Appendicitis : its pathology and surgery / by Charles Barrett Lockwood.

Contributors

Lockwood, Charles Barrett, 1856-1914.
Francis A. Countway Library of Medicine

Publication/Creation

London : Macmillan and Co., 1901.

Persistent URL

https://wellcomecollection.org/works/my3evsmz

License and attribution

This material has been provided by This material has been provided by the
Francis A. Countway Library of Medicine, through the Medical Heritage
Library. The original may be consulted at the Francis A. Countway Library of
Medicine, Harvard Medical School. where the originals may be consulted.
This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

e T s, i P



















SYPPENDICITILS

ITS P.ATH()L()(}Y AND SURGERY

BY

CHARLES BARRETT LOCKWOOD, F.R.C.S.

ABSISTANT SURGEGN AND LECTUEER ON DESCRIFTIVE AND SURGICAL ANATOMY IN

ST. BARTHOLOMEW'S HOSPITAL, ETC.

London
MACMILLAN AND C0O. LiMitEb

NEW YORK : THE MACMILLAN COMPAXY

1901

.I.!lf- ||:fl'll-'|'.1 Py rerk






PREFACE

IN the following pages I have endeavoured to describe some of
the diseased appendices which I have excised. As far as possible
the clinical history, morbid anatomy, and morbid histology of
each case are given and afterwards commented upon. This
method is tedious and full of vepetition. DBut [ have adopted it
because it seems the only way by which to learn how to infer
the morbid condition of the appendix from the elinical
symptoms, and ultimately place the treatment of appendicitis
upon a scientific basis. 1 am indebted to Mr. Ernest Shaw for
the great trouble he has taken with the histological sections,

and to Mr. Albert Norman for the microphotographs.

. B. LOCKWOOD.

UrrEr BERKELEY STREET,
PorTvax Souane, W.,
19040,
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CHAPTER I

INTRODUCTION

Introduction and Method of Investigation.— It is hardly
necessary to speak of the importance of a correct use of
terms. A scientific terminology should, I think, be based
upon pathology and not upon clinical histories. At present
it is doubtful whether enough is known about the patho-
logy of the various diseases grouped under the term appen-
dicitis’ to permit of a scientific nomenclature. We need
not crificise authors who are so illogical as to perpetrate cross
classifications, and who speak of “ relapsing appendicitis,” “ per-
forative appendicitis,” “ recurrent appendicitis,” and so forth ;
or those who endeavour to evade the difficulty by ignoring
the appendicitis and laying stress upon one of its frequent,
although not invariable, complications, perityphlitis. Were we
to speak of “relapsing” and “recurrent appendicitis,” some
might be led to think that there was one sort of appendicitis
which was prone to relapse, and another to recur. As a
matter of fact, relapses are little or no clue to the morbid
condition of the appendix. Were we to speak of “ perforative
appendicitis,” some might be led to think that there was a
particular kind of appendicitis which was characterised by
perforation. But many kinds of appendicitis may end in
perforation, and instances will be given hereafter. The same
reasoning applies to the terms “ gangrenous appendicitis ™ and

5
1 The philology of the word “‘appendicitis,” and the numerous and more
classical substitutes which have been suggested in its place, will be fonnd in
Dr. Deaver's Trealise on Appendicitis, 2nd ed., Philadelphia, 1900,
1Y
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“ulcerative appendicitis.” Such a term as “appendicitis simplex”
is open to similar objections. The word “simplex ” is as mis-
leading in its application to appendicitis as to fractures; it is
a mere survival of an unscientific past.

Asked for an example of correct nomenclature, I should
adduce the term ° tuberculous appendicitis.” It implies the
cause of the inflammation, the presence of the tubercle bacillus,
and a sequence of morbid changes, including uleeration and,
perchance, perforation of the appendix. It permits us to
speak correctly of “ tuberculous uleeration ” and of “ tuberculous
perforation,” and, in either instance, the mind imagines a
definite morbid process with a definite cause.

The temptation is great to apply to certain cases of
appendicitis the term which Niemeyer did so much to
popularise.  Doubtless, cases may occur which come within
his definition, that “ecatarrh consists In engorgement of
the blood-vessels of any mucous membrane, accompanied by
abnormal secretion, swelling, succulence of its tissues, and
copious generation of young cells.”' But I have found that
modern methods of histological research almost invariably
show that the appendicular catarrh is only a small part of the
disease, and not the essential part. The belief in the existence
of such a disease as “catarrhal appendicitis™ might be an obstacle
to the thorough investigation of appendiecitis. Many of the cases
which, on superficial examination, I used to think were simply
catarrhal, have since proved to be cases of appendicitis with
ulceration and bacterial invasion of the appendicular walls.”
When this work was begun, I thought catarrh of the mucous
lining one of the commonest of the causes of appendieitis,
and therefore, paid much attention to the condition of the
epithelium. I suppose we may assume that the histological
evidences of catarrh are (#) an excessive number of goblet
cells, (b) shedding of epithelium, (¢) hyperemia, and, ()
perhaps, cell infiltration.  But, hitherto, I have not met with a
case in which these have been the sole histological changes.

! Text-book of Practical Medicine, revised ed. 1578, vol. i, p. 1. Trans. by
Humphreys and Hackley.

* I venture to think that this applies to a specimen which Dr. Hawkins
figures as “‘ catarrhal appendicitis ™ (Diseases of the Periniform Adppendix, p.
25, Fig. 1).
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In some they have been associated with ulceration of the
mucosa, and in others bacteria have penetrated the ulcer.

Talamon’s expression “appendicular colic ' is also open
to objection. In a typical case of appendicular colic,
in which small coneretions were present, although the
appendix itself betrayed no disease to the naked eye, the
following conditions were found :—(1) (Edema of all the coats,
(2) dilatation of lymphaties, (3) destruction of lining epi-
thelium, (4) the lumen filled with pus cells, dense masses of
bacteria, feecal particles, and a feecal concretion, and (5) the
bacteria beginning to penetrate the mucosa where it had lost
its epithelial lining (Case 7, p. 50).

Used in a purely clinical sense, the term
colic” is sometimes convenient as implying the clinical
symptoms which are found in the early stages of ulceration of
the mucosa, with or without the presence of concretion.

The term ©suppurative appendicitis™ is wanting in pre-
cision. We meet with instances of appendicitis with pus in
the lumen of the appendix (Case 6, p. 46) or in the substance
of its walls (Case 11, p. 61); but these would not usually be
called cases of “suppurative appendicitis.” As a matter of
fact, the term is usually applied to cases of appendicitis in
which an abscess has formed outside the appendix, and usually
within the peritoneal cavity, where it may invelve serious
dangers (Case 12, p. 64).

Furthermore, the term “suppurative appendicitis” might
give rise to the belief that there is a particular kind of
appendicitis which ends in suppuration. But the cases which
I have examined show that many forms of appendicular
disease may give rise to suppuration in the neighbourhood of
the appendix, in distant parts of the abdomen, or in other
organs. For examples [ would point to the case of suppura-
tion in Douglas’s pouch (Case 55, p. 180), and to those of
hepatic and subphrenic abscess (Cases 51, 32, pp. 119, 123).

Owing to identity of blood, lymphatie, and nerve supply,
to continuity of tissue, and to proximity, the cwcum is
nearly always inflamed in appendicitis. The effects of fthe

[

“appendicular

! Appendicitis and Perityphlitis, by Ch. Talamon, p. 24, ef seq. Trans. by
R. J. A. Berry. Edin. and Lond., 1893,
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inflammation are easiest to be seen in the peritoneum in and
about the czecum. By some, great prominence is given to this
perityphlitis.! But in appendicitis of any degree of severity,
the inflammation involves not only the peritoneum but also
the muscular and mucous coats of the caecum, together with all
the coats of the end of the ileum and the ileo-ciecal valve.
This condition is not adequately implied by such a vague
term as “perityphlitis.” Moreover, I have come to the con-
clusion that perityphlitis is a complication which is usually
preceded by warning symptoms, often overlooked, and that our
aim should be to prevent its advent rather than wait helplessly
for its onset.

The terms “recurrent” and “relapsing”™ are frequently
used, and indicate some of the clinical peculiarities of ap-
pendicitis. They do not, however, indicate in the least the
morbid changes in the appendix, which account for the
relapse or recurrence.

In what follows I shall, in the hope of avoiding these pit-
falls, use the word “appendicitis” to denote any kind of
inflammation of the appendix; and it will be used in con-
junetion with other words intended to convey an idea of the
leading characteristics of the disease. Thus cases will be
described as “appendicitis with ulceration of the mucosa ™ :
“appendicitis with ulceration of the mucosa, and bacterial
invasion " ; “appendicitis with ulceration of the mucosa, and
perforation ”; “appendicitis with gangrene,” and so forth.
Oceasionally, when my observations permit, I shall speak
of “tuberculous appendicitis,” or of “streptococcic appendi-
eitis,” or (rather more vaguely) of ©infective appendicitis.”
Peri-appendicular abscess and septic peritonitis are occasional
complications of almost every variety of appendicitis. They
are, therefore, of little value for purposes of classification.
Instead of placing cases with abscess and septic peritonitis
under a separate heading, I have given them in the class to
which they belong, that is to say, they are, whenever possible,

I By perityphlitis we understand an inflammation of the connective tissue
which intervenes between the ceeum and iliac fascia (Bull, ** Perityphlitis,™
New Vork Med. Jowrn. 1873, vol. xviil. p. 240). By perityphlitiz is under-
stood a peritonitis localised in the region of the cecum (Perityphlitis, Treves,
1897, p. 1).
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classified according to the appendicular disease which preceded
their occurrence. Each case is deseribed in the following
way : First, the clinical history; second, the operation and
morbid anatomy ; third, the morbid histology ; fourth, a brief
commentary upon any peculiarities that may have been
observed. In describing the morbid histology, each layer of
the appendix is taken in turn, beginning, as a rule, with the
peritoneum, and ending with the mucosa and the contents
of the lumen.

I am aware that this method is tedious and leads to re-
petition, but unfortunately the subject does not appear to me to
be yet ready for more general treatment, even if I possessed
the requisite ability. I have, however, endeavoured to give a
brief résumé of the clinical features of appendieitis, the indica-
tions for operating, the operation, and the after-treatment.

Even such an arrangement as this is artificial. In most
cases the groups do not consist of separate and distinet
diseases of the appendix, but of phases or stages of the same
disease. Classified according to their pathology, the cases fall
into the following groups :—

First.—Appendicitis with ulceration of the mucosa.

Necond.—Appendicitis with ulceration of the mucosa, and
bacterial invasion.

Third— Appendicitis with ulceration of the mucosa, and with
feecal concretions—foreign bodies—and their complica-
tions.

Fovrth.— Appendicitis with stenosis and its complications—
eysts—mucocele—empyema—uleeration and bacterial
invasion.

Fifth—Appendicitis with sclerosis and obliteration of the
lumen.

Siwth.—Appendicitis with lymphangitis and lymphadenitis.

Seventh.—Tuberculous appendicitis—actinomycotic appendi-

citis.
Fighth.—Appendicitis complicating malignant and other
diseases.

Under each heading cases will be given to illustrate the
complications which may supervene, such, for instance, as
perityphilitis, inflammation of the pelvie contents, Iymph-
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angitis, pylephlebitis, perforation, gangrene, and intra- and
extra-peritoneal suppuration.

The attempt to elucidate appendicitis by what may be
termed clinical statistics has been made by Talamon,' Caley?
and others. But this method is saturated with fallacy. The
death of a patient from appenditicis is a fact beyond dispute ;
the recovery from appendicitis must always remain dubious.
For instance, some of those who seem to recover from their
attacks may have kinks, strictures, chronie ulceration, or
concretions,

As is well known, statistics can be made to prove any-
thing ; and, therefore, we are not surprised to find them used
by some as arguments against operation, and by others as
arguments in favour of it.

Without a histological examination it is dangerous to assert
the absence of appendicular disease. In some of my own cases
the appendix was normal to the naked eye, and Dr. Hawkins
has given a remarkable instance in which the ahdomen of a
child was opened for peritonitis, and the appendix examined,
but considered healthy. After death the microscope revealed
extensive disease sufficient to explain the peritonitis. Evidently
many cases of this kind are omitted from statistics.

I Talamon, * Médecine Moderne,”” Nos. 29, 31, 1897, abst. Brit. Med. Jowrn.,
May 8§ and June 26, 1897.

* Dr. Caley, * Prognosis in Appendicitis, with an illustrative Series of 200
Cases,” Lancef, February 10, 1900, p. 378, ef seq.



CHAPTER II
ANATOMY OF THE APPENDIX

The Appendiz, its Colovr and Consistence—1 have had many
opportunities of seeing and feeling the normal living appendix.
[ts colour is yellowish pink, and it is soft and velvety to the
touch. The subperitoneal vessels are barely visible to the
naked eye, any distended encircling vessels are significant of
inflammation, and hardness betokens disease. Concretions or
foreign bodies in the appendix ave easily felt, and are indica-
tions for removal. If the muscular coats of the appendix have
not been damaged by inflammmation they contract when it is
seized, and the tube becomes shorter, thicker, and harder. This
effect 1s most marked when the appendix is long and movable.

The vermiform appendix is usually about 8 or 9 em. (31 1in.)
in length. It is, however, a most variable structure, and from
being a mere tag 2 or 3 cm. (} to 1} in.) long, may attain
a length of 23-5 em.! (94 in.).”

The Vermiform Appendic never Absent—When 1 wrote
upon the anatomy of the appendix in conjunction with Dr.
Rolleston,® we asserted our belief that the appendix was
never absent, except as the result of disease. Probably in
most of the cases in which its absence has been assumed by
those who have failed to find it during the course of operations,

! It is now customary and convenient to use the metric system for micro-
scopical measurements, and for the sake of uniformity I have in most instances
used the same for the anatomical measurements. A centimétre is about £ in., a
millimétre + in.

* ¢ Observations on Appendicitis,” George R. Fowler, Aunals of Surgery,
1894, vol. xix. p. 9.
¥ Jowrnal of Anatomy and Physiology, 1891, vol. xxvi. p. 131,
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it has been hidden away in one of the retroperitoneal fosswe
around the cweum. Dr. Kelynack, who has recently touched
upon the same point in his able memoir,' says: “ Operating
surgeons have also been known to fail to discover the appendix,
and have closed the abdomen with the belief that it was
absent. I have, however, myself never met with any case
where the appendix could be said to be absent, except as the
result of disease.” In one of my operation cases (Case 28, p.
112) the appendix was hidden in a retroperitoneal fossa, and was
only discovered after a prolonged and arduous search, the way
into the fossa being marked by a delicate streak which ran
across the iliac peritonewm. I have also operated upon other
cases in which the appendix was in the ileo-ceecal fossa, but
they did not present the same difficulties (Case 53, p. 125).
The importance of a clear appreciation of the truth of the
proposition that the appendix is never absent, except as the result
of disease, is sufficiently manifest. Failure in the attempt to
remove a diseased appendix is a great calamity to the patient.”
The Surface Marking of the Appendiz—DM Burney’s Point.—
It is hardly possible to give any precise rule for marking on
the surface of the body the position of the appendix. Perhaps
Dr. M‘Burney’s view is the most accurate® He says: “1
believe that in every case the seat of the greatest pain, deter-
mined by the pressure of one finger, has been very exactly
between an inch and a half and two inches from the anterior
spinous process of the ilium in a straight line drawn from that
process to the umbilicus. This point indicates the situation
of the base of the appendix where it arises from the cmcum,
but does not by any means demonstrate, as one might con-
clude, that the chief point of disease is there.” I have often
observed that Dr. M‘Burney’s statement is accepted without
his qualification, and consequently a case is examined and pro-

L A Confribution to the Pathology of the Perniforme Appendiz, London,
1893. Dr. Kelynack gives an exhaustive Bibliography, and I have found his
work of great value.

= Piquard and Fawecett have recently deseribed cases in which the appendix
was absent or rudimentary, but I do not know whether this was owing to a
congenital defect or the result of disease. Jowrnal of Anatoiny and Physiology,
vol, xxxv. p. 123, and lii.

¥ New York Med. Journ., Dec. 21, 1889, p. 678.



Il ANATOMY OF THE APPENDIX 0

_

nounced not to be one of appendicitis because pain is absent at
M‘Burney's point. A rectal examination has often revealed
abundant signs of inflammation within the pelvis, and I have
no doubt whatever that the careless omission of the rectal
examinations has lost many lives. The painful spot is very
often in Douglas’s pouch ; I have, however, seen it in the right
flank, in the iliac fossa, beneath the right linea semilunaris,
beneath the right rectus, and almost at the umbilicus.

I have been much struck with the frequency with which
the pain is referred by the patient to the region about the gall-
bladder or right kidney (see Case 37, p. 133). This leads to renal
or gall-stone colic being diagnosed in mistake for appendicitis.

The Mode of Origin and Position of the Appendiz.—The
position of the vermiform appendix is to some extent deter-
mined by its mode of origin from the cmeum. For instance,
one which springs from the inner side of the cmcum is more
likely to hang over into the pelvis than one which springs
from the outer. The latter is more likely to lie outside the
ceum and eolon, and perhaps run upwards into the right
lwumnbar region, as far as the right kidney.

The appendix often hangs into the right side of Douglas’s
pouch. Bryant' found it in this position thrice in 40 females,
and fourteen times in 86 males. In 109 consecutive operation
cases 1 found the pelvic position present in 15. In 3
females it occurred 7 times, and in 78 males it occurred 8
times. Turner (quoted by Bryant) found it in the pelvic
position in 51 cases out of 105. Hawkins found it in the
pelvic position seventeen times in 100 examinations. In
the pelvis the appendix may be in contact with the right
ovary and Fallopian tube, so that appendicitis is often mistaken
for ovaritis or salpingitis. The appendix may also adhere to
the uterus (Case 24, p. 103). In addition, when an in-
flamed appendix lies in Douglas’'s pouch, the inflammation
spreads direct to the pelvie peritoneum, including the false
ligaments of the bladder. The act of micturition is then
exceedingly painful, because the exquisitely tender peritoneum

1 #“The Relations of the Gross Anatomy of the Vermiform Appendix to
some Features of the Clinical History of Appendicitis,” dnnals of Surgery,
1893, p. 177.
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is stretched by the contracting bladder. Sometimes this
pelvic peritonitis causes retention of urine (Case 55, p. 180).
When the appendix is in the pelvis it may be felt per
rectum (Case 78, p. 255). The appendix may enter the
female pelvis in front of the broad ligament, and form
adhesions with the peritonenm around the bladder. In the
male, adhesions with the bladder are more likely to arise.

When an appendix, which hangs into the pelvis, inflames
and causes septic peritonitis, the danger to life is greater than
with one in the iliac fossa or outside the ceecum and colon.
From the more central position, the peritonitis can spread in
many directions, and an abscess becomes more difficult to reach
and drain.  Obviously the peripheral positions are less favour-
able to the spread of peritonitis, and much more favourable to
its surgical treatment.

The following brief remarks upon the origin and position
of the vermiform appendix, are mainly based upon the work
which I did in conjunction with my friend, Dr. Rolleston.'

The vermiform appendix usually begins at the back and
inner side of the cseum, about an inch from the ileo-ceecal
valve. It there lies under the left or inferior layer of the
mesentery, pointing in the direction of the spleen. The ileo-
cecal angle is, therefore, one of the guides to its locality. But
from this position the distal end of the appendix very easily
falls into the pelvis. Rolleston and myself met with this
normal condition thirty times in 56 females, and sixty-three
times in 104 males.

I have before me dried specimens of the czeeum and neigh-
bouring structures. In some, the appendix opens into the caecum
by a funnel-shaped aperture; in others, the opening is oblique,
like that of the ureter into the bladder. In the latter cases,
the mucous membrane of the caecum forms a valve, which is
prolonged towards the right from the acute angle of junction of

I ““0On the Fosse round the Cecum, and the Position of the Vermiform
Appendix, with special reference to Retroperitoneal Hermia,” by C. B. Lock-
wood and H. D. Rolleston, Jowrnal of Adnatony and FPhysiology, 1891, vol.
xxv. p. 130, ef seq. Those who are interested in this subject will derive
much information from Dr. Berry's admirably clear monograph, The Clecal
Folds and Fossee and the Topographical dnatomy of the Vermiform Appendiz,
Edinburgh, 1897.
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the cecum and appendix.!  This valve was originally deseribed
by Gerlach, and some importance has been attributed to it by
him, and subsequently by Talamon. Its importance, however,
is much diminished when we are aware that fiecal concre-
tions originate within the appendix as the result of bacterial
activity, and that they have not, therefore, to get into it from
the cacum.

In the condition of “floating cecum,” the ceenum and
right colon fail to become attached to the back of the abdomen
in the right lumbar and iliac regions, and, therefore, the right
colon, ceecum, end of ileum, and the vermiform appendix have
a considerable range of movement. 1In a case of this descrip-
tion the appendix of a male patient lay deep in the pelvis,
whence it was pulled by traction upon the cwcum (Case
82, p. 277). The condition of floating eceeum is of interest
and importance. [ have met with it in ileo-ciecal intussus-
ception and congenital wmbilical hernia of the ciecum, ileum,
and appendix. Others have met with it in volvulus of the
cecum. It is also associated with other congenital abnor-
malities of the colon and caecum,

The ceecum may fail to reach the iliac fossa, and, in such
a case of non-descent, Fowler® found the inflamed appendix
beneath the liver.

Instead of being situated at the ileo-cwcal junction,
whence it may fall into the pelvis, the appendix may be
beneath the ceeum and the lower end of the right colon.
Here it is often coiled upon itself, and only separated from the
iliacus musecle by the peritoneum and iliac fascia, so that the
spread of inflammation may cause flexion of the thigh and
lameness (Case 51, p. 171). This sub-caecal position of the
appendix favours the localisation of appendicular abscesses,
and also makes them easier to open and drain. Dr. Rolleston
and myself also met with instances in which the appendix ran
upwards beliind the right colon, so as to reach the right

! Mr. Treves writes, ““ The valve of Gerlach, which was supposed to protect
the orifice of the appendix, has no existence.” Perityphlitis, p. 4.

* dAnnals of Swrgery, 1894, vol, xix. p. 159, and Fig. 10. 1 have placed a
feetus in the teratological series of the Museum of St. Bartholomew's Hospital,
which shows an undescended ceeum adherent to the under surface of the liver.
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kidney. An abscess around the tip of such an appendix has
simulated a lumbar or renal abscess, or even an empyema.

The vermiform appendix may spring from the outer and
back part of the cecum, and lie on the outer side of the ezcum -
and colon. A long appendix in this situation may reach the
right lumbar region, and extend over the right kidney as far
as the liver. This may cause an abscess, which may also
resemble a renal or lumbar abscess or an empyema. This
position is likewise favourable to the localisation and to the
evacuation of pus (Case 17, p. 81, and 71, p. 249), but it
usnally necessitates a larger abdominal incision, because the
overlying muscles in the flank are thick and tleshy.

The cecum sometimes tapers off into a cone, which
gradually becomes the vermiform appendix. In such cases,
it is not easy to say where the cecum ends or the appendix
begins, As Mr. Treves ' has pointed out, this is a persistence
of the feetal condition, and is usually called the “{wetal type
of cecum or of appendix.” Where it exists, the appendix
may occupy any of the recognised positions.

In the feetal type of ceecum and appendix, it is easy to
see the three longitudinal muscular bands of the colon and
caeenm converge at the base of the appendix, and become con-
tinuous with its longitudinal museular coat. These muscular
bands are, therefore, a guide to the origin of the appendix.
The anterior band is the most constant and the easiest to
trace into the appendix. The outer may also be traced, but
the inner is much more difficult to follow owing to the
presence of the ileam. The surgical value of the longitudinal
‘bands is very small.  When the appendix is difficult to find,
owing to inflammation and adhesions, and when the assistance
of the bands would be most valuable, they are themselves
hidden and obseured.

After having originated from the lower or back part
of the ceecum, the appendix may turn abruptly upwards over
the front of the cseum and colon, or over the end of the
ileam and mesentery (Case 64, p. 216). In one case, an
appendix which lay in front of the cecum and colon ran

1 ““The Anatomy of the Intestinal Canal and Peritoneum in Man.” Brif.
Med. Jouwrn. vol. 1. 1885, p. 472, et seq. Fig. 12, p. 473.
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upwards towards the umbilicus, and was diffieult to find. All
the usual positions were searched in vain, and it was only
brought into view by enlarging the incision and drawing
the cecum down (Case 65, p. 219). -

Retvoperitoneal Hernia of the Vermiform Appendiz. —
The vermiform appendix may be herniated into either the ileo-
ceecal or the sub-ciecal fossa, but the former position is much the
more common. I have already pointed out the importance of
this condition. The mouth of the ileo-cwecal fossa is situated
at the ileo-ciecal angle (Fig. 1), and is seen when the ileum
and cecum are lifted up. It runs upwards behind the ileo-
colic junction and
parallel to the right
colon. The fossa in
the accompanying
figure was almost
three inches long,
and would easily
admit the finger or
a loop of intestine.
Sometimes the ileo-
caecal fossa reaches
half-way up the
ELEUE-I.ILHH'&" colon be- F1G. 1.—The ileo-cmcal fossa, to illustrate retroperi-

}rDHd the crest of toneal hernia of the vermiform appendix into the

. . 1o ileo - cecal fossa; the arrow marks the fossa.
tlhﬂ llf:lll]]‘, ..tI.'lj.l ends I, illeum ; C, eeenm. (Lockwood and Rolleston. )
close to the kidney

and dunodenum. Here, again, an appendicular abscess may
simulate one in connection with the kidney.

I have several times found the inflamed appendix in the
ileo-ceecal fossa.  When the hernia is but partial the appendix
is easily found and withdrawn (Case 33, p. 125), but when
the hernia is complete and the mouth of the fossa closed, the
greatest difficulties may arise (Case 28, p. 112).

It is probable that acewmulations, with their attendant
troubles, are more likely to oceur within herniated appendices.

The appendix may also enter the sub-caecal fossa, the
mouth of which is seen when the cecum is lifted up. This

L
LA sy o

! Lockwood and Rolleston, The Foss@ round the Cecum, Fig. 2, p. 135,
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fossa runs upwards behind the right colon and between the
layers of the mesocolon. The accompanying figure shows
its position and appearance (Fig. 2). It is less constant than
the ileo-ciecal fossa, and I have not, so far as I am aware, met
with a case of hernia of the appendix into it during the
course of an operation. It is, however, very difficult to dis-
eriminate between the sub-ceecal and ileo-ceecal fosse through
a small incision.

The surgical immportance of the fosswe around the ceecum has
hardly yet been pro-
perly recognised. Cases
will presently be
narrated which clearly
prove their surgical
and pathological im-
portance.’

Thus the positions
of the vermiform ap-
pendix may be enumer-
ated as follow :—(1) At
ileo - czecal angle; (2)
sub-ceecal : {3) pelvie ;
Fig. 2.—3uhb-ciecal lossa, showing a hernia of vermi- (4) extra-cecal ] [:5)

form appendix into it. C, ceeum; [, ileum ; I'e L-I'D}}BI‘iLUIlE:Ll; I:EJ)

I.C., ileo-ciecal fold ; I.C.F., ileo-cmcal fossa supra - ecal ; (T) 3

(the arrow points into the fossa) : M, mesentery ; : ;
SOF.. suh-ceeal fossa. (Lockwood  and the sacs of 11_1g11111ﬂ],

SOl L fernoral, or wmbilical
hernize. I have given these in the order of their frequency in
the course of my operations.

It is difficult, before removing the appendix, to infer its
position, and the attempt to do so 1s not unlikely to end in
failure. But, nevertheless, as will be shown hereafter, it is often
possible to have a elear notion whether the appendix is in the
iliac fossa or in the pelvis, and thus to remove it through a
smaller ineision, with less disturbance, and in a shorter time.
The iliac and pelvie positions of the appendix are the easiest
to diagnose.

1 Mr. Mansell Moullin has described a case of strangulated hernia into the
post-cecal pouch (Lancet, April 1, 1899, p. 897).

I
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The Mesentery and Connections of the Vermiform Appendiz,
—1In most operations the meso-appendix has to be secured
and divided. It contains in addition to connective tissue,
fat, and unstriped musecle fibres, the arteries, veins, nerves, and
lymphatics of the appendix, and, at times, a lymphatic gland.
I have more than once seen it mistaken for an adhesion, and
carelessly torn across. :

The meso-appendix is attached to about half or two-thirds
of the length of the appendix. It does not always end abruptly

N\
\
& © b
i ,;.,JJ.-' .,I| it i)
=
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Fig. 3.—The folds about the emeum. C, cmeum ; C A, ascending colon ; 1,
ilenm ; I.C., ileo-colic fold; LC.F., ileo-cecal fold ; M, mesentery ; M.A.,
meso-appendix.  The arrow marks the superior ileo-ciecal fossa.  (Lockwood
and Rolleston. )

at the junction of the middle with the outer third of the

appendix, but its fore-edge is continued towards the tip in

the form of a little ridge. This ridge can usunally be seen in
histological sections, and its presence has led Dr. Berry to state
that the meso-appendix always reaches the tip of the appendix.

Sometimes the meso-appendix is actually of the same length

as the appendix, so that its free border and the tip of the

latter coincide. 1t may be assumed that this extra development
renders the blood supply of the appendix less precarious,

The distal part of the appendix beyond the meso-
appendix 1s the part most liable to become gangrenous
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(Fig. 6, p. 30). I have also observed that perforations fre-
quently occur exactly opposite the end of the meso-appendix
(Fig. 21, p. 83). The base of the meso-appendix is usually
attached to the left or under layer of the mesentery. Its
free edge contains an appendicular artery and vein of con-
siderable size. Towards the right it ends at the cwecum.
When this ciecal attachment is short, the meso-appendix is
triangular ; when it is long, the latter is quadrangular. But the
meso-appendix is one of the most variable struetures in the
body. Sometimes, it is long and thin and easy to transfix
and tie; at others, it 1s short and thick, and necessitates
extreme caution ; occasionally it 1s non-existent. Its attach-
ments, too, may vary, and it may spring from the cweum, the
cicenm and colon, the ileum, the mesentery, or the iliac fossa.
An appendix, which is held down in the iliac fossa by a
scanty mesentery, is difficult to remove through a small in-
cision, and the dangers of hsemorrhage are increased.

The vermiform appendix may also have other peritoneal
connections, such as the ileo-ceecal fold, the appendiculo-
ovarian ligament, or the plica vascularis.  The ileo-caecal fold
(Fig. 3, p. 15) is almost bloodless and of hardly any surgical
importance.  The significance of the appendiculo-ovarian
ligament is pointed out elsewhere (p. 26). The plica vascu-
laris is the superior fold of the mesorchium, and runs down-
wards in the iliac fossa, from the appendix or its mesentery,
towards the internal abdominal ring. It contains branches
of communication between the spermatic and appendicular
vessels, and has, therefore, to be properly secured when it is
divided.

In retroperitoneal hernia of the wvermiform appendix,
the meso-appendix may be attached in the ileo-ceecal or sub-
ceecal fossa, and then it may be rather more difficult to
seeure. In one instance, the appendix lay in the iliac fossa,
with its distal third free, and its proximal two-thirvds closely
applied to the iliac fascia, and held down by the peritoneum
which covered its abdominal aspect. Thus the hinder part,
like the ascending or descending colon, had no peritoneal cover-
ing. In such cases it is easier for the pus from an appendicular
abscess fo find 1ts way into the retroperitoneal tissues.



CHAPTER III

ANATOMY ARND HISTOLOGY—ARTERIES, VEINS, LYMPHATICS,
AN} NERVES

Anatomy and Histology.—I propose to refer briefly to the
normal anatomy and histology of the appendix. The necessity
for this will be admitted, when we find that well-known
authors are not in agreement upon points which one would
think could hardly be open to doubt. For instance, Dr.
Hawkins,! in his admirable monograph, says that the inner
muscular coat is a stout layer, and that the outer is thinner.
Mr. Treves® speaks of “the so-called muscular coats of the
appendix ”; and adds that they “are made up . . . mainly
of fibrous tissue.” It would be easy to find other instances
of contradictory teaching. The lymphatic system of the
vermiform appendix plays a most important part in many of
its diseases; yet, with the exception of some brief allusions
to the lymphoid tissue and lymphoid follicles, the matter is
passed over in silence. The same remarks apply to the nerves
of the appendix.

Inasmuch as the vermiform appendix is simply a piece of
large intestine on a small scale, the same nomenclature can
be applied to the corresponding layers. Beginning from the
exterior, the coats of the appendix are as follow :—(1) The
peritoneal and subperitoneal ; (2) the longitudinal muscular ;
(3) the circular muscular; (4) the submucosa; (5) the mus-
cularis mucose ; (6) the mucosa.

Before deseribing these layers in detail, the general

L Diseases of the Vermiform Appendiz, London, 1895, p. 21.
2 Perityphiitis and its Varieties, London, 1897, p. 5.
C
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characters of a transverse section through a normal appendix
will be given. Some allowances ought to be made for the
shrinking which takes place during the process of harden-
ing in Miiller’s fluid. The specimens have been prepared in
the following manner :—After removal from the body, the
vermiform appendix was placed in Miiller's fluid; then it
was imbedded in paraffin and made into histological specimens
by Mr. Ernest Shaw. From the best of these, Mr. Norman
has executed a series of microphotographs. I think that
these will be found to throw some new light upon, and afford
clear and truthful ideas of the diseases of the wvermiform
appendix. Where it has seemed at all doubtful whether a
microphotograph was worth reproducing, I have nearly always
had it reproduced. As a matter of fact, I have never seen
two specimens exactly alike, just as 1 have never seen two cases
exactly alike. As far as possible, I have given the clinical
history and also the ultimate result of each case. Thus the
clinical history, morbid anatomy, and morbid histology are
presented to the mind and to the eye in a manner caleulated
to show their relation to one another.

I have before me a consecutive series of sections, sixty-
three in number, made with a microtome from a mnormal
appendix. After hardening, the largest sections are 4 mm.
in diameter and almost civcular. The centre is occupied by
the lumen, which is trifoliate, and 2 mm. across at its widest
part. Avound the lumen is a deeply stained band, 1 mm.
thick. This layer follows the outline of the lumen, and is,
therefore, trifoliate. Its thickness is usually reduced one-half
where it covers the ends of the limbs of the trefoil.

The trefoil is surrounded by a narrow circle of faintly
stained tissue. Outside this is a more deeply stained ring,
1 mm. thick. The lumen is very variable in shape and may
resemble a T, or H, or it may branch irregularly. Variations
in shape occur in different parts of the appendix.

The layers thus seen with the naked eye are as follow —
The deeply stained trefoil is the mucosa with its lymphoid
tissues; the clear ring is the submucosa; and the ring out-
side that is the muscular coat. The peritoneal coat is so thin
that 1t can scarcely be seen with the naked eye.
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This much having been premised, the following is the
histology of the appendix as seen with low powers of the
microscope (4 to | in.):—

Peritonewm and its Continuity with the Submucosa—1he
Hintus Muscularis—The peritoneal covering of the appendix,
as seen In sections, varles in thickness from a half to one milli-
mefre, and is, as T have already said, almost invisible to the
naked eye. When the appendix is empty and contracted, its
outline is wavy. The endothelium covering its surface is
supported by a basement membrane of extreme thinness. The
rest of the peritoneum is a very delicate tissne of branched
nucleated cells, waving fibres, elastic fibres, blood-vessels, nerves,
and lymphatics. The delicate connective tissue penetrafes
between the fibres of the outer longitudinal muscular coat,
carrying with it minute blood-vessels, nerves, and lymphatics.

The peritoneal coat of the appendix is confinuous with
the meso-appendix. Under low powers of the microscope, it
looks as if the meso-appendix split to embrace and encircle
the appendix. But, in addition, the subperitoneal tissue and
the blood-vessels, nerves, and lymphatics which it contains
are very intimately connected with the submucosa. This
union takes place at certain gaps in the muscular coats. These
gaps serve for the transmission of blood-vessels, nerves,
and lymphatics from the meso-appendix to the mucous coat.
They are situated at the junction of the meso-appendix with
the appendix. In a specimen of an inflamed appendix
(Fig. 4, p. 20) the gap, foramen, or hiatus is more than
a millimetre wide, and can be clearly seen with the naked
eye. In sections, the continuity of the inflamed submucous
and subperitoneal coats is seen with the greatest clearness
(see also Fig. 16, p. 67). The full significance of this fact
becomes apparent, when we know that the mucosa and sub-
mucosa are the seat of bacterial invasion. The section also
includes a portion of the meso-appendix, and the gap is obviously
for the transmission of its vessels, nerves, and lymphatics to
and from the submucosa and mucosa. In some specimens
the vessels are of large size (Fig. 42, p. 162). As I do not
possess a consecutive series of sections of the whole of a well-
developed appendix, I am unable to give the exact number
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of these gaps, foramina, or intervals. They are seen at the
ciecal end of the appendix, where it usually has a mesentery.
The continuity of the submucosa and subperitoneal tissue is
of great nmportance, as it is the chief road by which the
infective inflammations of the muecosa reach the peritoneum.
Muscular Coats.— The outer longitudinal muscular coat
varies in thickness from a half to one millimetre. Its fibres

FiG. 4.—The hiatus muscularis. The continuity of submucosa with subperitoneal
tissne and meso-appendix and earrying blood-vessels, lvmphatics and nerves.
% 11. The Inmen of the appendix below, the meso-appendix above, (See also
Figs. 16 and 42.)

arve irregularly distributed, being abundant at one part of the
circumference and deficient at another. This irregular dis-
tribution of the fibres has been thought to indicate an incipient
stage in the formation of the three longitudinal bands of the
ceecum and of the colon.

When the lumen of the appendix is distended with fluid
or a concretion, or when the mucous membrane is swollen,
then the longitudinal fibres are stretched apart until they
become spread out into a thin layer, or until gaps occur. In



111 ANATOMNY AND HiSTOLOGY 21

consequence of this peculiarity, the outer museular coat is but
an indifferent barrier against perforation.

The intervals between the longitudinal museular fibres
are occupied by delicate conmective tissue, blood-vessels, and
lymphatics derived from the subperitoneal coat.

The eircular muscular coat is a ring of unstriped museular
fibres, about 1 millimetre thick. It has a dense appearance
because it contains hardly any connective tissue cells, and but
few blood-vessels. When the lumen of the appendix is dis-
tended, or when the mucous membrane is swollen, the cirenlar
muscular fibres are pushed together, and form a larger but
thinner ring. They are a more efficient protection against
perforation than the scattered longitudinal fibres. Here and
there, the circular fibres are pierced by vessels running to and
from the mucosa. The large gaps by which the subperitoneal
and submucous coats become continuous have already been
mentioned, and their pathological importance pointed out.

Submucosa.—The submucosa consists of delicate connective
tissue, blood-vessels, nerves, and lymphatics. It is separated
from the mucosa by the muscularis mucosee. The latter, how-
ever, is sometimes absent, and often incomplete, so that the
limits of the two layers may be rather indefinite. The sub-
mucosa varies in thickness more than any other layer of the
appendix. When the appendix is inflamed, it may become
exceedingly vascular and cedematous, with dilatation of its
lymphaties (Figs. 26 and 52, pp. 100, 257). When the
lumen is distended, or the mucosa swollen, it may be com-
pressed against the circular muscular coat until it looks like
a thin fibrous layer.

The Mucosa.—The mucosa consists of a single layer of
columnar epithelial cells upon a delicate basement membrane,
of tubular glands imbedded in adenoid or lymphoid tissue, and
of lymphoid follicles. It also contains a vascular and a lymph-
atic system and nerve-endings. When the muscularis mucosa
is present, it forms a thin ecirele at the base of the tubular
clands, but it is absent where the lymphoid follicles pierce it.

The tubular glands ave usually about half a millimetre
long. Their deep extremity is often bifid and sometimes trifid,
which makes them look almost racemose.
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The tubular glands are imbedded in lymphoid tissue,
consisting of a delicate stroma or reticulum, endothelial plates,
and small spheroidal nuclear cells. In inflammation, the latter
are augmented by inflammatory corpuscles which hide the
stroma or reticulum, and render the lymphoid tissue dense and
opaque. The ease with which the reticulum can be seen is a
rough indication of the degree of inflammatory change. The
tubular glands are difficult to count, but usually there are from
twenty-five to thirty in a single section. In ulceration of the
mucosa they arve destroyed; first they shed their epithelium,
and afterwards the swrrounding lymphoid tissue is removed,
fragments of it breaking off and lying in the lumen amongst
pus, bacteria, mucus, and epithelinm. After the epithelium
has been shed, the space which is left may become filled with
bacteria from the lumen, and thus the deeper parts of the
mucosa may be invaded (Fig. 14, p. 65).

When the appendix is distended with mucus or pus
the tubular glands disappear in another way. They become
gradually shorter and wider until a shallow bay remains, and
at last that disappears.

The adenoid tissue which underlies the epithelial lining of
the lumen, is the same as that in which the tubular glands are
imbedded, and possesses, therefore, the same delicate reticulum of
branched, anastomosing, nucleated cells, with lymphoid cells in
the meshes. In thin and well-stained specimens of the uninflamed
appendix the reticulum ought to be clearly visible, together with
the endothelial plates which it contains. In inflammation of
the mucosa, as I have just said, it is hidden from view, but at
the same time, the capillary loops between the tubular glands
may dilate and become engorged, and reveal their presence.

The epithelinm is the great safeguard against infection
spreading from the interior into the walls of the appendix.
When intestinal bacteria accumulate in the lumen, the lining
epithelinm prevents their inroad into the mmcosa:; when the
epithelinm is lost, they are resisted by the basement mem-
brane ; but when that is destroyed, they meet with little
opposition until the muscularis mucose is reached. As soon
as the epithelium is destroyed, the lymphatic system of the
appendix is laid open to admit whatever the lumen may con-
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tain. The accompanying microphotograph gives an idea of
the appearance of the mucosa in health (Fig. 5, p. 24), and its
appearances in disease are shown in a great many of the
other figures, e.g. Figs. 7, 11, and 22, and will be deseribed
more particularly as I proceed.

The Lymphoid Follicles and Lymphatics—The lymphoid
follicles are a striking feature of the mucosa. They are globular,
ovoid, or pyriform bodies, distinetly visible to the naked eye,
being usually about 1 mm. in diameter. A few are situated
outside the museularis mucose in the submucosa, but most of
them lie among the tubular glands, which they may displace
in order to reach the epithelial lining of the lumen (Fig. 5).
When this epithelium is destroyed the lymph canaliculi of the
follicle are exposed to whatever the lumen may contain—upus,
fieces, coneretions, or bacteria.

The substance of each follicle consists of two parts. In
the centre is an oval or circular area which stains more lightly
than the rest, and looks less dense, because its lymph canaliculi
are more capacious (Fig. 5).

The cortical part of the follicle stains deeply. It looks
denser and more opaque, because of the smallness of its lymph
canaliculi. Where the follicle is not bounded by the basilar
Iymph sinus, which T am about to describe, it merges imper-
ceptibly into the adenoid tissue of the mucosa, or into that of
contiguous follicles (Fig. 5).

The number of follicles is very variable. I have counted
twelve in a transverse section through the appendix of a girl
aged thirteen years, sixteen in the case of a man aged thirty-five,
nine in one aged thirty-seven, eight in one aged thirty-six, and
five in another aged sixty-eight. The exact number contained
in an appendix must depend upon a variety of cireumstances,
but especially upon its length and calibre. As a rule, five or six
can be counted in a transverse section through the middle of
the appendix. An appendix of the usual length of three and
a half inches contains, T estimate, from one hundred and fifty
to two hundred follicles.

Thus, the age of the individual has not a very marked
influence upon the size or structure of the lymphoid follicles.
They were well developed in the appendix of a man aged

L=
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sixty-eight, who happened to be the oldest person upon whom
I have operated for appendicitis. The accompanying micro-
photograph was made from the appendix of a woman aged
forty-seven (Fig. 5). '

The lymphoid follicles are related to the lymphatic system
in the following manner :—The base of the follicle reaches to
the submucosa, where it is surrounded by a large semilunar
lymph sinus lined with endothelium. In future, T shall refer

Fi6. 5.—Normal appendix. =355, Showing (1) lining epithelium ; (2) tubular
glands ; (3) lymphoid follicles ; (4) structure of follicle ; (5) follicular lymph
sinus, The lumen is above.

to this as the follicular or basilar lymph sinus. In some

respects it resembles the lymph paths of a lymphatic gland.

The narrowest parts of the sinus are crossed by slender fra-

beculie. The sinus surrounds about half the circumference of the

base of the follicle (Fig. 5), and opens freely into the lymphatics
of the submucosa, which again communicate freely through
the hiatus muscularis with those of the peritoneum and of the
meso-appendix.  In some inflammations of the appendix, the
lymph sinuses are dilated and of greater extent, and their
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endothelial lining in a state of proliferation (Fig. 38, p. 143 ) ;
in others, they are crowded with inflammatory cells and bacteria
(Fig. 11, p. 53), or obliterated by compression.

The follicular sinus is mentioned by Clado.! Speaking of
the appendicular lymphatics, he says that they form spaces
around the follicles and are applied like a cap to their deep part.

Dr. Klein, in his Atlas of Histology, depicts similar lymph
spaces at the base of the lymph follicles of a rabbit’s cwcnm.”
A drawing of the tonsil of a dog, in the same work, indicates,
but less clearly, that the tomsillar follicles possess a basilar
lymphatic.”

During the summer of 1899, Dr. D. J. Coffey described this
lymph sinus before the Royal Academy of Medicine in Ireland.’

When we consider the anatomy of the lymphatic system
of the vermiform appendix, it is easy to frace the path
by which an infective inflammation can spread from the
mucosa to the peritoneum. The following, as my micro-
scopical specimens show, is a common sequence of events.
An accumulation of bacteria in the lumen of the appendix ;
the gradual destruction of the lining epithelium ; infection,
inflammation, and uleeration of the mucosa, and of its lymphoid
tissues and follicles ; inflammation of the lymphatics of the
follicles spreading to the lymphaties of the submucosa : and,
finally, the spread of the inflammation, in the manner already
described, from the submucosa, through the hiatus muscularis,
to the subperitoneal tissues and lymphatics, and to the tissues
and lymphatics of the meso-appendix, and so onwards to the
peritonenm and to the mesenteric and iliac glands.

The lymphatics of the appendix enter the meso-appendix,
where some of them pass through a lymphatic gland, situated
at the ileo-cecal angle. Clado® believes that this gland is
constant, and he describes and figures it as “ the appendicular
gland.” I have not often seen it because, as Clado states,
it may have been concealed by the ilenm. From the meso-

U Clamples Rendus de la Socidtd de Biologie, Paris, 1892, p. 155,

2 Atlas of Histology, London, 1880, Plate XXIX. Fig. 10.

* Loc. cit, Plate XXIX, Fig. 12.

4 Brief Report in British Medical Jouryal, July 22, 1899, p. 210.

5 Comptes Rendus de la Société de Biologie, Paris, 1892, p. 142, Fig. 1.
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appendix the lymphatics enter the mesentery and then pass
onwards. A small gland at the ileo-colic angle, and beneath
the fossa, named the ileo-colic by Rolleston and myself, is
constant, and one of the earliest to be implicated in diseases of
the appendix. My own observations are based upon what T
have seen in cases of appendicitis. And I have so frequently
found a chain of inflamed lymphatic glands along the inner
side of the right colon, behind the asecending meso-colon, that
I have come to the conclusion that this is the course which
the appendicular lymphatiecs mainly pursue. Others without
doubt open into the mesenteric glands.

The arrangement of the appendicular lymphatics is of
surcical and clinical importance. I have excised the lymphatic
gland in the ileo-colic angle when removing the end of the
ileum, the czecum, and the vermiform appendix for carcinoma
(Case 64, p. 216).

In a case of streptococcus appendicitis described else-
where (Case 31, p. 119), pain was entirely absent in the
region of the appendix, but was caused by digital pressure in
the right linea semilunaris, almost up to the gall-bladder.
A line of inflamed lymphatic glands was found running up the
inner side of the right colon.

The lymphatics of the vermiform appendix empty into
those in the iliac fossa, along the course of the external iliac
artery. They also pass along the appendiculo-ovarian liga-
ment into the right broad ligament of the uterus, and into the
Iymphatic glands in the right wall of the pelvis, in the
neighbourhood of the internal iliac artery and vein.

Further on, I have deseribed a case of appendicitis
(Case 69, p. 231), in which the broad ligament was inflamed
and swollen during an acute attack of appendicitis. Also one
(Case 65, p. 219) in which the iliac lymphatic glands were
enlarged, with inflammation of the right broad ligament.
And another (Case 64, p. 216), in which carcinoma of the
ileo-ceecal valve, involving the base of the appendix, caused a
secondary growth in the right side of the pelvis.

Clado,! in his able memoir, gives the earliest deseription

1 «d

Appendice Cecal,” Comptes Rendus de la Socidte de Biologie, t. iv.,
2nd series, Paris, 1592, p. 133, ete.
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of the passage of the appendicular lymphatics into the pelvis.
On two occasions he saw infection pass from the appendieunlar
lymphatics to the utero-ovarian. He considers this an ex-
planation of the extension of purulent inflammation from the
broad ligament to the cecum, and vice versa. The lymphatics
are transmitted by a peritoneal fold which Clado has named the
appendiculo-ovarian ligament. This is a fold of peritoneum
which 1s prolonged outwards from the infundibulo-pelvie
ligament to the meso-appendix, and, T would add, in some
cases to the ceeum and mesentery. On the left side it goes
to the sigmoid flexure. This fold, however, is not always to
be found. Tt has been identified by Durand ' with the superior
fold of the mesorchium or mesovarium, which I was the first
to name “plica vascularis.”*

Arterial supply of the Vermiform Appendiz.—Authorities
such as Henle, Krause, Sappey, Cruveilhier, and Quain give
but scanty deseriptions of the blood-vessels of the appendix.
Most of these classical authors wrote before its surgical and
pathological importance had been recognised, and, as a rule, they
confine themselves to the statement that it receives an arterial
supply from the posterior ileo-cwecal artery.

After having examined a number of injected specimens, I
have come to the conclusion that the appendix has two
principal sources of arterial supply, both derived from the
posterior ileo-caecal : but, before describing them in detail, a
few words may be said about the anterior and posterior ileo-
ceecal arteries. In the first place, it is to be noted that the
names of these vessels do not convey an accurate idea of the
structures which they supply. They both arise from the ileo-
colic artery at the ileo-colic angle, and run downwards over
and under the ileum to supply the ciecum. In its course,
the anterior ileo-cwecal artery supplies branches to the anterior
surface of the right colon, to the superior and inferior segments

! “Le Ligament iléo-ovarien (appendiculo-ovarien de Clado), contribution
a I'étude du ligament large,” Le Progrés Médical, 6th July 1895, 3rd series,
t. il., No. 27, p. 1. Durand makes an error in referring to Clade’s memoir
giving the date “1891." Sonnenburg, Pathologic wnd Therapie der Perityphlitis,
p. 53, repeats this mistake.

¢ **The Morbid Anatomy and Pathology of Eneysted and Infantile Hernia,”
Med.-Chir. Trans. vol. Ixix., 1886, p. 502,
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of the ileo-ciecal valve, to the ileum, and to the ceeum. It
does not, as a rule, send branches to the vermiform appendix ;
but, in a specimen before me, its branch to the ileum sends
minute twigs to the base of the appendix, the posterior ileo-
caecal artery being too small to reach as far.

The posterior ileo-cwecal artery runs down behind the end
of the ilenm, and, after sending branches to the back of the
right colon, to the end of the ilemin, and to the inferior
segment of the ileo-cecal valve, divides into cwecal and
appendicular branches.

The branches which the anterior and posterior ileo-ceecal
arteries send to the valve, anastomose freely. I infer that,
when the appendix is inflamed, the valve, owing to the source
of its vasenlar supply, must also be inflamed. In this way,
some of the obstruction to the onward passage of fiweces and
flatus may be explained.

The cwecal branch of the posterior ileo-cwcal artery courses
over the inner and hinder wall of the ceecum close to the base
of the vermiform appendix, fo which it gives one or more
branches. This is the earliest and most constant blood supply
of the vermiform appendix, because during feetal life the
appendix has no mesentery and is entirely dependent upon
the ceecum for its blood supply.

As a rule, one of the cwecal appendicular arteries is much
laxger than the rest, and runs along the appendix at 1ts
junction with the meso-appendix. Here it anastomoses with
the meso-appendicular arteries. This small caecal appendiculax
artery bleeds rather freely when the appendix is amputated,
and, if not previously secured in the ligature which includes
the meso-appendix, has to be separately tied. Occasionally
the cwecal artery sends another but smaller branch to the
appendix. This runs along the wall of the appendix at the
side farthest from the meso-appendix, and occasionally bleeds
when the appendix is amputated.

In a certain proportion of cases, the appendix has neither
a mesentery, nor any other kind of peritoneal fold; and is
entirely dependent upon the cecal artery for its blood supply.
This is, as I have already said, its primitive state. The supply
is evidently rather precarious and liable to interruption. But,
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as a rule, the vermiform appendix receives its most abundant
blood supply from the vessels which the posterior ileo-caecal
artery sends into the meso-appendix. I have before me a
specimen such as is often met with during operations. The

appendix springs from the inner and back part of the cweum,

an inch from the ileo-ciecal valve. Thence it runs upwards
and inwards behind the end of the ileum. It is attached to
the left side of the ciecum and ascending colon by a mesentery
an inch wide and two inches long, which, therefore, only
extends along two-thirds of the length of the appendix, the
last inch being free and unattached.

As the appendicular branch of the posterior ileo-ciecal
artery enters the meso-appendix, it divides into three branches.
The largest ! runs almost in the free edge of the meso-appendix,
and 1s perhaps the most important, because the free end of the
appendix depends upon it for its blood supply: the other two
reach the appendix at intervals of half an inch. After the
small branches have reached the appendix, they divide and
encirele if, running in the subperitoneal coat, and also send-
ing perforating branches to the submucous coat ; these mainly
enter by the hiatus muscularis (Fig. 42, p. 162). I do not
know exactly to what extent the three branches of the
appendicular branch of the posterior ileo-caecal artery anas-
tomose with one another, or with the ecaeco-appendicular
arteries, but I am disposed to think that the anastomosis is
not very abundant. In fact, they resemble in this respect
the arteries which supply the other parts of the intestinal
tract.

Owing to this arrangement, the part of the appendix
which has a mesentery has the best blood supply, whilst the
free end has the worst and most precarious. The part of the
circumference of the appendix farthest from the mesentery 1is
also less well supplied than the mesenteric side.

The peculiarities of the blood supply of the vermiform
appendix were exemplified in a specimen I removed from a
youth aged eighteen. The appendix sprang from the outer or

U'R. T. Morrig, Lectures on Appendicitis, New York and London, 1895,
p- 24 (Fig. 15), gives a drawing of this artery obliterated by proliferating
endarteritis.
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right side of the cwcum and ran upwards beneath the outer
side of the ascending colon. It was about 4 inches long,
and the meso-c@eenm was
attached to about 3 inches
of 1it, the remaining inch
being free. The coats of the
appendix were perforated ex-
actly opposite the point where
the meso-appendix ceased, and
the part of the appendix
which had no mesentery was
dead (Fig. 6).

The appendix contained
several small coneretions which

Fic. 6.—C, Cecum ; MA, tili.‘:-i'.!-ﬂil-]_.'li."]li:li.‘d :
P, perforation ; G, gangrenous ex- were 1 Somne wWay associlated

Lt with the perforation. It may
be noted that the perforation was situated in the appendicular
wall opposite the attachment of the meso-appendix, or, in other
words, in the part farthest from the blood supply.

The manner in which the gangrene of the free end
occurred is far from clear. It is obvious that its blood supply
must be more precarious than that of any other part of the
alimentary canal. A caleulus, distending the Iumen, might cut
off the arterial supply of all the part beyond it, or might pre-
vent the return of its venous blood. The free end must also
be more liable to suffer from mechanical obstructions to its
vascular supply when the appendix gets bent or kinked. The
minute size of its vessels probably renders stasis more likely to
occeur when the appendix is acutely inflamed.  In acute inflam-
mations, obliterative endarteritis is also seen, but I hesitate to
assume that this is a primary and not a secondary change.

The Veins of the Appendiz.—In sections, the veins of
the meso-appendix have exceedingly thin walls, The smallest
vessels consist of an endothelial layer and a little connective
tissue ; the larger possess, in addition, a very thin layer of
unstriped muscle, three or four cells thick, and a few scattered
elastic fibres.

In proportion to the thickness of their walls, the lumens
of the appendicular veins are of vast size, and it may safely be
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inferred that they easily become distended with blood. Their
anatomical relation to the rest of the portal system is also
caleulated to conduce to venous engorgement. With the
exception of the sigmoid and hwmorrhoidal, the appendicular
veins are its most dependent branches.

Owing to the stagnation of the blood stream, clots, as
might be supposed, are nearly always present in the appen-
dicular veins in aeute infective appendicitis with perforation
or gangrene, and, in the absence of valves, these clots can
easily spread and become detached.

The appendicular veins begin in a subperitoneal and a
submucous set. The subperitoneal veins run circularly in the
subperitoneal tissue, and collect blood from the peritoneum
and muscular coats. They empty themselves into the veins
of the meso-appendix and into those of the caecum.

The plexus of veins in the submucosa collects the blood
from the capillary loops of the mucosa, and from the lymphoid
follicles. The submucous plexus discharges its blood through
veins which emerge through the hiatus muscularis, and thence
enter the veins of the meso-appendix.

In the meso-appendix, the wveins correspond with the
arteries, although they do not actually accompany them.
Their course towards the mesentery is straighter, and they
converge towards the back of the lower end of the ileum to
a posterior ileo-ciecal vein, which empties into the ileo-colic.
The posterior ileo-ceecal vein also receives blood from the
ceecum, ileum, and ileo-caecal valve. At the base of the
appendix, some of the appendicular veins empty themselves
directly into the cwecal.

When, as is usual, the distal third of the appendix has no
mesentery, its venous blood is collected into a vein which
runs along its mesenteric edge, and empties into the main
veins in the meso-appendix. A kink, a large concretion,
or acute cedema, might easily ocelude such a vessel. Gangrene
of the distal third of the appendix is comparatively common.

The complete absence of the meso-appendix is rare, but
when it does occur the return of the venous blood must be
still more precarious.

The Nerves of the Appendiz.—The appendix is well sup-
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plied with nerves from the superior mesenteric plexus. With
the microscope, several large nerve-trunks can be seen accom-
panying the arteries in the meso-appendix. Their branches are
distributed to the appendix in-two ways. A number run in
the peritoneum and supply it and the muscular coats, and I
suppose that this peritoneal plexus is stretched and inflamed
in appendicitis, and thus accounts for the acuteness of the
pain.  Other branches pierce the muscular coats with the
vessels which enter at the hiatus muscularis, and are dis-
tributed to the blood-vessels of the mucosa, having some
ganglion cells upon them.

The plentiful nerve supply of the vermiform appendix, and
its connections with the mesenteric and solar plexus, explain
the shock which oceasionally occurs as the appendix is being
dragged out of the abdomen.

[ am not aware that the nerves of the vermiform appendix
have been systematically studied, and I regret that we have
hitherto failed to obtain such properly stained specimens as
would justify a more explicit description.

In the solar plexus, we may assume that the appendicular
nerves form connections with the splanchnies, especially those
of the right side. It is rather common, in appendicitis, to find
the pain referred to the somatic and splanchnie distribution
of the lower dorsal nerves, and that 1t 1s also felt in the
umbilical region and in other parts of the body wall, and thus
the disease is referred to the gall-bladder, pylorus, duodenum,
or kidney.
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CHAPTER IV

APPENDICITIS WITH ULCERATION OF THE MUCOSA,
WITH AND WITHOUT BACTERIAL INVASION

| Have already remarked upon the artificiality of classifications
of appendicitis, and now propose to try and group the 83
cases, which have been histologically examined, according to the
pathological changes which have oeceurred.

As a rule, the changes are clear and distinet, and 1t 1is
easy to say that the case is one of appendieitis with ulceration,
or appendicitis with stenosis. A case of appendicitis due to
tubercle would also present no difficulties.

But the pathological complications of appendicitis are
numerous.  For instance, ulceration of the mucosa is followed
by bacterial invasion of the appendicular wall. This is
effected in several ways, and produces several results, such
as abscess, perforating ulcer, gangrene, and various forms of
peritonitis and lymphangitis. In addition, ulceration of the
mucosa 18 often associated with the accumulation of bacteria
within the lumen of the appendix, and with the growth of
fiecal concretions, which are but masses of bacteria.

Stenosis of the appendix also has many pathological com-
plications, such, for instance, as mucocele, empyema, ulceration
of the mucosa, bacterial invasion of appendicular walls, and all
its consequences, including various forms of peritonitis.

In the commonest form of appendicitis, that with ulceration
of the mucosa and bacterial invasion, all the histological tissues
which enter into the structure of the appendix may be involved.
But, in some cases, the inflammatory changes in the lymphoid
follicles and lymphaties are so marked, and the alterations

1]
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in any of the other tissues are so slight, that I have provision-
ally placed them in a separate class, as appendicitis with
lymphadenitis and lymphangitis.

Some of the complications of appendicitis are anatomical,
such, for instance, as retroperitoneal hernia of the appendix
(Cases 28 and 112); but these hardly call for separate treatment,
and are mentioned in the description of the respective cases.

The chief pathological complication of appendicitis is
peritonitis. I doubt whether the peritonitis is, in all cases,
caused by the actual passage of bacteria from the appendix,
but, in most cases, it undoubtedly is. The peritonitis may
result in suppuration, a complication franght with the most
deadly consequences, Wherever possible, I have grouped these
cases according to the form of appendicitis which gave rise to
the septic peritonitis; but, as this cannot always be done,
many of the cases of intraperitoneal suppuration have been
used to illustrate the elinical phases and peculiarities of that
complication.

The study of the morbid histology of appendicitis would
be devoid of practical interest to many, if it failed to throw
light upon the clinical symptoms, or to offer guidance in the
medical or surgical treatment.

A vast number of diseased appendices will still have
to be examined before we know the correlation between the
pathological changes and the clinical symptoms. But even
the small amount of material at my disposal shows, that a
relationship does exist between the degree of pathological
changes in the appendix and the severity of the clinical
symptoms.  For instance, it will be noticed that I begin with
cases of superficial ulceration of the mucosa and slight bacterial
invasion. These had had symptoms of appendicular colie, or
short and mild attacks of appendicitis.

Proceeding, we come to ecases with deeper ulceration,
hacterial invasion, and involvement of the submuccosa. In
these, the eclinical symptoms were more pronounced, with
severe attacks of appendicitis.  But the submucosa and the
peritonenm being continuous with one another, the peritoneum
in such cases inflames and introduces fresh clinical symptoms.
Thenceforth, the course pursued by the peritonitis becomes all-
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important, and mainly determines the fate of the patient.
Obviously the onset of peritonitis obscures the symptoms of
appendicitis, and renders its true nature difficult to diagnose.
The infecting bacteria being the same, they tend to produce
the same effects, so that an acute septic peritonitis might lead
one to infer an aecute infective appendiecitis, perhaps with
perforation or gangrene.

But such calamities as these arve, I believe, always pre-
ceded by a period of slight appendicitis, with ulceration of the
mucosa and, perhaps, the growth of a coneretion' (Case 19,
p. 87). Obviously, if this be true, we shall, by learning to
diagnose the earlier stages of appendicitis, be in a position to
prevent many disasters.

Proceeding upon these lines, we begin with appendicitis
with uleeration of the mucosa. In the first case, bacteria
were looked for, but none were found: it is to be remem-
bered, however, that the search was made during the period
of quiescence.

CASE 1.— Adppendicitis with Ulceration of the Mucosa and
without Baeterial Invasion.—Mr. M., ®f. thirty, had had two
attacks of appendicitis of moderate intensity, each of which had
kept him in bed for five days. During the first, he required
opium on account of the pain. A month after the last attack
and at the operation, a small tender swelling was felt in the
right iliac fossa. He had been quite well between the attacks.

A small oblique incision was made, and the eeeum and
vermiform appendix drawn out of the abdomen. The appen-
dix was of the usual length, but much swollen. It had a
mesentery which reached half its length. It was hard and
inflamed but not adherent. The caecum was rough and
shaggy. The appendix was excised in the usual way. The
small wound healed by first intention, and the patient was
quite well a year after the operation.

Sections through the cwecal end of the appendix arve 9
mm. across, twice the usual diameter.  This is due to thicken-
ing of 1ts coats, which are 4 to 5 mm. thick, instead of 2 mm.
In consequence, the lumen is reduced to a narrow slit, 2 mm.
long and 5 mm. wide. The lumen is half filled with mucus,

! See also White, Lancet, Feliruary 1805, p. 390,
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epithelinm, and nuelel, unmixed with bacteria. The mucosa
is superficially ulcerated for about one-fifth of its extent,
and, at two opposite points in the sections, it has lost its
epithelinm and basement membrane. Its tubular glands arve
few in number and full of goblet cells. The capillaries in the
lymphoid tissue, between the tubular glands, are dilated and
full of blood.

No lymphoid follicles can be seen, but a few aggregations of
nucleated cells in the mucosa are probably traces of them. The
submuecosa is of twice the usual thickness and is very fibrous.
The bundles of fibrous tissue penetrate into the mucosa, whose
blood-vessels are numerous and large. Groups of inflamma-
tory cells are scattered throughout the submucous, the muscular,
and subperitoneal coats. The peritoneal endothelium is pro-
liferating.  Sections through the distal end of this appendix
are almost the same as those through the proximal end.
The lumen i1s wider and H-shaped. The various coats are
not quite so thick. The submucous lymphaties are dilated
to twice their normal size. No bacteria can be seen. There
are no signs of tubercle.

This is evidently a case of appendicitis with slight
ulceration of the mucosa, but with marked inflammation of the
submueous and subperitoneal coats. The inflammmation in the
submucosa evidently tended to the formation of fibrous tissue,
or, in other words, was reparative rather than destructive.
The inflammatory products may also have begun to confract
near the cecal end and to narrow the luwmen. The absence
of bacteria explains, I think, the absence of any symptoms
between the attacks. A similar coineidence 1s noted in other
cases (Case 24, p. 103).

[n the next case of appendicitis with commencing ulcera-
tion of the mucosa, the lumen of the appendix contained
bacteria which were just beginning to penetrate at the ulcer.
In this ease, a distinet attack of appendicitis had not been
known to occur, and the operation was exploratory.

CASE 2.— dppendicitis with commencing Ulceration of the
Mucosa and Bacteriol Invasion.—One of the earliest stages
of appendicular uleeration was met with in the case of a
young lady, aged twenty-four, who was placed under my care

¥
=



1w ULCERATION OF THE MUCOSA

Lad
b |

by Dr. Gamble. Her history was peeuliar. She had never
had a distinet attack of appendicitis, but for two vears had
had a pain in the right iliac region, running down the inner
side of the thigh. She deseribed this pain as being like
“something which was trying to burst,” or “something which
felt heavy and painful,” “something heavy which pulled.” She
had been obliged to go to bed for several days at a time
because of the pain. With rest in bed 1t got well, but latterly
it had become worse. At the site of the vermiform appendix
a very tender spot was found. The abdominal wall over this
tender spot was rather rigid, but no actual tumour could be
felt. She had had no symptoms pointing to any disease of the
alimentary tract, but she made the significant remark that for
two years she had been unable to eat fruit or vegetables
without a great deal of discomfort “and indigestion.” My
colleague, Dr. Herringham, had seen her and advised an ex-
ploratory operation. I opened the abdomen by a small in-
cision at the outer edge of the rectus abdominis, so as to be
able to examine the uterus and ovaries as well as the appendix,
as it had been stated that the pain was worse at the menstrual
periods.  Nothing was discovered in connection with the
pelvie organs, with the exception of slight retroflexion of
the uterus. The cweum, near the base of the appendix, was
adherent to the parietal peritonenm by a recent and firm
adhesion. The appendix was a long one and lay beneath the
ileo-caecal junction, attached by a mesentery which extended
throughout its whole length. To the naked eye the appendix
presented no evidences of disease.  An inch from the cecum
1t was sharply bent upon itself and its distal end felt very hard.
It was exeised in the usual way. The wound healed by first
intention, and the case would have been free from the slichtest
complication had she not had some swelling of the left les
after her return home.

The accompanying microphotograph (Fig. 7, p. 38) shows
the uleeration of the mucous coat. Other evidences of in-
flammation were found in the peritoneal coat, but are not
included in the photograph. They consisted of a develop-
ment of new connective tissue in a few places. The muscular
coats are unaltered. The submucosa is slightly infiltrated
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with inflammatory cells, and its lymph channels dilated.
The blood-vessels are unaltered. The muscularis mucose is
absent. The lymphoid follicles are well developed, and five
way be counted in one seetion. Their basilar lymphatics are
dilated, and there is also dilatation of the minute lymph-
paths of the substance of the follicless. The inner aspect of
several of the follicles has lost its epithelial layer, so that the
lymphoid tissue is bathed in the contents of the lumen of the
appendix.  These consist of detached epithelial cells, nucleated

Fiz, 7.—Uleceration of the mucosa. The follicular lymphaties are dilated, and the
submucosa slightly cedematous. = 50.

cells, pus cells, granules, mucus, and clumps of hacteria.  The
bacteria include pairs of diplococei, baeilli, spore-bearing bacilli,
and diplobacilli, which probably have capsules. Some of the
bacteria are upon the raw surface of the lymphoid follicles
and, here and there, within their substance.

The epithelial lining of the appendix has been shed
together with some of the epithelium of the mouths of the
mucous glands.  Some of the epithelial cells are swollen with
muecus ; others are irregular in outline; some granular and
disintegrating ; many contain two small nuclei; the tubular
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glands are not so far involved. They all contain a number of
goblet cells, and some have dilated lumens filled with mucus.
As I have just stated, the epithelium around the mouths of
some of them had been shed into the lumen of the appendix.

In commenting upon this case I would remark that,
although the epithelial changes were so slight, they had,
nevertheless, sufliced to uncover the lymph paths and lLymph
channels of the appendix so that the latter communicated
directly with its interior. In this instance, the contents of
the interior of the appendix were comparatively harmless,
although bacteria of various kinds could be seen in con-
siderable numbers, but not in the enormous quantities found
in other cases which I am about to deseribe.

To my mind, this absence of very septic contents helps to
explain the mildness of the clinical symptoms.  But, although
the clinical symptoms were mild, I think it will be conceded
that the execision of the appendix was justified.

CasE 3.—Similar histological appearances were found in
an appendix removed from a young married woman, @t
twenty-eicht. 1In January, 1900, she had a sharp attack of
appendiecitis, which was followed by pain and discomfort in
the right iliac fossa, and occasional attacks of diarrhcea.  The
appendix was excised during the month of May.

The distal end was normal, but its lumen was filled with
a bacterial mass such as precedes the formation of a fwecal
coneretion (Fig. 23, p. 89). The proximal end closely re-
sembled the specimen which has just been deseribed. It was
swollen to twice the size of the distal end, owing to cedema of
the submucosa and swelling of the lymphoid tissue and follicles
of the submucosa. The lumen contained epithelium and nuclei,
but only occasional minute groups of bacteria. Here, one feels
tempted to attribute the morbid state of the proximal end to
the deleterious effects of ptomaines or toxins, derived from the
bacterial mass in the distal extremity.

The invasion of the uleerated mucosa by bacteria from the
lumen is well recognised, especially by American authors, to
whose labours we owe so much. This bacterial invasion, as
well as some of the destructive changes which it produces, will
be fully illustrated by the accompanying microphotographs.
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The clinical signs of ulceration and bacterial invasion of
the mucosa are, I believe, more obvious than is usually thought.
When once bacteria have invaded the uleerated mucosa a con-
finuous train of symptoms is produced. The general symptoms
are those of a septic ulcer in any region, with occasional attacks
of lymphangitis. The patient never feels well, the appetite is
uncertain, the digestion disturbed, the pulse and temperature
undergo small but capricious alterations. To these may be
added more definite symptoms of appendicular disease, such as
pain in the region of the appendix, constipation, abdominal
distension, vomiting, and peritonitis; in fact, a typical attack
of appendicitis.

The following cases have been arranged, to some extent,
in accordance with the degree of their pathological changes and
the severity of their clinical symptoms, which, generally speak-
ing, coincide to a remarkable degree.

Case 4.— dppendicitis with Ulceration of the Mucosa and
Bacterial Invasion—Appendicular Colie.—1 believe this to be
the earliest case of ulceration of the mucosa of the appendix
with bacterial invasion, which has hitherto been recorded.
Miss ., aged thirty-two years, an unmarried woman, had been
ill for eighteen months with obscure abdominal pains.  During
the last six months she had been unable to follow her oceupa-
tion, that of teacher in a school. The pain was in the right
side of the abdomen. A medical man had diagnosed stone in
the right kidney, and it was rumoured that blood had been seen
in the urine. Repeated examinations failed to disclose any
blood, pus, erystals, or albumen. She had never had an attack
of appendicitis. The alimentary tract seemed to perform its
functions in a proper manner. At the request of my friend,
Dr. Maleolm, I admitted her into the Great Northern Hospital.
She always said that the pain was in the right iliac fossa.
The usnal remedies and dietings had no effect whatever. An
anwesthetic was administered, but nothing abnormal was dis-
covered. The abdomen was repeatedly examined, and at last,
after nearly three weeks had elapsed, something was felt in
the right iliac fossa which I considered to be a tender and
inflamed appendix.

I therefore opened the abdomen through a small oblique
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incision parallel to the outer half of Poupart’s ligament.
There was no sign of perityphlitis. The appendix was of the
usual size and length, and its blood-vessels were not dilated.
The meso-appendix reached as far as its tip. The appendix
was kinked at the junction of its middle and distal thirds,
and the part beyond the kink was slightly swollen and felt
hard. I removed the appendix in the usual way, and the
patient made a rapid recovery. Defore departing for Australia,
she said the pain was cured, and that her abdomen felt quite
well again.

The sections of the appendix are 6 mm. in diameter, and
present nothing abnormal to the naked eye. The lumen of
the proximal end is the usual T-shape, whilst that of the
distal portion is more extensive and about the shape of the
letter H. The endothelial layer of the peritonewm is probably
unaltered, the subperitoneal tissue of the distal end con-
taining a few small groups of inflammatory cells. At the
meso-appendix, the outer muscular coat i1s absent for about
a quarter of the circumference ; the cireular muscular coat is
normal. In some sections, the hiatus museularis 15 well
marked. The submucosa has undergone hardly any altera-
tion except that its lymphatic spaces arve dilated, and, towards
the distal end, its blood - vessels are numerous and full of
blood.! The mucosa is not thickened, and the muscularis
mucosee is absent.  Five or six lymphoid follicles can he
counted 1in each section, and their lymph sinuses are
dilated.  The tubular glands contain many mucous cells.
The lining epithelium of the lumen is detached throughout
about three-quarters of its extent, and, in places, its basement
membrane 1s destroyed.

The lumen contains detached epithelimm, mucus, nuclei,
granules, and crystalloid bodies. This fluid is crowded with
cocel, diplococel, small ovoid bacilli sinely and in pairs, small
clumps of staphylococci, streptococei in chains of four to six
elements, also some long slender baecilli.  As usual it is difficult
to distinguish between small oval bacilli and micrococei.

Where the mucosa is ulcerated these bacteria have begun

! Perhaps caused partly by the fact that the meso-appendix was ligatured
before the removal of the appendix. This remark applies throughont.
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to penetrate its lymph canaliculi (Fig. 8). Cocei and diplo-
cocel have, perhaps, penetrated more than the rest, but at one
point streptococel, together with large and small oveid bacilli,
have also made an invasion.

No evidence of tubercle could be discovered.

The histological structure of the appendix is the same
throughout except, perhaps, that the distal third is slichtly
more inflamed. We cannot. therefore, attribute the hardness

Fic. 8, —Appendicular colic. Ulceration and bacterial invasion of mucosa.
#% 1000, The lumen is above.

of the distal end to an alteration in the structure of its coats,
but rather to the accumulation of fluid in its interior.

This appendix was excised after a good deal of hesitation.
I hardly felt sure that i1t was the cause of the continuous
pain, although the patient had been kept under close observa-
tion for weeks, and had been examined under an anasthetic.

Young women sometimes suffer from mysterious pains.
The fact that the pain was cured is no proof that the appendix
was diseased, although, perhaps, it justified the operation. But
if additional justification were needed, it is to be found in the
result of the histological examination. I venture to surmise



v ULCERATION OF THE MUCOSA 43

that the ulceration and bacterial invasion of the mucosa would
have spread and ultimately led to a catastrophe.

In its morbid histology, the next case closely resembled
the last, but the clinical symptoms were more severe, and
typical attacks of appendicitis had oceurred.

CASE 5.—Appendicitis with Uleeration of the Mucosa and
Bacterial Invasion— Appendicular Colic ending in Appen-
dicitis—The case has an interesting feature of its own. The
vermiform appendix looked perfectly healthy, and merely
felt rather hard to the touch. The cmcum, on the other
hand, was engorged with blood, its peritonenm rough,
shagey, and covered with small vaseular adhesions. As is
commonly the case, the naked-eye appearance of the appendix
was no guide whatever to the pathological state of its interior.
The mucosa was ulcerated and infiltrated with the purulent
and bacterial contents of the lumen. The patient was a
healthy young woman, aged twenty-six, a cook by oecupation.
In September, 1899, she first noticed a pain which began in
the right inguinal region, and spread thence into the lumbar
region, and over the rest of the abdomen. At its commence-
ment the pain was very severe and “ quite doubled her up 7 for
about two hours; then it became less intense, and in two days
had departed. During October and November, the attacks
recurred once a week or oftener, but, in December, the pain in
the right iliac fossa became continuous, and associated with
troublesome constipation. Vomifing was absent throughout
the illness. The temperature was not raised nor, I believe,
the pulse accelerated. My friend, Mr. Chune Fletcher, saw
her during one of the attacks, and diagnosed appendicitis. In
December, she was obliged to give up her situation, and in
January, 1900, about four months after the commencement of
the attack, I removed the appendix. The only alternative
to that course would have been a prolonged period of rest,
careful dief, and intestinal antiseptics, such as salol or 3-
naphthol. jefore the operation, no tumour could be felt
either in the iliac fossa or per recfum, although the region of
the appendix was tender, with slight rigidity of the abdominal
wall.

The abdomen was opened by the usual small oblique
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incision.  The appendix was free and about 10 cm. (44 in.)
long, and had a meso-appendix for about half its length. As
[ have remarked, it presented no appearance of disease to the
naked eye, but felt very hard. The right ovary and tube were
normal.  The patient made an uninterrupted recovery, the
wound healed by first intention, and she was quite well some
months after the operation.

The proximal and distal sections are not quite alike.
They both measure 4 mm. in diameter, about the size of
the ulnar artery, but the proximal has very thin walls
(1 mm.), and a wide circular lumen, 2 mm. across; the distal
lumen is a mere slit, 1 mm. long, narrowed by the swollen
Iymphoid follicles of the mucosa.

The peritoneal coat is normal and about ‘1 mm. thick.
The longitudinal muscle coat is hardly any thicker, and its
fibres are scattered. The circular muscular coat is also very
thin, being about ‘25 mm. thick. These coats are otherwise
quite normal. The submucosa 1s wdematous and its lymphatics
dilated : 1t 1s, however, barely more than -25 mm. thick. Its
blood-vessels are slightly dilated.

[n its thickest parts, the mucosa is not more than *25 mm.
thick, but, in places, it is ulcerated almost as far down as the
submucosa.

The lymphoid tissue of the mucosa is so crowded with
cells that the stroma 1s hidden. The remains of three or four
Ivmphoid follicles can be traced: one is ulcerated and infil-
trated with the purulent and bacterial contents which fill the
lnmen. The ulceration and infiltration have begun in the
central medullary portion of the follicles. The follicular
lymph sinuses are not dilated.

The tubular glands are dilated, and most have lost the
epitheliuin at their mouths. They contain rather an excess
of mucons cells. The epithelial lining of the lumen is de-
tached, with the exception of a few small patches. The lumen
1s full of purulent and fwecal material. It contains masses of
granules, yellow pigment, fibres, epithelial cells, mucus, pus
cells, large nuclei, red blood corpuscles, and a great variety of
bacteria, including coeei, diplococei, streptococei in chains of
six or seven elements, small ovoid bacilli in pairs and swarms,
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large ovoid bacilli, spores and spore-bearing bacilli, leptothrix,
and large bacilli, like hay baeilli,

Wherever the mucosa 18 uleerated, the remains of its sul-
stance 1s infiltrated with the purulent and infective fluid
which fills the lumen, and here and there this dangerouns
mixture has reached as far as the submucosa, No bacteria
can, however, be seen in the cedematous submucosa,

In the distal sections, the lumen is reduced to a narrow
slit, which is partially filled with the same purulent and
bacterial contents. Its epithelial lining is intact, and no infil-
tration has taken place. In each section, six or seven lymphoid
follicles can be counted, some of which bulge into the
lumen and are presumably inflamed and swollen. The sulbi-
mucosa 1s edematous. The muscular and peritoneal coats are
very thin, but, otherwise, normal. There 1z no evidence of
tubercle.

This specimen is a very interesting one, because, I think,
we may asswme that it shows how much ulceration and
bacterial invasion can oceur in four months.

It also shows that, although the ulceration and bacterial
invasion are confined to the proximal end of the appendix,
yet the whole of its lymphoid tissue is inflamed, and there is
cedlema, with dilatation of the lymphaties of the whole sub-
mucosa. It is very strange that the appendicular peritoneum
should be normal, whilst that covering the ciecum is markedly
inflamed. I infer that, under these circmmstances, the intlam-
mation spreads along the lymphatics.



CHAPTER V

APPENDICITIS WITH ULCERATION OF THE MUCOSA AND
BACTERIAL INVASION—C'ontinued

WE now come to cases with more general infection of the
mucosa, submucosa, and peritoneum, and with more severe
clinical symptoms.

CasE 6.—dppendicitis, with Ulceration of the Mucosa and
Bacillary ITnvasion—Lumen of the Appendix filled with Bueilli.
— It seems reasonable to suppose that the clinical symptoms
of appendicitis depend, to some extent, upon the variety of
bacteria which is present. I have elsewhere given (Case 30,
p. 116) a case in which the Iumen was crammed with an almost
pure culture of streptococei, and am now about to deseribe a
closely similar one in which the lumen was full of bacilli.

The patient was a gentleman in his sixty-eighth year,
who had long been a resident in South Africa. As yet he is
the oldest patient on whom I have operated. His arterial
system was sclerosed, but otherwise his general condition was
not unfavourable. He had had four moderately severe attacks
of appendicitis during the two previous years. During the
attacks the temperature rose to 100° or 100°5° F., with pain
in the right iliac fossa, constipation, and slight abdominal
distension. I do not know whether vomiting occurred. In
the intervals, he continued to feel discomfort in the right iliac
fossa, and had to be extremely careful of his diet. A tender
swelling could be felt in the right iliac fossa. The result of
the rectal examination was negative. He was seen by Dr.
Sidney Martin, who advised an operation. 1 concurred in
this opinion, because so long as the appendix was inflamed
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he was in danger of fresh attacks, and, during his travels, or
whilst in Afriea, these might occur when surgical help was not
available ; he was, moreover, almost an invalid. The appen-
dix was excised by the usual small oblique incision. Tt was
about 7 em. long and very difficult to find, because it was
hidden heneath a layer of dense adhesions, which bound it
down to the end of the ilenm and ciecum.  After the opera-
tion, the patient did not vomit, and .speedily resumed his
usual diet. A catheter had to be passed once because of
retention of urine. On account of his age and a shight
tendency to Dbed-sores, he was placed upon a couch on the

eighth day. He made a speedy recovery, and said the

operation was only a little more painful than his attacks of
appendicitis had been. A year after the operation he was
quite well.

After removal, the appendix was rough and wvascular.
The sections, viewed with the naked eye, show with perfect
clearness the mmuseular, submucous, and mucous coats. The
microscope shows that the peritoneal and subperitoneal coatls are
inflamed, cedematous, and very vascular. The meso-appendix
is in a similar condition. The muscular coats are normal,
with the exception that they are pierced opposite the meso-
appendix by an extra number of large blood-vessels. These
run to the submucous coat, which is very wvascular and
edematous.  The muscularis mucosie 18 thin and imperfect.
Five lymphoid follicles can be counted in a section. They
are of about the usual size and structure, and nearly all possess
the nsual semilunar basilar lymph space. The tubular glands
are about half as numerous as usual, and, in consequence, the
lymphoid tissue of the mucosa 1s rather abundant.  When we
recall that this specimen was obtained from a man in his
sixty-eighth year, this abundance of follicles and of lymphoid
tissue is noteworthy. There is a general belief that, as age
advances, the various lymphoid tissues atrophy. But this and
other specimens make me think that the lymphoid tissues of
the vermiform appendix are much less altered by age than is
commonly supposed.

The lumen of this appendix is denuded of epithelinm, and
the basement membrane partially, but not entively destroyed.



48 APPENDICITIS CHAPT,
The epithelinm of the mouths of the tubular glands is shed. The
tubular glands contain many mucous cells.  One of them has
three diverticula and looks like a rudimentary racemose gland.

The lumen is not dilated and is filled with a mixture
of granules, epithelinm from the lumen, rings of epithelium
from the mouths of the mucous glands, pus cells, and nuclei.
Amidst these, are quantities of bacilli of wvarious types
(Fig. 9):—long, slender, curved bacilli, in twos or short
chains, and exactly like comma bacilli; short, thick bacilli,
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Fic. 9.—Bacilli in lumen of appendix.  Recurrent appendieitis.  x 1000.

bulged by a spore which is usually situated at one end : these
look like a eclub; small oveid bacilli in chains of four or
five ; small ovoid bacilli with spores: small irregular groups of
bacteria undergoing irregular fission; and lastly, some large
hacilli with rounded ends. No true spherical bacteria seem
to be present. Tubercle i1s also absent.

Thus the appendix is full of actively multiplying intestinal
hacilli, which are in contact with the denuded and ulecerated
Iymphoid tissue.  Where the basement membrane of the
epithelial lining is intact, they have not penetrated its
interstices : but where 1t 1s destroyed, they have penetrated to
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almost half the depth of the tubular glands. The lymphoid
tissue around them is full of granular eells, probably pus
corpuscles.

Apparently, only one of the several species of baeilli
which fill the lamen has invaded the mucous coat.
The largest of the invaders are about 2 p long and very
slender ; the smallest 1 w long. The latter are single, in
pairs, or in short chains. I find it diffienlt to say whether

Fig. 10.—Bacteria penetrating the mucosa.  x 1000, The lnmen of
the appendix is above.

any of the bacteria are cocei, as bacilli, viewed endways, look
so like cocel.

I did not see any of the attacks of appendicitis in this
case. The description of them, however, shows that they
were of the same type as those of another case (Case 30,
p- 116), in which the contents of the appendix consisted of
hardly anything else but cocel and streptococei.

But when we contrast these two cases more closely, decided
differences appear. The defects of my method of investigation
are also seen as well as the absence of the scientific precision of
experimental pathology. The clinical symptoms were alike in

E
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both cases. In one, the appendix was filled with cocel and
few bacilli; in the other, with bacilli and few if any cocei
sut here the resemblances cease. In one, the appendix was
stenosed, but its epithelium intact: in the other, the appendix
was nof stenosed, but its epithelium was destroyed, and its
substance invaded by baeilli.

CAsSE T.— Appendicitis with Ulceration of Mucosa, and
Bacteria in Appendicular Walls after the Subsidence of the
Acute Symptoms.—What is the condition of the vermiform
appendix in the intervals Dbetween recurrent attacks of
appendicitis ? The following case, which i1s one of a very
common type, returns an instructive reply to this question.

The patient was a robust man, aged thirty-five years. His
first attack of appendicitis began in October, 1897 ; this was
followed by a second in November, 1897 ; a third in August,
1898 ; and a fouy 898. Dr. Ethelbert Collins,
who attended last attack was so severe
that he nea ﬁ:iiml. He came wfider my care In St. Bar-
tholomew’s spifak B -&,:1't'1ﬁtrllt after the cessation of the
attack, but L*‘-.tll ]uid yll, tur{rhyhl,t-ed by pressure, in the
right iliac fodsa. f & Llfmt@.ﬂ‘[ muscles were rigid, but
under the angesthetd ar

L

. hed-Thass was felt in the iliac fossa.
On rectal examination, a tender swelling could be felt towards
the upper part of the right side of the pelvis.

The operation was one of the most arduous that I have
ever had to performm. The usual obligue incision was made,
and was soon lengthened to about 11 em. (5 in.). Adherent
omentum was first encountered, and three structures were
isolated from its midst, all of which had the most exact re-
semblance to the wvermiform appendix. In the last, the
mimicry was so complete that we even thought we saw a
lumen and mucous membrane: but when an attempt was
made to follow these sham appendices to the ciecum, the
frauwd became apparent. Since this experience, I have wondered
whether others may not have been actually deceived by similar
sham appendices. This might explain some of those cases in
which the u} eration of appendectomy has not been followed
by relief of the symptoins. The sham appendix is usunally
either inflamed omentum, inflamed parietal peritoneum, or an
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elongated and inflamed appendix epiploica. The ileo-colic
fold of peritonenm may also prove deceptive.

By the time the nature of the sham appendices had heen
ascertained, the omental adhesions had been overcome. Then
the most formidable adhesions between the coils of the small
intestine were encountered. In separating these, the peri-
toneal and muscular walls of the ilenm were slightly torn and
bruised, and had to be sutured. After a long struggle, the
appendix was at last found hanging into the recto-vesical
pouch, and adherent over the region of the internal iliac vein
and ureter. Fortunately, as I have observed on other occasions,
the adhesions around the appendix itself were less formid-
able than those around the omentum and intestines, and 1
managed to withdraw it with reasonable ease, and without
damage to the iliac veins or ureter. The whole operation lasted
two hours and a quarter. I cannot remember ever to have taken
so long over any operation. The patient made a safe recovery,
but we felt anxious for a time. On the second day his pulse ran
up to 132, and he continued to vomit. Flatus was, however,
passed by a rectal tube, and, by dint of skilful rectal feeding
and strychnine, he began to recover. A drainage tube,
which had been passed into the pelvis, gave exit to a little
pus which for a time was slightly feeculent. It is not 1m-
probable that some leakage occurred from the damaged
intestines.  Ultimately, he made a perfect recovery and was
cured by the operation.

After hardening, the sections of this appendix present to
the naked eye a roughness of the peritoneal covering, but
no marked alteration of the muscular or submucous coats.
There 1s, however, considerable thickening of the mucous coat
with marked dilatation of the lumen. The greatest diameter
of the sections 1s 11 mm., the least 9 mm., and the widest part
of the lumen 7 mm. The outline of the lumen is very irregular,
and its cavity is full of some loose material. The meso-appen-
dix occuples a quarter of the circumference of the appendix.
The microscopical examination shows that the peritoneal
surface is very rough and devoid of endothelinm; the sub-
peritoneal tissue is cedematous, and its blood-vessels are dilated.
These nearly all contain blood corpuscles, from some of which
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the blood is extravasated. Here and there are groups of
inflannmatory cells. Some of these are in lymph spaces or
small venules, and look like the minute miliary abscesses met
with in pymemia.

The longitudinal muscular coat 1s thin and irregular; the
eircular, of the usual thickness, but its fibres are separated,
owing, I assume, to inflammatory cedema. The submucous coat
is also loose, owing to cedema, and contains many dilated
lymphatics, blood-vessels, and small groups of inflammatory
cells.  The musenlaris mucosie is irregular and can only be
seen in part of the ecircumference of each section. The
lymphoid follicles are abundant—I counted sixteen in one
section. The basilar lymph spaces of most of these follicles
are enormously dilated, and the lymph paths within the sub-
stance of the follicles unusunally large. The tubular glands
contain vast numbers of goblet cells, a few of which are dilated
and full of mucus. The epithelial lining of the lumen is
irregularly detached. The greater part of it is in process of
conversion into mucous cells, but barely a fifth of it has
actually disappeared. The lumen is filled with some yellow
bodies, which I judge to be fiecal in origin, with granules, pus
cells, nucleated cells, epithelial cells, and vast quanfities of
bacteria. Among the latter are cocei, diplococei, streptococei,
bacilli of various sizes and shapes, leptothrix, yeasts, and
encapsuled diplococer or diplobacilli, for it is hard to say to
which elass they really belong. No tubercle bacilli could be
found.

Wherever the epithelial lining of the appendix is detached,
vast numbers of these bacteria have penetrated (Fig. 11);
and, although the microphotograph does not show it clearly,
it is quite evident that most of them have entered through
the exposed lymph paths.

In the deeper parts of the mucosa and submucosa, a great
many scattered bacteria are found, as well as many small groups
of bacteria (Fig. 12). Many granular cells or granules
surround these groups, and 1 think we may assume that
suppuration is in progress. The bacteria have penetrated the
muscularis mucosee.  This delicate layer is perforated by many
lymph paths, so I doubt whether it forms the slightest barrier



Fii. 11.—Part of the lumen of the appendix where the epithelial lining and tubular
glands are absent, and where bacteria have invaded the walls of the appendix.
A lymphoid follicle crammed with bacteria is seen. Its lymph sinus contains
hacteria, « 1000, The lumen is above,

Fic. 12.—A part of the same section as that in microphotograph (Fig. 11), but show-
ing a part of the submucous coat. Bacteria scattered and in groups ; also sup-
puration. = 1000.
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against the invasion. Some of the groups of bacteria are
situated near the base of the mucous glands.

The innermost part of the submucous coat is cedematous,
and the dilated intercellular spaces simulate the appearances of
fat. In addition, its lymph channels arve dilated, and in most
of them the endothelial lining is actively proliferating. We
thus find evidence of lymphangitis. 1 could see no bacteria
in either the lymphatics or the blood-vessels.

The following also shows the condition of the inflamed
appendix during the period of quiescence.

CAsE 8.—Appendicitis with Ulceration of the Mucosa and
Bacterial Invasion—2A preceding Attaclk of Lyploid Fever.—
Mr. L., @t. twenty-six, had a severe attack of enteric fever in
India about Christmas, 1898. In Oectober, 1899, he had a
violent attack of typhlitis, with pain and tumour in the
right iliac fossa. His temperature rose to 103° F., and his
motions were loose. Since his recovery from this attack, he
considered himself to have been  perfectly well,” but never-
theless suffered from slight pain and discomfort. He had
been invalided home from India because of this attack.
After being six months at home the only suspicious signs
were tenderness on pressure in the right iliac fossa and a
slight rigidity of the overlying abdominal wall. Rest and
treatment with salol brought about no improvement, and he
sald that he still felt discomfert in the right iliac fossa.

Inasmuch as he had to return to his duties in India, I
excised the appendix. It was of the usual size and length,
but adherent within the ileo-ciecal fossa, and by no means easy
to separate. A 2-inch incision sufficed, and he made a rapid
reCovery.

I do not propose to describe the morbid histology at length.
The proximal end of the appendix is 5 mm. in diameter, and
is but slightly inflamed, with cedema of the submucosa, and
superficial ulceration of the mucosa. All the coats are elearly
defined, and their limits not obscured with cell infiltration.

The distal end of the appendix is swollen, and measures
S mm. in ifs longest diameter. All its coats are inflamed and
infiltrated with inflammatory cells, so that only the mucosa is
differentiated from the others, being more deeply stained. The
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epithelial lining of the lumen is nearly all shed, and, at places,
uleeration has spread down to the submucosa. The lymphoid
follicles are inflamed, their outlines obseured by ecell infiltra-
tion, and the lymph sinus narrow or indistinguishable. The
lumen contains a little mueus, granules, epithelial cells, pus
cells, nuclei, and clumps of minute bacteria, which are round,
ovoid, and elongated. They lie singly, in pairs, in groups, or
in short chains. The gradation from round to elongated is so
clear, that T infer that these bacteria are one variety of bacillus
in different stages of development.

Wherever the mucosa is superficially ulcerated, these bacteria
are penetrating the lymph canaliculi. The ingrowth at the
base of the epithelium of some of the tubular glands is quite
dense. Where the mucosa is deeply ulcerated, the bacteria
have reached the submucosa.

This example of ulcerative appendicitis with bacterial
mvasion is interesting, because it followed typhoid fever; the
extreme minuteness of the bacteria is also peculiar. The case
is another instance illustrating the pathological condition of
the appendix, between the attacks, when it is but slightly pain-
ful and uncomfortable, and without other clinical symptoms.

Elsewhere (p. 208) I have given another case in which

appendicitis complicated typhoid fever. Dr. Horton Smith,

in his able lectures,' states that the condition of the appendix
was noted in 26 cases of death from typhoid: it was natural
in 15, and uleerated m 11.

U Gowlstondion Lectuves on the Typlotd Bacillus and Typhoid Fever, London,
1900, p. 42, of reprint from Lencef.
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APPENDICITIS WITH ULCERATION OF THE MUCO53A AND
BACTERIAL INVASION—THE MANNER IN WHICH BACTERIA
PENETEATE, AND THEIR EFFECTS

Ix the foregoing cases, the bacteria invaded the mucosa by
passing betwixt the inflammatory cells which form the floor of
the ulcer, and thence along the lymph canaliculi and lymph-
atics, and when this takes place the epithelium, lining the
lumen, has first of all to be removed by ulceration. But they
also invade by growing along the sockets of the tubular glands,
as is shown in the cases which follow.

Case 9.—Appendicitis with Uleevation of Mucosa and
Bacterial Invasion by Way of the Twbwlar Glands— Long
and  Mobile  Cocwm — Temporary  Feturn  of  Symptoms
due fo Fecal Acevmulotion in the Cowewm.— My, C., @t.
twenty-nine, had his first attack of appendicitis at the age
of nineteen. Since then he had had so many attacks that
he could not recall the number. They usually confined him to
bed for a day or two, and hindered him from going to business.

The appendix was excised in the usual way. Owing to old-
standing disease of the valves of the heart, he became very faint
under the ether. The cacum was about 7 cm. long, measured
from its junction with the ilewm, and was pulled out of the
wound along with the vermiform appendix. The appendix was
inadherent. It was engorged with blood, felt very havd, and
was constricted about 2 em. from 1ts distal end. The wound
healed by first intention.

The histology of the proximal end of the appendix is
as follows:—The peritoneal coat is almost unaltered. The
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outer muscular coat is ‘25 mm. thick; the inner -5 mm. |
attribute this thinning to distension, caused partly by the
contents of the lumen, and partly by the cdematous subiucosa.
The latter contains some large blood-vessels, but its most
striking feature is the enormous distension of its cellular
interspaces and lymph channels (same as Fig. 52, p 257
The part next the mucosa is full of inflammatory cells.  Inas-
much as the muscularis mucose 1s absent or concealed, 1t 1s
impossible to tell where the submucosa and mucosa join
one another. Four Ilymphoid follicles are seen in one
section. They look denser than msual, and their nucleated
cells reach some distance into the submucosa. They pos-
sess follicular lymph spaces, one of which is crammed with
nucleated cells.  Three of the lymphoid follicles almost
project into the Iumen of the appendix, being only separated
from it by the basement membrane, which is thicker than
usual.

The mucosa hardly exists and the epithelial lining of the
lumen has gone. The remains of about six tubular glands can
be traced in each section, but they have lost two-thirds of their
epithelial lining. The deepest part contains some ill-developed
epithelium in a confused mass (Fig. 13, p. 58). In some
places, the ulceration has reached the submucosa. The lumen
is filled with granules, crystalloid bodies, shreds of organic
material, irregular pieces of deep brown, semi-translucent sub-
stance, and quantities of bacteria.  These include many
morphological varieties—cocei, diplococel, short ovoid bacilli,
singly and in pairs, long, slender bacilli, short, thick baeilli,
with rounded ends, long, thick bacilli, leptothrix, spores, and
spore-bearing bacilli.

Where the bacterial mass is in contact with the uleerated
mucosa, the cocci and baeilli have penetrated its Lymph canal-
icular system. The bacteria have also penetrated into
the mucosa by growing along the tracts of the tubular
glands. This penefration occurs in three stages. First, the
epithelinm of the mucous gland is shed, leaving a hollow
tubular space, or socket, as Dr. Hawkins calls it, in the
lymphoid tissue: second, the bacteria fill this hollow (see
Fig. 13); and third, they spread thence into the lymph
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canalicular system.! The next case shows another manner of
invasion, and that the lumen of the tubular gland may be
choked with bacteria as a preliminary to the destruction of
its epithelinm.

The distal end of the appendix possesses no trace of a
lumen or of a mucosa. The centre of the section is oceupied
by connecfive tissue and inflammatory corpuscles. The sub-

Fig. 13.—Bacteria invading mucosa along tract of tubular gland. A little of the
epithelium still reinains below., The lumen is above,  x 200,

mueous, muscular, and peritoneal coats are the same as in the
proximal end.

This specimen is so clear that hardly any comment is
needed. Penetration of bacteria by way of the tubular glands
18, 1 believe, quite common. The contents of the lumen are
such as one commonly meets with in chronically inflamed
appendices, and, as we shall presently see, are such as usually
lead to the formation of a concretion. Evidently, it was
quite time that this appendix was excised. I believe the

' This last point is not well shown in the part of the section which has heen
photographed, as the magnification is too low.
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operation had been deferred because the patient had valvular
disease of the heart.

When removing this appendix, I was much struck by the
great size and mobility of the ceenm. The immediate results
of the operation were most satisfactory. For six months, the
patient seemed perfectly well, and his brother-in-law, a medical
man, sald that he had been boasting that, since the removal
of his appendix, he could eat anything, and did so.. I was
not surprised, therefore, when he came to complain that his
symptoms had returned, and that he could again feel the Inmnp
in the iliac fossa. A short course of treatment, with careful
diet, B-naphthol, enemas, and rest, speedily cured these
symptoms, which, in my opinion, were caused by the accumu-
lation of undigested vegetable matter in the capacious ceecumn.
It is right, however, to state that he was supposed to have torn
or loosened an adhesion about the ceeum whilst playing ericket.

In the last case, we saw a rather advanced stage of the
bacterial invasion of the appendicular walls along the tract of
the tubular glands. In the following, the process has evidently
just commenced, and, furthermore, the clinical symptoms have
not got as far as an actual attack of appendicitis. It also
shows how the lumens of the tubular glands become choked
with bacteria as a preliminary to the destruction of their
epithelium, thus allowing invasion of the lymphatic system.

CasE 10.—Adppendicitis with Uleeration of the Mucosa
and Bueterial Tnvasion along the Tract of the Tubular Glands.
——Mr. 8., aged thirty-nine years, had had pain in the right
side for five years. It had never kept him away from business
or interfered with his sleep. After exercise the pain became
severe. During the past six months it had grown worse and
caused him anxiety. His digestion was bad, but he could eat
fruit and vegetables. He required aperients to move the
bowels. No tumour could be felt in the 1liac fossa or per
rectum. He had a tender spot beneath the lower part of
the right linea semilunaris and also some rigidity of the
abdominal walls.

The appendix was removed throngh a small oblique
incision. It was about 10 cm. long, inadherent, but deeply
engorged with blood and its distal end felt hard. 1 inferred
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that the condition betokened superficial uleeration of the
mucosa with bacterial invasion. The patient made the usual
rapid and  uninterrupted recovery, and was cured of his
complaint.

The distal sections are almost normal. They are 5 mm.
in diameter, with a triangular lumen 2 mm. by 1 mm. at its
widest part. The total thickness of the walls is from 15
mm. to 2 mm., all the coats being of about average thickness.
The proximal sections have been altered by the accumulation
of bacterial contents within the lumen. The sections are
5 mm. in diameter, but with walls hardly more than 1 mm.
thick. All the coats are thinned, and especially the mucosa,
which is hardly more than a quarter of a millimetre thick.

The endothelial layer of the peritoneum is proliferating,
and has upon it some groups of granular nucleated cells. Its
blood-vessels and lymphaties are dilated. The outer muscular
coat 1s thin and scattered, and contains large numbers of
nuclei, especially at the side next to the meso-appendix. The
cireular musele coat 1s thin,  The submucosa 1s fibrous and has
very few blood-vessels, but some of its lymph spaces and lym-
phatics are dilated. The mucosa contains five flattened, cres-
centic lymphoid follicles.  One has a wide basilar lymph sinus,
whilst, in the others, inflammatory cells occupy its place and
spread into the submucosa. In one or two follicles, the
reticulum is seen, but, in others, it is hidden by inflammatory
cells, which also hide the muscularis mucosae.

The stroma of the lymphoid tissue of the mucosa ean be
seen.  The proximal tubular glands are hardly a third of a
millimetre long; the distal are 75 mm. long. In some, the
epithelial cells are crowded together as if by pressure; the
mouths of some are also dilated and charged with bacterial
contents from the lumen. The epithelial lining of the lumen
is lost over about one-third of the cireumference, and part of the
remainder is cubical. In places, too, the basement membrane
is destroyed, and here the bacteria which crowd the lwumen
have entered the canaliculi. The bacterial contents of the
lumen also penetrate the tubular glands along the base of the
epithelinm, where it is becoming detached.

The lumen is crammed with a mass of bacteria mixed
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with pigment, pus cells, degenerated blood cells, epithelinm,
small fibres, erystalloid bodies, opaque, deeply staining masses,
granules, and mucus. The bacteria mixed with these include
a great diversity of morphological forms—cocei, diplococed,
short chains, staphylococel, or elumps of minute ovoid bacilli,
spores, spore-bearing bacilli, and bacilli of all sizes and shapes.
There was no evidence of tubercle.

The distal sections are, as I have said, almost normal.
The contrast between its tubular glands and lymphoid follicles
and those of the proximal sections is most noticeable. The
tubular glands are about ‘75 mm. long. Each Ilymphoid
follicle has a normal basilar lymph sinus. The submucosa
is not so densely fibrous, and econtains many small blood-
vessels.  The Iumen, which 1s not dilated, 1s about half filled
with the same bacterial contents as the proximal. In places,
its epithelinm is shed, but the basement membrane is intact,
and no bacterial invasion has taken place.

I have described this specimnen at some length, because it
seems to me to show the early effects of pressure caused by
the accumulation of fluid in the lumen of the appendix.
Whilst all the coats ave thinned by pressure, the mucosa and
submucosa have suffered most. It seems also safe to assume
that pressure has helped to send the bacterial contents along
the tubular glands.

It seems reasonable to suppose that the dangers of de-
struction of the appendicular walls and of perforation into the
peritoneal cavity, are increased by the growth of bacteria along
the tubular glands. The latter evidently provide a ready
means of ingress as far as the submucosa, where an abscess
may form, as in the following case -—

CAsE 1 1.—Appendicitis with Ulceration of the Mucosa and
Bacterial Invasion along the Twbular Glands, Abscess tn Sub-
mucosa, and Destruetion of all the Coats except the Peritoneal.—
The patient was a young gentleman who had his first attack
of appendicitis whilst travelling in August, 1899. The
pain in the abdomen was intense and was followed by faint-
ness, collapse, and vomiting. Three more attacks ensued, each
worse than the one before, and the fourth occurred a week
before the appendix was removed. It lasted thirty-six hours,
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and was accompanied with vomiting and constipation, but not
with abdominal distension. The temperature rose to 100° F.,
but the pulse rate was not taken. The pain began about the
umbilicus, and then “settled” in the right iliac fossa. A
week after the subsidence of the last attack, the abdominal
wall was rather rigid over the right iliac fossa, and pressure
caused pain. Nothing was felt per rectum, and he had had
no urinary symptoms. I diagnosed an inflamed appendix
situated in the right iliac fossa. The patient gave the usual
history of digestive troubles and inability to eat fruit and
vegetables.

The appendix was excised by the usnal small incision.
[t lay in the right iliac fossa beneath the cecum and the end
of the ilenm. It was acutely inflamed and adherent to the
leum, caecun, and iliac peritoneum. It was about 10 cm. long,
and acutely bent upon itself, 3 em. from the cwecal end. The
part beyond the bend was tense and very hard, and the meso-
appendix extended as far as the acute bend. After the
operation, the patient had some pain for twenty-four hours,
and then made an uninterrupted recovery.

Sections were prepared from the proximal and distal ends,
and also from the middle where the appendicular walls looked
slichtly bulged. The proximal and distal sections are almost
alike, and can, therefore, be described together. The sections
are ovold (7 mm. X 6 mm.), with coats swollen by inflamma-
tion, especially the mucous and submucous. (The total thick-
ness varies between 2°5 mm. and 4 mm.] The proximal
lumen 18 ovold (1°5 mm. X 1 mm.): the distal, arborescent
(2 mm. X 1 mm.), and may, at some time, have been dis-
tended. The endothelial layer of the peritoneum is either
absent or proliferating. The peritoneal blood-vessels and
lymphatics are twice their usual size. Groups of inflam-
matory cells are collected around some of the blood-vessels,
and others are scattered about the subperitoneal tissue.

The muscular coats are of the usual thickness. Their
blood-vessels and lymphatics ave slightly dilated, and they con-
tain scattered groups of inflammatory cells. The submucosa is
thick, cecdematous, and infiltrated with exudation corpuseles :
1ts blood-vessels and lymphatics are numerous and dilated.
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The muscularis mucose consists of a few discontinuous
muscle cells. The mucosa is not quite the same in the prox-
imal and distal sections. In the proximal, five or six
lymphoid follicles can be counted in a section, but their out-
lines are indistinet owing to cell infiltration. In some, the
lymph sinus is absent ; in others, it is dilated and lengthened.
The stroma of the follicles is difficult to see, and where it can
be seen is cedematous and swollen ; the intertubular tissue is
in a similar condition. The capillaries of the mucosa are
dilated. At least half the tubular glands have disappeared
and about a third of the epithelial lining of the lumen. The
lumen contains a mixture of granules, nuclei, scraps of Iymphoid
tissue, pus cells, epithelial cells, red blood corpuscles in various
stages of disintegration, cocei, diplocoeei, streptococei, small ovoid
bacillt in pairs, short chains or clumps, short, thick oveid
baeilli, long, slender bacilli, and leptothrix. In many places,
this bacterial mass has grown down the gap left by the
shedding of the epithelium of the tubular glands, and where
the epithelial lining of the lumen has disappeared they are
penetrating the lymph canalicular system of the mucosa. They
penetrate deepest by way of the tubular glands. The cells
of the mucosa in the viecinity of the invading bacteria are
granular, irregular in outline, and less stained than the others.

In the distal sections, the appearances are the same in
character, but less in degree. The epithelium of the glands
and of the lumen is intact, and no bacterial invasion has
taken place. In places, the epithelial cells of the lumen are
cubical or almost flat, presumably as the rvesult of pressure and

stretching.

In sections through the middle bulged part of the appen-
dix, the structure of the peritoneal, muscular, submucous, and
mucous coats and the contents of the lumen ave alike in
character. The lumen is oblong (2 mm. X 1 mm.), and at one
end of the oblong the mucosa is entirely destroyed (Fig. 14,
p. 65). Through this gap in the mucosa, the lumen opens into
a cavity which has taken the place of more than halt of the
submucosa and about half of both muscular coats. The outer
wall of this space is the peritoneum, which is less than half
a millimetre thick. Its contents are almost the same as those
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of the lumen, except that it contains, in addition, some epi-
thelium belonging to the tubular glands. TIts bacteria are
invading the perifoneum, and some of the diplococci are in
the lymph canaliculi beneath the remains of the endotheliwm,
having preceded the more bulky bacilli. None have actually
reached the surface of the peritoneum (Fig. 15).

It seems reasonable to infer that the mucosa, submucosa,
and muscular coats owed their destruction to the bacteria
which penetrated along the tubular glands, although other
possibilities are to be borne in mind. It is to be remembered,
however, that the invasion can actually be seen taking place
by way of the glands. In addition, it is clear that, owing to
the acute bend in the appendix, the contents of the lwmen
were under considerable pressure, and might, therefore, have
been forced into the spaces left by the shedding of the glandular
epithelium.  Clearly this patient was in great peril. The
delicate layer of septic peritoneum might have given way at
any moment. But septic peritonitis might have arisen without
a mechanical solution of continuity. The specimen clearly
shows how bacteria make their way through the serous mem-
brane.

It is not always easy, during the course of operations, to
say whether the appendix is actually perforated, because an
accidental tear in the wall of an inflamed appendix may look
like a perforation. But the point is nof of much importance,
because it is now well known that, in acute infective appendi-
citis, the bacteria reach the peritoneum from the interior of
the appendix without the smallest solution of continuity. The
foregoing cases show how the passage of bacteria begins; the
following, how it proceeds.

CasE 12.—Appendicitis with Ulceration of Mucosa— FRela-
tion of Ulcer to Hiatus Muscularis— Peri-appendicular Abscess.
—Within the short space of fifteen months, Miss ——, aged
forty-five years, had four attacks of appendicitis. 1 saw her
towards the end of the last, which had been brought on by
exposure to cold night air. It was accompanied with vomit-
ing, constipation, abdominal distension, a temperature of 102°
F., acceleration of the pulse, and great pain and tenderness
over the right iliac fossa, where an ill-defined tumour was felt.




Fii. 14.—Abscess cavity, bounded by infected peritonenm (see Fig. 15).  The remains
of mucous membrane and of the lumen arve below ; the abscess cavity above, = 6,

FiG. 15.—Portion of peritoneum bounding the absecess cavity and separating it from
the abdomen. x1000. The remains of the peritoneum are less than half a
millimetre thick.
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Her health had not been good in the interval between the
last two attacks.

The operation was performed through the usual oblique
incision, a week after the subsidence of the attack. Under the
anwesthetic, a small tumour was felt in the iliac fossa. The
appendix lay beneath the cecum, and was adherent to the
iliac peritonenm. A little pus was seen as the appendix was
being separated from the iliac fossa, and, therefore, catgut
ligatures and sutures were applied. The appendix was swollen
and inflamed, but not perforated. The inflamed peritoneum
bled rather freely. The patient made a good recovery, and
the wound healed by first intention.

The proximal sections are 6 mm. in diameter, and have
an irregular lumen 2 mm. long and 1 mm. wide half full of
some semi-transparent substance. The coats of the appendix
are from 2 to 3 mm. thick.

The distal sections are 4 mm. in diameter, and have no
lnmen.

The following is the report of the histological examination
of the proximal sections. The endothelial layer of the peri-
toneum is proliferating, and covered with irregular, nucleated
cells, mixed here and there with small oval bacilli singly, in
pairs, and small groups—doubtless bacillus coli communis,
The subperitoneal tissue is cedematous, and dotted with
nuclei and small collections of inflammatory cells. Its blood-
vessels and lymphatics are numerous and dilated.

The outer muscular coat is thin and irregular, and pene-
trated by dilated blood-vessels; the eircular is little altered,
but contains a few groups of inflammatory cells. The muscular
coats are broken by a “hiatus” 1 mm. wide. At this point
the inflamed, subperitoneal, and submucous tissues are con-
tinuous ; and the mucosa is destroyed by uleeration, which has
reached as far as the submucosa (Fig. 16).

The submucosa consists of fibrous tissue with some dilated
blood-vessels and lymphatics; but as these are not numerous,
most of the submucosa looks solid and homogeneous. Many
strands of fibrous tissue have spread into the mucosa and
replaced its lymphoid tissue.

The mucosa has no muscularis mucosie. Two or three
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lymphoid follicles are seen in each section. Sowme are involved
in the ulceration and are inflamed, but, nevertheless, the
follicular lymph parts are of the usual size (Fig. 16).

The epithelial lining of the lumen is completely detached,
and has accumulated within it. The mucosa 1s ulcerated
throughout, and in places, as, for example, at the hiatus
muscularis, the uleeration has reached as deep as the sub-
mucosa. The base of the ulcer is infiltrated with pus cells,

Fig. 16.—Appendicitis with ulceration of the mucosa opposite the hiatus munsenlaris.
The continuity of the inflamed submucous and subperitoneal tissue is shown.
#2585, The lumen is above ; the hiatus below,

and some small ovoid bacilli.  The epithelium of the tubular
clands is also being shed into the lumen, so that only the
remains of about eight can be counted in a section. In some,
the ring of epithelium at the mouth is separated: in others,
the whole lining. The pit left in the mucosa then closes or
is widened out by ulceration.

The epithelial cells are granular and opaque, and some are
discharging mucus. Amidst the irregular mass of epithelium
and muecus, which half fills the lumen, are some scattered
ovoid baecilli.
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A part of the meso-appendix is included in the sections.
[ts arteries, veins, and lymphatics are dilated, and the veins
are full of blood. Its surface is covered with a layer of cells,
which I judge to be pus cells. The thickness of this layer
varies. Amidst the cells are short bacilli singly, in pairs,
chains, and groups.  In some places, the bacteria have invaded
the peritoneum for 3 or 4 u, and in others, in company with
the pus cells, partially filled the lymphatics.

I cannot claim that this specimen demonstrates, with
absolute certainty, the passage of bacteria from the lumen
through the hiatus to the abscess; but clearly it affords proofs
which almost amount to certainty, that that was the course
which they pursued.

The distal sections are a third smaller than the proximal,
and have no lumen. The peritoneal, subperitoneal, and
muscular coats ave alike, except that the inflammatory cells
and bacteria are less abundant. The area within the com-
pass of the cireular muscular coat is filled with fibrous tissue,
blood-vessels, lymphatics, and inflammatory cells. The latter
are elongated, and arranged in strings which radiate from
the centre of the appendix.

I have already observed that most specimens illustrate
more than one phase in the evolution of appendicitis. This
is 80 in the present instance, because it also shows the steps
by which the lumen of the appendix is obliferated.  First, the
epithelinmm of the lumen and of the tubular glands is destroyed;
second, the mucosa uleerates; third, the submucosa inflames,
the Imfammatory material organises and cicatrises, and closes
in the remains of the mucosa. The subperitoneal coat often
undergoes the same inflammatory changes, and constrictions
are produced. The lumen can be narrowed without complete
removal of the mucosa by the organisation and cicatrisation of
inflammatory products in the peritoneal, muscular, and sub-
mucous coats (Case 30, p. 116); and thus stricture of the
appendix is formed in the same way as stricture of the nrethra.

The following is another instance of the passage of sepsis
through the appendicular walls, without breach of continuity.

Case 13.—Appendicitis with Bacteria in its Coats—

dAcute Septic Peritonitis and Tatra-peritoneal Abscess—In the
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course of an operation upon a boy, wt. twelve, I met with an
acute suppurative peritonitis around an acutely inflamed, but not
perforated appendix. The latter was adherent to the cwecumn.

Before the operation, the temperature was 99° F. and the
pulse 120. The abdomen was distended and rigid, and tender
all over ; it was especially rigid and tender at the right iliac
fossa. The result of the rectal examination was negative.
The appendix was excised and the abdomen drained. The
patient made a good recovery.

The appendix possesses a peritoneal coat covered with a
thick layer of fibrinous exudation ; muscular coats which are
cedematous and infiltrated with inflammatory cells: and a
submucosa in the same condition. The mucosa has dis-
appeared. All the blood-vessels and lymphatics are dilated,
and many of the former full of blood.

What I take to be the lumen of the appendix is empty.
The fibrinous exudation contains small oval bacilli singly, in
pairs, and small elumps.  Similar bacilli are scattered abont
the submucous coats, and probably about the muscular coats
Lo,

The bacterial invasion of the appendicular walls may end
in perforating uleer. It may also end in partial or complete
necrosis. The following is an instance of perforating ulcer.

CasE 14— Adppendicitis with Ulceration of the Mucosa
—Perforation and Acute Suppurative Peritonitis—Subsequent
Ventral Hernia.—B. C., a Polish Jewess, aged sixteen years, was
admitted into St. Bartholomew’s Hospital under my colleague,
Dr. Norman Moore, who requested me to see her with a view
to operation. Owing to her apathy and ignorance of English,
a history was difficult to obtain. It seemed that two days
previously (March 2, 1899) she had been seized, about 4 par,
whilst tailoring, with a violent pain in the abdomen, followed
by vomiting, and an action of the bowels. I saw her less
than forty-eigcht hours after this attack. She was very pallid
and listless, with a temperature 99° F. and pulse 104. No
further vomiting had oceurred, but the howels had not acted
again, and the passage of flatus was doubtful.

The house physician, Mr. Palgrave, said the pulse was
becoming more rapid. The abdomen was distended, but moved
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with respiration, and was not tender to the touch except in
the right iliac fossa, where its walls were rigid, and where
an almost painless tumour was felt. The right side of the
pelvis was painful when examined per recfum, but, under
the anwsthetic, no tumour could be felt at that tender spot.
The tumour in the right iliac fossa was more distinet, owing
to relaxation of the muscles, but 1t did not fluctnate.

Guided by her general condition, and by the acceleration
of the pulse, I operated on March 4, about forty-eight hours
after the onset. I expected to find an acutely inflamed
appendix on the peint of perforation. The abdomen was
opened by the usual oblique inecision.  First some blood-
stained serum escaped, and afterwards about two ounces of
feetid pus gushed from beneath the cecum. The abscess was
around an acutely inflamed appendix, which was perforated
about its middle. It was excised in the usual way, and the
iliac fossa and pelvis drained.

The next day, March 5, the abdomen was distended, and
vomiting became rather frequent. After two doses of calomel
(gr. v. and ii1.), and an enema, the bowels acted, and the ecrisis
passed away. The wound healed by granulation.

The patient was provided with a belt, and sent to our
convalescent home for another month. 1 did not see her
again until the end of October, 1899, six months after the
operation.  She had worked as a tailoress, but had not
troubled to wear the belt which had been provided. The scar
was the seat of a large ventral hernia with thin walls. By
her desire 1 operated upon it, uniting with successive layers
of silk sutures— 1st, the peritoneum ; 2nd, the muscular
fibres of the internal oblique and transversalis; 3rd, the
aponeurosis of the external oblique ; and 4th, the skin. The
wound healed by first intention, and, after three weeks in bed,
she was sent again to the convalescent home, and advised to
wear the belt. The union of the abdominal wall seemed very
strong and solid. This is the operation which I always
endeavour to perform in cases of ventral hernia. It was very
difficult and troublesome in this case owing to the matting of
the different layers: and took an hour and forty minutes from
beginning to end.

—
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In sections through the perforated part of the appendix,
the naked eye distinguishes two layers: the outer, lightly
stained, consists of the peritoneal and muscular coats; the
inner, deeply stained, is. the mucous coat. Under the
microscope, however, the various layers are almost indis-
tinguishable, because they are so infiltrated with inflam-
matory cells. A few fibres of the muscular coat ean with
difficulty be seen.

At one point, a small abscess has taken the place of the

FiG. 17.—The bacterial contents of the lumen. They also fill the perforation and
cover its ulcerated surface (see Fig. 18). x 1000.

muscular coat. The epithelium and tubular glands of the
mucosa have perished, as have also its lymphoid follicles.
The remains of the mucosa and the submucosa are infiltrated
with blood and inflammatory corpuscles. It is evident that
the effused blood did not escape during the operation, because
its red corpuscles are disintegrating. The lumen is dilated
and filled with pus cells, fibrin, small oval baeilli, cocei,
diplocoeel, chains of three or four cocel, and clumps of cocei.
It 1s difficult to tell whether certain of the bacterial elements
are slender bacilli or short chains of cocei (Fig. 17)
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Some parts of the lumen look as though they contained a pure
culture of staphylococei.

Similar bacteria arve scattered throughout the coats of the
appendix. The coceus forms preponderate, and are most
abundant near the lumen and in the subperitoneal tissue.
There is no evidence of the presence of tubercle.

The perforation is an irregular aperture surrounded by
inflamed, uleerated edges, everted by the protrusion of the

F16. 18.—The perforation. The right-hand side shows the appendicular wall, which
is full of bacteria and has a mass of bacteria adherent to it. To the left is a
mass of bacteria plugging the perforation ; the remains of the peritoneum are
above. x5,

swollen remains of the mucous membrane. At the perfora-
tion, the mucous coat is joined to the subperitoneal by inflam-
matory exudation full of bacteria. The perforation itself is
almost filled with masses of bacteria (Fig. 18). The sections
show that the circular muscular coat was the last to give way.

So little 18 known about the history of this case, that it
would be unsafe to assume that all the destruction took place
in forty-eight hours. The mucosa may have been the seat of
long-standing uleeration.  The purulent inflammation and
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bacterial invasion are, without doubt, of recent occurrence.
The existence of an abscess in one part of the wall of the
appendix affords an explanation of the mode of perforation.

Tt is also to be noticed, that we have here an instance of
appendicitis in which acute symptoms and rapid pus-forma-
tion are associated with the presence of micrococei in vast
numbers.



CHAPTER VII

APPENDICITIS WITH FACAL CONCRETIONS—THE FORMATION
AND EFFECTS OF CONCRETIONS

SURGEONS and physicians have always attached great import-
ance to fiecal concretions. This is natural because they are
met with in such a large proportion of cases of perforation,
and of cases operated upon during the period of quiescence.
I myself have met with faecal concretions 17 times in 109
consecutive operations for appendieitis, but, in at least seven
others, the lumen was full of bacterial contents such as lead to
the growth of concretions. I have never seen the proposition
categorically stated, but doubtless surgeons assume that the
presence of a concretion justifies the removal of the appendix,
mainly on account of its mechanical dangers,

From what I have read and seen, I have come to the
conclusion that the part played by bacteria in the formation
of feecal coneretions and in the effects which fiecal concretions
produce, has not yet had the attention that it deserves.

According to the best authors, a fiecal coneretion is formed
out of soft fieces. “ The hardness of the fwecal mass and its
pressure against the wall of the appendix depend on the
peristaltic contraction of the tube.” '

Talamon * also attributes fiecal coneretions to the mechani-
cal action of the intestinal walls upon the fweces. He con-
siders that they “rolled and moulded ” out of ficces by the
ceecum, and that they afterwards entered the appendix. He

1 Hawkins, p. 34.

* Appendicitis and Perityphlitis, trans. by Berry ;: Edinburgh and London,
1893, p. 43, ete.
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cannot conceive that a tube like the appendix could, by its
movements, give them their peculiar shape.

I now propose to adduce the evidence which leads me to
conclude that ficeal coneretions are the vesult of bacterial
arowth.! Also that they are a mass of bacteria, and that they
owe the worst of their evil properties to this fact. I have
further come to the conclusion that, in every case, the bacterial
growth within the appendix precedes the growth of the con-
cretion or concretions ; and that this preliminary stage is associ-
ated with ulceration and bacterial invasion of the mucosa.

Something of the bacteriology of fwcal concretions is
shown by a specimen which was obtained under the following
circumstances :—

CASE 15.— Appendicitis with Fecal Coneretion and Peyfora-
tion—The Composition of Feeal Concretions or Enteroliths and
their Pathological Effects—The patient was a married lady,
forty-five years of age, rather corpulent, and the mother of a
grown-up family. For some months she had had feelings of
obscure pain and discomfort in the right iliac fossa. One day.
after slight fatigue, the pain became worse and spread to the
region of the umbilicus, and to the left side of the abdomen.
A violent rigor ensued, and the temperature ran up to
105° F. The rigor was accompanied with vomiting and
abdominal distension.  Afterwards the pain in the right
iliac fossa became intensified. About the fifth day of the
attack, the bowels acted four or five times after castor oil,
and the temperature fell from 102° F. to 985" F., but rose
again to 102° F.  When I saw her, on about the tenth day of
her illness, she had had no further action of the bowels. The
abdomen was distended, but was not tense. Milk had been
talen without causing vomiting. The upper part of the
abdomen moved during respiration, the lower part was still
and rigid. DPressure caused great pain beneath the lower
third of the right linea semilunaris. Pressure over the
bladder also caused pain, and latterly the act of urination had
been more frequent, and attended with pain. The result of

! Oceasionally the bacterial growth takes place around a foreign body. In
one of my cases a piece of glass was found in the centre of a small coneretion,
The patient said it had come from a broken jam pot.
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the rectal and vaginal examination was negative. Her pulse
was 80 at ordinary times, but, when I saw her, it had risen to
not less than 120. The face was flushed and the cheeks
rather blue from venous engorgement. A grain of morphia
had been given every four hours to abate the pain, and, doubt-
less, this had masked the symptoms. Her expression was
anxious and she felt exceedingly ill.

The rapidity of the pulse and the venous congestion of
the face were unfavourable signs. The rapid pulse betokened
a good deal of septic absorption, whilst the congestion showed
that the heart was not quite strong enough to propel the blood.

I inferred from the clinical history and examination of the
abdomen, that a very acute septic peritonitis had been set up by
either perforation or gangrene of the vermiform appendix.
The severe rigor, followed by a continuously high temperature,
and the excessive pain, indicated an inflammation of a very
severe type, and the presence of pyogenic cocei.  The mobility
and comparatively painless state of the upper two-thirds of the
abdomen, led me to infer that the mischief was still localised.
The fact that the attack had lasted ten days pointed in the
same direction. The position of the pain beneath the right
linea semilunaris and over the bladder, and the pain during
micturition, showed that the peritonewm towards the inner part
of the iliac fossa, and also the pelvic peritoneum were inflamed.

The abdomen was opened by a long incision in the right
linea semilunaris.  Inflamed and matfed intestines were
encountered. The ciecum and iliac fossa were first examined.
The appendix was acutely inflamed and perforated. It was
situated in the upper right-hand side of Douglas’s pouch.
It had been lifted up by a mass of subperitoneal uterine
fibroids. To enable these to be diagnosed, about half of the
richt rectus abdominis muscle had to be cut through. As
the finger overcame the adhesions to reach the appendix, a
quantity of horribly foetid pus gushed up from the pelvis.
As the appendix was seized, a coneretion, the shape and size of
a date-stone, slipped out of a perforation. The appendix was
about three inches long and perforated midway at the side
farthest from the mesentery. The pus had been localised by
feeble adhesions, but all the peritoneum that came into view
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was deeply congested. The wound in the linea semilunaris
was packed with gauze, and a large rubber drainage tube
inserted through an incision in the linea alba two inches and
a half above the pubes.

Dr. H. F. Rutherford administered the anmsthetic during
this formidable operation, and Dr. Bunn assisted me. T felt
much obliged to both of those ventlemen for their skilful
help.

The operation was followed by great shock. This was met

Fra. 19, —Film ]Jr'tr]r.ll':ltiﬂll of fecal coneretion. = 1000, MNote the cloze
correspondence with the contents of the appendix (Fig., 21).

with brandy, strychnine, and subeutaneous injections of ether.
When I saw her, twenty-four hours after the operation, the
pulse was 120, but feeble and tending to fail. The face was
less blue and the expression better. The pain had ceased. A
liquid motion and much flatus had followed a dose of calomel.
The pulse afterwards rose to 132, and the temperature to 102° F.
A quantity of foul discharge was washed from the tube. There
was increasing frequency and feebleness of the pulse, and she
died about thirty-six hours atter the operation.

A portion of the coneretion was made into a cover-glass
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preparation and stained. A section would, perhaps, have heen
more instructive, but as yet we have failed to obtain one.

The microphotograph (Fig. 19) shows that a smear from a
fiecal concretion is composed almost entively of a mass of bacteria.
These comprise bacilli of the most varied types. Amongst them
are long and slender, short and thick, small and ovoid, big and
spore-bearing varieties, and so forth. The bacilli are single,
in pairs, or short leptothrix. In addition many cocei, diplo-
cocel, and short chains of cocel are present.  The preparation

Fia, 20.—The wall of an acutely inflamed perforated appendix which contained a
concretion. = 1000,

also shows that the concretion contains yeasts and probably
monlds. The usual vegetable fibres and erystalloid bodies are
present in small quantities, but are not seen in the miero-
photograph.  In truth, the concretion is simply an inspissated
mass of bacteria.

The appendicular wall in the neighbourhood of the per-
foration is so altered by acute septic inflammation, that hardly
any trace of muscular coats, and none of glands or epithelium,
can be discovered. Amidst the purulent infiltration are vast
numbers of bacteria (see Fig. 20).
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In some parts, hardly any but micrococci can be seen.
These are single, in pairs, in short chains of three or four, or
in little groups. In other parts, the cocei are mixed with
bacilli, amongst which are small ovoid bacilli, often in pairs,
rather slender bacilli, about the size and shape of tubercle
baeilli, and short thick bacill. The bacteria arve growing
everywhere, but perhaps most are to be seen towards the
lumen and upon the peritoneal surface. In short, the con-
cretion contained a preponderance of bacilli; the inflamed
appendix and peritoneum a preponderance of micrococed,
probably streptococeus pyogenes. A search was made for
tubercle bacilli, but with negative results,

The kind of infection which may be associated with the
presence of a concretion, is also illustrated in the following case.

CAsE 16.—Appendicitis with Concretion— Perforation and
Gangrene—Streptococeic  Peritonitis.— A schoolboy, aged ten,
was quite well on April 4, 1899. Until then, he had had no
symptoms whatever which pointed to appendicular disease.
In the early morning of April 5, he awoke feeling very ill,
vomited four times, and afterwards complained of pain in the
right iliac region. Lafter, castor-oil was given, and the bowels
were moved five times. The vomiting continued. In the even-
ing, he walked to the hospital. At 11 .. the same day (April
5), his temperature was 101° F. and pulse 145. Vomiting
had become persistent. The abdomen moved freely, except over
the right iliac fossa, where it was almost still, and rather
tender. No tumour could be felt, although the abdominal
walls were nof rigid, nor could any tumour be felt per rectum.
Digital pressure caused pain in the recto-vesical pouch. I
performed laparotomy, through the usual oblique incision, less
than twenty-four hours after the onset of the symptoms. The
vermiform appendix lay in front of the cwcum, wrapped in a
cap of inflamed omentum. A quantity of thin, odourless pus
was found beneath and around the ceecum. It was not con-
fined by adhesions, but free in the peritoneal cavity. The fact
of the pus being so thin, odourless, and without adhesions, led
me fo diagnose streptococeic peritonitis. The appendix, which
contained two small fiecal coneretions, was perforated in two
places, and gangrenous throughout. Mr. B. Rowe, the house-
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surgeon, had diagnosed gangrenous appendicitis.  The appendix
and the inflamed omentum were excised in the usual way. A
second inecision was made 2 inches above the symphysis pubis,
and a large rubber tube placed in the recto-vesical pouch.
The right iliac fossa and the pelvie peritoneum were then
irrigated with many pints of biniodide of mercury lotion, 1 in
4000, and, by this means, some more pus was washed out of the
pelvis. A gauze drain was placed beneath the cwecum, and
brought out at the inner angle of the oblique incision.

The day after the operation, April 6, the patient con-
tinued exceedingly ill, and his abdomen began to be distended.
On April 7, calomel was administered in two doses of three
grains each. Several very offensive liquid motions resulted, and
he began to amend, and ultimately made a complete recovery.

The various coats of this appendix can be seen with the
naked eye. It is oval in section, and measures a centimetre
in its longest diameter. The lumen has the usual trefoil
shape, is filled with granular material, and surrounded with
lymphoid tissue.

Throughout all the coats the evidences of an intense
inflammation are to be found. The peritoneal surface is
covered with granular pus cells and vast quantities of cocel,
diplococei, and chains of from seven to twelve cocei.

The subperitoneal coat is full of dilated blood-vessels and
small blood extravasations. It contains many cocei and diplo-
cocel.  The muscular coats are of average thickness, but full
of inflammatory corpuscles and dilated blood-vessels. The
muscular coats contain hardly any bacteria.

The submucous coat likewise contains inflammmatory cells,
dilated blood-vessels, blood extravasations, and many cocei and
diplococei.  Its lymphatic and intercellular spaces are greatly
dilated. The submucosa contains bands of muscular fibres, but
no proper muscularis mucosie can be found.

The mucosa has no columnar epithelium or tubular glands.
Many of the engorged blood-vessels of the mucosa have
ruptured, and a good deal of blood has been extravasated into
its meshes. It likewise contains vast quantities of cocei,
diplococei, short chains of cocel, slender bacilli, about the size
and shape of tuberele bacilli, and some small ovoid bacilli in
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pairs. The bacteria are most abundant towards the lumen,
which is filled with an almost pure culture of streptococe.
The chains are very short, the longest possessing only four or
five elements. In addition, the lumen contains some baeilli,
many pus cells, and some red blood corpuscles.

The omental cap, which enwrapped the appendix, is in-
tensely inflamed. 1Its tissues are crowded with inflarnmatory
cells, which have found their way between the individual fat
cells,  Its blood-vessels are dilated and engorged with blood
which has here and there escaped. Some of the small
venules are filled with recent blood-clots and fibrin. One of
these clots contains streptococcei.

The surface of the omentum is covered with pus cells
mingled with cocel, diplococei, and streptococei.  In places,
these have penetrated as far as the omental vessels.

[ have described this specimen in some detail, because the
clinical history is so clear. In the absence of previous attacks,
it 18 not easy to account for the entire destruction of the
lining epithelium and of the tubular glands. The concretions
were small, but, nevertheless, they may have existed for some
months. Their presence indicates that the lumen must have
been full of bacterial contents for many weeks or months, and
it is not improbable that uleeration had also been going on.
[t is interesting to note that the histological examination
confirmed the diagnosis of streptococeic peritonitis.  Owing to
the short duration of the peritonitis, the streptococei had
not had time to penetrate far into the peritoneum. The
successful issue is rather unusual, as generally in such cases,
owing to delay, the peritoneum becomes so deeply penetrated
with streptococci that surgical measures are unavailing. The
patient probably owes his life to the sagacity and promyptitude
of Mr. B. Rowe, the house-surgeon.

The next case illustrates the common ecombination of
ulceration, concretion, perforation, and gangrene. These, how-
ever, were associated with the presence of a bacterium of an
unusual morphological appearance. The case is also of clinical
interest. The symptoms proved misleading when the position
of the diseased appendix was inferred from them.

CAsE ].T.-—;'f‘.'rifil.-’.ri'rffrr;r.'f:':-i with Uleeration, Concretion, Pei-

(i
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foration, and Gangrene— The Infective Properties of Conere-
tions.—The dates of the onset of the appendicitis, and of the
perforation were noted by Dr. Hayward, an accurate observer.
Mr. T., wet. eighteen, began to have pain and discomfort on
Wednesday, October 18.  On the 19th he had diarrhecea.  On
the 20th he called on Dr. Hayward. On the 21st he had a
violent pain in the right iliac fossa, and vomited. This was
followed by a slight rigor, and the temperature rose to 103" F.
I do not doubt that this crisis marked the occurrence of the
perforation.

Sunday, 22nd, the temperature was 101° F., and the pulse
120 ; the abdomen was distended, the bowels confined, with
vomiting and violent paroxysms of pain. The lower and right
half of the abdomen were acutely tender and rigid, especially
towards the lower third of the right linea semilunaris.

I diagnosed an acutely inflamed and perforated appendix
with localised septic peritonitis. Also, as he had great
difficulty in passing urine, and acute pain at the end of the
act, I inferred that the appendix hung into the pelvis. This
inference proved to be erroneous, and beyond what the clinical
signs permitted. KEvidently, the latter were characteristic of
pelvie peritonitis, but that did not necessarily indicate that the
appendix was in the pelvis. The spread of peritonitis from
a septic focus is oftentimes rapid and extensive.

On October 23, I operated, although a spurious im-
provement had followed the administration of morphia. The
nsual obligue incision was made, and I expected to find the
appendix hanging into the pelvis. The iliac fossa contained
some serous effusion. The appendix lay external to the ciecum
and colon, in the midst of a foetid abscess. The incision had
to be prolonged upwards and outwards to enable me to remove
‘the appendix, which was about 10 em. long, and attached
to the outer side of the ciecum by a short meso-appendix. It
was acutely inflamed, and perforated opposite the end of the
mesentery. The part beyond the perforation was gangrenous
(Fig. 21). A small concretion was felt shipping about within
the lumen of the appendix. A drainage tube was placed in
the abscess and brought out at the external angle of the
wound. The patient made a rapid and complete recovery.
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The sections are oval, 9 mm. in the long axis, and 6 .
in the short. The coats are from 2 mm. to 4 mm. thick, the
inerease being caused by the swelling of the mucous membrane
and of the peritoneum. The Iumen is a slit 3 mm. long and
1 mm. wide at its broadest part.

The sections through the proximal part of the appendix
show the effects of acute septic inflammation, but not in the
same degree as those through the perforation. But, every-
where, the vascular engorgement is very great, and all the
tissues are soaked with albuminous fluid, which has been
coagulated in the process of hardening. The peritoneum has

FiG. 21.—P, perforation ; &, gangrene, dotted.

lost its endothelial layer and the subperitoneal tissue is swollen
and dotted with inflammatory cells. TIts blood-vessels are
numerous, dilated, and distended with blood. In places, the
peritoneum and outer muscular coat have disappeared, ex-
posing the circular muscular coat. The latter is thinned out
and penetrated with inHammatory cells and blood-vessels. The
submucosa is swollen, and covered with inflammatory cells.  Its
lymphatics are widely dilated, and its blood-vessels numerous
and full of blood, some of which has extravasated.

At the site of the perforation, the structure of the mucosa
1s completely obscured by inflammatory exudation, and neither
lymphoid follicles, tubular glands, nor epithelinm can be seen ;
towards the cwecum, however, it has not undergone any great

=)
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alteration. At the cwecal end, some of the tubular glands
have been destroyed by ulceration, but those which remain are
merely dilated, and contain an excessive number of mucous
cells.  The lymphoid tissue is infiltrated with coagulated
albumen, but some of the follicles can be discerned. They
possess no lymph sinus, and, where the epithelium of the
lumen is shed, some of them are laid bare. The ciecal end
of the lumen is almost empty, and merely contains a few pus
cells, some mucus, and detached epithelium. At the perfora-
tion, the lumen and all the wall of the appendix contain
swarms of bacilli and cocei. The cocci are of the ordinary
type, and frequently in pairs. The bacilli differ morphologic-
ally from others that 1 have seen in the vermiform appendix.
First, they are exceedingly thin, not more, perhaps, than a
quarter of a micro-millimetre across. Secondly, their length
varies from three to ten times their breadth, and the longer
ones are slichtly curved. Thirdly, the protoplasm of the
long ones stains irregularly. The short bacilli are usually in
pairs or swarms, the long form short leptothrix.

This appendix was examined for tubercle and tubercle
bacilli, but none were found. ;

I have described this specimen in detail, because the
course of events is by no means clear. In the first place,
the perforation and gangrene ought not, T think, to be
attributed to the mere mechanical pressure effects of the con-
cretion. The concretion was small and slipped about quite

freely within the lumen. In this respect, it resembled
concretions met with in cases of uleeration of the mucosa
with symptoms of appendicular colic. The swarms of

peculiar bacilli at the perforation and throughout the walls
of the appendix in its vicinity, were probably the cause of the
perforation and of the gangrene.

[ would read the history of the case in the following
way. The appendix had been inflamed and its mucosa ulcer-
ated for some time: it had also had bacterial contents which,
besides producing a coneretion or bacterial mass, had penetrated
the mucosa. One day, from some unknown cause, the in-
fective appendicitis became acute, pus and bacteria collected
in the lumen, and at last escaped by perforation, whilst
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the distal end of the appendix, having a precarions blood
supply, became gangrenous.

The next case shows the reasonableness of this train of
thought.

Case 18.—Appendicitis— Facal Coneretion— Ulceration
of Mucosa and Bacterial Invasion—One Attack of Appendicitis
Sollowed by Clronic Appendicitis—A young man, aged twenty-
five years, was sent to me to have some varix of the internal
saphenous vein treated by operation. He seemed out of health
and ansgmic, and inquiry elicited that he had not been well since
an attack of “ peritonitis ” a year before. He thought he had
not been well bhefore the attack, and his abdomen had felt un-
comfortable. During his acute illness he had had pain in
the abdomen, vomiting, constipation, and distension. The
temperature was raised, but how much he did not know.
After being in bed four days he recovered, but had since had
constant discomfort in the abdomen, with inability to eat fruit
and vegetables. When asked to locate the pain his hand was
placed over the right iliac fossa. Deep pressure, midway between
the anterior superior spine of the ilium and the wmbilicus, was
attended with pain,but no tumour could be discovered. Nothing
could be felt per vectum, and the bladder acted nattnr;ﬂly.

The appendix was execised about a year after the attack.
It was about 10 centimetres long, about three-quarters of a
centimetre in diameter, and inadherent. It had a meso-
appendix for two-thirds of its length. It felt hard, and its
blood-vessels were distended with blood. A small coneretion,
about 2 mm. in diameter, could be felt shipping about in its
interior. The cmecum was slightly inflamed and “ shagey.”
The patient made a good recovery, and veported himself three
months afterwards as well and able to eat his usual food.

The sections through the distal end of the appendix arve
circular, and 5 mm. in diameter. The total thickness of the
walls 15 1°0 to 1:5 mm. Of this thickness, the mucosa 1s at
least 1 mm., the remaining -5 mm. being peritonenn, muscular,
and submucous coats, which are therefore exceedingly thin.
The mucosa contains numbers of lymphoid follicles, and as
many as eleven can be counted in a section. The lumen is
irregularly ovoid, and contains some faecal material.
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The minute histology is as follows, beginning with the
distal end :—The peritoneal coat is normal, except that its
vessels are dilated and full of blood. The muscular coats
are exceedingly thin, and the external absent in places. The
submucosa 1s fibrous, and here and there infiltrated with cells.
I'ts blood-vessels are numerous with thick walls. Its lymphatics
and intercellular lymph spaces are dilated. The lymphoid
follicles of the mucosa nearly all have dilated lymph canaliculi,
and their retieulum is hidden by swollen lymphoid corpuscles.
About half of them have widely dilated lymph sinuses; the
others have no visible lymph sinus. The tubular glands arve
not dilated and are lined with epithelium, except at their
mouths, where it has been shed, together with nearly all the
epithelial lining of the lumen, but the basement membrane is
still intact. The lumen contains granules, epithelium, old
blood cells, pus cells, nuelei, erystalloid bodies, pigment, mucus,
and vast quantities of bacteria, mostly bacilli. The baecilli
are small, ovoid, single, in pairs, in short strings, long and
slender, slightly curved, and short and thick. Coceci, diplo-
cocel, and short chains are also seen. This bacterial mass
does not quite fill the lumen, and none of the bacteria ae
invading this part of the mucosa.

The proximal sections illustrate the effects of (a) ulceration
of mucosa, (b) accumulation of fiecal débris in lumen, (¢)
bacterial invasion.

The peritoneal, muscular, and submucous coats are the
same as in the distal sections, but rather thinner. The sec-
tions are 8 mm. in diameter, the walls 75 to 15 mm. thick,
and the lnmen 6 mm. across and full of fiecal déliris, the same
as that i the distal end. The mucosa is, in parts, entirely
destroyed by uleceration, so that the contents of the lumen are
in contact with the submucosa. Elsewhere, the mucosa con-
sists of a little lymphoid tissue and short, dilated, tubular
clands similar to those in Fig. 51. The epithelium of the
lumen is entirely gone, and also that at the mouths of many
of the tubular glands. The lymphoid follicles have almost
disappeared, but the compressed remains of two or three are
indistinetly seen. The lymphaties of the mucosa are widely
dilated, and econtain small quantities of bacteria such as fill
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the iumen. The latter are also invading the mucosa along
the empty sockets of the tubular glands (as in Fig. 13), and
also by the lymph canaliculi. The blood-vessels and lymph-
atics of the meso-appendix are numerous and dilated, and it
contains groups of inflammatory cells.’

It is clear that the fwecal concretion was far too small to
exercise any mechanical pressure upon the mucous lining
of the appendix. On the other hand, the bacterial growth
had distended the Ilumen and forced its way along the
lymph canaliculi and lymphatics. It is obvious that it had
produced the concretion, and doubtless it had caused the
uleeration of the mucosa.

As I have remarked, with the exception of vascular en-
gorgement, the exterior of this appendix gave no indication
whatever of the dangerous condition of its mucous lining.

The clinical history is interesting. Omne short, sharp
attack, and then a year of chronic appendicitis.

I now propose to adduce some more evidence to prove
that, when a fwecal coneretion is associated with uleeration of
the appendix, the concretion is not necessarily the cause of
the ulceration. Incidentally, the case illustrates the clinical
symptoms associated with the growth of ficcal coneretions.

CAsE 19.—Appendicitis with Ulceration of the Mucosa and
the Formation of o Feeal Coneretion—Clinteal Symptoms— Ap-
pendicular Colic—A young woman, aged twenty-three years,
employed in the post-office, had had what I then considered to
be “appendicular colie,” all her symptoms accorded so well
with Talamon’s description. The complaint had lasted off
and on for upwards of three years. In the beginning, the
attacks of pain came on about every three months, then every
month, and at last they prevented her following her occupation.
Each attack lasted two or three days, and was usually hrought
on by exposure to cold, or by some indiscretion in diet. The
pains were mostly in the right iliac region, and spreading
over the abdomen. TPain was the great feature of her com-
plaint, and was said not to have heen accompanied by any rise
of the body temperature or of the pulse rate. No vomiting

' I have recently found identical histological changes in a case of appendi-
citi= associated with thrombosis of the superior mesenteric vein.
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oceurred, the abdomen did not become distended, and the bowels
were not particularly constipated. With the exception of the
colie, her health seemed to be excellent.

I removed the appendix in the usual way. It lay beneath
the end of the ilenm, attached to the mesentery by a meso-
appendix. To the naked eye, it presented no sign whatever of
disease, but the whole of it felt very hard, and it contained a
small coneretion which slipped about in its interior. Besides
the concretion, the appendix was filled with some soft faecal
material.

The sections of the appendix are half a centimetre
across, and some contain six lymphoid follicles. The lumen
is irregular, owing to the projection into it of the swollen
follicles, and is 2 mm. across. The peritoneal and muscular
coats are only half a millimetre thick. The microscope shows
that their structure is normal. The submucosa contains some
inflammatory ecells, and its lymphatics are dilated. The
lymphoid tissue and follicles of the mucosa are swollen and
inflamed, with some dilatation of the basilar lymphatic sinuses.
The tubular glands contain many mucous cells.  Some of the
specimens show the discharge of mucus very beautifully.
In many of the sections, the epithelial lining of the lumen,
and the epithelinm of the mouths of the tubular glands are
detached and mixed with the bacterial mass which fills the
lumen. In some places, the basement membrane is also
destroyed, and the bacteria have invaded the lymph canalicular
system, so that ulceration of the mucosa has begun (Fig. 22).

The lumen is filled with a mass which consists mainly of
bacteria of various kinds—cocel, diplococel, streptococel, and
bacilli of all shapes and sizes (Fig. 23). These are inter-
mingled with pus cells, epithelial cells, mucus, erystalloid bodies,
and globules of some opaque substance. Starch corpuscles and
fibres derived from food can also be seen. The lumen also
contains a dark brown substance in small irregular masses.
The origin of some of the pus corpuscles from the lymphoid
cells of the uleerated mucosa is well shown. I have no doubt
that we have here a stage in the formation of a frcal
concretion.  As usual, specimens were stained for tubercle
bacilli, but none were found.



Fic. 22.—Appendicitis with uleeration and bacterial invasion of mucosa, Clinical
symptoms, appendicular colic. < 65. The lumen iz above, the mmcosa below.

FiG. 23.—Contents of appendix showing the formation of a fiecal coneretion.
x 5H00. Compare with Fig. 19,
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We may now recall that this appendix did contain a small
concretion which slipped about in its lumen. The ulceration
of the mucosa was extensive. It was found in sections through
both the proximal and distal ends of the appendix. It is
quite obvious that it could not have been caused by pressure
exercised by the little concretion. Nor can I imagine the
possibility of its having been caused by the friction of the
concretion. On the other hand, we constantly find similar
ulceration associated with similar bacterial contents, although
no concretion has yet formed. I, therefore, prefer to believe
that the uleeration and the concretion owed their origin to the
same cause, namely, the bacterial accumulation. Nor 1s it
likely that the small concretion was the cause of the pain.
That is accounted for by the inflammation, swelling, and
ulceration of the mucosa. The presence of an infected ulcer
also casts doubt upon the statement that the pulse rate and
temperature were not raised during the attacks. The com-
mencing invasion of the mucosa by the bacteria, shows that
the disease was of a more serious nature than the clinical
symptoms and naked-eye appearances might have led one to
suppose.  This exemplities one of the ways in which perfora-
tion or gangrene of the appendix begins.

That coneretions do not necessarily cause ulceration of the
mucosa 1s, [ think, shown by the following case, which, besides
throwing light upon this point, has peculiarities of its own.

CAsE 20.—Appendicitis with Concretions and Infection of
the Peritonewm and Meso-appendiz—DMiss X., aged twenty-
five, was, without apparent cause, suddenly seized with a
violent pain in the abdomen. The pain was most intense
beneath the upper part of the right rectus muscle, and was
accompanied with continuous vomiting and diarrheea. The
temperature rose to 102° F. and the pulse to 120; but
the latter shortly fell to 84. After some hours.the pain
“ gettled ” in the right iliac fossa, and was intensified by pres-
sure at M‘Burney’s point.  Per pectwm the peritonenm was
slichtly tender, and any movement of the uterus was attended
with pain. The right rectus and right side of the abdomen
were rather rigid, and no tumour could be felt anywhere. For
some years her appetite had been indifferent, and six months
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before she had had a similar attack of pain, accompanied with
vomiting and diarrheea. She had recently made a long con-
tinental journey, during which she experienced pain in the
right iliac fossa,

I exeised the appendix through a small incision. The
appendix lay beneath the cecum. It was about 10 em. long
and engorged with blood. Its distal end felt hard, and two
small concretions could be felt slipping about in its interior.

The patient made a rapid recovery and all her symptoms
were cured. The effect upon the appetite was quite remark-
able.

The sections of hoth the proximal and distal ends of this
appendix are mnearly alike, and do not, therefore, call for
separate deseription. The sections are almost civeular and 7
mm. in diameter. The lumen is ovoid and measures 4 mmn.
in its long diameter, and 3 in its short. The interior of the
lumen is nearly filled with a homogeneous mass. The coats
of the appendix vary in thickness from 25 mm. to 1 mm.
The mucosa varies least and is by far the thickest coat. At
the side furthest from the meso-appendix it measures 1-5 mm.,
and at the meso-appendix *75 mm. At this point, the sub-
mucous and muscular coats become too thin to be seen with
the naked eye ; elsewhere, they each measure about -75 mm.

The contents of the lumen consist of granules, globular
bodies, mucus, crystals, yellow pigment, fibres, nuclei, pus
cells, and vast quantities of bacteria. Amongst the latter ave
cocei and diplococel ; minute, short, ovoid bacilli, single, in
pairs, and short chains; many bacilli about the size of tubercle
bacilli, and often slightly curved: long, slender bacilli and
short, thick bacilli; and numerous spores,

This bacterial mass has grown into the mouths of some
of the tubular glands, and some of the bacilli look as though
in the act of penetrating the epithelial lining of the mucosa.
The latter is perfect in all the sections, although in places
its cells are eubical or almost flat.

In the thicker part of the mucosa, the tubular glands are
75 mm. long, and in the thinner part -50 mm. Their epithe-
linm is intact, although many goblet cells are present. Their
lnmens are not dilated.
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The lymphoid tissue between the tubular glands is clear
and distinet, and the stroma clearly defined. Perhaps its
lymph canaliculi are rather wide. The same remarks apply
to the strneture of the Iymphoid follicles, which are numerous
and of large size. At least eight can be counted in each
section. Most of the follicular sinuses are narrow, but some
at the hiatus muscularis are very capacious. In three, the
endothelial lining has proliferated, and formed a thin layer
of pellueid, granular material in which some pairs of small
ovoid bacilli are imbedded. At one point, the follicular sinus
i1s almost directly continnous with the lymphatics of the meso-
appendix. This direet continuity is permitted by the almost
complete absence of submucous and muscular coats at the
meso-appendix.  The endothelial covering of the meso-appendix
is proliferating, and mingled with the cells are numerous small
ovoid bacilli, single and in pairs. Some pairs of larger ovoid
bacilli are also present. The tissues of the meso-appendix are
very loose, and contain a few small groups of inflammatory
cells.

The veins and lymphatics of the peritoneal coat of the
appendix are dilated and the former full of blood. The sub-
peritoneal tissne is seanty but otherwise normal.  The
endothelial layer is proliferating and stands out from the
basement membrane in tooth-like processes. Here and there,
amidst the small groups of proliferation corpuscles, are small
ovoid bacilli, singly and in pairs. A few larger pairs of
ovoid bacilli are likewise present.

Clearly the concretions, which were present in this case,
had not produced the clinical symptoms by causing ulceration
of the mucosa, because none was found. Neither could they
have acted mechanically, because they were much too small.
(On the other hand, the mass of bacteria in the lumen and the
passage of some of them into the lymphatic system, and the
consequent lymphangitis, are, I venture to urge, quite sufficient
to explain the elinical phenomena.

The discovery of the presence of peritoneal changes, and
of bacteria in the peritoneum and in the meso-appendix was
unexpected. It is to be supposed that the latter had travelled
from the lumen along the lymphatics, which were inflamed ;
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but it is difficult to see how they entered the lymphatics,
because the epithelium of the lumen and of the tubular glands
is still ¢n sitw. It is, however, much altered in shape, and
perhaps otherwise damaged, so that it may have ceased to be
an eflicient barrier.

No two cases are alike. In the following the appendicitis,
the uleeration, the concretion, the perforation, and the gangrene
of a former case (Case 17, p. 81) were all reproduced with
absolute fidelity ; but, nevertheless, the disease ran a different
course. This was determined in part by the fact that, although
the two appendices were in exactly the same morbid state, they
were differently situated within the abdomen, and a different
kind of organisin had infected the peritoneun.

CasE 21.— Appendicitis with Uleeration— Coneretion —
LPerforation and Gangrene—~Subsequent Fecal Fistuloe— The Me-
chanical Effects of Coneretions—On February 2, Mr. X, wt.
twenty-two, went to a dance where he was seized with colic.
This became worse, and on February 3 his bowels acted thrice
after a purge. The abdomen, nevertheless, becan to be dis-
tended and he vomited. The pain was general, but worst around
the umbilicus and beneath the lower part of the right linea
semilunaris. The lower right side of the abdomen was still
and rigid, but the rest moved a little with respiration. The
whole abdomen was tender to the touch, especially at the lower
part of the right linea semilunaris. The temperature was
100" F. and the pulse 95. The recto-vesical pouch was
exceedingly tender. I thought the case one of acutely in-
flamed appendix, with a concretion, and that it was on the
point of perforation.

On February 4, at 10 A, the condition was the same.
[n the afternoon he became excited and threw himself about
when a relative arrived. The pain and distension increased,
and the pulse ran up to 110. Perforation had taken place.
The abdomen was opened in the right linea semilunaris. The
appendix was in the midst of a little thin pus and was adherent
in the iliac fossa, with its gangrenous end hanging into the
pelvis. It was about 9 em. long, and had a meso-appendix
attached to the first 5 em. The perforation was opposite the
end of the meso-appendix, and the part beyond the perforation
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was gangrenous (see Fig. 24).  The appendix lay under-
neath the end of the ileum, which was acutely inflamed and
spotted with black
patches. A concre-
tion, about a third of
an inch in diameter,
slipped out through
the perforation, whilst
the "appendix was
being separated.

The appendix was
excised. The meso-
appendix was too
rotten to hold ligatures. The suspicious part of the ileum
was placed beneath the wound, which was partly closed,
rubber drain being left in the pelvis and a gauze drain beneath
the ceecum. Next day, the distension and vomiting persisted.
Five, and then three grains of calomel, followed by an enema,
emptied the bowels, and recovery ensued. About the fourth
day, thin fieces began to escape from several small holes in
the ileum, but after a time this ceased. Six months later,
the patient had a strong abdominal wall and his health was
excellent.

The histological changes are the same as in the previous
case (Case 17, p. 81). In sections through the proximal
part above the perforation, the peritoneum lm,a lost 1ts endo-
thelial layer, which is replaced by inflammatory corpusecles.
The subperitoneal tissue is thickened and infiltrated with
inflammatory corpuscles and fibrin: but a good deal of the
peritoneum has been torn off or destroyed. The subperitoneal
vessels are numerons, dilated, and full of blood. The mus-
cular coats are infiltrated with inflammatory cells, part of the
longitudinal has disappeared ;: the circular has been, as usual,
the last to give way.

The lymphatics of the inflamed and swollen submucosa
are dilated to more than twice their usual size. The lymphoid
tissue of the mucosa is hidden and replaced by purulent in-
filtration.  Some of its capillaries are dilated and full of
blood. About two-thirds of the tubular glands have dis-

Fig. 24.—C, cecum ; MA, meso-appendix ;
P, perforation ; G, gangrene.
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appeared. The epithelium of those which remain has a
large proportion of goblet cells. The epithelial lining of the
lumen is destroyed, except a few small patches. The lumen
contains pus mingled with quantities of cocei, diplococei, and
bacilli. Some of the diplococei have capsules. The bacilli
are small and ovoid, and often in pairs, or slender and slightly
curved. Wherever the epithelium of the lumen has dis-
appeared the bacteria have penetrated the mucosa and reached
almost to the submueosa. The lymph on the peritoneal surface
contains a few bacilll. No evidence of tubercle could he
discovered.

I possess, unfortunately, no sections through the perfora-
tion ; they might have thrown light upon the actual mode
of its formation. The conerefion was sitnated exactly opposite
to it, and slipped out of it during the operation. This seems
to me evidence that the coneretion was the cause of the per-
foration. Next, the concretion was quite big enough to have
ulcerated the coats of the appendix by its mechanical pressure.
But I should imagine that the pressure only became deadly
when the appendix itself became swollen, probably by a
septic inflammation caused by infection from its lumen. This
infection had, as a matter of fact, taken place wherever the
epithelial lining of the lumen had been destroyed. Abundant
evidence has been adduced to show that this bacterial invasion
occeurs long before the actual attack of appendicitis, the term
being now used in its elinical sense.

The intensity of the peritonitis started by the perforation
i1s shown by the injury to the ileum. 1 have not seen such
small multiple perforations of the bowel in any other case.
Morphologically, the bacteria in the appendix were of the
ordinary type, unless we are to except those which were
thought to possess a capsule.

How long may a concretion inhabit the appendix without
causing perforation or gangrene? It is probable that the
following is an example of the long-continued presence of
coneretions.

CASE 22— dppendicitis with Foeal Coneretion—Condition
of the Appendix after wpwards of Twenty Attacks of Appen-
dicitis, with a Comment wpon the so-called Natural Process of
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Cwre—W. H., aged thirty-two years, a furniture salesman,
was nineteen years old when he had his first attack of appen-
dicitis.  During the next thirteen years he had at least twenty
attacks. On one occasion he went into St. Bartholomew’s,
and on another into the London Hospital. I saw him in the
midst of the last attack. Whilst eating his dinner, he was
suddenly seized with pain in the abdomen. This was followed
by vomiting, and by a rigor. At first, the pain was worst
across the abdomen and about the navel; afterwards it was
confined to the right iliac fossa. Morphia was given to
relieve the pain. The bowels were loose at first and then
constipated. The abdomen was rather distended, with decided
tenderness on pressure in the right iliac fossa. The result
of the rectal examination was negative. At the height of
the attack, the temperature was 102° F. and the pulse 104.
The illness lasted about four days. He himself considered
that, compared with some of the others, the attack had been
a moderately severe one. A fortnight afterwards, all these
symptoms, including the tenderness, had disappeared. The
appendix was then excised through the usual oblique incision.
It was about 7 cm. long, coiled upon itself, and closely

o

adherent to the under surface of the ecmcum. It was con-
stricted close to 1ts commencement, and 1ts lumen contained
a small concretion. The great omentum was vascular and
inflamed but not adherent, and it was thought advisable to
remove a portion of it. The patient made an uninterrupted
recovery, and the wound healed by first intention.

The transverse section 1s 9 mm. across, and the walls are
not less than 3 mm. thick. The lumen is a narrow irregular
slit.

The microscopical examination shows that the endothelial
layer of the peritoneum is destroyved, and the subperitoneal
infiltrated with cells and full of small blood-vessels and dilated
lymphatics. The longitudinal muscular coat is thicker than
usual, the circular about twice the usual thickness. In both,
the increase is due to inflammatory cells in process of con-
version into fibrous tissue.

Owing to the inflammatory cell infiltration, it is not easy
to say where the circular musecular coat ends and the sub-
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mucous begins. The submucosa is inflamed and crossed by
vast quantities of delicate interlacing bands of fibrous tissue.
Its blood-vessels are numerous, but are not well shown in the
piece which has been photographed (Fig. 25).

The submucosa also contains numerous dilated lymphatics
and lymph spaces. The mucosa is profoundly altered, and its
retiform tissue converted into an interlacing meshwork of
delicate fibres, with a great number of nucleated cells in the
meshes and along the fibres, probably the result of the

) |
|
®

Fig, 25.—Appendix after upwards of twenty attacks of appendicitis. = ¢
organisation of granulation tissue (Fig. 25). Around a

portion of the lumen is a thin layer of altered and detached
epithelial lining. In other sections, pieces of the epithelial
lining are still to be found, but many of the cells are dis-
charging mucus
The tubular glands have almost disappeared. Here and
there part of one is seen, or the gaps left by the shedding of
their epitheliumn can be traced.
The lumen contains a little mucus, some nuclei, and
detached epithelinm. It 1s doubtful whether any bacteria
H
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were mingled with these, and none could be seen in the
mucosa or other layers,

It is strange that the inflammation caused the distal
portion of this appendix to thicken, and the proximal to con-
tract. The appearances in the thickened part remind one
of those seen in hypertrophic eirrhosis of the liver.!

Dr. Hawkins® has endeavoured to explain the way in
which “acute catarrhal appendicitis * is cured. He says that
after the acute stage has passed, “if by the pressure of the
surrounding parts the opposed granulating surfaces are brought
into contact, and if the whole organ remains at rest, union
may take place, and the appendix as a source of disease
ceases to exist. The bearing of this on treatment will be
referred to subsequently. . . . As a final result the lumen
may come to be oceupied entively by fibrous tissue springing
dirvectly from the submucous areolar tissue, and the natural
cure is then complete.”*

This patient was twice in great London hospitals, once
under the care of a physician, and once under the care of a
surgeon. It is possible that as no operation was performed,
they were waiting for the achievement of the process described
by Dr. Hawkins. The pressure which he says is to bring the
granulating surfaces together before they unite is imaginary.
In the case under discussion, the disease had lasted thirteen
YEedrs, and caused more than twenty attacks, but, nevertheless,
the lumen had not been obliterated. The reason 1z olwions ;
1t contained a concretion.

Dr. Hawkins,® in his admirable monograph, says that he
had not had an opportunity of examining microscopically the
appendix in a case of disease resulting from the presence of a
foreign body. He goes on to say, that there is every reason
to believe that the result is of the same character as that
produced by a fiecal concretion.

[ am able to give an account of a case in which six or
seven shot were found in the lumen of an appendix which 1
excised. Their presence was unknown until Mr. Shaw began

i Hamilton, 4 Tewt-Book of Pathology, London, 1884, vel. ii. p. 220, ete.
= Dseases of the Fermiforin Appendiz, p. 24, p
3 Loc. ik p. 2F. * Loc. cifl 1. 36, ef zen.
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to cut the sections. The shot were about No. 5 size.  Strange
to say, one of the shot had disintegrated. Unfortunately, the
case is complicated by the fact that the inflamed appendix
was adherent within the sac of a right complete inguinal
hernia. But before giving an account of the specimen, I wish
to take exception to Dr. Hawkinss inference. The effects
produced by a shot or similar substance, and those produced by
an enterolith cannot be, as he says, quite the same. A shot
i1s not a solid mass of bacteria, whilst, as I have just shown,
a concretion contains hardly anything else.

Case 23.—dppendicitis with Uleeration of Mucosa and
Shot in Lumen— Appendiz in the Sue of an Tnguinal Hernio.—
A powerful man, aged thirty-seven, was admitted into the Great
Northern Central Hospital suffering from a strangulated
inguinal hernia of the right side. He was rather a stolid
individual. He said the hernia had existed five or six
years, and that he had been wearing a truss without dis-
comfort. He had never had an attack of pain or of inflam-
mation in the rupture until it became strangulated. The
hernia was reduced by taxis, and the symptoms of strangulation
relieved.  Nevertheless, a swelling still remained in the
inguinal canal, and it was evident that all the contents had
not been reduced. The swelling was very tender, so that he
could not wear a truss, and, therefore, the operation of radical
cure was performed. I expected to find inflamed and adherent
omentum. When the sac was opened, the swollen and
thickened vermiform appendix was found adhering very firmly
to its posterior wall. The cweum was of the foetal type, its
end having gradually tapered off and become the appendix. In
removing the appendix, the funnel-shaped part was eut through,
leaving a half-inch opening into the c@cum. The lumen of
the appendix, too, was 5 to 7 mm. wide after it had been
shrunk during the hardening. We have here an arrangement
particularly favourable for the entrance of foreign bodies, such
as shot. The opening into the cweumn was closed by a fine
silk ligature around the mucous coat, and, with three points of
Lembert’s suture, through the peritoneum. The radical eure
was-completed in the usual way. The operation was followed
after an interval, by subacute suppuration which seemed to
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have originated near the stump of the appendix. This
delayed the recovery, but not for long.

The microscopical report on the appendix is as follows.
The peritoneal coat has no endothelial covering, and the sub-

peritoneal tissue is very vascular. The small arteries and

arterioles have exceedingly thick ecircular muscular coats,
and so have the small arteries in the meso-appendix. The
muscular coats of the appendix, espeecially the circular, are

Fic. 26.—The effectzs of foreign bodies (shot): hypertrophy of museular coats ;
slight inflamimation of mucosa and great cedema of submucosa. The peritoneum
i5 also inflamed. = 9.

markedly hypertrophied, being at least 2 mm. thick (Fig. 26).
The submucous coat 1s cedematous and tibrous, and is separated
trom the mucosa by a very thick muscularis mucose. Doubt-
less this layer 1s also hypertrophied. Nine lymphoid follicles
can be counted in a section. They are rather smaller than
the follicles of children, and their basilar lymph spaces arve
likewise smaller. Five of the lymphoid follicles are outside
the muscularis mucosz, but four pierce it, and become con-
tinuous with the lymphoid tissue of the mucosa. The tubular
glands are almost normal, although some contain rather an
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excess of mucous cells. The lining epithelimin of the lumen
is detached, but its basement membrane is everywhere intact.

The lumen is nearly empty, but amongst the remains of
some mucus are a few yeast fungi and occasional bacilli. No
trace of tubercle or of tubercle bacilli can be found.

This specimen shows, I think, quite eclearly that the
presence of non-infective, smooth, and small foreign bodies, like
shot, causes the muscular coats of the appendix to hypertrophy.
In this respect, the appendix resembles the other muscular
organs, and we may assume that the hypertrophy was in some
way related to attempts at the expulsion of the foreign body.
The changes in the mucous membrane are very slight, and
such as might have been set up by a small and smooth foreign
body acting as a gentle mechanical irritant. The very
marked inflammatory changes in the peritoneal coat are less
easy to explain. They suggest that the peritoneum on the
outside of the appendix is capable of a considerable degree of
inflainmation, without any marked participation of the mucous
membrane lining its interior. In this respect, again, the
appendix resembles the other parts of the alimentary canal.
It is difficult to explain the peritonitis, but it may be
attributed to the wearing of a truss.

When we pass in review cases of appendicitis with con-
cretion, they do not seem to possess clear and distinet clinical
peculiarities which might, in the future, enable us to diagnose
the presence of a concretion. Some coneretions are too
small to cause pain by mechanical distension. = Most are
accompanied with widespread ulceration of the mucosa and
bacterial invasion of its walls, and it is to the effects of these
that the severity of the elinical signs ought to be attributed.

When perforation or gangrene or both have oceurred, then
all the appendicular symptoms are overshadowed by the con-
sequent septic peritonitis.



CHAPTER WVIII

APPENDICITIS WITH STENOSIS AND ITS COMPLICATIONS—CYSTE—
MUCOCELE—EMPYEMA—ULCERATION AND BACTERIAL IN-
VARION OF MUCOSA—PERI-APPENDICITIS—PFORTAL PYEMIA

WE now come to appendicitis with stenosis, and its effects.

As the result of inflammatory cicatrisation one, two, or
more strictures may develop at intervals along the appendix.
Usunally the constriction is so local that it looks as though
a fine thread had been tightly tied round the tube.

The stricture is caused in most instances in the same
manner as a. urethral stricture—Dby the organisation and
cicatrisation of inflammatory lymph in the submucous and
subperitoneal tissue. 1 believe that narrowing is less fre-
quently caused by the ecicatrisation of an ulcer, which is
asserted by some to be its ordinary mode of formation.

The lumen beyond the constriction is usually dilated.
The mucous lining may be intact, altered, or destroyed. The
contents may be mucus, pus, bacteria, or concretions.

There 1s another class of cases in which the inflammatory
process causes obliteration of the whole Iumen of the appendix.
This 1s supposed to be the last stage in the “ natural process
of cure,” but the few cases which I have seen throw doubt upon
this assumption (Case 37, p. 133).

The following case of stenosis of the appendix shows that,
a month after a rather severe attack of appendicitis, no
bacteria may be present in the interior of the appendix, in its
walls, or in the inflamed omentum. Incidentally, the im-
portance of the rectal examination ig illustrated, because the
mere examination of the iliac fossa or fromt of the abdomen
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failed to reveal the existence of the inflammatory mass, which
was at once detected per rectiuin.

CASE 24— Adppendicitis with Stenosis, Dilatation, and thin-
ning of Mucosa— Bacteria absent—Mrs, X., aged twenty-eight,
had just returned from a long journey by sea and rail. About
November 9 she had what she considers to have been her first
attack of abdominal pain. Whilst being examined and kept
waiting by quarantine officials, she shivered, felt very ill, and
had a violent pain in the abdomen, about the wmbilical region,
but did not vomit. The attack passed off, and she thought
that she was well until a month later, when she was again
seized with a vielent abdominal pain, which felt worst about
the umbilicus.  The attack began during afternoon tea. It
was accompanied with shivering, vomiting, and faintness, so
that she fell upon the floor. Afterwards the howels were
constipated, and the abdomen swollen and very tender between
the pubes and umbilicus: the pulse was accelerated, and the
temperature 101° F. T saw her two days after this attack,
when all the symptoms had subsided. The abdomen was very
tender beneath the right rectus, and that muscle was rather
rigid. No tumour or tenderness could be felt in the iliac
fossa, but, per rectwm, a hard and tender swelling was dis-
covered in Douglas’s pouch.  Although there had been no
difficulty in emptying the bladder, this swelling was inferred to
be connected with an inflamed appendix hanging into the pelvis.

At the operation, this was found to be correct. The
appendix was adherent to the outer wall of Douglas’s pouch,
to the right ovary and tube, and to the uterns, and was en-
veloped in a quantity of inflamed omentum. Hwmorrhage was
rather free during the separation of the adhesions. The great
omentum was so vascular and inflamed and oozed so much,
that the wound was enlarged, and the greater part removed.
After some vomiting, the patient made a rapid recovery,

Thus the patient certainly had had two attacks of appendi-
citis with an interval of a month between them. Whilst in
India she had had diarrhcea, and two years previously a severe
colic, which lasted a night, and was attributed to some article
of diet. For some time, perhaps on account of the diarrhcea,
she had been afraid to eat fruit and vegetables.
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The appendix was about 9 em. long, and the meso-appendix
reached about half its length. It was constricted 3 em. from
its tip. The proximal part was about the usual size, the
distal was distended into a cyst which felt stony hard, as if
it contained a coneretion.

The proximal sections are ovoid (6 mm. by 5 mm.), with
a small ovoid lumen (2 mm. by 1 mm.). The coats are thick
(2:5 mm.). The peritoneal coat is inflamed and studded with
some groups of nucleated cells, The fibres of the muscular
coats are rather loose, with dilatation of Iymphatics and
lymph spaces. The submucosa is infiltrated with cells, its
lymph spaces and.lymphatics and its vascular system are also
dilated.

The epithelial lining of the mucosa is detached, and a
quantity of it lies in the lumen, along with mueus and nucler,
but no bacteria. The tubular glands contain many goblet
cells. Many of them are branched at their distal end, some
are trifurcated. A well-marked muscularis mucose runs at
the base of the tubular glands. This is pierced by some of
the lymphoid follicles, of which about eight can be counted.
They have an exceedingly loose appearance, with marked dila-
tation of their sinuses. Some of the lymphatics leading from
the follicles contain thrombi of nucleated cells.

The dilated distal part of this appendix has the same
general characters as the proximal, but is much larger in
circumference (diameters 8 mm. by 6 mm.), with a capacious
lumen (4 mm. X 3 mm.), approximating to the ordinary
T-shape. The coats vary in thickness from 1 mm. to 5 mm.
at the places where the mucosa and submucosa are infolded.
The thinning of the coats is at the expense of the mucosa and
submucosa. The former is about 25 mm. thick. More than
half its tubular glands have disappeared, and those which
remain are very short, and in course of obliteration by a
process of gradual widening out and withdrawal of their
epithelium, until it becomes part of the lining of the lumen.
The muscularis mucosw is thick, and the remains of the lymph
follicles are curiously loose in structure, with dilated lymph
paths.

A few dense patches of nucleated cells are seen in the
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follicles, and are similar to those which plug the lymphatics.
Where the lining epithelivm is detached, the lymph canalicula
system of the mucosa and of the follicles i1s in direct communi-
cation with the lumen, which contains epithelinum, mucus,
and nuclei, but no bacteria.

The inflamed omentum is exceedingly vascular, with some
cell infiltration and fibrin, and proliferation of endothelium.
No bacteria can be identified in any part of it. There are no
signs of tubercle or of tubercle bacilli.

Judging from the clinical symptoms of the last attack, and
from the inflammation of the omentum and peritoneum, the
appendicular inflammation must have been of rather a severe
character, involving the whole appendix. Indeed, the part
beyond the constriction does not seem to have suffered more
than the rest, except that its mucosa i1s thinned by the pressure
of 1ts mucous contents.

And this brings us to the origin of the constriction and
to the cause of the appendicitis. The dates of the different
events are as follow :—November 8, the first attack ; Decem-
ber 9, the second; January 4, second attack had quite sub-
sided ; January 15, appendix excised. Now it 1s difticult to
conceive that the constriction formed betwixt November 8
and January 15 ; it must have existed before the first attack.
Nevertheless, if inflammatory in origin, the clinical symptoms
of inflammation seem to have been absent, unless we are to
attach importance to the diarrheea and to the attack of ab-
dominal pain two years before. Ought we not to suppose that
the constriction was congenital, and that it merely rendered
the distal part more liable to distension when inflamed ?

Next, the cause of the inflammation is quite obscure. No
bacteria could be discovered. Had any been present during
the attacks, they could not have escaped from the dilated
distal lumen. Whatever the cause of the appendicitis may
have been, it is clear that it left its mark upon the lymphoid
follicles and lymphatics of the whole appendix.

The inflammation of the omentum 1z also somewhat
mysterious. In infective appendicitis, it is easy to follow the
passage of bacteria from the appendicular wall intoe the con-
tignous omentum. But in this case the mere presence of
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bacteria 1s doubtful, and proofs of their activity are wanting.
Neither m this nor in any other of my specimens is there
anything which confirms an assertion made by Mr. Treves'
that “ these cysts are apt to perforate and burst. . . . If the
patient recovers the perforation heals,” ete.

No two cases of appendicitis are alike in clinical his-
tory, morbid anatomy, or morbid histology. In the follow-
ing, the appendix was about 8 em. long, had a complete
mesentery, and was constricted at 5 c¢m. and 5 em. from the
ceecnnn.  The part between the two constrictions was dilated
in an oval eyst about 2 em. long and 1 em. in diameter.

CASE 25— Appendivitis, with Stenosis, Obliteration of the
Lumen, and Cystic Dilatation.—The patient was a young lady,
aged twenty-four. She probably had had the first attack of
appendicitis four years before, but it was not diagnosed as such.
The abdominal pain was very violent, but not localised. The
second attack oceurred six months before the operation.
The pain was general and violent, and accompanied with much
vomiting, and some obstruction and abdominal distension.
The temperature rose to 103° F.; the pulse was rapid. This
attack lasted six weeks, and, six months afterwards, T found
that the iliac fossa was still very tender, with rigidity of the
muscles.  She was anwmmie, with poor digestion and inability
to partake of many articles of diet.

As the attacks had been so violent, the question of inflam-
matory adhesions was mooted by those in attendance, but none
were found at the operation. The appendix was removed
in the usual way, and the patient made an uninterrupted
recovery, the pulse never having risen above 80. She is
now relieved of all her symptoms.

The proximal end of the appendix is 4 mm. in diameter,
and the peritoneal and muscular coats are of normal thick-
ness and slightly inflamed.  The luwmen and mucosa have
disappeared, their position being occupied by a core of
(edematous connective tissue, containing many blood-vessels
and groups of inflamnmatory corpuseles.

The mucosa of the cystic portion of the appendix is in-
flamed and thinned by compression (Fig. 27). It is -5 mm.

L Perityphlitis, p. 13.
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thick, and its tubular glands not much more than 25 mm.
long. Some are dilated. Their epithelial lining and that of
the lumen are intact. The lymphoid follicles are compressed
until they have become thin crescents. Their outlines are
obseured by inflammatory cells, and their Iymph sinuses either
obliterated or greatly narrowed.

The eyst contains the remains of some mucus, granules,
nucleated cells, and blood corpuscles, but no bacteria.

Fi. 27.—A longitudinal section through a cystic dilatation of the appendix, to show
a complete mucous lining.! = 8  Compare with Fig. 41.

The cyst walls are 2 mm. thick, and comprise all the
coats of the appendix. The peritoneal and muscular coats are
inflamed, the submucosa inflamed and cedematous, with some
dilated lymphaties, dilated blood-vessels, and inflamnmatory
cells.

It seems hardly worth while to speculate upon the con-

* Although it is diffizult to get a good microphotograph of a eyst, 1 give
this one for what it is worth. It demonstrates the mucous lining and also the
cedema of the submuecosa. The destruction of the mucous lining of a cyst is
shown in Fig. 41, Case 46. Some very dogmatic statements have been made
as to the absence of the mucous lining of these cysts.
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dition of this appendix during the height of the attack, or
upon the nature of its contents. The obliteration of the
luomen and the formation of the strictures were gradual
but continuous processes,

In stenosis of the appendix, several drachms of mucus may
accumulate beyond the stricture. 1 believe it will ultimately
be determined that a mucocele cannot develop unless the
epithelium persists.

CASE 26.—Adppendicitis with Stenosis— Mucous Cyst of
the Appendiz.—A mucous cyst of the appendix was met with
in the case of a gentleman, aged thirty-eight years. It is
probable that all the attacks of abdominal pain and inflam-
mation from which he suffered were caused by appendicitis,
although that disease was not actually diagnosed until the
penultimate attack. It was only then that the pain localised
itself in the rvight iliae fossa; previously, it had been general
throughout the abdomen.

The first attack of abdominal pain occurred at the age of
thirteen, after a hearty meal of pork. The illness kept him
in bed for about three months, and his life was despaired of.
A second, followed an accident at the age of twenty-six, and
lasted three weeks. Afterwards, he was laid up for a few days
at a time with minor attacks. Latterly the attacks of pain
had become more frequent, sometimes accompanied with
diarrhcea, sometimes with constipation, and abdominal dis-
tension.  During the last illness the temperature was not
raised.

For three months, a lump had been felt in the right iliac
fossa. Although the abdominal wall was rather fat, an ovoid
tumounr about 5 inches long and 2 inches wide was felt in the
right iliac fossa, an inch above and parallel to the outer half
of Poupart’s ligament. Its outlines were distinet, and it was
slightly movable.  When exposed, by an oblique ineision, it
looked like a dermoid cyst, lying beneath the ceecum, and
apparently lifting up the iliac peritoneum. TIts walls were
exceedingly thin, and, when they burst, a quantity of opaque,
vellowish-white, stringy substance bulged out. My colleague,
Dr. Morley Fletcher, in speaking of another case, aptly com-
pared this substance to the vitreous humour of the eye. That
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simile gives a good idea of its consistence, but not of its
appearance. ~ When about two ounces of this had heen
dragged away, the cyst was with difficulty dissected from the
cecnm and iliac faseia.  During this dissection, an inch of the
distal end of the appendix was found upon the lower part of
the eyst; the upper end of the cyst was joined to the cwecumn
by a narrow neck. When this was divided, a gap remained
in the cwecal wall, which required two or three points of suture
for its closure. The patient made a rapid recovery, and is
now quite well.

The histological conditions are as follow. The piece of
appendix may be first described. Its peritoneal coat is with-
out endothelinm. The subperitoneal tissue is twice the usual
thickness, and contains groups of inflammatory cells, dilated
blood-vessels, and extravasated blood.  Some of the corpuscles
are beginning to disintegrate.  The longitudinal muscular
coat is absent in some parts, and, in others, is represented by
scattered fibres. The ecircular muscular coat is thicker than
usual, owing to the presence of inflammatory cells and of a
delicate fibrillar tissue between its fibres.  The submucosa
occupies the centre of the appendix, the mucosa and the lumen
being absent. The connective tissue of the submucosa is loose
and full of spaces, some of which contain a pellucid, granulax
substance, which stains faintly and contains large, oval nuclei.
The submucosa looks as if it were in a condition of myxcdema.
The blood-vessels of the submucosa are numerous and of large
S1Ze.

The cyst wall is 2 mm. thick. In section, it looks very
like a piece of a large artery. Its inner edge is crenated,
owing, no doubt, to relaxation after the escape of the mucoid
contents. The endothelial covering is absent, but the sub-
peritoneal 1s rather thick and wvaseular, and contains extra-
vasated blood. The outer and inner muscular coats are of the
usual thickness. Their fibres are swollen and separated by
nucleated cells, delicate fibrillar tissue, and empty spaces.
The submucosa i1s half the usual thickness, and looks as 1if it
had been compressed against the circular muscular coat. It
containg thin-walled blood-vessels, delicate connective tissue
with a looge meshwork, and mueh extravasated blood. The
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part of the submucosa next the cyst cavity 1s a layer of con-
densed fibrils. This layer is *02 mm. thick and with hardly
any nuelei in it.  Its free surface is wavy, and has a basement
membrane with the remains of an epithelial lining of ill-
formed columnar epithelial cells, actively proliferating and

separating.
The mucous contents were Inoculated into culture media,
but nothing grew. Although some of them were smeared

over the wound during the operation, healing proceeded by
first intention, and the pulse and temperature were merely
raised for a few hours during reaction. Had the contents
not been sterile, it is unlikely that the course would have
been so satisfactory.

[t is quite clear that the cyst was a dilated part of the
appendix. Doubtless the mucosa gave origin to the contents
of ropy mueus. The hwmorrhage into the remains of the
mucosa and into the submucosa is noteworthy. The com-
mencing disintegration of the red corpuscles shows that it
was not caused by the operation. [ should say that it was a
fortnight old, and coincident with the last attack of pain.

The question arises whether our present knowledge would
enable us to diagnose a mucoid eyst of the appendix. Dr.
Patterson, of Ascot, who saw the later attacks, considered that
they were not ordinary attacks of appendicitis. There was
less disturbance of the temperature, of the pulse, and of the
bowels. The tumour had the characters of a simple cyst, being
ovoid, regular in outline, movable, and painless.

[ have said that this mucous eyst seemed to lie beneath
the iliac peritoneum. The effects of inflammation are so
deceptive, that this surmise may be incorrect; but, on the
other hand, we have to remember that the appendix may
have been herniated into the sub-cwecal or ileo-ciecal pouch.'

My friend, Dr. Morley Fletcher, has generously given me
a microscopical specimen, which shows the =structure and
epithelial lining of these mucous cysts of the appendix.

CASE 27.—Adppendicitis with Stenosis— MWucous Clyst of

! Mr. Treves has written, *‘In no case have any adhesions been found

associated with these cysts™ (Perifyphlifis, p. 12). But in this instance many
were present, and also in another, upon which I have since operated.
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Ajupmrrrh'.r_', -Wfirr”i'f'.r'n_-f; .-I::}Hrl'ra'rr-r'l"';-frf Lin i-.u‘r; and Formation n.-;"' Mucous
Contents.—The clinical history of the case is unknown, because
the specimen was met with accidentally during the course of
a post-mortemn examination. The subject was a woman, wt.
thirty -nine, whose history was unknown, and who died of
chronic heart disease and hydrothorax. The appendicular cyst
was free in the abdomen without any trace of perityphlitis.
The eyst is pyriform, and about 6 cm. long and 3 cmn.
wide in its most dilated part. It was attached to the coecenm

_\-\_\-\_""'-\..__.

Fic. 25. —Inner part of wall of mucocele. = 200. The lumen is above.

by a short impervious stalk. It was distended with thick
mueus, which Dr. Fletcher described as looking exactly like
the vitreous humour of the eye.

In the mieroscopical section, the cyst wall 1s 1 mm. thick.
In structure, it closely resembles the last specimen, and need
not therefore be described at length. The endothelial layer of
the peritonewm 1s absent. The subperitoneal tissue 1s rather
abundant, and consists of fine loose areolar tissue and a few
small blood-vessels. Next to the outer muscular coat, 1s a
thin layer of fibres running ecireularly in the direction of the
fibres of the nner muscular coat. The outer and inner
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muscular coats are exceedingly thin and undergoing fibrous
degeneration. The outer is barely -2 mm. thick, and consists
of a meshwork of granular substance with irregular nuclei
scattered in the fibres. The inner muscular coat is -about
25 mm. thick. Tts muscular fibres and nuclei are but little
altered. Towards the submucosa the fibres are more scattered.
The submucosa i1s represented by a little areolar tissue, which
is condensed into a thin layer of fibres to support a row of
columnar epithelial cells. The latter are undergoing nuclear
division and conversion into goblet cells. In places, the
nuclel have multiplied and aceumulated until they form a
projection budding into the interior of the cyst (Fig. 28).
This layer of columnar cells is very loosely attached to its
basement membrane. The tubular glands, lymphoid tissue,
and lymphoid follicles of the mucosa are all wanting.

In specimens stained by Weigert's method, the subperitoneal
tissue contained numbers of bacteria of variable size and
shape ;: small oval baecilli, singly, in pairs, and short chains;
short, thick, almost round bacilli, often in pairs; and large,
elongated baecilli, about twice the size of tubercle bacilli.

As these bacteria were only in the subperitoneal coat, and
were unaccompanied by the usual morbid changes, and as the
specimen was a post-morten one, we may, [ think, assume that
the bacteria were of intestinal origin.

Specimens were stained for tubercle, but the result was
negative.

In the following case, the appendix was stenosed close to
the ciecum, and pus had accumulated beyond the constriction.
In addition, the diseased appendix was hidden away in the
ileo-ciecal fossa. The mouth of the fossa was sealed up and
almost imperceptible, and it was only discovered after a pro-
longed and anxious search.

CASE 28. — Adppendicitis with Stenosis, Empyema, and
I first saw the patient, a schoolboy
aged fourteen years, with Dr. Hope Murray. He was then in
the midst of a rather severe attack of appendicitis. He had
a very tender spot at the seat of the appendix, constipation,
vomiting, and slight abdominal distension, with raised tempera-
ture and accelerated pulse.  He had suffered from three

ftfr_'f.r‘rgﬁf'.r'f'-i’wrr‘rrf Hernaia,
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previous attacks of moderate severity. An amiesthetic was
given by Dr. Bolus, and, with the assistance of Dr. Murray, the
appendix was looked for through the usual oblique incision.  As
adhesions were absent, the usual localities were easily searched.
The appendix could not be discovered at the ileo-ciceal angle,
beneath the ciwecum, or in the pelvis. Something hard was
telt along the inner edge of the right colon. The wound was
extended a little, and some enlarged and caleareons lymphatic
glands brought into view. The anterior longitudinal muscular
band of the ciceuin afforded some assistance in the search for
the appendix, but not much. Some years before I had given
attention to retroperitoneal hernia of the vermiform appendix.’
[ had also, in conjunction with my friend, Dr. Rolleston,
investigated the anatomy and positions of the vermiform
appendix,” with the result that I am convinced that the vermi-
form appendix is never absent, except as the result of disease.
[ have also learnt that it is not infrequently hidden away in
either the ileo-ciecal or sub-ciecal fossa; and that the mouth
of the fossa may become occluded and be most ditficult to
find.  Being unable, therefore, to discover the vermiform
appendix in any of its usual situations, I began to seek for it
in the ileo-ciecal and sub-ciecal fossee.  When the ciecenin was
aised, the peritoneum beneath looked perfectly smooth and
without a trace of any fossa. A swelling of the most doubtful
nature was felt beneath the commencement of the right colon.
At length, a delicate streak was observed running across the
peritoneum of the iliac fossa, close to the attachment of the
ascending colon. A little pulling apart with dissecting forceps
showed that this was the mouth of the fossa, within which the
appendix lay concealed, and from which it easily turned out.
[t was distended with thin odourless pus into an oviform
swelling, which measured about 6 cm. (23 inches) in its

",

lomeest diameter, and was continuous with the cweecum bv a
o= 3 &

Y Hunterion Lectures on Hernin, by C. B, Lockwood, London, 1889, p. 83,
cf seg.  Also, *° Retroperitoneal Hernia of the Vermiform Appendix,” by C. B.
Lockwood, Trans. Path. Soe., London, vol. xli., 1880, p. 118,

= “0On the Fosse round the Cecam, and the Position of the Vermiform
Appendix, with Special Reference to Retroperitoneal Hernia,” by C. B.
IJJI!IE‘I-"-TJ!HI :II]'I H 1. ]{L'F]]E-'.-t-(lﬂ._ fowaand 1:1- .-Irtte’n"ru.-rgf fE el Pr?\.-_nq}l.:’-"l:;_.lﬁ
vol, xxvi.



114 APPENDICITIS CHAP.
narrow stalk. The outer part of the wound suppurated very
slightly, owing, we thought, to the escape of pus at the
operation. The right leg also swelled for a time. These
complications, however, soon subsided, and the patient got
perfectly well.

For histological examination, sections were cut through
the commencement of the eyst near the stalk which united it
to the cecum.  The coats are 2 min. thick, and nearly half their
thickness consists of a ring of lymphoid tissue which survounds
the lumen. The peritoneal coat is rough and very vascular.
The muscular coats are thin, especially the external. The
submucosa is likewise thin (about -1 mm.) and its fibres close
together. The mucosa is a thick ring of inflamed lymphoid
tissue, in the midst of which are many follicles: 1 counted
fourteen in one section. Some of these follicles have a basilar
lymph path of unusual size, but most have none. Presumably
it has become obliterated by pressure. The epithelial lining
of the lumen, together with its basement membrane, has
disappeared throughout about half the circumference. Some
of the epithelinm which still remains has become cubical,
possibly another effect of pressure.

The tubular glands have alinost disappeared, each section
containing but a small fragment of one or two. These are
not dilated and contain no mucous cells.

The lumen contains pus cells, detached epithelium, granules,
and mucus, but no Dbacteria could Dbe seen. 1 regret no
cultures were taken at the operation.

I cannot help thinking that this case affords a clue to others
in which the surgeon has failed to find the vermiform appendix.
It also awakens an interesting train of thought as to the course
the suppuration would have pursued had the appendix burst.

This case and another (Case 33, p. 125) are a commentary
upon a statement made by M. Treves! that the fosswe around
the caecum possess little or no pathological importance.

The calcification of lymphatic glands suggested that, at
the outset, this case might have been tuberculous. No trace
of caseation, of giant cells, or of tubercle bacilli could be
discovered.

U Perityphlitis, p. 4.
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CAsSE 29.—Adppendicitis
empyema of the appendix was met with in the case of a
voung woman, who was twenty-three years of age, and highly
nenrotic, and reported by the physician who sent her to me
to be suffering from “ functional hemiplegia.”

She had recently had an attack of pain in the lower part
of the abdomen and right iliac fossa, which had been diagnosed
as having been caused by appendicitis.  When asked to point
to the seat of pain, she at once indicated the region of the
appendix. At that spot no tumour could be felt, but deep
pressure there made her wince.

The whole course of the colon was painful, and the siginoid
flexure felt thick, hard, and tender. The bowels were consti-
pated, and some muecuns passed with the motions. The question
arose—(1) as to whether she actually had appendicitis; and
(2) whether appendicitis was the cause of the condition of
the colon, or its effect.

As she was very consistent in always referring the
pain to the right iliac fossa, I thought it right to explore.
The appendix was dilated into a pyriform cyst abont
25 em. long and 1'5 cm. in diameter, and attached to
the cecum by a short and narrow stalk. It had a meso-
appendix attaching it to the cwcum and ileam. It was
removed in the usual way, and the patient made an un-
eventful recovery.

The specimen is eut longitudinally. The stalk is solid,
and consists of peritoneal and muscular coats, and a central
core of fibrous tissue. Its diameter is 3°3 1mm.

The cyst is ovoid and, after hardening, measures 2 cm. x
1 em. TIts proximal end joins the stalk; the distal has the
tip of the appendix upon it, and consists of peritoneum,
museular coats, submucons tissue, and some lymphoid follicles,
with their lymphatics.

The walls of the cyst vary in thickness from 5 mm. to
2 mm. The peritoneal coat is present throughout. TIts sur-
face is smooth and covered with endothelium, except in one
or two places where some vasenlar lymph lies upon it.  The
subperitoneal tissue contains many thin-walled vessels full of
blood.

Empyema of Appendiz.— An
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Where the walls of the eyst are thinnest, the muscular
coats are only four or five cells thick; the submucosa is absent:
and the mucosa represented by a very thin layer of intlamed
lymphoid tissue and some pus cells.  All the epithelial strue-
tures have vanished. In the thick parts of the cyst, the
peritoneal and muscular coats are of the ordinary thickness .
the submucosa is very thin:; the mucosa consists of a thin
layer of inflamed lymphoid tissue and a few whole lymphoid
tollicles with the remains of others. Many of the follicular
lymph sinuses have disappeared, but some are present though
narrow. There is no trace of the tubular glands or of the
epithelial lining of the lumen. Amidst the inflammatory
cells of the mueosa are some multinuclear cells, such as are
met with in tubercle, but caseation and tubercle baecilli are
absent. A case of empyema of the appendix, caused by
tubercle, 1s described hereatter.

The lumen contains pus cells, erystalloid bodies, fibres,
and nuelei, but no bacteria.

The course of appendicitis with stenosis must depend, to
some extent, upon the nature of the contents of the lumen.
That these may be of the most dangerous character is shown
by the following cases.

CASE 30.—Adppendicitis with Stenosis— The Bacterial Con-
tents of the Appendiz beyond the Constriction.—Miss X., aged
thirty-four, was robust and usually enjoyved good health. My
friend, Dr. Lewis Jones, treated her at the age of twenty-three
for an attack of perityphlitis. She had tenderness, pain, and
resistance in the right iliae fossa, and the temperature rose
to 102° F. She also had headache, vomiting, and diarrheea.
Similar attacks occurred in May, 1894, May, 1898, and
August, 1898. I saw her with my colleague, Dr. F. W.
Andrewes, between the last two attacks when the region of
the appendix was still tender.

I removed the appendix through a small ineision. It
was not adherent, was about 10 em. (4 in.) long, and con-
stricted 2 cm. from the ceecum.  In sections through the con-
striction, the Iumen is not much bigger than one of the tubular
glands (see Fig. 29). Two or three of the latter are seen by
the side of the lwmen, which is surrounded by the remains



Fic. 29, —Inflaimmatory stenosiz of venmiform appendix. A minute canal with an
epithelial lining is seen near the centre. The others are probably glands. = 20.

Fig. 30.—Streptococei in lumen of appendix beyond stenosis.  x 1000
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of lymphoid follicles, and a quantity of inflammatory exuda-
tion 1n the submucosa.

Beyond the stricture, the lumen is dilated and measures
about 8 mm. across. It is full of muco-purulent tluid which
contains a luxuriant growth of streptococei in almost pure
culture (Fig. 30); and occasional bacilli are to be seen. 1
have not met with such numbers of cocel, except in the walls
of pywemic abscesses,! or in artificial enltures. The coats of the
part of the appendix which held this fluid, were all inflamed

Fii;. 31. —The appendix beyond the constriction shown in Fig. 29.
The epithelial lining is almost perfect. x 20.

with dilated follicular Iymph paths and dilated Iymphatics in
the submucosa: but the epithelium, lining the lumen and
tubular glands, was almost perfect, and merely had an abund-
ance of goblet cells (see Fig. 31).

One cannot but wonder how long streptococei had 1n-
habited this appendix, and what might have happened had
the mucosa been ulcerated. The pathology of erysipelas teaches
us that streptoeocei invade the lymphatic system, but none

I See Lectures on Trawmalic Infeciion, Fig. 20, p. 92,

S—
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could be found in these dilated lymph paths or lymphatics.
Their absence may have been owing to the fact that the
specimen was obtained during a period of quiescence. That
the dangers of such an invasion are not Imaginary is
demonstrated by the following.

CASE 51.—Appendicitis with Stenosis (Steeptococeic Ap-
pendicitis)— Ulceration of Mucosa— Buacterial [Tnvasion  and
Portal Pyemia.—The patient, aged thirty-six years, was
sent to me by Mr. M. B. J. Anderson, who considered him
to be suffering from recurrent appendicitis. In the spring of
1897, he had a slight attack of pain in the right iliac fossa,
This did not prevent him from going to his work, and, the
same evening, he got relief after an attack of vomiting. In
the antumn of 18397, he had a similar attack, but was well 1n
a day or two. In June 1898, a third attack laid him up in
bed for three days. Fourth and fifth attacks of a trivial sort
took place in September and Oectober, 1898. The sixth
was, however, very severe, and had just subsided when I saw
him on May 20, 1899. It was attended with vomiting, con-
stipation, abdominal distension, and inerease of temperature.
The pain was severe over the front of the abdomen, and
beneath the right costal margin. A few days after the sub-
sidence of this attack, I could not find pain at the usual site
of the vermiform appendix ; but the abdominal wall was rigid,
with pain on deep pressure, at a spot situated underneath
the middle of the right rectus abdominis muscle, and about
an inch below the level of the nmbilicus.

The patient’s wife expected to be confined in June, so I
advised him to have the appendix removed after that event.
With my then knowledge I thought there could be little danger
in delay, especially as he had passed in safety through six
attacks.

I lost sight of the patient until early in July, when Dr.
Anderson wrote that he had had another attack, but that the
pain was in a new place, and was most severe heneath the eighth
costal cartilage of the right side, and that the arvea of liver
dulness was increased. He had had several ricors. Since June
19, his temperature had ranged betwixt 98° F. and 102-2" F.
Latterly, it had always been above 100" F. The pulse had
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varied betwixt 80 and 108. He was admitted into St.
Bartholomew’s Hospital, and was obviously very ill. The
appendicular region was devoid of pain and ngidity. Hard
pressure along the right linea semilunaris caused pain, an
inch above the level of the umbilicus. He himself located his
pain beneath the eighth costal cartilage of the right side.
The edge of the liver was felt in front, and the right side of
the chest was absolutely dull as high as the ninth rih. An
exploring needle was thrust into the liver, in several places,
through the midst of the dull area. The lowest puncture
drew off a little fluid which had the appearance of thick pus,
and was pronounced to be such by the pathological department.
On July 15, I resected part of the tenth rib, and, after sew-
ing the costal plenra to the diaphragm, made an incision into
the liver. T failed to find the abscess, although the liver was
explored in all directions. This operation was followed by a
fall in the temperature and pulse; but soon they both returned
to their former high level, and he became steadily worse. A
dose of tuberculin was given, in case we were mistaken, and
had to do with a case of acute tuberculosis;but it was followed
by no reaction.

On July 30, T explored the liver by means of an ineision
through the upper part of the right rectus. The liver was
enlarged, but I could neither see nor feel an abscess in any
part of it. Several hard lumps could be felt along the inner
side of the right colon. A second inecision was made, an inch
and a half above and parallel to the outer half of Poupart’s
licament. The lumps which had been felt, proved to be
enlarged and inflamed lymphatic glands situated in the lower
end of the mesentery and beneath the ascending mesocolon.
Doubtless, their presence explained the pain which had been
felt on deep pressure along the right linea semilunaris. The
appendix was very hard to find. At last, it was found bound
down by tough and vascular adhesions to the peritoneum of
the iliac fossa. It sprang from the outer side of the cmcum,
and was constricted close to its base. It was removed in
the usual manner and the wounds closed.

This operation was rapidly performed, and on the follow-
ing day he seemed rather better, with a lower temperature. As
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I was leaving home my friend and eolleague, Mr. Bruce Clarke,
took charge of the case. The patient became worse with
coutinuously high temperature. Mr. Bruce Clarke reopened
the upper wound and again explored the liver. A soft spot
was discovered, and an abscess full of odourless pus opened and
drained. The shock of this was more than could be borne,
and death ensued in five or six hours. Unfortunately, the
pus from the abscess was not examined.

At the post-morfemn examination other small abscesses
were found in the liver. No evidence of pylephlebitis was

e

Fig. 32. —Streptococei in lvmph on peritoneum of appendix. Note that
streptococei ont of focus look like baecilli. 2 1000.

discovered. There was slight localised peritonitis in the right
iliac fossa.

The histological specimens made from the proximal and
distal ends of the appendix are almost alike. To the naked
eye the sections of the appendix look unaltered : its coats are
of the usual thickness, and its lumen of the usual size and
shape. Most of the peritoneum has been torn off, but that
which remains is very vascular, and engorged with blood.
I'ts surface is covered with lymph, which 1s crowded with cocel,
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diplococel, and streptococei.  The chains consist of from
three to eight cocei.  Small clumps of coeei, probably en-
tangled chains, are also present. The cocel vary in size from
5w to 75 u (Fig. 32). The lymph contains no bacilli.

The outer muscular coat is thin and irregular, the inner of
the usual thickness, but cedematous and penetrated at the
meso-appendix by many blood-vessels. In some sections, a
wide hiatus muscularis i1s seen.

The submueons coat i1s vascular and edematous, but with no
cell infiltration ; its lymphatics are larger than usual. At the
hiatus muscularis, it 1s continuous with the subperitoneal tissue.

Eight lymphoid follicles can be counted in one section.
Some are small, but most have dilated basilar lymph spaces.
The lymphoid tissue of some of the follicles 1s broken up by
enlarged lymph channels. I can discover no other signs of
Ivmphangitis,

The muscularis mucosie is well marked, and separates
most of the lymphoid follicles from the tubular glands. The
tubular glands are slightly dilated, and contain an excess of
mucous cells.  The epithelial lining of the lumen is detached.
Where this 1s the rvesult of disease, the basement membrane,
tubmular glands, and lymphoid tissue are destroyed by ulceration.

The lumen is almost full of a mixture of granules, nuclei,
and epithelial cells, and these are mingled with numbers of
cocel, diplococed, and streptococei.  The chains usually consist
of from five to eight coceci, and some of them are entangled
into clumps (Fig. 53).

These bacteria are not actually seen in the substance of
the appendicular walls, although diplococei lie just within the
Iymphod tissue, at the place where the surface epithelium
and its basement membrane are gone.

A small piece of the meso-appendix is cut in the section.
Its surface has a little Iymph upon it, and this contains cocei.
[ts vessels are engorged with blood, and some of its interstices
are filled with old blood extravasation. A small vein con-
tains a clot of some age, and its endothelial lining is actively
proliferating.  This clot probably has Rt-l‘ﬁ]_lti,]L’(JGl::i vt |
speak with reserve, because mistakes ave ecasily made when
the bacteria arve few.
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No traces of tubercle or of tubercle bacilli are to be found.

It is unnecessary to comment at length upon this case.
The presence of streptococei accounts for the appendicitis and
the inflamed mesenteric glands. The phlebitis of the small
vein in the meso-appendix, shows the way by which the liver
became infected,

The cessation of the pain in the appendix is very remark-
able. I can recall another case in which a similar absence of
pain occurred.

Case 32— Appendicitis— Pevi-appendicular  Abscess —

Fig. 33.—Streptococei in contents of the lumen of the vermiform appendix. = 1000,

Portal Pywmia — Subdiaplragmatic  Abscess. — In February,
1896, I was requested by my colleague, Dr. Gee, to 'upen i
hepatic abscess. The patient was a young man, and some
pus and bile had been obtained by aspirating through the
eighth intercostal space behind.  His condition was very
critical, with a continuously high temperature. There was
nothing that pointed to the cause of the abscess. I made
an inecision parvallel to the lower margin of the twelfth rib,
and managed to open the abscess by pushing a drainage
tube along the back of the right lobe of the liver. The abscess
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was full of feetid pus. A large drain was inserted, and the
abscess washed out with biniodide of mercury lotion 1 in 1000
—the general peritoneal cavity having been shut off with
gauze packing. The patient improved for a time, but died of
septiceernia on March 1; the fourth day after the operation.
At the post-morten examination the large abscess in the liver
was found to have been efficiently drained. The liver con-
tained, in addition, a number of small abscesses. There was
no general peritonitis, hut the vermiform appendix was in-
Hamed and surrounded by an abscess. The note states that
it had tracked up behind the peritoneum towards the liver.
It seems sufficiently obvious, however, that the multiple
hepatic abscesses did not arise by a direct extension of the
suppuration.

Before operating I examined the abdomen. Pain and
rigidity were absent throughout. I believe that I am right
in saying that no one suspected the presence of the appen-
dicular abscess.

The bacteria of the pus of the abscess were not investi-
gated, but its highly feetid character was clear evidence of
the presence of intestinal bacteria.

Appendicitis is a frequent and ofttimes unsuspected cause
of abscess in or about the liver.

The subphrenic abscess may have originated in the usual
way, by the extension of pus up behind the kidney and liver
to the subphrenium.* But I think that, like the others in
the substance of the liver, it was much more likely to have
been caused by the portal pysemia. In operating I certainly
found no evidence of the tracking of pus behind the kidney :
nor was any discovered at the examination.

The following illustrates the elinical history of stenosis
of the appendix, and the specimen shows what is probably
the most usual course of events in the part of the appendix
beyond the stricture. Although the morbid changes are of
the most marked character, the appendix looked almost

1 Maydl, in his classical monograplh, [Fher subphrenische Abseess, Wien,
1594, has collected a number of instances, p. 141, of seq.

® Carl Beck, “ Subphrenic Abscess,” Medical Record, N.Y., February 13,
1896, vol. xlix,, Ko. 7, p. 215.
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normal to the naked eye. It felt, however, very hard and
incompressible,

('ASE :j}:'I.'—;Iju!uf‘.rtfffi'f:fn"h.: with Stenosis and Bacterial Ae-
cumulation beyond the Novrowing, with Ulceration and Bacterial
Tnvasion of Appendicular Walls—The history of this case
is eurions. A gentleman, aged thirty-six, was operated upon
for hiemorrhoids.  During his convalescence, he had a clear,
but not very severe, attack of appendicitis. The temperature
and pulse rose, and he had pain and tenderness on pressure
in the right iliac fossa, with constipation and nausea. The
pain was of a dragging character. We shall see presently
that his appendix was herniated into the ileo-ciecal fossa.
He said that he had had similar attacks very frequently
during the preceding six years. They were brought on by
riding on horseback or by other exertion. He took laudanum
to relieve the severe pain. The appendix rose from the inner
sidde of the ceeum and ran downwards for about 2 em., where
it was bent at an acute angle to disappear into the ileo-ciecal
fossa.  About 5 cm. more of the appendix were pulled out of
the fossa, where it had been coiled upon itself. The last 2 cn.
of the appendix was as hard as indiarubber, and resumed its
curve after it had been straightened out. The ileo-caecal fossa
was from 4 to 5 em. deep, and would just admit the first two
joints of the index finger. The signs of disease in this
appendix were hardly visible to the naked eye. Until a
microscopical examination had been made, 1t was thought that
the appendicular attacks were due to the kinking of the
appendix interfering mechanically with the discharge of its
mucus into the cweuwm. In other words, that the patient
suffered from what Talamon calls appendicular colic. A
glance, however, at the accompanying photograph ot the
distal end, reveals a state of things which not only explains
the attack, but also shows that he was in a perilous condition.

The lumen is full of pus cells, epithelial cells, fragments
of fiecal material, erystalloid bodies, and masses of bacilli of
various sizes (Fig. 35). The appendicular wall is intlamed
and without trace of epithelial lining, or of tubular glands.
But, in addition, the ulecerated wall of the appendix 1s
penetrated by bacilli as far as the muscular coat.
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The dilated lymph spaces of the submucous coats contain
coced, diplococel, and short chains of cocel.  Although not seen
in the microphotograph, some of the bacteria probably possess
capsules.  Some belong to the yeasts.

At the proximal end, near the acute bend, some of the
microscopical appearances arve rather puzzling. In the accom-
panying microphotograph (Fig. 54), it is almost impossible
to say which of the twenty tubules represents the remains of
the lumen of the appendix. On the whole, I should be inelined
to choose the one with a tubular gland springing from its
side.  Presently, I shall have to refer to another case in
which the same condition oceurred.! The tubes ave all lined
with healthy epithelivin, but the surrounding connective
tissue 1s inflamed, and in process of conversion into fibrous
tissue. The lymph paths, too, are dilated.

To my mind the singularity of this case consisted in (a)
the mildness of the appendicular attacks, which Dr. Tooth,
who saw the patient in consultation, considered too mild to
justify an operation; (0) the hernia of the appendix into the
ileo-ceecal fossa; (¢) the curious stenosis near the ciecal end ;
(d) the bacterial contents: (¢) the bacterial invasion of the
appendicular walls; (/) the entire absence of naked-eye signs
when the appendix was excised.

As a result of the operation, this patient has been cured
of his attacks, although he suffers from oceasional slight incon-
venience of some sort. Unfortunately he is now in Australia,
s0 that I cannot tell what this may be.

[t is difficult to guess the exact sequence of events
in this case. [Probably the herniated appendix was morve
predisposed to inflame than a normal one, because of the
difficulty it had in discharging its secretions. Then it became
inflamned and stenosed, so that more mucus and bacteria
accumulated 1 1ts interior. This caused further mtamma-
tion and ulceration, and the latter permitted the bacterial
invasion. The patient was in imminent peril of perforation

1 Appearances similar to this are frequently seen at the distal end of the
lumen of the appendix. I have recently operated upon another case in which
at least two-thirds of the inflamed and adherent appendixz was within the

ilen-ciecal fossa,



Fig. 34.—5tenosis of appendix.  Peritubular inflammation.  Dilatation of 1ymph
spaces. This appendix was herniated into the ileo-colic fossa. = 65,

Fic. 35.—Distal end. To the right are the lumen and its contents, to the left
the wall of the appendix, devoid of epithelium or glands, ulcerated and
penetrated by bacteria.  x 1000.
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or gangrene of the appendix. A case of acute strangulation
of the appendix in the ileo-cieeal fossa has been briefly
described by Mr. Heaton. The patient was a girl, @t. nine.
She had had repeated acute attacks of appendicitis. The
appendix was 5 inches long and only its distal end was canght
in the fossa.’

I shall now briefly give the notes of another case of
stenosis of the appendix, and contrast it with the previous one.
It helps, I think, to account for some of the clinical differences
which are met with in recurrent appendieitis.

CasE 34— Adppeadicitis with Obliteration of Lumen—
Recurrent Appendicitis after Interval of Fifteen Years—The
patient was a widow, aged fitty-four years. She usually
enjoyed good health, but latterly menstruation had become
irregular.  The first attack of appendicitis occurred when she
was in her fortieth year. It was said to have been exceedingly
severe. After an interval of fifteen years the second attack
oceurred,

Mr. Ethelbert Colling, who placed her under my care, said
that she suffered from severe pain in the region of the
appendix, accompanied by constipation, abdominal distension,
vomiting, a high temperature, and accelerated pulse. The
cause of the attack was unknown. When I saw her, two months
after the commencement of this attack, the iliac fossa contained
a tumour which was very tender and rather difficult to feel
because of the rigidity of the abdominal walls. A month later
the tumour was smaller and less tender. The appendix was
removed through the usual small oblique incision. It was
hidden beneath the cwcum, adhering very firmly to the
ciecum, and to the peritoneum lining the iliac fossa.  The
patient made an uninterrupted recovery.

The appendix was about 6 cm. long and had no mesentery.
[t was continuous with the end of the cecum by a slightly
constricted neck. The first inch was about 1°2 cin. in diameter.
The middle of the appendix was constricted, and adhered firmly
to the eiecum, so that it was hard to separate. DBeyond the
constriction, the appendix was about 6 mm. in diameter, and
felt very hard.

U Bribizh .Ur.f-e'ﬁ'r-e'."Ju-'r{.l'hir-:f_. vol. xi., 154985, I- 16G1E,
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The proximal part of the appendix had no proper lumen,
but, in its place, about a dozen tubular glands occupied the
centre of the section. The appearances are alinost exactly the
same as in the photograph of another specimen (Fig. 34, .
127). The tubules are imbedded in lymphoid tissue. Tt is
impossible to say which, if any, of the tubules represents the
real Jlumen. Although the patient was in her fifty-fifth year,
a well-developed lymphoid follicle with its basilar lymph
space 1s seen 1n the sections. The distal part of the
appendix has no lumen, its centre being occupied by a little
Iymphoid tissue.

The peritoneal, muscular, and submucous coats contain
much fibrous tissue, also inflammatory corpuseles in process of
conversion into fibrous tissue. The peritoneal coat contains
groups of newly formed inflammatory corpuscles. I could find
no bacteria, nor any traces of tubercle.

When we contrast these two cases of stenosis of the
appendix, it is clear why the first was accompanied with
frequent attacks of appendicitis, and why the second had so
few. In the first, the appendix beyond the stricture was
ulecerated and crammed with bacteria. In the second, the
appendix beyond the stricture had no lumen and no bacteria.
It is probable that the obliteration occurred during the first
attack. According to some, this obliteration “is one of the
natural processes of cure in perityphlitis.”' This assumption
is unsupported by evidence, and is not borne out hy the
systematic icroscopical examination of execised appendices,
I could find nothing which threw any light upon the strange
history of this case. The patient had had appendicitis at the
age of thirty-nine, then fifteen years of health, and, at length,
a severer attack when fifty-four.

In some cases of stenosis with ulceration, I have failed to
find bacterial invasion of the ulcer, although the examina-
tion has been made soon after the subsidence of the acute
symptoms,

CAsE 35— Appendicitis with Stenosis and Ulecration of
Mucosa, without Bacterial Invasion—Recurrence of Attacks after
an Interval of Nine Years—The patient was a working man,

L Treves, Perityphlitis, etes, p. 11 ; also see Hawkins, p. 24,
K
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aged thirty-eicht years. In 1889, he was in Luke Ward, St.
Bartholomew’s Hospital, for nearly three weeks suffering from
typhlitis. For the next nine years, he remained quite free
from the complaint, but in 1898 and 1899 had five rather
violent attacks. I saw him durine the last. The abdomen
was rigid and tender over the right iliac fossa, and a painful
swelling could be felt just above the outer half of Poupart’s
ligament. The abdomen was slightly distended, and he suffered
from constipation, vomiting, increase of temperature, and
acceleration of the pulse.

The appendix was excised a week after the acute symptoms
had subsided. It was very difficult to find and to dissect
off the ecwemm, which was vough, wvascular, and inflamed.
At this stage of the operation, a hole was made in the
cecum, and this had to be closed with Lewmbert's suture.
The iliac fossa was drained with a large rubber tube. The
patient made a complete recovery.

The appendix is circular and 7 mm. in diameter. If is
characterised by the smallness of its Inmen and the thickness
of its coats. The lumen 15 1 mm. to 1-5 mm. in its long
axis, and 5 mm. in its short. The coats are 5 mm. thick,
nearly the whole increase being in the submucous and
subperitoneal coats. The measurements are as follow:-
Peritonewm, 1 mm.; muscular eoats, -5 mm. to 1 mm.; sub-
mucosa, 1 to 1'5 mm. ; and the mucosa, "5 mm.

The peritoneum has no endothelium, and the subperitoneal
tissue contains quantities of developing fibrous tissue inter-
lacing in all directions. Its lymph spaces and lymphatics are
dilated, and its blood-vessels numerous and full of blood. As
usual, some blood has been extravasated during the operation,
but old disintegrating corpuscles are also present. The fibrous
tissue and Dblood-vessels are penetrating the outer muscular
coat, which, as usual, is irregular and partially absent. The
civcular musenlar coat is broken by a large hiatus muscularis,
where the subperitoneal and submucous coats are continuous.
The civeular muscular eoat is vascular, with groups of inflam-
matory cells along the course of the blood-vessels.

The submuecous coat is very cedematous and vascular. It
contains a quantity of fibrous tissue, especially near the mueosa.
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The mucosa is very fibrous, and contains but an occasional
lymphoid follicle with a rudimentary sinus. The tubula
glands are scanty in some sections and absent altogether in
others ; those which have survived are dilated and lined with
cells discharging mucus.

The capillaries of the mucosa arve dilated and full of blood.
The epithelial lining of the lumen is absent for about one-
third of its extent. In some places, the fluid contents of the
lumen have infiltrated the dilated lymph eanaliculi of the
mucosa. The lumen contains a little mucus with nuelei, pus
cells, and epithelinm. It is doubtful whether either the fluid
in the lumen or the tissues of the appendix contain any
bacteria. Tuberele bacilli are also absent.

Thus the attacks were caused by an inflamed and stenosed
appendix, in which some of the epithelial lining was destroyed,
with purulent infiltration of the mucosa. The infiltration,
however, was very slight, and bacteria were absent. Are we
to assume that although the point of infection in the appendix
was so slight, it nevertheless sufficed to cause a widespread
and severe inflammation of the peritoneum ? or are we to
assume the absorption of some kind of toxin by the exposed
lymphatic system ?

CASE 3 6.—Appendicitis with Stenosis, Superficial Uleeration
of Mucosa, without Bacterial Invasion—At the age of twelve
years, a schoolboy suffered from jaundice. A year later, he had
the first attack of appendicitis, accompanied with pain and swell-
ing in the right iliac fossa, constipation, vomiting, a rise of
temperature, and acceleration of the pulse. He was in bed a
tortnight. 1 saw him after this attack had subsided, and
advised delay to see whether he would recover.

After two more attacks (@t. 15 years) the appendix was
removed through a small oblique incision ten days after
the subsidence of the last attack. Recovery was rapid and
complete. He said he was quite well between the attacks,
could eat fruit and wvegetables, and play football and other
gammes,

The appendix lay coiled away beneath the ciceum, to which
it was adherent. Its length was probably 12 em. A meso-
appendix about 5 em. wide attached the first 8 em. to the
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cieenm and mesentery. The appendix was constricted at the
end of the meso-appendix, and 1 cm. nearer its tip.

The proximal part of the lumen is empty. The distal
contains nueclei, blood corpuscles, granules, mueus, and a very
few coccl and bacilli.  The mucosa is superficially ulcerated,
and its lymphoid follicles small and indistinet. Many goblet
cells are seen in the remains of its epithelial lining, and also
in the tubular glands. The submucous and subperitoneal coats
are crowded with inflammatory cells undergoing elongation, and
their blood-vessels and lymphatics are dilated. No bacteria
can be seen in any of the coats, nor is there any trace of
tubercle baeilli.

To sum up, this 1s a case of appendicitis with uleeration
of the mucosa and inflammatory infiltration of the submucous
and subperitoneal coats. The two constrictions owe their
formation to the cicatrisation of this inflammatory material.
The absence of changes in the lymphoid follicles is to be
noted.



CHAPTER IX

APPENDICITIS WITH COMPLETE OBLITERATION OF THE
LUMEN

Ix the following group I have placed cases in which the lnmen
of the appendix has disappeared. With some observers, as I
have shown before, the disappearance of the lumen marks the
accomplishment of what is termed “the natural process of
cure.”

This assumption is not borne out by the facts, and the
matter is by no means as simple as might be supposed. As
regards the cases which I am about to narrate, it might be
argued that in course of time the patients would have
recovered. But in one, the pain was remarkably persistent
over many years (Case 57): and in another, the attacks of
appendicitis were frequent and severe (Case 28, p. 135).

CASE 57.—Appendicitis with Sclerosis and Obliteration of
the Luimen— The Difficulties of Diagnosis—Mr. H. was twenty-
one years old when he began to suffer violent pains in the
“ pit of the stomach”™ and beneath the right costal arch. He
was thirty-five years of age when I saw him. The pains
occurred at intervals of weeks or months, and usually at
night, obliging him to get out of bed and walk about the
room. The pain ran down the right side of the abdomen
and richt thigh. It was unaccompanied by vomiting, and
was unaffected by exercise or jolting.

I Under the designation of appendicitis obliterans, Senn has grouped a
number of cases, but most belong to the class of stenosis with dilatation of the
lumen ( The Journal of the American Medical Association, Chicago, vol. xxii. p.
403, et seq., 1894).



134 APPENDICITIS CHAP,

His bowels had been troublesome throughout, and about
the beginning, whilst in Spain, he had pain in the lower
abdomen and “swelling of the bowels” Since then his
motions had been loose and light-coloured. He has not had
jaundice. A variety of opinions prevailed concerning the
cause of the pains. The pain and tenderness beneath the
right costal arch led one surgeon to diagnose gall-stones. A
physician thought, for what reasons I know not, that the
vermiform appendix was diseased, although the appendicular

regions were all absolutely painless. A renal calculus was
also to be suspected because the right kidney was tender,
and he had uric acid erystals, and red blood corpuscles in the
urine.

I made a small incision in the right linea semilunaris,
and examined the gall-bladder, pylorus, right kidney, colon,
and vermiform appendix. They were all healthy, except the
last, which felt unusually hard. I removed it through an
incision of less than 5 ecm. It was very hard, and its blood-
vessels engorged with blood.
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The patient made an uninterrupted recovery, and three
months afterwards considered himself quite well.

The result of the histological examination is as follows,
The endothelium and basement membrane of the peritoneum
are intact. The subperitoneal connective tissue is very fibrous,
and contains numerous dilated blood-vessels.  The outer
muscular coat is thin, the inner of ordinary thickness, but
its fibres are separated by edema. The submucous coat is
fibrous and cedematous (Fig. 56). The mucosa is absent, but
is perhaps represented by a little adenoid tissue which occupies
the place of the lumen.

CASE 38— Appendicitis with Obliteration of the Lwmen.
—The vermiform appendix of a young lady, wt. twenty-five
(Miss ID.), was removed for repeated attacks of appendicitis.
For two and a half years she had had an attack every two or
three months. During the attacks her temperature often
rose to 102° F. She had great pain in the right iliac fossa,
with vemiting, constipation, and abdominal distension. The
vermiform appendix was but slightly inflamed, and quite in-
adherent. It lay in the iliac fossa ecoiled upon itself. Tt
was constricted an inch from the ciecum, and also half an
inch from the tip. The last half-inch felt exceedingly
hard. Sections of the cweal and distal ends were cut.
The accompanying microphotograph shows that the con-
stricted part has no lumen, no trace of epithelial lining, or
of tubular glands (Fig. 37, p. 136). The site of the lumen
and mucous membrane is occupied by a new formation of
vascular connective tissue. The lympheid tissue, including
the lymphoid follicles, has disappeared. The inflammatory
tissue has replaced all the mucous coat, and invaded the
innermost part of the circular muscular coat:; the latter,
together with the longitudinal, is penetrated by numerous
small blood-vessels, The peritoneal coat is moderately in-
flamed, and, together with the meso-appendix, contains
numerous small granular cells, like pus cells. Many of the
small lymphatic spaces and channels of the peritonenm are
full of these granular cells. This description also applies to
the distal end of the appendix, except that its lymph follicles
have not disappeared. Three lymph follicles, with their basilar
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lymph spaces, were counted in one section. In all the
sections little heemorrhages had occurred.  The blood cells had
almost disappeared, leaving the pigment, which was most
abundant in the peritoneal coat. No trace of tubercle or of
tubercle bacilli could be found: nor could bacteria be seen
in specimens stained by Weigert’s method.

It is clear that this microscopical examination throws no
light upon the repeated acute attacks of appendicitis. In-

Fic. 37.—Inflammatory obliteration of the lumen of the vermiform appendix. x 45.

asmuch as the Iumen had disappeared, they could hardly be
attributed to pent-up bacterial contents. It is, of course, not
quite right to assume that all the lwmen has gone withont
having seen a series of sections cut with a microtome. Never-
theless, its obliteration is almost a certainty.’

CASE 39.—The Mucosa of the Appendiz destroyed, and its
Lumen obliterated by one Attack of Appendicitis—The muecosa
of the appendix may be destroyed, and the Iumen obliterated

: M‘Burney has also mentioned a case similar to these two. Evidently

obliteration of the lumen does not bring the disease to an end (Aanals of
Surgery, vol. xxvil. p. 319).
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by a single severe attack of appendicitis. Mr. X, aged twenty-
four years, was suddenly seized with an “awful” pain in the
richt iliac fossa. This was followed by vomiting, constipa-
tion, and an inflammatory swelling in the right iliac fossa.
The pulse was said to have been accelerated, and the tempera-
ture rose to 103° F. His condition was considered critical,
and the question of operation was raised. The attack, how-
ever, subsided, and I saw him two months afterwards. His
health seemed to be good, but a tender swelling could be felt
in the right iliac fossa. He was unable to wait and see
whether the tenderness would persist, or whether the appen-
dicitis would recur, because he was anxious to join his regiment
in South Africa. He was told that it was unsafe to do so as
long as he had an inflammatory swelling. At the operation,
which was done through the usual oblique incision, the layers
of the abdominal wall were matted together, and the peritoneum
vascular and thickened. The great omentum was inflamed, and
adherent to the parietal peritonewm just above the opening.

Owing to adhesions the appendix was difficult to find. Its
base sprang from the inner side of the ceecum. For the first
2 or 3 em. 1t looked about the usual size, but then ended in a
cord about 5 mm. in diameter and 7 or 8 cm. in length. The
end of this thin part was adherent to the cecum. The meso-
appendix united about half the appendix to the ileum. The
operation was completed in the usual way, and the wound,
except one stitch hole, healed by first intention (see p. 247).

The result of the microscopical examination of the thick
part of the appendix is as follows:—The endothelial layer of the
peritoneum is replaced with inflammatory cells. The subperi-
toneal tissue is vascular and crowded with inflammatory cells.
It also contains some old blood pigment. The muscular coats
are encroached upon by the inflammatory exudation, but are
easily distinguished, otherwise the specimen would be difficult
to identify.

In some of the sections the muscular coats are deficient
in two places: a gap at the meso-appendix is the hiatus;:
another, at the opposite side, suggests a perforation. At these
places, the inflamed subperitoneal tissue is continuous with the
submucosa. The submucosa and the mucosa have heen replaced
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with imflammatory connective tissue. There is no trace of
epithelium or of a lumen, but the lymphoid follicles are probahly
represented by two small groups of cells. The structure of the
cord-like part of the appendix was similarly affected, but on a
smaller scale.  Bacteria are not to be found anywhere, nor are
there any signs of tubercle.

Special reasons existed for the removal of the appendix in
this case, as the patient could not wait long enough to learn the
probable course of the disease. Inasmuch as the mucous mem-
brane had disappeared and the lumen had become obliterated,
one might have sarmised that the tenderness would have
departed, and that no fresh attacks of appendicitis would have
ocenrred.”  But until the appendix had been exeised, I did
not know whether it might not contain a concretion, or bhe
chronically ulcerated, or even perforated with a small localised
abscess.  All these conditions have been met with in cases
with a similar cliniecal history.  Furthermore, the belief
that the appendix ceases to inflame when its lumen has been
obliterated, rests upon a mere assumption. The cases already
described and that which follows, have led me to doubt whether
obliteration of the lumen brings appendicitis to an end.

CasE 40.—A. D, aged forty, a healthy man, had had two
rather severe attacks of appendicitis. The first began in Feb-
ruary, 1899, and kept him in bed for three weeks. The pain
in the lower part of the abdomen was said to have been severe,
and constipation was a marked feature of the illness. The pain
subsided but did not entirely cease, and he resumed his occupa-
tion within a week. A second attack came on, and he was
in bed for tem days. 1 excised the appendix within two
months of the commencement of the illness. Before the
operation, a tender swelling was felt in the right iliac fossa.
The appendix was 8 or 9 cin. long and was inflamed, swollen,
and adherent, throughout its whole extent. to the under surface
of the cieccum. It had a meso-appendix for about 5 cm. of its
length, the last 2 or 3 cm. being free. At the termination of
the meso-appendix, the appendix was constricted and also
sharply bent upon itself.

1' T have recently found the same condition in a case of long-continued
appendicitiz,
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Sections were cut from hoth the proximal and distal ends
of the appendix, but the histological characters are the same
throughout. The blood-vessels of all the coats are numerous
and distended with blood. The peritonewn has lost its endo-
thelial layer, and the subperitoneal tissue contains many
groups of inflammatory corpuscles, some old extravasated
blood, and a little brown pigment. The longitudinal and
circular muscular coats are of the usual thickness: but many of
the innermost fibres of the latter have been replaced with
fibrous tissue, continuous with a core of the same tissue which
has taken the place of submucosa, mucosa, and lumen. Thus
every trace of epithelium, glands, or lymphoid tissue has
ranished. Tubercle bacilli and other bacteria were sought
for, but none were found.

This case affords much food for thought. If we may
rely upon the clinical history, and I think we may, the whole
of the mucosa disappeared and was replaced in the short
space of two months with newly-formed connective tissue,
which also took the place of the lumen. A previous case
(Case 59, p. 136) shows that this can be effected by one
attack of appendicitis: but in that instance the attack was
very violent, judged from a clinical standpoint, and commen-
surate with the changes which were found in the appendix.
In the present instance, the attacks were not at all out of the
ordinary, so that we are compelled to entertain the idea that
the whole mucosa may disappear, be replaced with fibrous
tissue, and the lumen obliterated in the space of two months,
and after two moderately severe attacks of appendicitis.

In this instance, we again find a continuance of the
clinical symptoms after the mucosa and lumen have dis-
appeared.

In this case, the abdominal wound was about two and a
half inches long, and was closed with four layers of sutures
placed in the peritonemm, muscle, aponeurosis, and skin,
The dressing was removed on the eighth day, and the wound
was found to have suppurated without any disturbance of
pulse or temperature. In consequence, the deep stitches had
all to be removed, a proceeding accompanied with much
trouble and inconvenience. The ultimate result was perfect.



CHAPTER X
APPENDICITIS WITH LYMPHADENITIS AND LYMPHANGITIS

THERE is a class of cases of rather severe recurrent appendicitis,
in which very characteristic changes are found in the lymphoid
follicles and lymphatics. For brevity, we might speak of
them as cases of appendicular lymphadenitis and lymphangitis.

The details of some of this class of cases are as follow :—
The clinical history is a record of severe attacks, lasting about
three weeks, during which the pain is so considerable that
morphia is usually given for its velief. A hard and painful
tumour is felt in the iliac fossa or in the pelvis; the abdomen
is distended ; vomiting occurs at the beginning ; and there is
disorder of the bowels and of the digestion: the temperature
is raised and the pulse accelerated.

At the operation, the appendix is adherent and there is
considerable typhlitis and perityphlitis. The lymphatic glands
in the meso-appendix and mesentery are swollen and inflamed,
as are sometimes those in the iliac fossa or pelvis. The great
omentum is often adherent over the appendix.

The vermiform appendix is swollen to about double its
usual thickness, and feels very solid. It looks red, succulent,
and cedematous. In sections, the lumen may be slightly con-
tracted or slightly enlarged and full of purulent fluid, but it
is not distended. The submucous is the most swollen of the
coats, and next the subperitoneal.

Histological sections show that the lymphoid follicles are
swollen and that there is great dilatation of their lymph
sinuses, of the lymph spaces and lymphatics of the sub-
mucosa, and of the meso-appendix. The other inflammatory
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changes in the mucous, submucous, peritoneal, and muscular
coats are evidently of a subsidiary character. The epithelial
lining of the lumen may be intact or only detached in a few
small patches.

At these places, the lymph canalicular system of the
mucosa is opened, but it is hardly correct to say that ulcera-
tion of the mucosa is in progress. The purulent contents
of the lumen contain various bacteria, but not in any great
numbers ; indeed, in most cases bacteria are rather difficult to
find, and are seldom seen entering the open lymph canaliculi.

In the following case of appendicitis, the changes under-
gone by the appendicular Iymphatic system were of the most
marked character.

CasE 41.—Appendicitis with Lymphadenitis and Lympl-
angitits.—The specimen was removed by operation from a
young lady, aged thirteen years, who was placed under my
care by Dr. Hale. Her history was as follows :—During the
eighteen months preceding the operation, not less than six
attacks of appendicitis had occurred. Some of these had
been very severe and alarming. For instance, during one
which took place six months before the operation, the tempera-
ture rose to 103" F., the abdomen became exceedingly painful,
and there was vomiting, constipation, and distension. It was
stated, perhaps erroneously, that during this attack an abscess
had burst per vaginem.

I first saw her when she was recovering from an attack
which had been caused by a railway journey—a common
exciting cause of appendicitis. A tender, ill-defined, ovoid
swelling, 7 or 8 cm. in its longest diameter, was felt in the
right iliac fossa, opposite the outer half of Poupart’s ligament.
This afterwards proved to be the omentum and appendix
matted together, and adherent to the cmeum and intestines.
In consequence of these adhesions, the appendix was difficult
to find and remove. The progress of the case after the opera-
tion was quite uneventful. The temperature rose to 100" F.,
and the highest pulse rate was 108. The wound healed by
first intention, and she was cured of her symptoms.

To the naked eye, the appendix presented nothing remark-
able. It was red, swollen, and inflamed, with roughness of
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its peritoneal coat. Histological sections merely confirm this
observation, and show in addition the active proliferation of
the peritoneal cells; also, that some of the blood of the
engorged subperitoneal vessels had been recently extravasated
into the tissues, probably during the operation.

Some parts of the subperitoneal tissue hold in their meshes
a little fibrin. The muscular coats are rather thicker than
usual, and contain many nuclel.

The blood-vessels of the submucous eoat are numerous and
rather large. With the exception of slight cellular infiltration,
the submucous coat has hardly any other signs of inflammation.

The lymphoid follicles of the mucosa are most striking
objects. At least twelve can be counted in each section.
Their lymphoid tissue is less dense than usual, being broken
up by small dilated Iymph spaces; but the lymphoid corpuscles
look cloudy and swollen, and the reticulum cannot be seen.
The basilar lymph space, instead of being a semilune at the
base of the follicle, is widely dilated and extended, in most
instances, all round the follicle. Their endothelial lining is
proliferating (see Fig. 38). The lymphaties of the submucous
tissue ave also dilated, and their endothelinm proliferating, but
not to the same extent as that of the sinus. The lumen of
one of them is seen in the upper left of the microphotograph
(see Fig. 38).

Some of the tubular glands ave slightly dilated, and most
of them contain an execessive proportion of mucous cells.

The lumen of the appendix is slightly dilated. Almost
the whole of its muco-purulent contents escaped at the opera-
tion. Its epithelial lining is almost perfect. In some places,
as in the microphotograph, it may have been detached when
the section was cut, but, in others, its absence is the result of
disease. The epithelial cells at the margin of the gap are
evidently in active proliferation, and do not end abruptly, as
they would if they had been torn off. Further, the basement
membrane has also disappeared, and the exposed lymphoid
tissue contains degenerated cells which look like pus corpuscles.
The museularis mucose is absent, so that little intervenes
between the lymph follicles with their enormously dilated
lymph spaces, and the lumen of the appendix. Where the
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lining epithelium is absent, the lymph paths of the mucos:
and of the follicles open freely into the lumen of the
appendix. Thus the epithelial, submucous, and museular
tissues of this appendix are almost healthy. This renders
all the more striking the marked dilatation of the lymphatic
system as well as the inflammatory changes in the peritonenm,
a structure which abounds in lymphatics.

I expected to find appendicitis, with shedding of epithelium

Fic. SR.-—I,}'lu]nhui-E follicles, with dilated 'L_'.'!u]lh sinuses and ]:.,':||,]||1;|_[§._ s, w AR5
The lumen is above and to the right.

and uleeration, and the slightness of the epithelial changes came
as a surprise.

In seeking for the causation of this disease, one at once
searches for signs of a streptococcus invasion. As is well
known, streptococel are the cause of acute lymphangitis and of
erysipelas, its near ally ; but no bacteria of any kind could he
found in the lymph paths, or amongst any of the tissues. A
little mucus, which had remained in the lumen, contained
stray infestinal bacilli.

It 15 to be remembered that, though this examination
was made during a period of quiescence, the signs of lymph-
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angitis and of lymphadenitis are sufficiently clear. The road,
moreover, was quite open for the passage of septic fluids from the
interior of the appendix into the dilated lymphatics. Are we,
therefore, to assume that we are watching the effects of an
intestinal toxin ?

[t is also interesting to observe that marked evidences of
inflammation are found in the peritoneal coat—a part of the
appendix which is abundantly provided with lymphaties.
Doubtless. this 1s no mere accident, but is due to the close
intercommunications of the mucous and peritoneal systems of
lymphatics.

Tubercle and tubercle bacilli were searched for with
negative results.

1 should estimate, that about a quarter of the cases of
recurrent appendicitis have marked inflammatory changes in
the lymphoid tissues and lymphatics. It is hardly necessary
to give the minute details of additional cases, because only
slight variations are met with in either the clinical symptoms
or the morbid anatomy and histology, as exemplified in the
following case :—

CASE 42— Appendicitis with Lymphadenitis and (Edeine
of Submucosa—The Causation of Acute Pain in Appendicitis.—
X., aged thirty-six years, had had five attacks of appendicitis
during two and a half years. I saw him in the midst of the
last, and was struck by the severity of the pain, which caused
him to shout out and roll about in bed. Vomiting took place
at the beginning of the attack, and constipation and abdominal
distension followed. The pulse accelerated, and the tempera-
ture rose to 101° F.

The appendix was of average length, and lay in the iliac
fossa beneath the ciecum. It was acutely inflamed and ad-
herent, and felt very hard and solid. It was swollen to twice
the average circumference. After hardening, the transverse
sections were 10 mm. across. The coats were more than
4 mm. thick, and of this the peritoneal barely measured
25 mmn. ; the outer muscular coat, ‘50 mm.; the inner mus-
cular, “75 mm.; the submucosa, 1-50 mm.; and the mucosa,
Il mm. Thus, with the exception of the peritoneal, all the
conts were swollen, but especially the submucons,
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The lumen was a slightly crenated slit, 2 mm. long and
1 mm. wide.

Although the peritoneal eoat is so thin, 1t contains many
dilated vessels and inflammatory exudation cells, which pene-
trate the outer muscular coat. The nner muscular coat also
contains groups of inflammatory corpuscles. The submucosa
is very cedematous. Its lymph spaces are so distended that
it looks quite transparent, when viewed by transmitted light.
[ts blood-vessels are numerous and fully distended. The
lymphoid tissue of the mucosa is 1 mm. thick. Eight
lymphoid follicles can be counted in one section. The lymph
canaliculi and the lymph sinuses of some of them are dilated,
but only to a small extent. The greater part of the lymphoid
tissue looks clouded, its cells irregular and imbedded in
granular material. The endothelial plates of the lymph sinus
and lymphatics are swollen and granular, as well as those in
the lymphoid tissue. The tubular glands are about half as
abundant as usual, and contain a good many mucous cells.
The epithelial lining of the lumen is also discharging mucus.
[n some places it is completely detached and the mucosa is
uleerated, but not deeply.

The lumen contains a little fluid which i1s composed of
nuclei, pus cells, a few red blood corpuscles, epithelium, and
mucus.  Small ovoid bacilli and oceasional diplocoeci are
present, but very sparsely scattered, and, therefore, difficult to
identify.

No signs of tuberele or of tuberele bacilli can be discovered.

In some sections the hiatus muscularis is seen, and, as
usual, the inflamed submucosa is directly continuous with the
inflamed peritoneum. The meso-appendix contains dilated
blood -vessels and lymphatics, and small groups of inflam-
matory cells, but otherwise it is not much altered.

This case is characterised by (@) an almost complete
absence of bacteria; (h) an exceedingly slight degree of ulcer-
ation of the mucosa; (¢) marked inflammation of the lymphoid
tissues of the mucosa: and () great inflammatory cedema of
the submucosa. It differs from some of the other cases
in the small amount of inflammatory thickening of the
peritoneum.
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The diminution in the number of tubular glands is
ditfienlt to account for, in the absence of uleeration or dis-
tension.

It may be remembered that, during the attacks, pain was
exceedingly severe. It is reasonable to suppose that when
the appendicitis was at its height the swelling of the mucosa,
and especially of the submucosa, was even greater than i1t was
a week after its subsidence. Clearly, the stretching of the
inflamed muscular coats and of the inflamed peritonewmn must
have been considerable and, possibly, rather sudden. Now the
inflamed parietal peritoneum is exquisitely sensitive when
touched or stretched, and, without doubt, the inflamed visceral
peritoneum has the same properties. Thus we may partly
explain the great pain in this and other cases of appendicitis
with inflammatory cedema of the mucosa and submucosa. It
is also probable that the appendicular nerves were inflamed,
thus aggravating the pain. :

This specimen shows that the submucosa may be very
cedematous, without much distension of the lymphatic systemn
of the mucosa.

The changes i the lymphatic system were also very
marked in the following—

CAsE 43— Appendicitis, with Lymphadenitis and Lymph-
angitis.—Mrs. B., aged twenty-six, had her first attack of
appendieitis in September. 1896 : a second in March, 1897 :
a third in September, 1897 ; and a fourth in February, 1898.
In May, 1897, she passed through an attack of enteric fever
of moderate intensity without any appendicular trouble.

The attacks seem to have been much alike. In the notes
mention is made of vomiting at the beginning, pain in the
right iliac fossa, an ill-defined and tender swelling in the
iliac fossa; a temperature of 102° F, and constipation.
Usnally, the symptoms were acute for four days, then began
to subside, and 1in a fortnight had gone. DBut during the last
attack, the symptoms were so severe that an abscess was
suspected.!

In July, 1898, I removed the vermiform appendix. Before

11 am indebted to Drs. Henderson and Robertson for the notes of this
case,
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the operation a small and tender, but very indistinet, tumour
was felt in the right iliac fossa. The appendix sprang from
the inner part of the ciecum, and was strongly adherent to it
and to the end of the ileum. It was not more than 4 cm.
long and bent upon itself. It was red and inflamed, and
swollen to at least twice the usual thickness. The histological
changes are the same as in the preceding cases, i_}wing to
the sections having been cut longitudinally, the course of the
dilated lymphatics are very clearly revealed.

The endothelial layer of the peritonewmn is deficient ; the
subperitoneal tissue is from -5 to 1 mm. thick. It contains a
few inflammatory corpuscles, many dilated and engorged hlood-
vessels, and many dilated lymphatics. The muscular coats
are almost normal.  The submucous tissue is very fibrous and
infiltrated with inflamnmatory corpuscles ; its blood-vessels are
numerous and dilated ; and its lymph spaces and lymphatics
enormously dilated.

The lymphoid follicles of the mucosa are surrounded by
a dilated lymph sinus (as in Fig. 38), which opens into the
dilated lymphatics of the submucosa. The latter can be
followed towards the base of the appendix, where they pass
through a wide gap in the muscular coats, and enter the
meso-appendix.  The follicular lymph sinuses are crossed by
delicate trabeculic. The lymph canaliculi of the follicles are
dilated. The substance of the follicles and of the rest of the
lymphoid tissue is clonded and opague and its reticulum
hidden. The lymphoid corpuscles are, in places, imbedded in
lightly staining granular material.

In some of the dilated lymphatics, the endothelial lining
is perfect ; in others it is proliferating, or swollen and
granular.

The epithelial lining of the tubular glands is complete and
not undergoing any active change. The epithelial lining of
the lumen is also complete throughout the greater part of its
extent ; but portions of it have been shed, allowing the lymph
canaliculi of the mucosa and of the follicles to open into the
Iunen.

The Ilumen containg nuclei, pus cells, red blood cells,
epithelium, mucus, and a few scattered cocel and small ovoid
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bacilli. It is doubtful whether any of these have entered the
Iymph canaliculi.

When we compare the results of the histological examination
and the clinical history together, it is clear that no contradic-
tions arise. All the clinical symptoms are just what one would
expect in a case of lymphangitis and lymphadenitis which did
not end in suppuration.

Sometimes appendicitis is accompanied with an extra-
ordinary degree of inflammatory edema. The eftects of this
are most marked in the loose submucosa and subperitoneal
coat, and it 1s nearly always associated with great disten-
sion of the lymphatics and lymph spaces throughout the
appendix. The effects of this cedema were seen in the next
specimern.

CAsE 44.—Appendicitis with great Tnflommatory (Edemna
and Distension of Lymphatics.—X., a musician, aged twenty-
seven years, had had two violent attacks of appendicitis during
the previous year. The first lasted five weeks, the second three.
They were accompanied with great pain, constipation, vomiting,
distension, acceleration of the pulse, and high temperature.

The abdomen was quite painless before the operation, and
nothing whatever could be felt in the iliac fossa or per
vectum. The appetite was good, and he could eat fruit and
vegetables.

The appendix was excised through the usual incision. It
was upwards of 8 em. in length, and sprang from the outer
part of the ceecum. Thence it ran upwards along the outer
side of the colon, so that the nhli{lue incision had to be
extended to enable it to be removed. The first 4 or 5 cm.
of the appendix were attached to the ciccum and colon by a
mesentery 2 cm. wide.

The surrounding peritoneum was thickened and inflamed.
A piece of non-vascular, yellow, friable material came away
with the appendix. This consisted of branched anastomosing
cells with oval nuelei. The protoplasm of most of the cells
had undergone fatty degeneration. Signs of tubercle and
tubercle bacilli were wanting.

The swollen appendix is cireular in section, and 12 mm.
in diameter. Nearly the whole of this enormous increase is
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due to thickening of the submucous and subperitoneal coats.
This is shown by the following measurements :—Peritoneum,
1 mm. to 1'5 mm.; museular eoats, 1-5 mm.; submucosa, 2 to
3 mm.; and the mucosa, 75 mm. The whole thickness vary-
ing from 4 to 6 mm. The lumen is cireular and from 2 to
25 mm. across. It is full of granular material.

The endothelial layer of the peritonenm is destroyed.
The subperitoneal tissue is thickened by masses of inflam-
matory cells, edema, and some old and some recent blood
extravasation. The subperitoneal vessels have thin walls and
are distended with blood.

The muscular coats are edematous and their fibres far
apart.  The submucosa contains great numbers of small
blood - vessels with thick walls. Its lymph spaces and
lymphatics are enormously dilated (same as in Fig. 52, p.
257), and give it a very loose appearance. It contains
a good deal of fibrous tissue, but hardly any inflammmatory
cell infiltration. .

The mucosa is half the usual thickness. It has been
compressed between the swollen submucosa and the fluid in
the lumen. Its lymphoid tissue is opaque, and the stroma
cranular and swollen. In one section, it possesses nine
lymphoid follicles, each follicle heing almost surrounded by a
dilated lymph sinus as in the previous case (Case 41,
p. 141) But the follicles themselves are small and
crescentic, as if compressed. About a quarter of the tubular
glands have disappeared, and those which remain arve short
and dilated. In some, the dilatation is so great that the
gland 1s a wide bay opening into the lumen. This is one of
the ways in which the tubular glands disappear, and the
lumen grows larger.

The tubular glands are lined with epithelinm which is
actively discharging mucus. At the mouths of some of them,
the epithelium has been entirely shed, the lymphoid tissue
being laid bare. The lymph canaliculi do not, however, con-
tain bacteria.

The Inmen is also lined, but not completely, with epithelium
In an extreme stage of mucous secretion. In some sections, it
has been entirely shed, leaving the basement membrane in
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contact with the fluid in the lumen. The state of the
epithelium is the same throughout the appendix.’

The lumen is full of mucus mingled with oval nuclei, pus
cells, and ‘masses of bacteria. Some of these are composed of
minute ovoid bacilli which might easily be mistaken for
staphylococel ; others consist of larger bacilli, which look like
proteus vulgaris. None of these bacilli are penetrating the
HIUCOsA.

Presently some evidence will be adduced to show that this
Iymphadenitis and lymphangitis may, as in other regions of
the body, end in suppuration (Case 52, p. 172).

1 1 possess eighteen seetions through all parts of this appendix.  Its distal
end is looped so that each section has two lumens.



CHAPTER XI
TUBERCULOUS APPENDICITIS

PriMary tubercle of the vermiform appendix is undoubtedly
an exceedingly rare disease. In the following cases, the
tuberculons appendicitis was always associated with tubercle
elsewhere.

[ have now made a histological examination of 83 cases
of appendicitis. In every instance sections from morve than
one part of the appendix were stained for tubercle. The
characteristic signs of tuberculous inflammation and of caseous
degeneration and softening have only been seen in the three
cases described below (Cases 46, 47, and 48).  Tubercle bacilli
were sought for but were not seen, with the doubtful exception
of Case 46.'

One of my specimens shows exceedingly well the invasion
of the vermiform appendix by tubercle bacilli; also the course
which the tuberculous process pursues. This is one of the few
specimens which [ did not execise myselt.

CAsE 45.—Tuberculous Appendicitis—The patient was
a man, aged sixty-three. He died of tuberculous disease
of the lungs, complicated with tuberculous uleceration of
the larynx and trachea, and of the intestinal mucous
membrane. He had no symptoms which actually pointed
to disease of the appendix, but only obscure abdominal
pains. The microscopical sections show many groups of
tubercle bacilli scattered throughout the mucous coats of the

! The lumen of the appendix and the uleerated mucosa often contain
bacilli which retain fuchsin after washing in dilute solution of mineral acid,
but they do not possess the morphological characters of tuberele baeilli.
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appendix (Fig. 59). As many as thirty may be counted in
one field of the microscope. The usunal inflammatory and
degenerative changes have ocewrred. The accompanying micro-
photograph, which has been taken with a lower power (Fig. 40),
shows that the lining epithelinm of the lumen of the appendix,
and of many of its tubular glands, has been shed. In some
places, the tuberculous inflammatory material has degenerated
and softened, and discharged itself into the lumen of the
appendix. In this way, the interior of the small tuberculous

Fi. 39.—Tuberculous appendicitis.  x 1000,

abscess or ulcer has become exposed to the septic contents of
the lumen, which consist of pus cells, granules, mucus, and
scattered bacteria, mostly bacilli of various shapes and sizes.
KEvidently this appendix presents exactly the conditions which,
as I have described elsewhere, are necessary for “consecutive
infection.”'  But as yet none has oceurred. The surface of
the tuberculous ulcer has upon it many groups of bacilli, but
these have only penetrated its tuberculous base to the most
trifling extent.

U Haunterian Lectures onn Trowmatic f:rji"i:f'.:'m.!, i‘:riiuhu]‘g]l and London, 1 =46,
p. 128
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We may infer, therefore, that commencing tuberculous
inflammation and uleceration of the mucous lining were in-
sufficient to produce the clinical symptoms of appendicitis, hut
that the latter would have appeared if consecutive infection
had taken place.

Presently, I intend to refer to an instance in which the
tuberculous process had spread in the other direction, and was
on the point of breaking into the general peritoneal cavity.
In the present instance, such an eventuality was guarded

Fis. 40.—Tuberculous appendicitis, showing tuberculous abscess or uleer
opening into the lumen, x50, The lumen is above,

against by the peritoneal, muscular, and submucous coats,
which were intact, although slightly intlamed.

This case does not tell us how the tubercle bacilli reached
the appendix. Had they travelled with the blood stream, we
might have expected to find tubercle in the other coats of the
appendix, especially in the peritoneal coat. Dut when we
recall that the patient had tuberculous ulceration of the
trachea and larynx, we may infer that the bacilli may have
been swallowed and thus reached the appendix.

CAsE 46. — Tuberculons Appendicitis — Empyema  and
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Impending Perforation of Appendic. — When first [ saw
this patient, with Dr. DPoulter, I strongly suspected that
his disease was tuberculous. It is true that the first onset
of the appendicitis itself had had no unusual features,
but to my mind the general condition of the patient was
such as to suggest more than a mere appendicitis. The
boy was very anwmic, with general wasting and debility ;
each night his temperature rose two or three degrees, and
this persisted for many weeks without any signs of 1mprove-
ment.

The patient was eleven years old, and at the beginning of
September, 1897, had had a typical attack of appendicitis. A
severe pain in the right iliac fossa was accompanied with
fever, constipation, distension, and vomiting. He never
actually recovered from this attack, but continued to lose
weight. In January, 1898, three months after the commence-
ment of the attack, I could still feel a tender and indurated
swelling in the right iliac fossa, opposite the outer half of
Poupart’s ligament. Inasmuch as the appendix eculd not be
felt through the rectum, and as bladder symptoms were absent,
it seemed almost certain that the swelling indicated the position
of the appendix, and that it lay in the iliac fossa. Also, since
pressure caused pain along the outer side of the cweum, I
inferred that the diseased appendix probably extended in that
direction.

The operation was done through the oblique inecision, which
was made a little further out than usual, because of the supposed
position of the appendix. That organ was found behind the
outer margin of the cwcum. It was inflamed, adherent, and
distended with pus. No caseous material or caseous mesen-
teric glands were found. The subsequent progress of this case
was as follows.  After the reaction caused by the shock of the
operation had passed away, the temperature fell to normal.
On the ninth day, the wound was healed. But after awhile,
the patient’s temperature became the same as it had been before
the operation, and a hard swelling formed under the scar and
around the ciecum, then a little pus escaped. The swelling
was very persistent. It was exposed under an anesthetic,
but no collection of pus could be found. Ultimately, it
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subsided without a corresponding fall in the temperature
Four months after the operation, he had a considerable
hiemorrhage which was thought to have come from the
right kidney, because that organ was painful and slightly
enlarged. It was supposed that the kidney was tuberculous,
although Dr. . W. Andrewes could find no tubercle bacilli in
the urine.

When the appendix was examined with the naked eye, it
looked as if the dilatation had not been accompanied by any

._.'r.'"'r:'._'-' . ._-__.',1:-":.. i
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Fi:. 41.—Tubercle of the vermiform appendix. The formation of a tuberculous
perforation. x35. The lumen is above, the remains of the peritoneum are below.

actual thinning of its coats. Indeed, the swollen lymphoid
tissue of the mucous coat and the inflannmatory exudation made
its walls look thicker.

At one point the muscular coats were almost absent,
having been destroyed by the inflamnmatory process (Fig. 41).
The inflammatory exudation had reached the peritoneal
coat. A layer of peritoneal and subperitoneal tissue, not
much more than half a millimetre thick, backed up by an
uncertain quantity of adhesions, was all there was to
prevent the escape of the pus into the general peritoneal
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cavity.!  Clearly this appendix was excised none too soon.
It is interesting to speculate what the result would have heen
if perforation had taken place. The specimen shows very
clearly how it would have occurred.  The inflammatory
material would have soon invaded the peritoneum, then
it would have degenerated and softened, and allowed the
pus to escape. I say this because it is clear that tuber-
culous disease pursues the same course n the vermiform
appendix as in other tissues and organs.  First, the invasion
of tubercle bacilli; then an inflammatory process, followed
by degeneration and caseation: and last, softening of the
caseated material, with the formation of an abscess or
ulcer.

My belief that this unfortunate boy was suffering from
tubercle led me from the beginning to give a very guarded
prognosis, and it is, perhaps, fortunate that I did so. Much
remains to be learnt about tuberculous appendicitis, but we
can safely say, first, that an operation may fail to remove the
whole of the disease: secondly, that other organs may be
tuberenlous ; and thirdly, that, in consequence, the illness
may persist after the excision of the appendix. It may,
however, be quite desirable to perform that operation.
Otherwise, as the case which I have just deseribed shows, the
patient might be left with an empyema of the appendix
upon the point of bursting.

CASE 47.—Appeadicitis with Tuberele of the Cwcwm and
llewim.—In January, 1896, my friend, Dr. Lovell Drage, placed
under my care, in the Great Northern Central Hospital, a boy
aged fourteen years. He seemed to have been a healthy
youth until August, 1895, when, after a feast of apples, he
was seized with an attack which Dr. Drage diagnosed as
typhlitis. A lump was felt in the usnal place beneath the
right linea semilunaris. After some time in bed, the symp-
toms subsided and he was supposed to have got well.

About Christmas, 1895, he helped at a supper, and became
ill again with constipation, vomiting, abdominal distension,

' T thought the pus and inflammatory products contained scattered tubercle
bacilli, but, as is usual in chronic mycotic processes, there were very few and
these difficult to identify.
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and a painful tumour in the region of the appendix.  About
this time also some extraordinary vermicular movements of
the small intestines were noticed. The pulse and temperature
were raised.

When I saw him, towards the end of January, the abdomen
was slichtly distended. A hard irregular tumour was felt
behind the right linea semilunaris, about midway between the
umbilicus and anterior superior spine of the iliuin. The
tumour was about 35 inches across, movable, and painful
on pressure. Ler recfwm, a round cord, about a third of an
inch in diameter, was felt in the recto-vesical pouch. The
pulse rate was about 90, and the temperature 101° F.

In the absence of any other indication, I attributed the
tumour to an ordinary attack of appendicitis.  When the
abdomen was opened in the right linea semilunaris, about
8 ounces of clear fluid escaped, and a number of tuberculous
nodules were found studded about the cieenin, the end of the
ileum, and the mesentery. Many of the mesenteric glands
were enlarged and caseous. One was removed, and the histo-
logical examination showed it to be tuberculous. The great
omentum was inflamed, and adherent to the ciecum and to the
end of the ileum, as in ordinary appendicitis. The vermiform
~appendix was very slender and difficult to find, because it was
inflamed and adherent to the under surface of the cacum ; but
as its removal was difficult, and as it appeared to be such a small
part of the diseased condition, it was not excised. The wound
healed by first intention, and the pain, which had previously
been very severe, was completely relieved. The boy returned
home and shortly afterwards died of general tubereulosis.

I am quite at a loss to tell how this rather acute
tuberculosis of the ceecum, ilewm, mesentery, and omentum
could have been diagnosed, except by an operation. It 1s
possible that a thorough examination, between the two attacks,
would have shown that the pulse rate and temperature had
not completely subsided, and also that the tumonr was
oradually growing larger.

CASE -'-I-S.--—;Lljjf}r’;:rfif."ilff.q it ffr-'i'ff; Heneral wlerculouvs
Leritonitis—In the last case, the appendix was not exeised,
becanse the adhesions would have necessitated a prolonged
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and difficult operation. This was thought unjustifiable in
a patient with such extensive and acute general tuberculosis
of the peritonemm. But tuberculons peritonitis was also met
with unexpectedly in another case. In this, the disease was
not far advanced and the appendix not very adherent. As
excision seemed to offer but little additional risk, and to
afford a prospect of relief from some of the symptoms, 1t was
carried out.

The patient was a healthy-looking young man, aged twenty
years. In March, 1899, he first suffered from an attack of
abdominal pain, and had others in July, November, and
January, 1900. These attacks were much alike. For the
first twenty-four hours, the pain was acute all over the
abdomen, but worst about the wmbilicus. On one occasion,
it did not subside for nearly three weeks. Latterly, the pain
had been worst about midway between the wmbilicus and
the anterior superior spine of the ilium. The attack was
sometimes accompanied with vomiting, and always with con-
stipation. A relative, who was a medical man, could find no
alteration in the pulse or temperature during the attacks.
[ saw the patient a few days after the last of them, and
could discover nothing, except marked tenderness over the
iliac fossa ; and nothing abnormal could be felt per rectum,

The abdomen was opened by a small oblique incision
The peritoneum was of a deep red colour, about an eighth
of an inch thick, and felt shotty. It was not at all easy
to recognise. A little yellowish serous fluid ran out when
the peritoneumn was inecised, and small, hard, white glt}bulal'
tubercles were found all over the parietal peritoneum, the
omentum, intestines, and appendix. The latter was about 10
centimetres long, and -had a mesentery for about two-thirds of
its length. It lay beneath the ciecum, and was adherent to
it, and to the iliac peritonenm. It was removed in the usnal
way, together with some of the omentum and parietal peri-
toneum. The patient made a rapid and uninterrupted recovery.

The proximal sections are ovoid, and measure 7 mm. in
the long axis, and 6 mm. in the short. The coats taken
together measure from 125 mm. to 3-25 mm. The lumen
1s the usual T-shape, and not dilated.
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The peritoneal coat is the only one in which inflannnatory
changes are in progress. Its vessels and lymphatics are
dilated and full of blood, and its tissues contain numbers of
nucleated cells, which, in places, have collected into little groups.
The muscular, submucous, and mucous coats are hardly altered.
Some of the lymph spaces and lymphatics of the submucosa
may be slichtly dilated. The lymphoid tissue of the mucosa
is abundant, but its delicate stroma is visible throughout.
Nine or ten lymphoid follicles can be counted in a section.
The central and peripheral parts of some of these have, 1
think, disappeared during the cutting. The tubular glands
are normal ; so is the epithelial lining of the lumen. The
latter 1s absent in a few small areas, but its basement
membrane remains.  As no detached epithelinmn can be seen
in the lmmen, this, too, may have disappeared during the pre-
paration of the section.

The lumen contains a hittle mucus, some nuclel, a few red
blood corpuscles, and occasional small ovoid bacilli, single, in
pairs, and short chains.

The distal specimens ave slightly different. The sections
are but half a centimetre in diameter, and the lumen is
absent, the centre being occupied by a little Iymphoid tissue.
The peritoneum is inflamed as in the proximal sections,
and, in addition, it 1s studded with several small tubercles,
which display the histological structure of tubercle in perfec-
tion, and are especially rich in multinucleated giant cells.
Although many sections were stained for tubercle baeilli by
Ziehl's process, none could be discovered. The portions of
tuberculous parietal peritoneum and of the omentum had the
same histological characters.

Evidently, in this case, the inflammation was confined to
the appendicular peritoneum, the muscular, submucous, and
mucous coats being healthy. From this 1 infer that the
appendix was not primarily affected, but that it became in-
volved in the general tuberculous peritonitis. Also, if 1t be
true that, when this is the case, the muscular, submucous, and
mucous coats are healthy, and the lumen unoccupied by pus
or bacteria, then the removal of the appendix is less iinperative,
and, as in the last case, it may be left behind if very adherent.
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We may also speculate as to how far the elinical symptoms
were caused by the general tuberculous peritonitis, and how
far by the appendicitis. Doubtless some of the pain is
attributable to the former, but the attack of vomiting, consti-
pation, and pain in the right iliac fossa must, I think, have
been due to the latter. If this be so, then it follows that
inflammation of the appendicular peritoneum is alone sufficient
to cause the clinical symptoms of appendicitis. In support of
this inference, I would remark that this patient was seen three
months after the operation, when he seemed to be in excellent
health, and his abdominal symptoms had disappeared. A part
of his wound had, however, become tuberculous.



CHAPTER XII

THE PATHOLOGY OF CASEs OF APPENDICITIS WHICH UNDERGO
PERMANENT RECOVERY

A proporTION of cases of appendicitis end in complete and
permanent recovery. Thirteen years ago I saw a boy during
an acute attack, and although he has been carefully watched
ever since, there has not been the slightest sign of a fresh
attack. I believe him to have had an attack of appendicular
lymphadenitis and lymphangitis, but it is obviously impossible
to obtain histological evidence of the condition of the appendix
under these circumstances,

The nature, therefore, of the appendicitis in the cases of
complete recovery must remain a matter for surmise. But, in
one of my operation cases, the structure of the appendix was
so little altered after three marked attacks that its complete
recovery, vestitutio ad infegratio, seemed well within the range
of possibility.

CAsEg 49— d-'f”.u*ﬂr”r'.f'fi's writhi !',r,'.l‘rxﬂns,rf‘a% vit  Perifoneal
and Submucous Coats— The Morbid  Histology in  Cases of
Appendicitis which permanently recover.

The patient was
an undertaker's assistant, aged twenty-five years. Until July,
1899, he had had excellent health. One afternoon a severe
abdominal pain was followed by appendicitis, which kept him
in bed for five days, and away from work for ten. It was
accompanied with pain and constipation, but not with vomit-
ing. Within a month, he had a second attack with vomiting
and marked pain in the right iliac fossa. In February, 1900,
he had a third attack of a similar but less severe character.
He was very anxious to have an operation performed. On
M
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the fourth day after the subsidence of the last attack, I
removed the appendix through a small ineision. It was
inadherent, and easily withdrawn along with the ciecum
from the abdomen. The appendix was 8 or 9 cm. long, and
had a mesentery for half its length. Its blood-vessels were
numerous and engorged, and its surface slightly rough. It
felt exceedingly hard. The cwcum was rough and shaggy :

Frc. 42. —Hiatus muscularis. The lumen is above, the meso-appendix below. The
continuity of the slightly inflamed submuecosa with the meso-appendix is clearly
geen. 25, ;

the operation was completed in the usual way, and the patient
made an uneventful recovery.

The proximal and distal series of sections are alike,
except that the distal have a hiatus muscularis. Here the
dilated blood-vessels and lyvmphatics of the submucosa, and its
inflamed tissues arve continuous with those of the appendicular
peritoneum and mesentery. This point is so clearly shown
that the microphotograph has been reproduced (Fig, 42).

The sections are ovoid, and measure 7 mun. by 8 mm.
The lumen is irregularly crescentic, and 3 mm. long and 1 mm.
broad at its widest part. The coats together are from 2 mm.
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to 4 mm. thick, chiefly owing to inflammatory wedema, so that
the hardness of the appendix is sufficiently explained. The
follicular lymph paths are distinetly visible to the naked eye.

The endothelial layer of the peritoneum is proliferating.
The subperitoneal connective tissue contains many dilated
blood -vessels and lymphaties, and groups of inflammatory
exudation corpuscles. These evidences of Inflammation are
most marked next to the hiatus muscularis. The meso-
appendix also contains dilated blood-vessels and lymphaties,
and some groups of inflammatory corpuscles.

The muscular coats are of the usual thickness, bhut contain
some dilated blood-vessels and lymphatics, and a rather greater
number of nuelei than usual. In the distal sections, the
muscular coats are broken by a hiatus muscularis, 1 mm. wide.

The submucosa is thick and wdematous ; its blood-vessels
are numerous, large, and dilated ; its lymph spaces and lymph-
atics are widely dilated. Its tissues are rather thickly studded
with nueleated cells which, in sections cut through the hiatus,
all pass out into the meso-appendix and subperitoneal coat
(Fig. 42).

The lymphoid follicles flank either side of the crescentic
lumen. They are so close together that the exact number in
a section is uncertain, probably from ten to twelve. They are
absent at the hiatus muscularis. The structure of the follicles
has undergone no alteration, but the follicular lymph paths,
although empty, are widely dilated and very extensive, other-
wise they seem unintlamed.

The epithelial lining of the lumen is intact, and many of
its cells are full of mueus.  The tubular glands are normal.

The lumen contains a little mucus and some nucleated
cells. No bacteria can be seen, nor any trace of tubercle or
of tubercle bacilli.

In this case of appendicitis, it is clear that the epithelial
elements of the mucosa had hardly been invelved. Further-
more, its lymphoid follicles and lymphatics had undergone no
serious alteration, although it is probable that they had been
inflamed. DBut the submucosa and subperitoneal coats still
bear an 1mprint which proves them to have passed through
an inflammatory attack sufficient in severity to account for the
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clinical symptoms. None of the histological changes are,
however, such as would preclude recovery. The inflammatory
exudation corpuscles could have disappeared, and the dilated
blood-vessels and lymphatics returned to their usual size.

Case 50.—Appendicitis with Repeated Attacks— Slight
Histological Changes— A powerful young man, aged twenty-
eight, returned from South Africa to have his vermiform
appendix removed, because, as he said, he had had about twenty
attacks of appendicitis. These were accompanied by the usual
symptoms, pain in the right iliac fossa, constipation, vomiting,
and slight abdominal distension. The changes in pulse rate
and temperature were unknown. The attacks usually laid him
up for from five to seven days. Pressure over the region of
the appendix caused pain and muscular contraction, and an
indistinet twmour could be felt.

The appendix was excised through a small oblique incision.
[t was from 8 to 9 cm. long, vascular, swollen, and adherent
to the cwcum and iliac peritoneum. It was not constricted
anywhere, and was of the same calibre throughout, having a
diameter of 1 em. The tip of the great omentum was also
inflamed and adherent to the appendix and ceecum.

Thus it was clear that the attacks of appendicitis had
been severe. The result of the microscopical examination is
briefly as follows:—The peritoneal coat is denuded of endo-
thelium, thick, very vascular, but with a moderate amount of
cell infiltration. Its surface has upon it a few groups of
iIlﬂa’:lIlillill-lﬁll'l"n' cells, but no bacteria can be seen amongst them.
The muscular coats ave thick, especially the inner (1'75 mnw).
In the distal sections, there is a gap in the muscular coats
opposite the meso-appendix, through which vast numbers of
small blood-vessels enter and leave the submucous coat. The
submucous coat is very vascular and full of inflammatory cells.
At the gap in the muscular coats, its fibrous tissue, which is
increased in quantity, becomes continuous with that of the
meso-appendix and subperitoneal connective tissue.

The muscularis mucoswe is either very thin or altogether
absent. Four lymphoid follicles are seen in a section. They
are small, and possess no basilar lymphatic. The tubular
clands have large lumens full of mucus. Their epithelial
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linings are perfect, but have many goblet cells. The lumen of
the appendix is lined with epithelium, which also has many
goblet cells. It contains a little mucous secretion and a few
nucleated cells. No bacteria can be seen. There is no
evidence of tubercle.

Thus the chief histological changes are in the peritoneal
and submucous coats. The mucosa is almost healthy. Evidently
the lymphatic system had little share in the disease, the
brunt of which seems to have fallen upon the peritoneal and
submucous coats. Here again we have a specimen of inflamed
appendix which has not undergone such changes as might
forbid an eventual complete recovery.



CHAPTER XIII

APPENDICITIS AND PERITONITIS—NON-SUPPULRATIVE AND
SUPPURATIVE

I~ appendieitis with superficial uleeration of the mucosa, the
peritoneal covering of the appendix is usually smooth and
polished, and betrays to the naked eve nothing abnormal
beyond a slight vascular engorgement. The microscope, too,
reveals little beyond some endothelial proliferation (Case 1,
p- 35). Amongst the groups of cells which are thus pro-
duced, bacteria may be met with (Case 69, p. 231).

[n these cireumstances, I have often seen the peritoneal
covering of the ciecum slightly rough and “ shaggy.” Derhaps,
this curious typhlitis is in some way connected with the spread
of inflammmation along the lymphatics. In a recent case, the
ceecum was healthy, and the curious shaggy appearance was
confined to the last two or three inches of the ilenm. In
stenosis of the appendix, with mucocele, uleeration of the
mucosa, or empyema, the peritoneal coat is usually rough and
inflamed and adherent to contiguous structures. The micro-
scope reveals vascular and lymphatic engorgement of the
peritoneal coat, together with endothelial proliferation and
cell infiltration. Baeteria may, or may not, be found during
the period of quiescence. When, as a sequel to ulceration
of the mucosa, the infection spreads to the submucosa and
to the peritonewm, the appendix often becomes hidden amidst
adhesions (Case 6, p. 46). Such a state of things easily
leads to the formation of pus, so that small localised
abscesses may be opened during the course of the opera-
tion. In some of these cases, the appendicular walls are
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intact (Case 12, p. 64), but in others perforation or gangrene
has occurred. The concomitant suppuration is, anatomically,
circumseribed or diffused, and, clinieally, ehronic, subacute, or
acute.

As the question is one of great importance, 1 propose
to give some additional cases bearing upon suppuration in
appendicitis. It is not always possible to infer, from the
histological characters of the appendix, what sort of changes
preceded the spread of bacteria to the peritonenm. Doubtless
the final course of events was sudden and rapid, and such as
is seen in other acute infective diseases, as, for instance, 1n
cellulitis or traumatic gangrene.

When the question of operative interference is heing dis-
cussed, the decision is often made to depend upon the supposed
presence or absence of pus. The dangers of an intraperitoneal
abscess are so obvious that when one was known to have
formed few would shrink from an operation. Indeed, I cannot
help thinking that there are some who believe that it is right
to wait until suppuration has actually oceurred. Clearly, 1t
would be safer to endeavour to anticipate such a dangerous
complication,' but before this can be done, the morbid condition
of the appendix must be diagnosed. In nearly all cases, there
is a stage in the disease which is antecedent to perityphlitis
or to suppuration. In fulminating appendicitis with gangrene
or perforation, the interval is short and may be measured by
houwrs: but I do not doubt that increased experience will
teach us how to recognise these, even in their earlier stages.

Sometimes, the appendicitis antecedent to perforation and
suppuration is overlooked, although the indications may have
been of the most obvious description. For instance, a lady
who nearly died of intraperitoneal suppuration, said she had had
severe pain in the iliac fossa for months before (Case 81, p. 274).
In other cases, a severe appendicitis subsides, leaving the organ
chronically inflamed, and with perhaps a concretion in its
interior. Under these circumstances, an abdominal or rectal
examination, and an inquiry into the elinical symptoms, would

| Mr. Treves estimates that the advent of suppuration at once increases the

mortality of perityphlitis to 30 per cent, the average risk being about 5 per
cent (Perituphlitiz, p. 53).
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afford clear evidence of the presence of the inflamed appendix.
It it be not excised, the inflasnmation recrudesces and ends in
perforation, gangrene, and suppuration. The removal of the
chronically inflamed appendix, during comparative quiescence,
would have been attended with trifling danger.

A rather exaggerated importance is given to the presence
or absence of pus. The formation of pus may sometimes be a
favourable sign, and some of the most rapidly fatal forms of
peritonitis run their course without any having been formed.
After death, the peritoneal cavity contains a little sanious
fluid, teeming with bacteria; and small groups of bacteria,
usually streptococci, are scattered like particles of oil over
its mtensely mflamed surface. As a matter of fact, it would
be of far greater value to be able to ascertain, as early as
possible, the nature of the infection, rather than its results.

The type of suppuration is determined by many circum-
stances. One of the most remarkable properties of the peri-
toneum is the rapidity with which it is able to adhere and
surround a septic area with a barrier of lymph. Obviously,
the formation of efficient adhesions is partly an anatomical
problem. The ileo-caecal angle, and the sub-ciecal recess are
easily shut off, and ave, therefore, the usual seats of localised
abcesses.  Similarly, a collection of pus at the bottom of
Douglas’s pouch, or of the recto-vesical pouch, tends to become
hemmed in by a covering of adherent intestines. The recess
to the right of the caeeum is also favourable to localisation.

In the second place, something depends upon the infecting
organisms. I have given, elsewhere,' some account of strepto-
coccie peritonitis.  In this, the inflaned peritoneum looks as
if it had been oiled, and its cavity contains some thin odour-
less pus.  The inflammation is diffuse, involves a large avea,
and has little tendency to become circumseribed.

The inflamed surfaces adhere to one another, but are easily
separated. In sections, the peritoneal vessels and lymphaties
are engorged, and the surface covered with a little lymph
mingled with vast quantities of streptococci. In places, the
chains of cocel penetrate the substance of the peritoneum as

' Huntevian Lectures on Trasmatic’ Tnfeetion, Edinburgh and London,
1896, p. 19 ef seq., Figs. 4 and 5.
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far as the subperitoneal fat (see Figs. 43, 44). I have also

Fig. 43.'—Streptococcie peritonitis.  Lymph upon the surface of the peritonenm.
x 900.

described another form of peritonitis® in which the inflamed

Fic. 44. —Streptococcic peritonitis.  Streptococei in depths of the peritoneum.
% 800,

serous membrane is covered with lymph, crowded with intes-

tinal bacilli. But these baeilli do not penetrate the substances

' Figs. 41, 42, and 43 ave™from Hunterion Lectures on Trawmatic Infection,
Lockwood (Figs. 4, 5, and 6). 2 Loe. cit. p. 14, Fig. 3.
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of the peritoneum, or only to a very small extent, perhaps
for a hundredth of an inch. The surface fibrin and lymph
may be very thick, and the bacilli do not seem to he par-
ticularly virulent. The prognosis is, therefore, extremely
grave in acute peritonitis accompanied with odourless pus.
Much can, however, be done by freely and abundantly washing
and disinfecting the peritoneal cavity. I have also occasion-
ally seen such striking rvesults in streptococcic synovitis and
cellulitis from the use of anti-streptococcic serum, that T
am only waiting for an opportunity of using it in a case

FiG. 45.—Diffuse septic peritonitis. Bacteria in the lymph upon the surface of the
peritoneum and just within its substance.  x 900.

of streptococcic peritonitis.  When the suppuration is cir-
cumscribed by firm fibrinous adhesions, we may infer that
the infection is not virulent, that the peritoneum is resistant,
and that these favourable conditions will persist after the
operation. The introduction of fresh infection by the opera-
tion may be left out of the question. The results of opera-
tions, in which localised collections of pus are found, bhear
out those inferences, because the patients so seldom die of
peritonitis. In truth, this chronic form of suppuration is
not greatly to be feared as a complication of operations for
removal of the appendix. The abseess is drained with a rubber
tube, and the wound not infrequently heals by first intention.
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The diagnosis of chronic appendicular abscess is usually
very difficult or, perhaps, impossible.  Owing to the smallness
of the abscess and its position beneath the cwcum or in the
pelvis, the ordinary physical signs arve absent.! A tumour
which was hot and painful, with the skin over it red and
cedematous, and which fluctuated, would hardly permit of
doubt. But such obvious signs are nearly always wanting,
and reliance has to be placed upon the other elinieal indica-
tions. The nature and value of these are illustrated by the
following :—

(CAsSE 51:‘J—AMJP:-Jrﬁr-i.h's with Perforation and Chronic
Appendicular Abscess—X., wt. twenty-six, a healthy country-
man and baker by trade, was seized ten weeks before with a
sudden pain in the right side of the abdomen. At the same
time, he became constipated, his abdomen swelled, and he felt
sick but did not wvomit. Shortly afterwards, a swelling
appeared in the right iliac fossa, and had never gone away.
Before the operation, a fixed, indurated, and tender swelling
was felt beneath the right linea semilunaris, but its characters
were masked by the muscular rigidity. Fluctuation was absent.
The result of the rectal examination was negative. The right
hip was slightly flexed. Whilst under observation in the
hospital, the evening temperature rose to about 100° F. and
the pulse was 90, rather rapid for a stolid countryman. The
pain, tenderness, and swelling also underwent a gradual in-
crease. The patient’s aspect was anxious. He had no night
sweats.

Relying upon the continuous pain in the iliac fossa, the
slight increase in the size of the tumour, the slicht elevation
of temperature, and the acceleration of the pulse, I inferred
that an abscess had formed. At the operation, the vermiform
appendix was found in the iliac fossa beneath the ceecum
and end of the ileum, to hoth of which it adhered. Its end
was perforated, and an abscess containing about an ounce

! Care ought to be exercised in feeling for fluctuation. Dr. Daniel (British
Medical Jowrnal, September 8, 1884, p. 531) has related a case in which an
abscess burst into the general pervitoneal cavity. Fortunately by incision,
washing out, and drainage, the patient’s life was saved.

2 This case was described at length in Clinical Jowrnal, May 26, 1897,
P 76 2t s,
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of pus was found in its vicinity. The patient made a good
recovery.

In spite of care and circumspection, I have several
times found appendicular abscesses in cases in which they
were not expected! If many of these were put on record
we might perhaps ultimately discover symptoms upon which
a diagnosis could be based. The following is an illustrative
CASE t—

CASE 52— dppendicitis—Subsidence of Acute Symptoms—
Latent Pevi-appendicular Pelvie Abscess—X. Y., @t. six, was
seen at the height of an acute attack of appendicitis. On April
19, at 5 Ao, she was seized with violent pain in the abdomen,
accompanied with vomiting, and a rigor. The temperature
rose to 100° F. On April 19 and 20, she remained ill with
acute abdominal pain, constipation, and slight distension, but
the bowels acted with enemas. On April 21, the temperature
was 102° F. and the pulse rate 120. On this day she cried
out after micturition. On April 22, this pain was worse, and
the pulse had risen to 130. The lower part of the abdomen
was slightly rigid and tender, and a very tender tumour was
felt high up the rectum, on the right side and in front. The
right iliac fossa was not more tender than the left.

I diagnosed an acute appendicitis with pelvie position of
the appendix. It was also inferred that, although acute, the
inflammation was limited to the pelvis.

After April 22, the temperature and pulse fell, the pain
on micturition disappeared, and the rectal swelling became
smaller and only slightly tender to pressure.

By May 3. the child seemed quite well, although rather
anenie. H

I decided, however, to excise the appendix, being mainly
influenced by the following considerations :—First, the acute-
ness of the attack: second, the position of the appendix,
which rendered another attack more dangerous: third, when
at home the child was far from surgical aid: fourth, inquiry

! Krufft mentions similar cases. ** The Early Operative Treatment of Peri-
typhlitis Stercoralis from Perforation of the Vermiform Appendix™ (dnnals of
Surgery, vol. x. p. 138, Trans. from Volkmann's Kiiin. Portrige, No. 381,
January 15, 1889).
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revealed that there had probably been a previous attack
Eighteen months before she complained of great pain in the
abdomen, and especially during and after micturition. The
urine passed about this time contained pus cells and albumen.
Tubercle was suspected and investigation made for it by Drs,
Kanthack and Andrewes, but none was found, although inocu-
lations were practised.

An incision was made in the right linea semilunaris, and
the appendix was removed. It was not easy to discover, as it
hung over into the pelvis, where its end was surrounded by an
abscess containing about an ounce of feetid pus. With the
exception of the drainage tube opening, the wound healed by
first intention. Iam unable to say whether the appendix was
perforated or not, because it was much damaged in removal.

The histological sections throw hardly any clear light upon
the cause of the abscess. The proximal sections have a small
irregular lumen (*75 mm. in widest part) and thickened walls
(2 mm. to 25 mm. thick), the distal sections have thinner
walls (15 mm.), being less inflamed, and a wider lumen
(25 mm.). The peritoneal coat is inflamed with proliferation
of endothelium, some fibrinous exudation, groups of inflamma-
tory cells, engorged blood-vessels, and dilated lymphaties. The
muscular coats are infiltrated with inflammatory corpuscles.
The submucosa looks condensed. Its blood-vessels are small
and have thick walls. It is infiltrated with inflammatory cells
in proximity to the lymphoid follicles and follicular lymphatics.
I'ts lymphaties are numerous and dilated, and some of them are
plugged with inflammatory corpuscles. The follicular sinuses
are dilated to twice or even thrice their usual size, but the follicles
themselves, although swollen and inflamed, still exhibit their
usual structure : otherwise the mucosa is almost normal. The
epithelinmn of the lumen and of the tubular glands is intact,
and the stroma of the retiform tissue, in which the latter are
imbedded, is quite clear and distinet. The lumen contains a
little mucus, some Dblood corpuscles, and small clumps of
nucleated cells, with the usual short ovoid bacilli amongst
them. These are the only bacteria which can with certainty
be recognised. There is no trace of tubercle or of tubercle
bacilli.



174 APPENDICITIS CHAF.

In this case, the lymphatic tissues and lymphatics are
most conspicuously at fault. The perfect preservation of the
mucosa is rather remarkable, although occurring in a some-
what similar case of abscess (Case 55, p. 180), as well as
in other cases of lymphangitis and lymphadenitis.  The histo-
logical examination and clinical history, taken together, suggest
very strongly that, as might be inferred from their course in
other parts of the body, appendicular lymphangitis, and Iymph-
adenitis may end in abscess.  Unfortunately, neither this
case nor any of the others affords any clear information as
to the way in which the abscess originates. Presumably, an
acute peritoneal lymphangitis ends in suppuration. ©On
reflection, I am inclined to think that in estimating the
possibility of suppuration, more importance ought to have
been given to the history of the initial rigor. The subacute
type of localised appendicular abscess is illustrated by the
following. I am indebted to Mr. Cosens for a very clear and
accurate history. Of course, it is to be remembered that the
lines of demarcation between chronie, subacute, and acute
abscess are purely arbitrary.

CASE do.—Adppendicitis with Subacute Peri-appendicular
Abscess— Abscess vn fliage Fossa—-On July 27, Miss E., school-
girl, aged fourteen years, had a paroxysmal pain in the right
ihac fossa.  The abdominal walls over the iliac fossa were
rigid, and acute pain was caused by pressure half-way between
the anterior superior spine of the ilium and the umbilicus.
No tumour could be felt. The temperature was 100" F. and
the pulse 96. The tongue was white and furred, and the
bowels constipated.

The temperature rose steadily day by day until, on July
30, it was 1024 F.,, and the pulse had reached 100 and
more, with increased abdominal distension and vomiting. A
painful tumour was now felt in the iliac fossa, and the thigh
was tlexed at the hip-joint. Opium had to be given for the
relief of pain. On August 14, the temperature and pulse
began to fall and, in a few days, became normal, but the
tumonr in the iliac fossa did not alter in size, and remained
painful on pressure. Fluctuation was entirvely absent. Any
attempt at walking was followed by pain. Throughout the
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illness, the result of rectal examination was negative : bladder
symptoms were absent, and the urine normal.

The operation was performed on October 2, more than two
months after the commencement of the attack, and more than
six weeks after its subsidence. :

I expected to find an inflamed, swollen, adherent
appendix surrounded by adhesions and thickened indurated
peritoneum.  When the abdomen was opened, adherent
omentum was first encountered, then an abscess containing
about two ounces of pus. The pus was beneath the ciecum
and right colon and around the end of the appendix. The
ciecum was of the feetal type and the appendix ran round it
from left to right, and then turned back again to end amidst
some Inflamed and suppurating tissues. Its distal end was
probably ulcerated and perforated. No concretion was found.

The remains of the appendix vary in diameter from
6 to 9 mm. The lumen is irregular and from 1 to 1:5 mm.
across. All the coats are thickened by inflammatory cedema
and cell infiltration. Taken together they are about 5 mm.
thick. The peritoneum has been partly torn off, and what
remains is full of dilated blood - vessels and lymphaties,
and groups of inflammatory cells. The muscular coats are
penetrated by numerous blood-vessels, and their fibres sepa-
rated by groups of inflammatory cells. The submucosa also
contains many blood-vessels, lymphatics, and inflammatory
cells, and its tissues are wedematous. Its continuity with the
inflamed peritoneum, at the hiatus muscularis, is clearly seen
in some of the sections,

The epithelial lining of the lumen is perfect, as is also
that of the tubular glands. The lymphoid follicles form a
continuous ring, and about seven can be counted in each
section. Thelr ovold centres can be seen, but most of their
lymph canaliculi are tull of ill-stained granules, presumably
derived from pus cells. The reticulum of the lymphoid
follicles, as well as that of the rest of the lymphoid tissue
of the mucosa is hidden from view, the lymphoid cells being
obviously swollen.  The follicular lymph sinuses are not
dilated, and some are evidently narrowed by compression.

The lumen contains a little mucus, together with a number
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of nuelei.  No bacteria can be seen in the lumen or elsewhere.
There is no trace of tubercle or of tubercle bacilli.

The sections throw no clear light upon the way in which
the appendicitis caused the abscess. Unfortunately, the distal
end was lost amidst inflamed and suppurating tissues.

Here, again, we have abundant evidences of inflammation
of all the coats of the appendix. But it is interesting to
observe how little the epithelial elements had suffered. On
the other hand, the lymphoid tissues and lymphaties had
clearly been the seat of a severe inflammation.

When an absecess is encountered, special precautions have
to be taken to avoid contamination of the general peritoneal
cavity, to evacuate all the pus, and to provide for drainage.
So much depends upon the management of suppuration, that 1
have discussed it at greater length elsewhere (pp. 184, 188).



CHAPTER XIV
APPENDICITIS WITH ACUTE SUPPURATION

Tue following is an ordinary instance of acute suppuration
in appendicitis. Several others are given elsewhere (Cases
15, 16, and 17).

CASE H4.—Appendicitis with Gangrene and Acute Septic
Peritonitis.—The treacherous nature and perils of appendicitis
were illustrated by the case of N., aged thirty-seven years.
A severe, non-localised, abdominal pain began on March 4
and was accompanied with constipation and vomiting. After
having been in bed at his own home until March 10, he
got up, but had another attack the following day. Hitherto
the abdominal pain had not been localised, but now it
was beneath the lower part of the right linea semilunaris.
The pulse and temperature were also raised, but to what
degree i1s not known. On Mareh 15, he was admitted
into St. Bartholomew’s Hospital, and I saw him for the first
time on Friday, March 16. The attack had subsided, leaving
a slight tenderness on deep pressure in the right iliac fossa,
and a trifling degree of rigidity of the overlying abdominal
muscles, The subcutaneous fat was at least an inch thick,
s0 that it may have masked the pain caused by digital
pressure, but the result of rectal examination was negative,
and micturition normal. In addition, the pulse and tempera-
ture were normal, and the bowels had acted. I did not see
this patient again until Monday, March 19, when I was
sent for to perform laparotomy. On Sunday, March 18,
he complained of abdominal pain, the temperature rose and
the pulse accelerated. Two calomel and colocynth pills were

N
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civen, the significance of the symptoms not having been
appreciated. It is said that afterwards, on Monday at 5 r.r,
the pulse suddenly ran up to 140, and the temperature to
100°6° F. At the operation, the abdomen was distended ;
the peritoneum was inflamed and some ounces of thin pus
escaped as soon as it was incised. The appendix was on the
brim of the pelvis, surrounded by feetid pus and imbedded in
a mass of septic and inflamed omentum. The pus was
swabbed up and washed away with 1 in 1000 biniodide of
mercury lotion, and the appendix and mass of septic omentum
‘excised. The tip of the appendix was gangrenous. As soon
as possible after the shock of the operation had been
sufficiently got over, calomel and enemas were given, and the
patient recovered. For some hours his condition was ex-
tremely critical. He certainly owed his life to calomel and
enemas of assafeetida.,

The vermiform appendix is swollen and measures 1 em. in
its largest diameter. Its walls are from 4 to 5 mm. thick,
mainly owing to the swelling of the peritonewm and sub-
mucosa. The lumen is only ‘75 mm. in diameter, except in
the tip, where it is of the usual size.

The mucosa has disappeared and the peritoneal, muscular,
and submucous coats are crowded with inflammatory ecells
(Fig. 46). The blood-vessels of the peritoneum and sub-
mucosa are numerous and dilated. Some of the peritoneal
vessels had burst, probably before the operation. At the
hiatus musecularis, the septic and inflamed peritoneum and
submucosa arve continuous. The submucosa is very cedema-
tous. Perhaps a little of the lymphoid tissue of the mucosa
remains, but no trace of epithelinm or of follicles can be
found, except at the tip where the tubular glands and some
of the lining epithelinm persist, and the lumen is filled with
blood elot and nuecleated cells.  Elsewhere the lumen contains
some granules, pus cells, and large multinucleated cells, but
the presence of bacteria is doubtful. In the pus and lymph
on the peritoneal surface of the appendix and omentum, are
some coccl, diplococel, and short bacilli, the latter usually in
pairs. These bacteria are scanty and difficult to find. The
omentum is a mass of exudation, corpuscles, and fibrin, with
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numerous dilated vessels. Both in the omentum and in the
meso-appendix, some of the arteries and veins are inflamed.
We may infer that the gangrene of the tip of the appendix
took place about thirty hours before removal, and was marked
clinically by the pain, rise of temperature, and acceleration of
pulse. The sudden rise of the pulse rate, about six hours
before the operation, was caused by the extension of the septic
peritonitis. The origin of the appendiecitis is unknown.

F1g. 46.—Appendicitis with gangrene of the tip of the appendix. All the epithelial
and lymphoid elements of the mucosa have disappeared. The submucosa is cxde-
matous, and the muscular and peritoneal coats infiltrated with inflammatory
cells. x19. The section was eut throngh the middle of the appendix and above
the gangrene.

Clinically, it seemed to me like a case of appendicitis with
uleeration, ficcal concretion, and perforation : but, nevertheless,
no concretion was found.

The following is a case of acute localised suppuration in
appendicitis, and is of especial importance, because it shows
that the abscesses may be multiple and situated at some
distance from the diseased appendix.

It is dangerous on all occasions to act upon the belief that
in appendicular suppuration there is only one abscess. In the
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more diffuse forms of acute septic peritomitis, separate collee-
tions of pus are frequently met with amongst the intestines
(Case 81, p. 274). But the following shows that, in those
which have a tendency to localisation, the abscesses may develop
some distance apart from one another.

CAsE D5 —Appendicitis awith Subcecal and Pelvie Abscesses.
—I. H., a little girl, @t. six, had been attended by Drs.
Coleman and Colby for an attack of appendicitis. At the
beginning, constipation was a marked feature, but was
relieved by enemas, the evacuations being horribly offensive.
The abdomen remained painful and distended, the tenderness
being most marked in the right iliac fossa, where the
abdominal wall was rigid. When I saw her on February 2,
1899, the illness had lasted three weeks, and latterly the
temperature had ranged between 101° F. and 102° F. The
pulse was 118 and becoming more rapid. The bowels had
acted fourteen hours before, but since then no flatus had been
passed. The abdomen was distended and the skin marked
with red streaks of lymphangitis, The abdomen hardly moved
with respiration. It was not very tender, except over the
right iliac fossa and along both crural arches. The abdominal
wall was particularly rigid over the right iliac fossa, so that
no tumour could be felt. T was impressed by a point in the
clinical history—the pain was intense whenever the bladder
was emptied. I heard her shriek with pain when this was
done, after the urine had been retained for nearly fourteen
hours, A rectal examination caused intense pain when
Douglas’s pouch was pressed. A moderately tense swelling
was felt per rectwm. 1 thought that this was an abscess in
Douglas’s pouch, and that the pain on micturition was cansed
by the contraction of the bladder dragging upon the inflamed
and exquisitely tender pelvie peritoneum.

Under an anwesthetie, an indurated mass was felt i
Douglas’s pouch, almost filling the pelvis. A separate
tumour oceupying the inner part of the iliac fossa was also
felt beneath the right linea semilunaris. An ineision was
made along the right linea semilunaris, so as to give access to
both the iliac and the pelvic tumours. The iliac mass con-
sisted of an intensely inflamned wermiform appendix, coiled
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upon itself, and so adherent to the 1hac peritonenn that their
separation was impossible. In the end, the appendix was
removed together with a large piece of thickened peritoneni.
During this proceeding, a small localised abscess was met with
beneath the caecum.

The pelvic abscess was then emptied by separating the
adherent intestines from one another and from the back of
the right broad ligament. It contained about two ounces of
foetid pus, and was so deep in Douglas’s pouch that the pus
only appeared when pressure was made throngh the rectum.
A long rubber drainage tube was required. A second tube and
some gauze packing were placed in the iliac fossa, and the
wound was partially closed to prevent extrusion of the intes-
tines during vomiting. The whole area of the operation was
thoroughly irrigated with biniodide of mercury lotion, 1 in
4000. Nothing was seen through the abdominal incision
which would have led any one to suspect the existence of the
pelvie abscess,

The subsequent history of this case is very mstructive.
After shock had passed away, the patient began to mend, and
by February 5, the temperature had fallen to 99° F. the
pulse to 90, and the bowels acted naturally. On February
10, the bhowels acted at 10 pM. and pain on micturition
returned. Pain was also complained of in the lower part of
the abdomen and about the umbilicus. On February 11, no
flatus was passed, and the abdomen became distended. The
obstruction was accompanied by oceasional vomiting. On
February 12, T saw the patient, and, as the temperature
had remained about 99° F. and the pulse about 90, I came to
the conclusion that the symptoms of obstruction were not
due to an extension of the peritonitis, but to the matting of
the intestines in the pelvis. An anwesthetic was again
administered and a finger gently pushed into the pelvis through
the wound, and all the adhesions thoronghly separated. Calomel
wis given as soon as she recovered from the anwesthetie, and next
day the bowels were twice relieved, and she began to recover.

This was not, however, the final complication. On
February 18, the temperature ran up to 105° F. and the pulse
to 150. This had been preceded by some very feetid dis-
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charge from the drainage tube in the pelvis. At first, it was
thought that these alarming symptoms were due to septicamia,
but when I saw the patient on February 19, the pulse and
temperature had both begun to fall.

The rapid pulse of septiciemia is associated, as 1 have
shown elsewhere,' with the growth of bacteria in the vessels
of the myocardinm. In septiciemia, a constant cause is
associated with a constant effect, so that the pulse continues
to accelerate until the patient is moribund. Now, in the
case under consideration, the pulse was falling, with slight
immprovement in other respects. The conclusion was, there-
fore, arrvived at that we had to deal with a severe attack of
sapriemia, caused by the putrid pus in Douglas’s pouch.
Thorough 1rrigation was employed, and ultimately the child
made a complete recovery.

From the duration of the illness, it is clear that the peri-
tonitis was not very virulent. The operation, moreover, showed
that it had a decided tendency to cause adhesions and become
localised. These two points permitted me to venture upon a
rather favourable prognosis. But this tendency to form
adhesions was the cause of a subsequent attack of acute
intestinal obstruction. About a year after the peritonitis, Dr.
M:Dougall, of Cannes, operated successfully, and released a
loop of small intestine which had become strangulated by a
band of adhesion in the pelvis. The child now enjoys
excellent health.

The appendix is less altered than I expected (Fig. 47).
The peritonenm is inflamed, infiltrated with cells and fibrinous
exudation, and twice as thick as usual. Its junction with
the inflamed iliac peritoneum is not very clear. The mus-
cular coats ave thin, and the fibres separated by inflammatory
exudation.

The submucosa contains a moderate quantity of inflam-
matory cells, and its blood-vessels and lymphatics are dilated.
The muscularis mucose is probably absent. The lymphoid
follicles form almoest a eomplete ring ; as many as nine can be
counted in one section. Six arve separated from the lumen by

Y Hunterian Lectuwres on Travwmatic Tafection, Edinburgh and London, 1896,
- 71, et seq., Figs. 15, 16, and 17.
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tubular glands; three project as far as the lumen of the
appendix, into which, owing to the destruction of the lining
epithelinm and basement mewbrane, their minute lymph
channels open.  Most of the tollicles possess no basilar lymph
spaces ; two or three have small irregular ones. The tubular
glands are dilated, but their epithelial linings are perfect,
except at their mouths, where they have been shed along with
the epithelium of the lumen. Goblet cells are numerous.
The lumen is not dilated and is of the usual trefoil shape. 1t

Fic. 47.— Appendicitis with a peri-appendicular and also a pelvic abscess, = 16,

eontains mucus, nuclei, detached epithelium, but no bacteria.
Bacteria ave also absent from the walls of the appendix.
There are no signs of tubercle or of tubercle bacilli,

Thus the histological examination of this appendix shows,
I think, that when it was removed it had ceased to be the
cause of the grave clinical symptoms. These were evidently
attributable, in the first place, to the abscess in Douglas’s
pouch, and, in the second, to the small abscess beneath the
ceecum.  The specimen does not, in my opinion, throw any clear
light upon the mode of formation of either of those abscesses.
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Evidence of perforation of the appendix was not -obtained.
Had the appendix been perforated the subewcal abscess would,
of course, have been at once explained. At the same time, the
origin of the pelvic abscess would still have remained in doubt.

The pelvis is the commonest seat of an abscess that
develops at a distance from the diseased appendix. But it
is also to be remembered that pus may collect in the right
hypochondrium and right flank in the space below the right
lobe of the liver, as described by Morison. I have not met
with an acute appendicular abscess in this region, but have
had to open one which was chronic (Case 76, p. 253).

Mr. Robinson' has given an account of cases in which
abscesses formed in that situation after the primary operation,
and were emptied and drained by means of incisions made
below the right costal margin.

In the acutest form of septic peritonitis with infection
from a septic, gangrenous, or perforated appendix, the chief
collection of septic fluid is around the appendix. But other
foci are often opened in separating the coils of intestine (Case
79, p. 268). In judging how far this ought to be done, I am
cuided by the severity of the clinical symptoms, and by the
character of the peritonitis. It may be advisable to separate
intestines which are intensely inflamed, slightly glued together,
and smeared over with septic lymph, as one seldom fails
to find in their midst small collections of septic sernm and
pus.  These fluids, together with seraps of the lymph, can be
removed by swabbing and sponging. The sepsis can, more-
over, be diminished by the abundant application of biniodide
of mercury lotion, 1 in 1000 or 1 in 2000. On the other
hand, it would be unreasonable to disturb the intestinal coils
when the clinical symptoms have been of moderate severity,
the abscess localised, and the contiguons peritoneum but
slightly inflamed, inadherent. and smooth and shining.

In acute infective appendicitis, with or without perforation
or gangrene, an early incision evacuates some evil-smelling
serum and, perhaps, some thin starch-like pus from the vicinity
of the appendix. Evidently the serum precedes the pus.

1 ¢ 8ome Complicated Cases of Peritonitis and their Surgical Treatment,”
Lancet, May 6, 1899, p. 1209
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The usual morphological characters of the pus in acute
septic peritonitis are shown in the accompanying photograph
(Fig. 48). The pus was obtained from the abdomen of a youth
who died of septic peritonitis due to a gangrenous appendix.

Whenever I have inoculated culture media from the pus
of appendicular suppuration, the bacillus eoli communis has
grown. DBut it does not follow that this was the only organism
present, or that it was the most harmful. Indeed, the peri-
toneum seems able to resist considerable doses of colon bacillus,

Fig. 48.—Pus from peritoneal cavity in diffuse septic peritonitis caused by appen-
dicitis. The photograph containg numerons baeteria and =mall clumps of pus
cells and coagnlated albmmen. = 1000, i

if we may judge from the impunity with which it is some-
times smeared with the pus from stinking abscesses (eg. Case
53, P 1?2)

Tavel and Lanz, in their admirable and much quoted mono-
graph,’ give a full account of the bacteria met with in the
lumen of the appendix and in appendicular abscesses. These
comprise many varieties of colon bacillus, encapsuled bacilli,
cocel, diplococel, streptocoeei, staphylococel, pnenmococei, and
saecimmm}'-;rrfﬂ.

U Ueber dic Aetiologie der Peritonitis, Leipzig, 1893,
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The various varieties of colon bacillus possess two marked
peculiarities.  First, they play a great part in converting
organic substances into feeculent material ; and secondly, they
produce offensive gases in large quantities.  The colon
bacillus is continuously forming gases within the intestines,
and when their escape is prevented by mechanical, inflam-
matory, or paralytic obstruction, they accumulate and cause
tympanites.

But the colon bacillus can also produce its ptomaines and
vases outside the intestines, and, therefore, it is usual for
appendicular abscesses to have a fieculent odour, and also to
contain offensive gases,

In diffuse septic peritonitis, too, the peritoneal cavity often
contains gas, although actual perforation has not occurred. [
do not intend at present to enter upon the vast subject of the
modes of causation of peritonitis, but merely remark that there
is abundant evidence now to show that intestinal hacteria can
escape through the intestinal and, I might add, appendicular
walls, when they have undergone changes far short of perfora-
tion or of gangrene.

As I have said elsewhere, the colon bacillus is not always
very virulent and does not, as a rule, invade the depths of the
peritonemm.  But, unfortunately, it is often associated with
virulent pyogenic cocei.  Two of these, the streptococeus
pyogenes and the staphylococeus pyogenes aureus, are well
known for their virulent properties. The streptococcus
pyogenes was, I believe, concerned in the causation of portal
pyemia and hepatic abscess in one of my cases (Case 51, p. 119).

Tavel and Lanz, in fifty-nine cases, found streptococcus
pure in three cases, and in combination in fifteen.

We have had various instances of the course pursued by
acute septic peritonitis. It may end in suppuration which
becomes localised and for a time quiescent (Case 52, p. 172).
Or the septic inflammation, atter forming an acute abscess, may
continne to spread and become diffuse. In a small propor-
tion of cases, however, the septic peritonitis 1s diffuse from
the beginning, the limits of the disease cannot be defined, and
it left zllnn:-, the patient soon succumbs to intestinal parvalysis
and general toxwemia.
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The conversion of acute localised septic peritonitis into
diffuse septic peritonitis, has certainly become rarer of late,
because of the great improvements which have been made in
the art of diagnosis: and also because the advantages of more
expeditious surgical intervention arve recognised. It is now
not unusual to see cases of septic peritonitis recover which,
but ten years ago, would have inevitably died. In actite
localised septic peritonitis, the indications aftorded by the
pulse, temperature, vomiting, constipation, distension, pain,
tenderness, and tumour arve perfectly clear, unless masked by
the administration of morphia.

It is very difficult, in surgical practice, to classify cases
and say that in one the septic peritonitis was localised, that
in another it had been localised but had afterwards become
diffuse, and finally, that another had been diffuse from the
beginning. But, T think, this is a correct way of representing
the cases I have operated on since September, 1893. That date
is taken, because I then began to keep a note of every operation
and of its result. The infection in each case is known to have
been derived from the appendix. Peritonitis caused by pertora-
tions of other parts of the alimentary tract and pelvie organs
15 excluded.

Acute localised septic peritonitis —

No. of eases, 14. Recovered, 14: died, 0.

Diffuse septic peritonitis

No. of cases, 5. Recovered, 3 ; died, 2.

Doubtful whether still localised —

No. of eases, 6. Recovered, 5; died 3.

In diffuse septic peritonitis, M'Burney ' records twenty-four
cases with ten deaths.

[t was a question whether it was worth while operating
upon some of my cases. They had reached the stage graphic-
ally described by Professor White® and presented * the
typical picture of diffused peritonitis, the incessant restless-
ness, the greatly distended abdomen, tender everywhere to the
slichtest touch, dorsal decubitus, constant vomiting of small

I #The Treatment of the Diffuse Form of Septic Peritonitis occurring as a
Result of Appendicitis” (Med. Record, N.Y., vol. xlvii. Mar. 30, 1895, p. 384, of seq.).
¢ Lancet, Feb. 16, 1895, p. 389, ef seq.
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mouthfuls without much effort, thoracic respivation, obstinate
constipation, absence of intestinal sounds, and high fever,
followed towards the end by subnormal temperature, cold
sweats, and collapse.”  Professor White considers that these
cases are absolutely hopeless when paralysis of the intestines
has appeared, and he thinks it best to decline to operate.
It is, however, hard to be sure that recovery may not
ensue in those who are young, and endowed with strong
vitality, and who, above all things, possess a healthy and
vicorous heart. The last is all-important.. T have elsewhere
pnblished cases of recovery under the most desperate circum-
stances.” The chances of success depend upon the care with
which the operation is organised, and upon the rapidity with
which it is performed. As a preliminary. the action of the
heart should be stimulated by the subcutaneous administration
of strychmine (.l; gr.) before ansesthesia, and also by a
nutrient enema containing an ounce of brandy. The limbs
should be wrapped in flannel or sheets of cotton-wool. The
temperature of the room or operation theatre should be raised
to 75° F.,, and a hot-water bed or table should be provided.
The administration of the anwesthetic requires great skill
Ether is unsatisfactory, owing to the abdominal distension.
The A.C.E. mixture is, I believe, the safest and best, though
rather slow in its action.

All instruments and sponges should be used out of warm
lotion, temperature 105° F. A thermometer should be pro-
vided for the nurse, who ought to he made to use it. An
irrigator should also be ready, or, if none he at hand, a larce
jug, to pour the lotion into the abdomen. The usual pre-
cantions must be taken to ensure asepsis. The abdomen having
heen opened, gas and pus are usually met with, and the latter
should be immediately swabbed up with sponges, and washed away
with abundance of hot lotion. The portions of septic lymph
should also be sponged or pulled away. The inflamed peri-
tonewn may ooze at this stage, but hot lotion (temperature

I« The Surgical Treatment of Diffuse Septic Peritonitis, with successful
Cases™ (Med.-Chir. Trans. vol, 1xxviii. 1895).

Also “*The Diagnosis and Treatment of General Septic Peritonitis™
(Clinical Jowrnal, April 1, 1896). Alszo **The Surgical Treatment of Acute
HrELIiI' Peritonitis Localized and Diffused ™ (Cléndcad Jowrnal, June 8, 1898,



XIv ACUTE SUPPURATION 1589

— e ae T e e -

105° F.) will arrest the bleeding. In searching for the
appendix, more pus is usually met with amidst the coils of
intestine, and should be rapidly washed away. In cases of
this kind, the adhesions are of the sligchtest deseription.
The appendix and its mesentery are usually too friable for
elaborate treatment. KEach should be tied with eatout and
divided with seissors.

Sometimes, before this can be done, the distended intestines
must be emptied of gas and fieces. The gaseous contents
Et?..‘sil_}‘ escape thl‘ml}_i,'h a4 puncture made with a small trochar
and eannula (1°5 mm. diameter).

Should coils full of fieces present themselves, those most
distended must be withdrawn and opened longitudinally
with knife or scissors at the side away from the mesentery.
When all the gaseous and fwecal distension has been relieved,
the punctures and incisions should be closed with Lembert's
sutures, and the intestines returned.

The remains of the pus and Hakes of lymph are finally
washed out of the abdomen with abundance of lotion.  Atten-
tion must be directed in turn to each flank, to the iliac fossa,
to the root of .the mesentery, and to the intestines. The
abdominal cavity above the transverse mesocolon does not,
as a rule, contain any pus.

Finally, a large rubber drain should be placed in Douglas’s
pouch and the wound sutured. These sutures only hold for
a few days because the wound is almost certain to suppurate,
but they serve to prevent extrusion of intestines during the
vomltdng.

After the operation is over, every effort should be made
to prevent death from shock. Warmth must be maintained,
and strychnine, brandy, or small doses (10 to 15 min.) of
Tr. Opii administered. The latter should only be given when
absolutely necessary for the relief of pain, and then, preferably,
in a small nutrient enema, for there is always a risk of
its ageravating the flatulent distension, which 1s the next
great danger. This symptom is associated with intestinal
paralysis, vomiting, and thirst, the treatment of which is
mentioned elsewhere (Chap. XXI. p. 260).

Acute septic peritonitis is a deceptive and treacherous
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disease. DBefore the end, the pain and vomiting may subside,
and, owing to some form of septic intoxication, the patient
may be cheerful and sanguine of recovery, he may even smile
when spoken to, and answer with a strong voice: but the
eyes, though sunken, are preternaturally bright, and the cheeks
Hlushed. One glance at the abdomen, or one attempt to
count the pulse, tells the mmevitable end.



CHAPTER XV
CLINICAL SYMPTOMS OF APPENDICITIS

THE usual symptoms aseribed to appendicitis are pain in the
right iliac fossa, constipation, abdominal distension, vomiting,
rise of temperature, acceleration of the pulse and respiration.
A tender place or a tumour, or rigidity of the abdominal muscles,
may bhe discovered in the right iliac fossa.

Sut nearly always these symptoms belong, in reality, to
the second phase of appendicitis in which the inflammatory
process has had time to spread to the Ilymphatics, veins,
peritonenm, and structures in the vicinity of the appendix.
The first phase is that during which ulceration of the mucosa
18 spreading, strictures forming, and concretions growing.

During this phase, the diagnosis is often easy, but may be
difficult, and only accomplished after the patient has heen
kept under the closest observation (Case 4, p. 40).  As we have
seen, the symptoms are obseure abdominal pains, settling at
last in the iliac fossa, indigestion, flatulence, disorder of the
bowels, constipation or diarrhcea, capricious appetite, inability
to eat fruit or vegetables, unpleasant tastes in the mouth,
odours in the nostrils, slight variations in the temperature,
tenderness on pressure 1n the iliac fossa, slight muscular
rigidity, tenderness in Douglas’s pouch. At length, a classical
attack of appendicitis supervenes and may eventuate in abscess,
perforating ulcer, or gangrene and their sequelie.

In the second phase, the clinical symptoms are much more
emphatic. Grouped under the term “ Perityphlitis ” much has
been written about them and, in accordance with some of the
rules laid down, the earlier symptoms are often ignoved. It
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seems by some to be considered right to wait for perityphlitis,
whereas, in many cases, it is a complication that ought never
to be allowed to supervene.

The evidence upon which I base this opinion, is given in
the chapters which deal with appendicitis with uleceration of the
mucosa, and appendicitis with uleeration of the mucosa and
concretions.

The rapidity with which pathological changes occur in the
appendix 1s attended with correspondingly rapid elinical
phenomena. For instance, gangrene of the appendix may
oceur in a few hours, and all the elinical phenomena may run
their course in a few days.

Ulceration of the mucosa is a slower process, and is
attended, during its earlier stages, with such slight symptoms
that they are often overlooked by the unobservant. Ulcera-
tion, with a conecretion, is usually attended with constant
discomfort and oceasional severe attacks of pain. At last, the
appendicular symptoms become merged in those of peri-
typhlitis. Cases with fiecal coneretion are slow in their earlier
stages, because the growth of concretions is slow, and Dbecause
the accompanying uleeration is chronic. The final ulceration,
perforation, and gangrene are, of course, rapid. They supervene
upon the stage of slow growth and ulceration, and are being
precipitated by some unusual disturbance, such as exposure to
cold (e.g. Case 81, p. 274).

Some cases of stenosis of the appendix arve of still slower
progress. The process of inflammation and cicatrisation takes
a considerable time. Until the stricture of the appendix
becomes impassable, the clinical symptoms may be slow in their
evolution, but when, at last, ocelusion is complete, the pent-up
contents cause continuous and perhaps severe clinical pheno-
mena. As I have already demonstrated, a good deal depends
upon the nature of the pent-up contents.

I am inclined to think that pain is one of the earliest and
most prominent symptoms of appendicitis.

We have to consider two kinds of pain.  First, that which
the patient can tell of ;: and second, that which the surgeon can
elicit. Of course, the degree of pain described by the patient de-
pends upon many cirenmstances, some of which are psychological.
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At the commencement of the attack, the patient seldom
locates the pain in the iliac fossa. As a rule, it is said to be
felt all over the front of the abdomen, and especially about
the umbilicus ; and is referred to the peripheral distribution
of the somatic and splanchnic nerves which enter into the
formation of the solar plexus. In a few hours, perhaps, the
acutest pain is felt in the region of the appendix. A gentle-
man, when first seen by Mr. Poulter, complained of pain
about the umbilicus and in the region of the solar plexus,
When seen a few hours afterwards, he had himself put a
belladonna plaster over the appendix.

Not infrequently, pain is felt in the distribution of the
anterior crural nerve, or in the spermatic cord and testicle,
along the course of the genito-crural nerve. The testicle may
retract.

A point beneath the right linea semilunaris, about on a
level with the anterior superior spine of the ilium, is oftenest
indicated as the most painful spot, and is the most tender on
pressure. But 1 have found it unsafe to assume that the
appendix will always be found beneath the spot which is said to
be painful on pressure. A lady (Case 65, p. 219) had a tender
place an inch above the outer half of Poupart’s ligament,
but the inflamed appendix was beneath the right rectus,
about two inches from the umbilicus. A youth had great
pain and tenderness beneath the lower part of the right rectus
and in the recto-vesical pouch, whilst the acutely in-
flamed and perforated appendix lay external to the cecum and
richt colon (Case 17, p. 81). When the inflamed appendix
is in the pelvis, I have usually observed the pain referred
to the umbilical region, and also elicited the greatest tender-
ness on pressure per vectum.! As a rule, acutely inflamed
peritoneum is exquisitely tender, but that which lines the
front of the abdomen is, to some degree, protected from direct
pressure by the thickness of the subcutaneous and subperitoneal
fat, and by the rigidity of the abdominal muscles. Very stout
people may bear hard pressure upon the front of the abdomen,

1 Bryant, Annals of Surgery, 1893, p. 178. “The pain, tenderness, and
tumour in these cases are nearer to the median line in front, and rectal examina-
tion often discloses the presence of heat, induration, and abscess in the pelvis.”

]
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although suffering from general septic peritonitis (Case T9,
p- 268). Therefore, in estimating the degree of tenderness and
pain on pressure, the thickness of the abdominal wall has to
be taken into consideration.

The tenderness is felt in the inflamed appendix, and also
in the inflamed visceral and parietal peritoneum. When
the appendix occupies the pelvie or extracwecal positions,
the absence of a tender spot in the iliac fossa has been a
frequent source of error. The peritoneum, too, may be
inflamed at some distance from the appendix (Case 17, p. 81),
and collections of pus may be separated trom it by a consider-
able interval (Case 55, p. 180).

I have seen the pain located beneath the right eighth
costal cartilage, so that an experienced surgeon diagnosed
gall-stones (Case 57, p. 133).

In a young lady, the acute pain beneath the right costal
margin, accompanied with vomiting, suggested a gastric or
duodenal uleer. I have also seen cases in which the pain was
greatest along the upper half of the right linea semilunaris.
[n one of this kind, the lymphatics behind the right mesocolon
were inflamed (Case 31, p. 119).

The extent of the abdominal wall which is painful on
pressure, is a fairly aceurate indication of the extent of inflamed
peritoneum. The examination is easily bungled. The pressure
should be made with the tip of the finger, and be light at the
beginning and then gradually harder. The parts farthest from
the appendix should be examined first, and the rectum never
omitted. The statements of patients, as to the presence of pain,
are to be accepted with extreme reserve, and only acted upon
when corroborated by the other clinical signs. The neurotic
easily imagine that they have got appendicitis. On the other
hand, pain may be absent even when diffuse septic peri-
tonitis is established. [ saw a woman whose abdomen was
soft and painless and which moved with respiration, although
she died in a few hours of diffuse septic peritonitis caused by
gangrene of the appendix.

Chronic appendicitis is accompanied with one of the
most striking gestures of disease.  When the patient, who
is standing up, is asked whereabouts the pain is felt, the
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trunk is slightly bent forwards and to the right, the face
being turned in the same direction, and the flat of the
hand is placed over the right iliac fossa. Sometimes the
right thigh is at the same moment slightly fiexed, adducted,
and rotated inwards. These movements of the trunk and
limb are instinetive.  The question recalls the pain, and
the attitude which gave most relief is instinctively resumed.
The hand is held {lat to cover as much as possible of the pain-
ful area. A strictly localised pain is indicated with the tip
of the finger.

In appendicitis, the inflammmation often spreads to the
peritoneum of the iliac fossa, and may reach the iliac
fascia and iliacus muscle.  In a case of this description (Case
51, p. 171) the appendix was perforated, and lay in the iliac
fossa, colled upon itself and adherent to the small intestines,
and surrounded by a chronic abscess.  The peritoneum
covering the iliacus and lower part of the abdominal wall
was thickened and inflamed.  Before the operation, the right
thigh was flexed upon the abdomen, and any attempt at
extension was resisted. The explanation is very simple.
When the thigh is flexed, the crural arch and abdominal wall
are relaxed. The fixity of the hip was probably due to
actual inflammation of the iliacus muscle as well as of the
iliac fascia and peritoneum. I have known the lameness and
the fixation of the hip, in chronie appendicitis, delude the
inexperienced and lead to the diagnosis of hip-joint disease.
In acute appendicitis with perityphlitis and abdominal dis-
tension, both hips are usually flexed. Dr. Kelynack' refers
to a case of appendicitis which was mistaken for “ hysterical
hip-joint disease,” and says Gibney has recorded several cases
in which hip disease was closely simulated.

Appendicitis may also simulate psoas abscess, because an
appendicular abscess sometimes tracks into the right psoas
musele.”  The absence of spinal rigidity or curvature should
prevent this ervor. It is hardly necessary to add that the
symptoms of iliac abscess, due to spinal caries, may also be closely
simulated.

In chronic appendicitis, gurclings and bauba rigma

I Foc. cif. pe 154. = Jacobzomn, Chperalions in Swirgeriy, . S04,
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occur rather frequently in the neighbourhood of the
ciecum.,  Whilst examining the cwcum, a curious gurgle
is often heard or felt, and, at the operation, some dilatation
of the cmeum is discovered. The patients, too, complain
of colic and increased vermicular movements. But in
acute perityphlitis the movements of the intestines are
lessened or stopped by the inflammation of their serous
covering. When that is acute and extensive, no move-
ment can be seen, or heard, or felt. In thin subjects, the
distended intestinal coils can be seen bulging the abdominal
walls. In peritonitis, each bulge is motionless, and does not
rise and fall even when sharply tapped with the finger. In
distension due to mechanical obstruction, the bulgings appear
and disappear as the intestines struggle to overcome the
obstruction. This goes on until the muscular coats become
exhausted, when stillness prevails. During this stage, a
stimulus will sometimes excite fresh movements. DBut, at last,
peritonitis ensues and all movement is abolished. A profound
stillness accompanies the paralysis of peritonitis. Nothing
can be heard with the stethoscope. In mechanical obstruction,
a curious turmoil may be heard until exhaustion or peritonitis
sets 1.

When the abdominal viscera are inflamed and tender,
the overlying mmuscles assume a protective rigidity. In
appendicitis, this is seldom entirely absent, and is greatest
when both the wvisceral and parietal peritoneum are in-
flamed.  The rigid muscles protect the inflamed organ
against pressure from without. Spasm is excited by rough
and unskilful handling, so that sometimes an appendicular
tumour of considerable size 1s overlooked. I have notes
of two cases in which the muscular relaxation, caused by the
anwesthetic, revealed a considerable tumour in the right iliac
fossa. Before operating, I always feel the abdomen as soon as
anwesthesia is established, and frequently discover a swelling
which had hitherto been masked by the contracted muscles.
In the majority of instances, the muscular rigidity is partial
and, in appendicitis, is confined to the lower parts of the right
internal and external oblique and transversalis muscles and to
the richt rectus abdominis. Even a small area of muscular
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rigidity is of diagnostic value, because it helps to indicate the
presence and situation of the inflamed organ. When a large
area of the peritoneum is acutely inflamed, the whole abdomen
may be motionless and rigid. Even the movements of the
diaphragm are lessened or suppressed, so that respiration
becomes purely thoracie. But too much is not to be inferred
from the absence of this sign. I have recently seen the case
of a woman who had a gangrenous appendix with diffuse
septic peritonitis, but whose abdomen was soft and moved
freely. Apparently, she suffered little pain even when pressure
was applied to the abdomen.

In the slichter forms of appendicitis, such as those with
ulceration of the mucosa, the muscular rigidity may be very cir-
cumseribed.  Not infrequently, the outer edge of the contracted
rectus abdominis feels peculiarly round, and rolls under the finger
like a swollen appendix. 1 have known the inexperienced to he
deceived by this, especially when they have ignored the golden
rule and forgotten to examine both sides. The muscular fibres
of the external oblique may also contract under the finger, and
cause a sensation as of an elongated body resembling the
appendix. This 1rritable contractility is not confined to one
set of fibres, but may be felt upon the left side as well as
upon the right. Muscular rigidity may be so great as almost
to simulate the extreme hardness caused by fibrinous exuda-
tion. The latter, however, persists under the anwesthetic, and
can therefore be avoided in making the ineision (Case 83, .

280).



CHAPTER XVI
CLINICAL SYMPTOMS—Confinued

IN more than half the cases of appendicitis no tumour can
be felt. In many instances of ulceration of the mucosa, of
stenosis, or of kinking, the size of the appendix is little, if
at all, increased and the peritoneum is not thickened. As
a rule, no twmour exists in acute infective appendicitis with
gangrene or perforating ulcer, or where both complications
occur.  Sometimes a tumour is present but cannot be felt on
account of muscular rigidity, or because it is hidden away
behind the cicum or in the pelvis. In acute appendicitis
with septic peritonitis and abscess, the abdominal distension
usually suffices to hide the tumour. The discovery of a
twmour in severe cases is rather favourable than otherwise,
for it may indicate some attempt at localisation, or, at the
least, it may help to confirm the diagnosis, and serve as a
auide to the place for the incision. It is probably impossible
to infer the exact nature of what 1s felt within the abdomen.
The inferences drawn by Edebohls' from digital examinations
in which the appendix was felt rolling under the finger, are
apt to be fallacious. The tumour in the iliac fossa may
consist of inflamed and thickened intestine, inflamed omentum,
thickened peritonewm, ficces, or pus.  The pus may be inside
or outside the appendix, or the latter may be distended with
mucus.  Several of the above conditions may be coineident.
The possibility that the tumour may be a malignant growth,
or caused by tubercle or actinomycosis, has also to be borne

1 % Diagnostic Palpation of the Appendix Vermiformis,” dwmerican Jowrnal
-'JJ" .Uﬁ'r-fr-l_!r-tf -'\'r'il.'a‘iir'e', M ay 1804,
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in mind. I have once mistaken the end of a conical, dis-
tended, and inflamed bladder for an appendicular tumour
(Case 62, p. 213). After many mistakes, I am inclined to
think that the appendix itself is seldom felt. In a recent
case, a round tender cord could be felt rolling under the
finger when pressed upon the pelvie brim. This was supposed
to be the appendix, but that organ was to the right of, and
behind the cwcum. The same fallacies prevail when the
inflamed appendix is situated in the pelvis, and, in females, the
ovaries and tubes become an additional source of fallacy. 1
have many times seen appendicitis mistaken for inflammation
of the right ovary and tube.

Many appendicular tumours are immovable owing to
adhesions and inflammatory exudation.

The presence of a tumour or collection of pus is often
concealed by the muscular rigidity. In these circumstances,
percussion may assist us. If the rigid and tender area be
resonant, we may perhaps infer the absence of much intlam-
matory exudation or pus. Dulness, on the other hand, might
indicate their presence. But i1t is to be remembered, that
appendicular abscesses often contain gas, and also that fieces
may accumulate in the cwecum.

I have never used an exploring needle as an aid to the
diagnosis of appendicular abscess. In most of the cases upon
which I have operated, the needle must have been pushed
through the cwcum or small intestines before it could have
reached the abscess. 1 confess that I feel a repugnance to
surgical procedures which are not guided by vision.

Generally speaking, appendicitis 1s attended with con-
stipation. But exceptions to this rule are numerous, and
looseness of the bowels or diarrhcea is often met with. Indeed,
one can hardly generalise further than to say, that appendicitis
is associated with some disorder of the digestion and of the
action of the bowels.

Some degree of abdominal distension is seldom absent in
appendicitis. Its degree is an indication of the gravity of
the disease. In ulceration of the mucosa, stenosis, kinking,
and conditions without much typhlitis or perityphlitis, it is
probably accounted for by swelling and inflammation of the
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ileo-cacal valve, and of the intestine supplied by the ileo-cacal
arteries. But when there is any degree of inflammation of
the serous covering of the caecum, colon, and end of the
ilemm, those portions of the intestine become still. They
are immobile, like an inflamed knee or hip, and cease to
propel their gaseous and fecal contents, consequently, as the
formation of gas by the intestinal bacteria is continuous, an
accumulation soon takes place.

The extent of intestinal paralysis is mainly dependent
upon the extent of the peritonitis. But, obviously, an obstrue-
tion limited to the vicinity of the ileo-ciecal valve may suffice
to cause gases to accumulate in all the small intestines. As
the late Greig Smith thought, the distended coils compress one
another, and render the onward passage of gases and fweces
additionally difficult.

Vomiting usually oceurs once or twice at the commence-
ment of an acute attack of appendicitis, and then ceases.
First the contents of the stomach are ejected, then some
mucus and gastric juice, and the latter may be mixed with
bile.  In neglected cases which have become complicated with
septic peritonitis, the vomit may become stercoral. DBut, some-
times, the vomiting is so frequent and persistent as to suggest
an acute mechanical intestinal obstruction. A young lady
vomited for many hours during an acute attack of appendicitis,
and, some days later, I removed an appendix which was ulcer-
ated, and contained two conecretions. She never vomited
after the anwsthetic (Case 20, p. 90). A gentleman with
appendicitis had persistent vomiting for forty-eight hours
In both of these cases, a mechanical obstruction was negatived
by the natural escape of flatus. The method of controlling
vomiting is described elsewhere,

The pulse, temperature, and respiration should be con-
sidered together. For instance, a high temperature, accom-
panied with rapid pulse and respiration, indicates an acute
appendieitis and peritonitis. A high temperature with a
normal pulse is probably transient, and of slight importance.
On the other hand, a rapid pulse, accompanied with a low
temperature, is often of grave import. On the whole, the pulse
gives the clearest and truest information. At the beginning of
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acute appendicitis, the pulse rate may suddenly rise to
120 or 150, and then fall at the rate of 10 or 15 heats in
the twenty-four hours. A falling pulse betokens the subsidence
of the acute inflammmation. In estimating the frequency of
the pulse, all the usual precautions should be taken. It is
usually best to have it counted by the nurse during repose,
and in the absence of the medical attendants. The hearts of
nervous, excitable patients, especially of young females, beat
rapidly under the influence of the emotions.

When the pulse rate suddenly quickens to 110 or 120,
and does not fall, the appendicitis has probably resulted in
perforation, gangrene, or acute abscess. In operations per-
formed a few hours after the quickening of the pulse, I have
many times found that the acutely inflamed appendix had
recently perforated, and was surrounded by an area of acute
septic peritonitis, with a small collection of pus.

In children, a quick pulse may not have the same signifi-
cance as in adults. DBut in them the rate rapidly alters, so
that a very few hours’ delay will often tell whether it is
increasing or diminishing.

I have many times seen the pulse fall as the appendicitis
and peritonitis have subsided.

In the case which has already been described (Case 52, p.
172), the pulse was 116 and the temperature 100° F. at the
beginning of the attack. Next day the rectal tumour was
more exquisitely tender, the pulse was 120, the tempera-
ture 102° F., and, on the following day, the pulse was 130,
and the temperature 101° F.  After this the tenderness began
to subside and, in five days, considerable pressure could be
borne, the pulse had fallen to 84 and the temperature
to normal. Although the attack had begun with a rigor, a
perforation was not suspected. In removing the appendix,
I found its tip surrounded by an abscess which econtained
about half an ounce of pus.

Case 56.—About the same time, I saw a young lady,
w@t. fourteen years, whose case ran a similar course. The
onset of the appendicitis was sudden, and on March 25, at
8.30 A, the pulse was 120, and an exquisitely tender
swelling was felt in Douglas’s pouch. The iliac fossa and
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front of the abdomen were painless. At 9.30 p.Mm. the pulse
had fallen to 109, and then to 100, although the tempera-
ture was 101° F. As the pulse fell, the rectal swelling became
less and less tender. I suspect that perforation must have
been very near at hand,

In adults with acute appendicitis, a pulse rate which
exceeds 100 is a matter of concern. When called to see a
doubtful case, I usually request the medical attendant to com-
municate with me when that limit 1s passed, especially if the
increased rapidity is accompanied with an aggravation of the
other local and general symptomns.

Casg 57.—Although acceleration of the pulse is such a
constant and valuable sign in appendicitis and peritonitis, its
presence is not invariable. I am indebted to Dr. Bagshawe for
the notes of a case which I saw in the Great Northern Hospital.
A man, aged sixty-two years, had had a sudden and violent pain
in the abdomen, with vomiting and constipation. Five days
later, the abdomen became much distended, the temperature
was 97°8° F., and the pulse 108. Afterwards the temperature
fell to 97° F.,, and the pulse to 88. He died suddenly ten
days after the onset. The vermiform appendix was perfor-
ated, and the peritoneal cavity full of pus and lymph. A fiecal
concretion was found in the pus elose to the perforation.
The heart was hypertrophied, the aorta atheromatous, and
the kidneys chronically inflamed.

In another case (Case S0, p. 272), serous fluid was removed
from the general peritoneal cavity, and pus from the recto-
vesical pouch of a boy whose pulse at the time was 90.

When the heart has been beating at the rate of 120
to 130 per minute, for three or four days, it becomes
exhausted and at length succumbs. This danger is to
be taken into consideration in deciding the question of
operation. Success is not very likely to crown the efforts
of the surgeon when the heart has been allowed to become
exhausted.

I have confined these brief remarks to the rate of the
pulse, and have not referred to its quality. No doubt men of
experience may draw conclusions of value from the quality of
a pulse as well as from its rapidity : but as the latter can be
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definmitely and precisely counted, as an indication, it far ont-
weighs the more subtle gualities.

The temperature is usually taken in the mouth or
axilla. Probably a higher reading would be got in the
rectum. In a case of bullet wound of the small intestines and
of the duodenum, I found the temperature 98° F. in the
mouth and axilla, whilst, in the rectum, it was 103° F.'  There
1s nothing characteristic about the temperature chart of
appendieitis, for it is such as is seen when any organ 1s
acutely inflamed and invaded by bacteria. As I have just
remarked, a sudden rise accompanied with a rigor may denote
a rapid invasion of the peritoneum by pyogenic organisms,
Perforation and gangrene of the appendix are often associated
with rigors (Case 15,p. T5). The repetition of the rigors, with
a persistently high temperature, may be due to portal py:emia.

The pulse and respiration are a check upon inferences
drawn from the temperature chart. A high temperature with
rapid pulse and respiration indieates serious sepsis, whilst a
high temperature with slow pulse and respiration is probably
transient.

It is natural for more attention to he given to the
temperature, during the attack of appendicitis, but I am
convinced that a careful record of the temperature in the
intervals between the attacks would lead to interesting
revelations.

I have a partial record of the temperature of a young
lady with chronie uleerative appendicitis and fiecal concretion.
She said that for many months her temperature had fluctuated
in an unaccountable manner, and the chart showed a daily
fluetuation of a degree and a half of the Fahrenheit scale.

When we consider that in chronic ulcerative appendicitis,
the mucous membrane, lymphoid tissue, and lymphatics ave
invaded by a variety of bacteria, surely we should expect to
findd one of the commonest effects of infection, namely, an
evening rise of temperature.

The breathing is rapid during pain and fever, and also
when the diaphragm is pushed up by abdominal distension.

! “The Surgical Treatment of Acute Septic Peritonitis,” C. B. Lockwood,
Clindeal Jowrnal, June 8, 1898, p. 127,
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The number of respirations nearly always diminishes as the
temperature and pulse fall, and after the abdominal distension
has been relieved. If mo diminution takes place, pneumonia
or empyema is to be suspected.

The examination of the patient is incomplete without a
digital examination of the rectum. When the appendix 1s
in Douglas’s pouch, the front of the abdomen is often pain-
less. I have known this absence of pain lead to errors,
which a reetal examination would have prevented. Nor
can the extent of the peritonitis be gauged without a rectal
examination. If the patient be placed npon the back or side,
the finger can be passed with the greatest care and gentleness.
Any rough or unskilful handling canses so much pain at the
anal orifice, that tenderness in Douglag’s or in the recto-
vesical pouch cannot be discriminated.

If possible, the bladder should be emptied before the
examination. A large collection of pus in the recto-vesical
pouch feels like a distended bladder. When the pelvic
peritoneum is inflamed, pressure on the lower end of the recto-
nterine or recto-vesical pouch excites acute pain. Only the
rectal wall intervenes between the peritoneum and the finger,
elsewhere the subentaneous fat and the abdominal muscles have
to be reckonmed with. Inflamed parietal peritonenm is ex-
quisitely sensitive.  When it is touched through the rectum,
the patient usually shrinks and utters a shrill ecry. In in-
flammation of the pelvie peritoneum, the act of micturition is
accompanied with pain, as will be hereafter described. At
times, the inflamed appendix can be felt per rectum (Case T8,
p- 255), but a piece of inflamed omentum, or a peritoneal
thickening, or fold, is easily mistaken for it. Small collec-
tions of pus in the recto-vesical or recto-uterine pouch are
surrounded by exquisitely tender and thickened peritonewm,
and fluctuation can seldom be elicited (Case 52, p. 172). It
may be difficult or impossible to discriminate between an in-
flamed appendix and an inflamed Fallopian tube or ovary.
[ have often seen ovaritis diagnosed in mistake for ap-
pendiecitis.

When a painful tumonr is felt, per recfum, the examination
ought to be repeated from time to time to learn what course
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the disease is pursuing. The information gained in this way
may prove of great importance.

The rectal examination may also reveal inflammation of
the right broad licament of the uterus (Case 69, p. 231).

A rectal examination under anmsthesia loses some of its
value because the sensation of pain is abolished.

In the majority of females with appendicitis, a vaginal
examination cannot be made. This is not a matter of
importance, because the extent of peritoneum which can be
reached per vaginam is quite small. In several instances, ]
have been unable to feel tender swellings throngh the vagina
which were easily felt through the rectum.

A vaginal examination, however, is sometimes of great
value. For instance, in a critical case of appendiecitis with
perforation and acute suppuration, it revealed an abscess in
Douglas’s pouch, which was opened and drained by an ineision
behind the neck of the uterus (Case 81, p. 274).

The act of micturition ought always to be inquired into.
Not infrequently, the urine is retained and has to be drawn
off. Sometimes, the act of micturition is attended with or
followed by acute agony. This is caused by inflamed posterior
and lateral false ligaments of the bladder becoming stretched
as the viseus empties itself.

I have known children retain their- urine for twelve or
more hours for fear of the pain, and then shriek with agony
during the act. As a rule, the pain is greatest towards the
end of micturition.

This sign, together with the result of the rectal examina-
tion, is evidence of inflammation of the pelvie peritonewmn,
but not conclusive evidence that the inflamed appendix is in
the pelvis. Once I erroneously concluded from the pain being
in the recto-vesical pouch and over the bladder that, therefore,
the appendix was in the pelvis, whilst, as the operation proved,
it was situated outside the cecum. When the rectal tumour
is distinet and very tender, and the pain on micturition acute,
a pelvie abscess is to be suspected.

In none of these cases had the inflamnmation spread
through the wall of the bladder, though undoubtedly this
mMay oceur
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(asE 58 —The symptoms of acute appendieitis, with peri-
typhlitis, sometimes come to an abrupt conclusion. A boy
aged nine years was admitted into the Great Northern
Central Hospital under my care. I am much indebted to
Dr. Bagshawe for a careful note of his case. On November
13, he complained for the first time of pain in the right iliac
fossa and vomited the contents of his stomach. The pain
was less until November 20, when it became very severe and
he was admitted to the Hospital. A very tender mass was
felt in the right iliac fossa and also through the rectum, high
up on the right side. The abdominal wall was not rigid, except
over the swelling, and it moved with respiration. His bowels
had acted, but he had oceasional vomiting after liquid food.
He looked ill.  On November 21, his temperature was 103-2"
F., and the pulse 140. The temperature remained about
102° F., with a pulse rate of 120, until November 24, when
[ saw him, and decided to remove the appendix the next day.
That night the temperature fell abruptly from 102-8% F.
to 98° F., and the pulse from 124 to 100. The next day
(November 25) the temperature fell to 96-2° F., and the pulse
to 82. In cases with a history of this description, I have
known pus escape into the bowels, and appear in the motions,
but in this, in spite of careful watching, none was seen.

In critical cases, the signs of improvement may be quite
trifling, but, nevertheless, enough to defer the operation until
a more favourable time. For instance, a youth aged sixteen
had appendicitis with a large hard mass in the right iliac fossa
and a quantity of matted intestines in the recto-vesical pouch.
Although the temperature ranged from 99° F. to 101° F. and
the pulse was 116, improvement had begun because flatus
was being passed more freely: the tongue was moist and
beginning to clean at its edges, and he said he felt hungry.
To my mind, the rapid pulse was the worst feature in his
case, but thenceforth a continuous nmprovement set in.



CHAPTER XVII
DIFFICULTIES AND ERRORS IN DIAGNOSIS—COMPLICATIONS

IN such a complicated disease as appendicitis, errors in diagnosis
are inevitable, and I have already referred to several. At
times, the diagnosis can only be established by an exploratory
operation. But in every case of supposed appendicitis, four
questions are to be weighed and considered. First, is this
appendicitis #  Second, what kind of appendicitis is it ?
Third, what complications have supervened ! Fourth, is it
appendicitis only, or is it appendieitis complicating some other
disease ?

[ have given instances showing how difficult it may be
to diseriminate between appendicitis and inflammation of the
gall-bladder ; also between appendicitis and caleulous pyelitis
(Case 37, p. 153). The frequency with which appendicitis 1s
mistaken for ovaritis or salpingitis has also been mentioned
(p. 26). Doubtless, the converse error is at times committed,
and tubo-ovarian inflammations mistaken for appendieitis.!

Whilst helping to explore an obscure abdominal swelling
in the pelvis of a stout, middle-aged woman, a distended and
inflamed appendix was discovered. Its presence had not heen
suspected and the tumour was supposed to be tubal or ovarian.

Mr. Harrison Cripps® says: “I have twice found the
apex of an appendix at the very bottom of Douglas’s pouch.
In both of these cases, prior to the operation, the trouble

1 ¢ Tybo-ovarian Congestion simulating Appendicitis,” John C. MacEvitt,
Brooklyn Med. Jowrn., April 1897, dbst. B.M.J., Epitome, September 4,
1897,

e Urr”'r'u."errrf_?.f eendd Al oreseald .‘\'f{;'lr,n_'r:l,r, Llllldﬂll_. 1898, p. 254,
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was diagnosed as an inflamed adherent ovary at the bottom
of Douglas’s pouch, and the real nature of the case only
became evident after opening the abdomen and making pro-
longed and extensive dissection.”

I have given several instances of appendicitis complicat-
ing other diseases.  Perhaps, general tuberculous peritonitis
ought to be put in the first place. DBut the mucous lining of
the appendix may be involved in several of the diseases which
attack the mucous lining of the intestines. Amongst these,
are typhoid fever and ulcerative colitis. In ulcerative colitis,
the presence of mucus and shreds of membrane in the stools,
together with tenderness along the whole colon, would suggest
caution. In a case of this kind, I declined to operate,
although the appendix was thought to be inflamed, hecause
the appendicular pain seemed slight in comparison with that
in the colon, and because 1t seemed clear that, after the
appendix had been removed, the diarrhcea, hamorrhage, and
separation of membrane would continue. But, in another
case, the appendicular symptoms preponderated and a stenosed
and distended appendix was excised with most beneficial
results (Case 29, p. 115).

The danger of appendicitis being a complication of
typhoid fever is by no means imaginary. Some years ago,
I saw a young officer who appeared to have a typical attack
of appendicitis. A small ovoid, tender tumour was felt in the
right iliac fossa accompanied with sudden pain, constipation,
and vomiting. The tumour gradually subsided, but, at the
same time, it became apparent that the patient had developed
typhoid fever of moderate severity. No operation was
performed, and he made a good recovery.

Elsewhere a case is given in which the appendicitis did not
precede but followed typhoid fever (Case 8, p. 54).

In some cases of acute infective appendicitis with septic
peritonitis, acute obstruction may be a prominent feature.
Under these circumstances, a mechanical cause 1s not infre-
quently diagnosed. Unless the case be seen from the bhe-
oinning, it may be difficult or impossible to discriminate,
hecause acute mechanical obstruction 1s, towards the end,
complicated with peritonitis.
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It is to be remembered that a mechanical obstruction may
coexist with appendicitis.

I have elsewhere deseribed (Case 64, p. 216) a case of
appendicitis, with partial intestinal obstruction, in which the
latter was caused by carcinoma.of the ileo-ciecal valve,

The appendix was excised under the following circum-
stances :—

CasE 59.—A. B, aged sixteen, a schoolboy, had recently
had a severe attack of Influenza, followed by pneumonia and
consolidation of the right lung, which had not yet cleared
up. On March 21, he began to suffer pain throughout the
abdomen. This was followed, on the 22nd, by constipation and
vomiting. On the 23rd, an enema gave some relief and the
vomiting was less. On the 24th, the constipation was absolute,
with constant vomiting and great abdominal distension. When
seen on the 24th, the abdomen was exceedingly tense, tym-
panitic and motionless, and distended intestinal coils were dis-
tinetly visible. The abdomen was tender everywhere, including
the recto-vesical pouch. The tenderness was greatest over
the right iliac fossa, and most pain was felt there. The pulse
was 90, but had been 120; the temperature was 99° but
had been 105°F. The diagnosis was general peritonitis
with appendicitis. The obstruction rendered an operation
imperative. An inecision three inches long was made in the
right linea semilunaris. The peritoneum was inflamed and
its cavity contained a few ounces of yellow serum. The vermi-
form appendix was acutely inflamed and adherent to the iliac
peritoneum. It began by running towards the right for
about an inch, and then turned sharply to the left, and, after
a course of an inch and a half, was acutely bent again towards
the right. It was expanded beyond the second bend, and
contained a fiecal coneretion about an inch long and a third
of an inch in diameter. The part between the two bends was
also dilated, and contained a similar concretion about half an
inch long.

But although the inflammation of the appendix was
recent, and the peritonitis extensive, they did not seem to
account for the extreme distension. The incision was, there-
fore, enlarged and the abdomen explored. During this part of

P
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the operation an adherent band of omentum was divided, but
it did not seem to have caught the intestine.

Next, some enormously distended and purple coils of
jejunum were found, withdrawn from the wound, and emptied
of some quarts of liquid ficces. After this, the abdomen was
explored, but no trace of a mechanical obstruction could be
found. The appearance suggested a volvulus, but the mesen-
tery was not twisted.

Thrombosis of the mesenteric veins was sought for, but
not discovered.!

The operation gave mno 1real relief, the obstruction
returned, and death ensued after the pulse had reached 170.
The temperature remained subnormal.

On inquiry, a long-continued history of pain in the right
iliac fossa, constipation, and “ colic” was forthcoming.

It is not unimportant to remember that pneumonia some-
times begins with vomiting and abdominal pains, which
simulate perforating gastric ulcer or appendicitis,

Two of my cases illustrate the part which the ciecum
may play in appendicitis (Cases 9 and 82, pp. 56 and 277).
In both of these, after the excision of the inflamed, ulcerated,
and infected appendix, a recurrence of symptoms took place
owing to fwecal accumulation within a capacious, elongated,
pendent, and flaceid ciecum.  Perhaps some would have con-
sidered them to have been suffering from stercoral typhlitis.

[ have also met with two cases in which I thought that
the primary disease was in the cicum. In each the symp-
toms, course, and, unhappily, the end were the same.

CasE 60.—A delicate young woman, aged twenty-eight,
had been laid up for three weeks with a dull pain in the right
iliac fossa, accompanied with a high temperature. The bowels
were constipated. An abscess developed in the right iliac
fossa above the outer halt of Poupart’s ligament, and extended
down the iliacus musecle into the thigh. The abscess was
resonant on percussion, and was, not improbably, connected

! In Dr. Dunlop’s case of thrombosis of the superior mesenteric veins there
was no abdominal distension or tenderness, and some bloody fluid was passed
jroe rectii I:_E.:JIIL'{'{. June 23, 1900, P 12000, 1 1|J:'-'.-.=£*]r have t'rc:r]l'[l:-.' {J]IH':I.I;E:!!
upon a closely similar case.
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with the ciecumn. It was opened by an incision parallel to
the outer half of Poupart’s ligament. The pus which escaped
was feculent and, after a time, as had been expected, a ficcal
fistula formed. After waiting nearly two years to see whether
this would close, and after trying various operations which
did not open the peritonenm, I was obliged at last to make a
more determined effort. The abdomen was opened, the sinus
excised, and an aperture in the posterior wall of the ciecum
sutured. The operation was followed by symptoms of obstrue-
tion from which the patient died. These were supposed to
have been caused by an acute attack of septic peritonitis.
At the post mortem a cicatricial stricture of the ascending
colon was discovered. The closure of the fiecal fistula had
stopped the only passage for the ficces.

Case 61.—In the second case, the patient was likewise
a young woman, aged twenty-nine, who had been laid up for a
few days with a pain in the right iliac fossa, and who had a high
temperature. The abscess was supposed to be appendicular,
but it was situated above the outer half of Poupart’s ligament,
and extended down the thigh in the course of the iliacus
muscle. It was opened, and a ficcal fistula formed. After
walting a year, an attempt was made to execise the tract and
suture the aperture without opening the peritoneal cavity.
When this attempt had failed, the abdomen was opened, and a
hole in the back of the cwcum closed with sutures. The
vermiform appendix was adherent to the thickened iliac
peritoneum and had to be removed. = After progressing favour-
ably for a time, this patient died of septic peritonitis.

In each of these unhappy cases the abscess differed from
those caused by appendiecitis. It had more the characters of
an ordinary iliac abscess and, instead of extending inwards
towards the pelvis or upwards, had made its way into the
thigh. From the beginning, the opening into the ciecum was
also suspected, and the likelihood of fiecal fistula pointed out.
My experience of ficeal fistula on the front of the cwcum
(Case 83, p. 280) and in the sigmoid flexure, has been very
much more favourable.

The causation of the cwecal uleeration was never dis-
covered, and I am reluctant to assume that 1t was stercoral.
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In the first case, the family history of tubercle was rather
strong, but no elear evidence could be obtained that the disease
was tuberculous.

I have continued to watch for other instances of typhlitis
without appendicitis, but hitherto unsuccessfully.

When an appendicular abscess is known to have burst
into the cicum, rectum, or bladder, the dangers of appen-
dectomy must be largely increased. 1 declined to operate
upon a young lady who had had a violeni attack of appen-
dicitis in India, with a clear history of rupture into the
ciecum.  The iliac fossa was tender on pressure, but there
was no other evidence of chronic appendiecitis. An operation,
which would probably have opened the intestine, was obviously
attended with the risk of septic peritonitis, and also with
that of fiecal fistula. Dr. Deaver ' shows that in these cases
the lumen of the diseased appendix either opens divectly into
the cwcum or by the intervention of an abscess cavity. In
either case the ceecal walls are in a most unfavourable con-
dition for suturing.

1 Appendicitis, Z2nd Edition, Plates XX. and XXI.



CHAPTER XVIII

DIFFICULTIES AND EREORS IN DIAGNOSIS—COMPLICATIONS—
Contimmed

THE pain on micturition and the retention of urine, which
sometimes complicate appendicitis, have been referred to and
their clinical significance pointed out. I have also met with
other urinary complications under these unusual and deceptive
circumstances.

Case 62.—X., aged twenty-three, was sent to me with
an intimation that he had had two attacks of appendicitis.
During the first he had had retention of urine, which was
easily drawn off with a soft eatheter, and found to contain blood.
A fortnight later, he had severe abdominal pain, with a tem-
perature ranging from 102° F. to 103° F. At the same time, a
painful tumour was felt beneath the right linea semilunaris,
in the position of the appendix. He vomited during this
attack, was constipated, and the abdomen was distended.
He said that eight months previously he had had a similar
illness. When I saw him, he looked ill and had a temperature
101° F. and a pulse rate over 90. He said his appetite was
very bad and that his bowels were constipated. The abdomen
was slightly distended and tender everywhere below the um-
bilicus.  An exceedingly tender ovoid tumour about 3 in. long
and 21 in. broad was felt beneath the right linea semilunaris.
The abdominal wall over this tumour was vigid.  Per recfum a
distended bladder was felt. He passed, in my presence, half a
pint of urine containing some muco-pus, albumen, and a trace
of blood. The urine was passed freely and without pain.
He also went the whole night without getting up to urinate.

=}
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I diagnosed appendicitis, inferring that the appendix was
close to the bladder, and had caunsed some cystitis. The
attacks of retention were also dependent upon the appendicitis.

As no change took place in his condition, I advised the
removal of the appendix. Before anwesthesia, he passed ten
ounces of urine, but the tumour remained unaltered. T found
the peritoneum inflamed with some delicate thread-like adhe-
sions ; the appendix, lying on the back of the bladder, was
engorged, hard, and inflamed, but not adherent. The tumour,
which was felt under the right linea semilunaris, was not
appendicular, but the apex of a conical bladder with
thickened walls. A catheter drew off some turbid urine.

So far as the abdominal part of this operation was con-
cerned, the after progress was quite uneventful, but the urinary
organs soon began to give cause for the gravest anxiety.

At first, urine was passed frequently and was obviously
septic.  After a few doses of urotropin, the urine became
acid, and the muco-pus disappeaved. DBut after that the
amount of albumen did not diminish, and amounted to
5 per cent, the urea being 1'5 per cent, with hardly any
pus and a litile blood!  Some staphylococei of doubtful
nature were also found. The amount of urine secreted
also became variable, and Dr. Norman Moore concurred with
me in the opinion that the patient was suffering from acute
nephrifis. Three weeks later, almost complete suppression
of urine supervened, and he died after passing some of a
bloody tinge.

The coincidence of renal disease and appendicitis occurred
in another instance, in which no operation was performed.
The elinical symptoms, however, were quite clear, and there
cannot be much doubt as to the correctness of the diagnosis.

CasE 65.—DMiss X., aged twenty-three, was laid up for six
weeks, at the age of eighteen, with “ Perityphlitis.” This was
accompanied with retention of urine, which necessitated the
use of the catheter.

In February, 1900, a second attack was diagnosed, accom-
panied with constipation, abdominal distension, a temperature
which varied between 100" F. and 101° F., and a pulse which

L Dr, F. W. Andrewes kindly furnished this report.
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rose to 100. Vomiting was absent. The urine had again to
be drawn off with the catheter, but no pain was felt when
the bladder was emptied. The right rectus abdominis was
rigid, and there was a tender spot near the site of the
richt common iliac artery. On rectal examination, the right
side of the pelvis was tender, and movements of the uterus
were attended with pain. The region of the right iliac fossa
was not tender, and the appendix was evidently in Douglas’s
pouch. She had previously been examined, under an an:esthetic,
by a gynicologist, who thought that the right ovary was
inflamed.

The right kidney was movable and displaced, but was
not tender on pressure.

The attack subsided, but a month later, severe pain was
felt in the right lmmbar region and the kidney was painful on
pressure ; in addifion the urine was found to contain a large
quantity of pus. An expert pathologist reported that this
contained quantities of tubercle bacilli, but inoculation ex-
periments failed to confirm this view. The family history of
tubercle was, however, exceedingly strong.

With regard to this case, it is to be noted that Edebohls
has drawn attention to the coexistence of floating kidney and
chronic appendicitis. Both are common diseases, and, there-
fore, might be expected to occasionally occur together.

During an acute attack of appendicitis a little girl (Case
52, p. 172) was known to have had pus and bacteria in the
urine. The appendix was close to the fundus of the bladder,
but no perforation was known to have taken place. Such a
complication has been recorded, but is undoubtedly very rare.”

U Centralblott fir Gynikelogie, No, 40, 1898 ; Abst. B.M.J., Epitome,
March 4, 1899, p. 34.

: E.g. Bull, New York Medical Jowrnal, 1875, vol. xviii. p. 248, mentions
6 cases of suppuration about the cweum. Of these

28 opened externally i 2 opened into bladder

1 into cacim [ 2R .+ internal iliac artery
BEE L .. peritoneal cavity 1 chronic peritonitis
A ,, thorax f pyemia.
N ba  Tectum

The pus from appendicular abscesses haz been known to track in almost
every direction, and also open into the great veins, uterus, vagina, and ureter.
Many of theze cases, however, helong to days when surgery was less prompt.
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The following is an example of appendicitis, complicating
another disease :—

CASE 64— Appendicitis complicating Carcinoma of the Ileo-
Cecal Valve.—Towards the end of 1896, I saw, with Dr. Craig,
a single lady, aged thirty-eight. Her history was as follows :—
During the summer she had had a severe attack of appendicitis
supposed to have been brought on by bicycling. After the
attack subsided, she remained unwell and was advised by a
well-known physician to have an operation performed if she
had a recurrence. About November the second attack occurred,
and, when I saw her, an ovoid tumour about three inches long
and an inch and a half wide could be felt at the site of the vermi-
form appendix. The tumour was movable, hard, and painful
on pressure. The small intestines were slightly distended,
and their vermicular movements could be seen through the
thin abdominal wall. Solid food increased the movements of
the intestines and caused pain, especially in the right iliac
fossa. On rectal examination, a hard mass could be felt high
ap on the right side of the pelvis. This was supposed to be
related to the appendicitis.

It seemed clear to me and to others, that this lady had
had two typical attacks of appendicitis. Dr. Craig raised the
question of the possibility of malignant disease, because the
patient had lost her mother and other near relatives from
cancer of the breast. 1 did not myself think the tumour in
the iliac fossa was a carcinoma. It felt like one of those
masses which are so commonly caused by an ordinary attack:
of appendicitis. The clinical history of appendicitis was more-
over perfectly clear, and, in addition, the patient’s age was more
in favour of appendicitis than of carcinoma. At the opera-
tion, the ceecum and ilewm were drawn out of the abdomen,
With some difficulty the appendix was found wrapped round
the ilenm. Its apex was adherent to the front of the mesen-
tery. Thus the appendix overlay the anterior ileo-colic
fold (Fig. 3, p. 15) which was present, and long enough to
form a small ileo-colic fossa. The appendix was, with some
difficulty, separated from the ileum and from the mesentery,
and at least three inches of it removed. At i1ts escal end, a
considerable mass of hard tissue was felt in the wall of the
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ceecum. I surmised that this was inflammatory, but removed
a piece for histological examination. It proved to be columnar-
celled carcinoma undergoing colloid change, and had probably
begun in the ileo-ciecal valve. The patient soon recovered
from this operation, and the abdominal pain and distension
were relieved. The adherent vermiform appendix had evidently
caused a partial obstruction of the ileum. About two months
later, I performed enterectomy and removed the cecum,
about two inches of the ileum, and a portion of the mesentery,
including an enlarged mesenteric gland. The growth was
found at the site of the ileo-caecal valve, having probably begun
in that structure which, however, had disappeared. The ileum
and the caeum were united by circular enterorrhaphy by the
Czerny-Lembert method. The tumour, which had been dis-
covered per rectum, could not be felt through the abdominal
incision. The patient made an excellent recovery from this
operation and, for a time, experienced complete relief. Nine
months later, however, symptoms of slight intestinal obstruetion
supervened. The rectum was almost occluded by a mass
growing in the right side of the pelvis. There was also
some suspicious induration at the site of the previous
enterorrhaphy. The danger of intestinal obstruction was re-
moved by the performance of inguinal colotomy : but, before
proceeding with that, I examined the site of the former
enterectomy through a small incision. As the junction looked
narrow and felt hard, an anastomosis was formed between the
ilenm and the ascending colon, by the insertion of a Murphy’s
button. The patient soon rallied from this double operation
and, after living in comfort for some months, ultimately died
ot the carcinoma.

The result of the histological examination of the appendix
removed at the first operation is as follows. The base, as 1
have already said, is infiltrated with careinoma of the columnar-
celled variety and is undergoing colloid degeneration. The
lumen of the appendix is a little larger than usual, and
nearly filled with blood ¢lot. This blood may have come from
a small area of the mucosa which was uleerated, but I think
it is more likely that it came from the carcinoma. With the
exception of the small ulcerated area, the epithelial lining of
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the luwmen is intact. The epithelium of the tubular glands
is likewise perfect, but their lumens are dilated, and some
contain a little muens.  The lymphoid follicles are clearly
visible, but are small and not numerons—about three can
bhe seen In one section. The submucous, musenlar, and
peritoneal coats are all infiltrated with inflammatory cells,
as 1s also the meso-appendix, which contains numerous
blood-vessels.

I should interpret these appearances as showing that the
carcinoma had grown at the base of the appendix and caused
an obstruction to the discharge of its mucous secretion. This
acemwmulated, and caused the dilatation of the lumen and of the
tubular glands. Then the pent-up mucus and its bacterial
contents brought about an attack of appendicitis, which, owing
to the increased vascularity caused by the cancerous growth,
was accompanied with hwemorrhage.

When I reflect upon the case of this unfortunate lady, I
am at a loss to know how an earlier diagnoesis could have been
made. It is, however, to be noted that, after the first attack
of appendicitis, she continued ill, and the appendicular swelling
underwent no alteration. The pelvie tumour is noteworthy,
for it affords a clue to the course pursued by some of the
appendicular lymphatics.

Dr. Kelynack, in his able monograph, has said that
“ primary cancer of the appendix may be said never to oceur.” '
But Drs. Kelly and Deaver® have since given four instances,
all of which were operated upon on the supposition that they
were suffering from appendieitis.

Recently Dr. Rolleston has rveported an undoubted case of
primary carcinoma of the vermiform appendix® The patient
had had four attacks of appendicitis, and the exact nature of
the disease was not known until it was disclosed by the
histological examination. It proved to be spheroidal-celled
carcinoma beginning in the mucous membrane near the

U The Pathology of the Permiforin Appendicitis, London, 1893, p. 139.

* Appendicitis, 2ud Edition, p. 98, ef seq., Plate XIX. Also © Tumounrs of
the Vermiform Appendix.” Kelly, Proceedings of the Pathological Soeiety of
f’f:ﬁ-’r!rfﬁfjif.i'..r'rr, vol. iil., n.s., No. 5, ] 109, ef seq.

A Case of Primary Carcinoma of the Vermiform Appendix,” Lancef,
July 19, 1900, p. 11, ef seq.
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apex of the appendix. Dr. Rolleston gives references to
several additional cases.

Secondary malignant disease of the appendix is not =o
rare, I met with a nodule of malicnant disease, quite
unexpectedly, in the appendix of an old man who died of
pyemia, which had been caused by infection from uleeration
of a malignant growth of the chest-wall.

It seems probable that some, who have recorded cases of
carcinoma of the appendix, may have trusted to mere naked-
eye evidence, which is quite unworthy of credence in a question
of this kind.

I have seen inflammatory masses in the vermiform
appendix which had the closest resemblance to carcinoma.  In
the following case the end of the appendix was ocenpied by a
vascular growth which looked exactly like ecarcinoma; in
addition the iliac glands were enlarged, and a havrd mass filled
the upper part of the right broad ligament, and was fixed to
the wall of the pelvis:—

CasE 65— Appendicitis— Inflommatory Tuwmovr of Ap-
pendiz simulating Malignant Disease—The patient, a married
woman aged thirty-seven, had had her first attack of
appendicitis about Easter, 1895, 1t was accompanied by pain
in the right iliac fossa, constipation, and fever. It had been
diagnosed by a very capable physician. A second attack
oceurred in 1897. In August, 1899, a third and very violent
attack occurred, and removal of the appendix was proposed.
The last attack never quite subsided, and when I saw her in
November, she had a temperature which was continuously
aised (99°5° F.), and the pulse usually beat over 102 per
minute. The bowels were constipated, with slight abdominal
distension and nausea. Pressure in the right iliac fossa caused
pain, and a tender swelling could be obscurely felt there.
The result of the rectal examination was negative; the uterus
was retroflexed and movable, but painful when moved. A
year previously the interior of the uterns had been cleaned
out with the curette.

The difficulties which surround the diagnosis of some
cases of appendicitis were exemplified in this one. An able
physician, who saw the patient during the second attack,
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attributed her symptoms to pelvie inflammation. A mass of
an inflammatory nature was afterwards met with in the right
broad ligament. But this and other cases show that such
pelvie inflammation may complicate appendieitis, and, therefore,
its presence in a given case ought not necessarily to lead one
to exclude appendicitis.

The abdomen was opened by an oblique incision parallel
to the outer half of Poupart’s ligament. Neither the ceecum
nor the appendix lay beneath the incision, but both were
sitnated higher up towards the nmbilicus. Clearly the tender
swelling, which was felt in the iliac fossa before the operation,
could not have been the appendix. Some enlarged glands were
seen along the iliac artery. When the finger was pushed into the
pelvis, a good many small vascular adhesions were encountered.
A hard swelling was felt projecting from the middle of the
right side of the true pelvis into the broad ligament, towards
the uterus. The right ovary and Fallopian tube could not be
felt. The vermiform appendix was adherent to the caecum, and
its extremity was bulged out into a red and vascular tumour
about an inch and a half long, and three-quarters of an inch
in diameter. It was exceedingly vascular, and adhered so
closely to the front of the ciecum that, when it had been
removed, a gap in the peritoneum and muscular coats had to
be sutured. The great omentum was adherent to this appen-
dicular tumour. It is hardly necessary to remark that we
had here a very close resemblance to a case of malignant
disease,—a wvascular adherent tumour of the appendix, en-
larged iliac lymphatic glands, and a second tumour in the
true pelvis. The microscope showed that the appendicular
swelling was inflammatory.

Three weeks after the operation, when the wound was
healed and the patient was thought to be convalescent, the
temperature rose, and a violent neuralgic pain darted down the
right thigh, in the distribution of the internal cutaneous and
obturator nerves. This pain coineided with the period, and
was followed by feetid uterine discharge. These symptoms
subsided under treatment. The occurrence suggests that, as
Clado has supposed to be possible, infection may have been
carried from the septic uterus along the lymphatic channels to
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the appendix. The intermediate broad ligament would thus
be infected from the uterus and not from the appendix. The
ultimate result of the operation was perfectly satisfactory.

Intussusception may simulate appendicitis.  When the
invagination is ileo-ciccal or in the end of the ileum, the
tumour may be in the right iliac fossa or sufficiently near to
it to bring appendicitis into the gquestion.

CASE 66.—At St. Bartholomew’s Hospital, a consultation
was held upon a girl, aged eight years, who was suffering from
intestinal obstruction of four days’ duration. The vomiting was
only occasional, the pain modervate, and the aspect good. No
blood or muecus had been passed from the rectum, and there
had been no tenesmus. The pulse was 120 and the tempera-
ture slightly raised. The abdomen was soft but did not move
with respiration. A slightly movable tumour was felt in the
right iliac fossa. Opinions were divided as to whether this
was tuberculous or appendicular, but an operation brought to
licht a gangrenous intussusception. Had the case been seen
earlier, it 1s possible that the diagnosis would have presented
fewer difficulties.

I have also met with appendicitis under the following
exfraordinary circumstances :—

CAsE 67.—Three months previously the patient, a strong
working man, had had an abscess opened above the right
anterior superior iliac spine. The cause of the abscess was
unknown. A sinus remained and continued to discharge
quantities of pus. Each night, his temperature rose to about
102° F., and he was obviously suffering from septic absorption.
Some of his symptoms suggested the possibility of appendicular
disease. I explored the sinus through a large incision. The
peritoneum was not opened, but it was clear that the iliac
fossa did not contain an inflamed appendix. The source of
the pus remained uncertain. After some weeks of sepsis, the
patient died, and, at the post-morfeni examination, a perforating
ulcer of the back of the middle part of the duodenum was
discovered. The pus had tracked down behind the right colon,
the vermiform appendix running upwards beneath the colon
and adhering to it by inflammatory adhesions.

In some cases, plumbism seems to have been mistaken
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for appendicitis, and laparotomy has been consequently per-
formed.! Conversely, Dr. Le Gendre has shown that in
lead colic a gangrenous appendix has been overlooked, with
disastrous results.”

I have not met with appendicitis complicating pregnancy.
The onset in pregnant women of severe appendicitis with
abscess is usually followed by miscarriage and by a fatal
ending.” When we consider the communications whieh exist
between the Dblood-vessels and lymphaties of the vermiform
appendix and those of the right broad ligament, by means of
the appendiculo-ovarian ligament, it would perhaps be rash to
say that the relationship between appendicitis and pregnancy
was merely due to casual coincidence. Possibly, the appendix
may occasionally share in the enormously increased vascularity
of the pregnant uterus and its appendages.

In recurrent appendicitis, the attacks are often coincident
with the period. Probably this may be capable of a similar
explanation. Mainly on account of this coincidence, I know
of a case of appendicitis which was long thought to be one of
ovaritis.

The vermiform appendix may be involved in abdominal
actinomycosis, a disease which is perhaps commoner than is
usually supposed. In the year 1899, I saw, at the same time,
three cases of abdominal aectinomycosis in the wards of St.
Bartholomew’s, and a fourth case was shortly after admitted.
Actinomycosis, 1f unrecognised, may lead to grave errors in
Prognosis,

In three of the above cases, the disease was aup]mhed to
have begun in the vermiform process or in the cwcum:® in
the fourth, the origin was uncertain. Defore the true nature

L Lord, Jowrnal of the dmerican Medival Adssociation, A]l!'il 15. 1899. Ref.
Laneet, May 20, 1899, p. 1380.

= Lancet, July 15, 1899, p. 171.

4 Fowler, Annls of Swrgery, 1894, p. 46. Vinay says abortion cccurred
thirteen times in thirty-two cases. Ten of the thirty-two cases ended fatally
(Lyon Meédical, tome lxxxvil, 1808, p. 9). The mortality would, however, 1
fear, prove much higher if all the fatal cases were published. I have just
aperated in a case of appendicitis complicated with hematosalpinx.

4 ¢ Statistical Tables of the Patients under Treatinent in the Wards of St.
Bartholomew's III:I!"-!'ilLlj ||L'l'l'il|._':{ 1889, ]b}.‘ T. Calvert, A. Garrod, and H. J
Waring, London, 1900, p. 157.
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of the disease was discovered, three of the cases had been
operated upon for supposed suppurative peritonitis. Ulti-
mately, the characteristic nodules were found in the pus,
and the iliac fossa and abdominal walls became full of very
indurated tissue, which inflamed, suppurated, and left a chronie
sinus.’

A case which was under my observation whilst in charge
of Mr. Butlin’s wards improved, in a remarkable manner, under
large doses of iodide of potassinm, supplemented with oceasional
cleansing of the sinuses with Volkmann’s spoon.

In addition to the diseases which have been mentioned as
being likely to be mistaken for appendicitis, many others could
be quoted from medical literature. We might include the
perforating uleers of the stomach, duodenum, and the rest of
the alimentary tract, acute phlegmonous cholecystitis, gangrene
of the gall-bladder, rupture of the gall-bladder, dropsy and
empyema of gall-bladder, extra-uterine pregnancy, pelvie
hiematocele, suppurating ovarian cyst with twisted pedicle,
movable kidney with twisted pedicle, internal strangulation
of the intestines by volvulus, bands, and internal hernize
and to these might be added indigestion, colic, and bilious
attacks.”

I have recently operated upon & rather stout lady who,
before the examination under an anwesthetic, seemed to be
suffering from an acute attack of appendieitis with a localised
collection of pus. But when the rigidity of the abdominal
wall had disappeared a large tumour could be felt, mainly
beneath the right rectus abdominis. It proved to be a
suppurating ovarian cyst of the right side, with a rather broad
pedicle. A caveful vaginal examination had afforded no in-
dication of 1ts presence. The patient recovered.

Appendicitis may be complicated with phlebitis of the iliac
and femoral veins.

CAsE 68.—A lady, aged thirty-four, had reached the
twelfth day of an attack of appendicitis, when she was seized

! Those who seek for further details of this disease are referred to
L’ Actinonmyeose Huwmaine, Poncet et Bérvard, Paris, 1898, p. 296, of seq.  These
authors give full references to the literature of the subject.

2 Deaver, dnnals of Swrgery, March 18958, p. 303, ¢f seq.; and Fowler, dannals
of Swurgery, 1894, p. 155, ef seq.
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with a violent pain in the right thigh and an exacerbation of
the fever. A tender cord could be felt along the course of
the deep veins, and the foot and leg were cedematous.

The appendix, as we have seen, occasionally hangs over
into Douglas’s pouch and is, therefore, very close to the iliac
veins, so that it is possible for the inflammation to spread
from the appendix to the vein. But I doubt whether this
often occurs. As a matter of fact, thrombosis of either leg is
an occasional complication of appendicitis as well as of other
inflammatory affections,

The prognosis of phlebitis and thrombosis is favourable,
provided it is not complicated with septiciemia or pywemia.
The detachment of clots seems to be one of the chief dangers,
and ought to be gnarded against by prolonged rest and quies-
cence,



CHAPTER XIX
TREATMENT, EXPECTANT AND OPERATIVE

Ir the acute stage of appendicitis be passed through, an
operation may not be required, or, if required, can, as M.
Treves has so well taught us, be done with greater safety
during quiescence. When delay has been determined upon,
the treatment consists in absolute rest in bed, enough opinm
to relieve the pain, a fluid and peptonised diet, and enemas
to open the bowels.  Absolute rest should also include the
avoidance, as far as possible, of abdominal or rectal examina-
tions.

The opium is best given by the rectum, and even adults
are usually soothed by a small dose of from 10 to 20 minims in
starch solution or in a nutrient enema. The opium may also be
used by sprinkling the tincture upon hot stupes applied to the
abdominal wall.!

There is great diversity of opinion as to the use of
purgatives in appendicitiz.  Dr. Maylard ® has advocated the
employment of saline aperients in the early stages of acute
appendicitis.  Copious warm soap and water enemas are first
given, and if they do not succeed, hourly doses of sulphate of
magnesia in hot water. My colleague, Mr. I’ Arey Power, has

! Fitz, in his well-known essay, says large doses may be required. He is
also adverse to enemas. *° A cathartic or a laxative may be demanded by the
patient or friends, and an enema be thought desirable as a diagnostic aid. It
is to be remembered that these may be the means of at once exeiting a general
peritonitis ' ( Transactions of the Association of dmerican Physicians, vol. 1.,
1886, p. 130).

2 Glasgow Medical Jowrnal, March 1899, “* Treatment, in the Early Stages,
of Acute Appendicitis by Saline Aperients.” .

Q
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endorsed this method of treating simple appendicitis!  Unfor-
tunately, with our present means of diagnosis, we cannot
tell whether the constipation is due to ulcerative appendicitis,
stenosis of the appendix with uleeration, mucocele, or empyema ;
or appendicitis with concretion, or with infection of appendi-
cular walls, perforation, gangrene, abscess, and so forth. In
addition, the constipation in some cases is caused by an actual
mechanical obstruction (Case 64, p. 216).  In many of them, a
dose of sulphate of magnesia is not likely to do any good, and
may do harm. But it is doubtful whether purgatives do as,
much harm as some suppose. It they act, they may do good.
But sometimes they fail and only cause pain and distress,
besides being a formidable complication when the operation
is performed. I am, therefore, in the habit of relying upon
enemas. The ordinary soap enema, combined with half an
ounce of turpentine and half an ounce of castor oil, seldom
fails. I can recall no case in which enemas have done harin
beyond causing discomfort, or vomiting, or erythema.

If a purge be necessary, a dose of calomel (ors. 1i-v.)
would he the safest.

It is better not to apply blisters or leeches to the
abdominal wall.  The subsequent condition of the skin
increases the chances of suppwation, should an operation be
performed. On the whole, warm applications to the
abdominal wall seem to afford the best relief from pain. 1
have hardly any experience of the use of cold. It 1s well
spoken of by some, but 1s rather a depressing remedy.

In chronic appendicitis, I have seen benefit follow small
doses of salol in powder or S-naphthol. But, generally speak-
ing, when we remember the pathological changes which
may he proceeding within the appendix, any lengthened
resort to such remedies is seldom justifiable. A patient,
who seemed to have Dbeen benefited by salol, died of portal
pywmia. It is doubtful whether such feeble intestinal anti-
septics can do much good.

[ have seldom seen any permanent benefit result from appli-
cations to the abdomen. Sometimes warmm fomentations, with

L British Medical Jowrnal, Nov. 25, 1899, p. 1468, *‘ The Prognosis and
Modern Treatment of Appendicitis.”
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opium added, atford some degree of relief from pain.  In cases
in which the abdominal wall is red and exceedingly hard, owing
to fibrinous effusion, the abstraction of blood by leeches, before
pus is present, often relieves the pain. Incisions into the in-
durated abdomen are so dangerous that some procrastination
may be justifiable (Case 83, p. 280).

On several occasions, I have judged it expedient to defer
operating upon cases of acute appendicitis with acute localised
peritonitis until daylight, and until the operation could bhe
properly organised. Under these circumstances, a hypodermic
injection of morphia has been permitted to relieve the severe
paroxysms of pain. In the morning, the patient has both
looked and felt better, and the pulse and temperature have
fallen—conditions which might tempt some to defer the
operation. I have, however, in some such instances, found the
appendix acutely inflamed, perforated, and gangrenous, with
extensive peritonitis.

In severe peritonitis, the acute onset may be followed by
what Mr. Symonds * calls a “ period of repose.” The vomiting
ceases and food may be retained: the pain subsides and a
feeling of comfort is experienced. The administration of
morphia or sedatives helps to bring about this deceptive calm.
But, if attention be given to the pulse, temperature, and con-
dition of the abdomen, the © period of repose ™ will seldom lull
into false security.

In appendicitis, the question of operation 1s sure to arvise.
In gangrene, perforation, or infective appendicitis with septic
peritonitis and acute abscess, an immediate decision is de-
manded ; 1n ulceration, stenosis, and chroniec abhscess the
dangers of delay are not so imminent. But, when the attacks
have been severe, a short delay may be hazardous. On one
oceasion (Case 31, p. 119), a few weeks’ delay ended in portal
pyeemia. In another (Case 54, p. 177), the attacks of appen-
dicitis had subsided and the patient was lying in bed awaiting
convalescence.  One afternoon, he was seized with violent pains
and vomiting, the pulse accelerated, the temperature rose, and
the abdomen distended. A perforated appendix was excised and

1 ¢ The Individual Value of the Symptoms in Perforative Peritonitis,” C.
J. Symonds, British Medical Jouwrnal, March 4, 1899, p. 520,
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a quantity of foetid pus washed out of the pelvis, and, after a
terrible illness, the patient recovered,

The question of operation would cease to be difficult, if we
could infer the pathological condition of the appendix and of
the structures in its vicinity. There could be no doubt as to
the propriety of excising an uleerated appendix, or an ulcerated
appendix with a concretion in its interior, or one which was
full of pus or mucus, or which was perforated or gangrenons,
with the attendant septic peritonitis and suppuration. At the
present time, our knowledge does not justify a precise diagnosis
in every case. DBut, nevertheless, progress is being made in this
direction, and our inferences become more and more accurate
as, in each instance, the morbid histology is ascertained and
correlated with the clinical history.

The question of operation is especially difficult to decide
in some of the slowly progressing cases of stenosis or of
uleeration of the mucosa. The patient is so well after the
subsidence of the acute symptoms, that an operation seems
uncalled for. Under these circumstances, the chronically in-
flamed appendix is often overlooked because a rectal examination
is not made. But, not infrequently, a rigorous examination
shows that the appendix is tender between the attacks, and
that the digestion and action of the bowels are unsatisfactory.

[ have many times excised the appendix during quiescence,
because the patient was about to reside where he would be out
of the reach of surgical aid, and, almost invariably, the appendix
has been more diseased than one had expected. On the other
hand, when prompt surgical aid is obtainable, it may be justifi-
able to wait the course of events.

In cases of slight ulceration of the mucosa with bacterial
invasion, characterised by symptoms of appendicular colic and
culminating in attacks of appendicitis, the inconveniences and
dangers of the condition exceed the risks of the operation: and
this is also true in cases of stenosis, characterised by repeated
sharp attacks of appendicitis with intervals of apparent
recovery. In most of these, no tumour can be felt in the
iliac fossa during the quiet interval, but deep pressure is
attended with pain. The pelvie position of the appendix
should be borne in mind.
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In cases of chronic uleeration of the mucosa with bacterial
invasion, characterised by severe attacks of appendicitis, by
the presence of a painful tumour, and by persistence of the
pain, alimentary disturbances, variable temperature, and ill-
health, the propriety of an operation cannot be questioned. 1In
this class coneretions arve often met with.

Empyema of the appendix is also accompanied with frequent
attacks of appendicitis and, in the interval, with pain, increased
temperature, anwemia, and alimentary disturbances. A haxd
and painful tumour may be felt (Case 46, p. 153), and an
operation is necessary if perforation is to be avoided.

Mucocele of the appendix is also characterised by the
presence of a hard and painful tumour, by frequent attacks of
appendicitis of moderate intensity and duration, and by dis-
orders of digestion. The temperature and pulse are not
markedly disturbed during the attacks, and, with the exception
of the pain and discomfort in the iliac fossa, the patient seems
well in the interval. I doubt whether a mucocele is very
dangerous, but it is sufficiently painful and troublesome to
Justify an operation. The after-progress of these cases seems
to be particularly favourable.

In Iymphangitis and lymphadenitis of the appendix, an
operation is usually required on account of the severity and
repetition of the attacks. I am, however, unable to discrimin-
ate clearly between this and the other severe forms of acute
appendicitis,

The question of immediate operation may be difficult to
decide during the first twenty-four or forty-eight hours of an
acute attack of appendicitis, but it is always necessary to
recognise that the patient’s life is in peril, and that favourable
symptoms may suddenly alter for the worse. In acute cases,
the evolution of events should be watched from hour to hour :
each eclinical phenomenon weighed and considered, and an
attempt made to gauge its pathological significance. The onset
of appendicitis is usually sudden (Case 20, p. 90), and some of
the severest kinds are ushered in by a rigor. The occurrence
of a rigor is a sign of danger, as it indicates the presence of
some of the more virulent pyogenic organisms.

The danger of operating during acute appendicitis has
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probably been exaggerated. As a rule, only the cases with
gangrene, perforation, acute abscess, and septic peritonitis are
operated upon during the acute stage, and, in these, the death
rate i1s necessarily higher. It is easy to confuse cause and
effect, and attribute a fatal ending to the operation rather
than to the disease.

[t 18 obvious, that the time for operation must depend upon
the estimate which is formed of the condition of the appendix
and of the peritoneum. When, for instance, a perforation of
the appendix has been diagnosed, it is irrational and dangerous
to procrastinate.  Mr. Treves' has said: “ It may be laid
down as a rough rule that the use of the knife will seldom be
called for before the fifth day. Indeed, I would venture to
think that surgical interference before the fitth day should not
be undertaken except in the presence of emphatic symptoms.
Indeed, the great majority of the operations for perityphlitis
are performed after the first week.” In my opinion, not even
a “rough rule ” ought to be laid down for the surgical treat-
ment of appendicitis.  Some cases of gangrene and of perfora-
tion run their course with frightful rapidity, and are soon
beyond the reach of surgery. I myself have yet to regret
having operated in appendicitis with acute symptoms.

But eases of appendicitis with superficial uleeration of the
mucosa, stenosis, mucocele, chronic empyema, small concre-
tions, and so forth, morve often run a favourable course, and
subside for a time. In such as these, it is undoubtedly better
to operate during a period of quiescence. At the height of
the attack, the shock of the operation is greater because the
patient may have become debilitated by vomiting and a re-
stricted dietary.

Moreover, when abdominal distension is present, the im-
mediate and subsequent dangers are increased. The appendix
may be harder to reach, and the distension may afterwards
increase, and be difficult to overcome.

[n addition, the inflamed peritoneum bleeds, and the usual
landmarks are obscured. In spite of drainage, some of the
blood may clot and decompose in the depths of the wound,
leading to sapreemia (Case 55, p. 180).

L Perityphlitis, . G,
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Owing to these diftficulties the abdominal wonnd may have
to be made longer, and there is a greater danger of ventral
hernia. The dangers of ventral hernia are also increased,
because the wound is more likely to suppurate. The wound
may be infected whilst the inHamed appendix is being with-
drawn, or 1t may become infected by the inflamed peritoneun.
which will have bacteria in it for many days after the sub-
sidence of the attack. The following case bears upon this
point :—

CASE 69— Adppendicitis with Interstiticl Hemorihage—
f}f":'fi‘;:”_af:.ffﬁﬂi, tneolving the Light Broad Ligament of the Ulerus
—bBacteria wn the Pervitoneal Evudation wmany Days after the
Subsidence of the Attack.—The patient was a robust young
lady, aged eighteen years. Towards the end of 1897, I saw
her in the midst of her second attack of appendicitis. She
had a high temperature and rapid pulse,' abdominal distension,
constipation, vomiting, and great pain in the right iliac fossa.
The abdominal wall in the right iliac region was very rigid,
and acutely painful on pressure. A tender ovoid tumour
was afterwards felt at the site of the appendix. A curious
doughy swelling could be felt per rectum, and this, I thought,
was the right broad ligament inflamed and cedematous.

The attack of appendicitis subsided, and, after the lapse
of a week, the rectal swelling had gradually disappeared.
The vermiform appendix was removed in the usual way. It
was most difficult to find, being hidden away beneath the
cieenin, to which it was adherent, as well as to the perviton-
eum lining the iliac fossa. In removing the appendix, a small
rent was made in the peritoneal and muscular coats of the
cweeunn, which required the application of a suture. The recently
immflamed peritonenm bled a good deal, so a rubber drain was
mserted. This was removed at the end of forty-eight hours,
and a rapid recovery ensued, without any trace of suppuration.

Now, in this case, there can be no doubt as to the severity
of the attacks, nor that they were accompanied with extensive
and widespread perityphlitis. In the appendix, the following
changes are found.

The peritoneal surface is rough and denuded of endo-

' 1 am writing from memory, and regret that I cannot he more precise.
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thelium, and the subperitoneal tissue is thickened with inflam-
matory exudation and some old blood extravasation. The
meso-appendix contains groups of inflammatory corpuseles, and
its blood-vessels are abundant and rather large, and its lymph
channels dilated. Many of the cellular interspaces contain
old blood extravasation. The outer muscular coat is thin,
the inner of about the nsnal thickness. The submucous tissue
is very fibrous, with a considerable increase in the number and
size of its blood-vessels. The lymphoid tissue has undergone
no marked alteration. The muscularis mucose can be elearly
seen at the base of the tubular glands, so that the lymphoid
tissne cannot have been much inflamed. The Iymph spaces
are not dilated ; indeed, they are rather smaller than usual.
Some of the tubular glands contain a good many goblet cells,
but most of them possess a complete epithelial lining. The
epithelial lining of the lwmen is intact for about two-thirds
of its extent, whilst the remaining third has been shed,
leaving the lymphoid tissue bare, and its lymph spaces open.
The lumen contains detached epithelinm, nucleated cells, pus
cells, and a little mucus. Perhaps some of its original contents
have escaped, but no bacteria can be found in what remains,
nor can any be seen in the coats of the appendix, nor in the
substance of the mesentery, the peritoneal surface of which
has a little inflammatory exudation upon it. The cells of this
are very granular, and presumably undergoing fatty degenera-
tion prior to disappearance. Amidst this old exudation are
a few bacilli, cocci, diplococel, and chains of from four to six
cocel.  Some bacilli, about the size and shape of tuberele bacilli,
are also present, but, as they are chietly on the surface, they
may be adventitious.

This specimen affords much food for thought. T was
surprised to find that such a severe attack had done such
slicht harm to the epithelial and lymphoid tissue of the
appendix.  We may next note that an acute inflammation of
the appendix, like acute inflammations elsewhere, may be
accompanied by intercellular hiemorrhage. But still more
interesting is the undoubted persistence of bacteria in the
degenerating lymph, ten days or a fortnight after the subsidence

(o

of the attack. We do not know whether these bacteria were
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alive, but, when we consider the tenacity of life which some
species display, it is probable that they were. That their
pathogenic properties were slicht, is proved by the result of
the case.

It is usually considered that the operation of appen-
dectomy may be undertaken a week after the subsidence of
the acute symptoms. In most cases of superficial ulceration
of the mucosa, stenosis, and mucocele, this will suffice, but
the foregoing shows that when the peritoneum and pelvie
contents are involved, the interval ought to be extended.

Delay is also desirable when the peritoneum is thickened
with fibrinous effusion, as this renders the intestines difficult
to recognise, and when they are wounded a fiecal fistula
is apt to form. This fibrinous effusion disappears in a
remarkable manner, so that an operation which might
previously have been difficult or impossible may become easy
(Case 83, p. 280).

The removal of the appendix is usually considered to be
justifiable after two attacks of appendicitis, as the recurrence
is assumed to indicate some abiding cause. But, although

P |

this rule is in the main correct, it is not applicable to every
case. For instance, one attack of appendicitis may leave a
painful tumour in the vight iliac fossa or in the pelvis.  Should
this not subside after vest, dieting, and medical treatment,
then it is safer to remove the appendix. Furthermore, the
assumption that a particular attack of appendicitis is the
first, is apt to be erroneous. Careful inquiry will often reveal
the possibility that the disease is of long standing, but that
the previous attacks had been mistaken for colie, hilious
attacks (whatever they may be), typhoid, renal colic, ovaritis,
or peritonitis.

The ecareful preparation of the patient deprives the opera-
tion of much of its pain and discomfort.  After appendectomy,
flatulence is one of the commonest troubles. This can be
limited by a light and nutritions diet for a few days before
the operation, by stopping fruit and vegetables, and by
thoroughly emptying the intestines with enemas. An attack
of appendicitis is seldom broucht on by enemas, but a purge
given by the mouth sometimes precipitates one, and causes
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delay. If, as is sometimes the case, aperients are being taken
without inconvenience, they may be continued.

In addition, a warm bath may be given the evening before
the operation, and the pubes, groin, thigh, and abdomen shaved.
The cleansing and disinfection of the skin within the field
of operation can be left until the following morning. The
arease and sebaceous matter are extracted with soap and water
and turpentine, and then a solution of biniodide of mercury in
rectiied or methylated spirit (1 in 500) is applied for not
less than three minutes. The disinfected skin is protected
with an antiseptic dressing until the operation. The above
is usually the more convenient course to pursue, but in the
case of ladies, children, or nervous subjects, the prepara-
tion and disinfection of the skin arve postponed until anwesthesia
15 established. The spirit and biniodide of mercury lotion
15 such an eflicient disinfectant, that this may be done with
safety. :

Four sponges are enough for the operation, and are pre-
pared by the sulphurous acid method. A few sizes of twisted
silk, 00, 2, and 4, are also sterilised by boiling for thirty
minutes in water.  For septic cases some biniodide catgut
should be at hand.!

Sterilised silkworm gut is used for closing the wound in
the abdominal wall. No special instruments ave required for
an ordinary case—a knife, scissors, dissecting forceps, a dozen
pair of pressure forceps, and a straight and a curved
Hagedorn’s needle will suffice. A pair of small retractors
may be useful.  All these instruments ave sterilised by hoiling
for a quarter of an hour in washing-soda and water, a drachm
to the pint, and are then put into carbolic lotion (1 in 60),
until required for use. The ligatures and sutures are put
into bowls of solution of carbolic acid of the same strength.
Two tlat dishes and half-a-dozen bowls ave required for the
instruments and sponges. They ave sterilised by boiling in
the same way as the instruments. Halt-a-dozen towels should
be sterilised by heat.

The hands of the operator and his assistant are disinfected

' For details see Adseptic Surgery, by C. B. Lockwood. London and Edin-
burgh, 2nd ed.
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by trimming the nails as short as possible, washing and
H{;rnh]ning 111 SO and water for three minutes, and 1mmersion
in spirit and biniodide of mercury lotion (1 in 500) for not
less than two minutes by the clock.

Biniodide of mercury lotion (1 in 4000) is used through-
out the operation, unless sepsis is met with, when its strength
is increased.

At the completion of the operation the following dressing
is applied. First, a layer of antiseptic gauze, then some
alembroth wool, and next, an outside S-fold Listerian dress-
ing.! The latter is cut so as to fasten round the thigh and
the pelvis with buckles and straps. It ought to reach
about two inches above the nmbilicus, and be made secure and
air-tight by means of bandages and strapping. It is to be
remembered that after the operation the patient may, whilst
vomiting or straining, put the abdomen into violent action, or
may pull off or displace the dressing whilst recovering from
the anwsthetic. The outside dressing is practically the same
as that which T use for the radical cure of inguinal hernia,
but it is carried a little higher up the abdomen. I usually use
the old-fashioned 5 per cent carbolic gauze, because it is
20 unirritating; but I have had equally good results with
iodoform, sal alembroth, or double cyanide.

Before operating, an endeavour should always be made
to diagnose the position of the appendix or of the appendicular
abseess : and it is to be remembered that their positions may
not coincide. Suceess, in this preliminary step, makes the
operation shorter and simpler, and may save the general
peritoneal cavity from contamination.

It is, of course, more easy to diagnose, by means of clinical
signs, the position of the abscess, but that of the diseased
vermiform appendix can seldom be thus inferved. In one case
(Case 17, p. 81), the appendix was thought to be hanging
into the pelvis, but it was found outside the ciccum and
ascending colon. In another (Case 63, p. 219), it was sup-
posed to have heen felt in the iliac fossa, but was ultimately
discovered beneath the rectus abdominis, not far from the

! Todoform has seldom been nzed for the first dressing since we have learnt
to disinfect the skin.
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umbilicus.  These difticulties are met by making a small
incision two inches long, an inch above and parallel to the
outer half of Poupart’s ligament. The deep epigastric artery
skirts the inner end of this incision.

In making the opening, M‘Burney’s * method is followed,
The aponeurosis and muscular fibres of the external oblique
muscle are split and pulled apart ; afterwards, the fibres of the
internal obliqueand transversalis. These musclesare aponenrotic
at the inner angle of the wound, and muscular at the outer,
Some aseending branches of the deep circumflex iliac artery
are met with between the internal oblique and transversalis,
and, when cut, are apt to retract and continue to bleed, thus
causing a haematoma, which is one of the commonest causes
of suppuration. The remedy 1s obvious; the small vessels are,
whenever possible, clamped before division, and tied forthwith,
After the division of the fascia transversalis, the peritoneum is
opened in the usnal way, the possibility of adhesions bhetween
the parvietal and visceral layers being horne in mind.

In simple cases, in which adhesions are absent or easily
overcome, the appendix can usually be removed without further
division of the abdominal walls. The cmeum is looked for
and pulled out of the wound, with the appendix attached to
it.  But sometimes this cannot be done hecause of adhesions.
The great omentum has a strange aptitude for adhering to the
inflamed appendix, and to the parts around. The management
of the omentum will be deseribed in another section. Dut,
at this stage of the operation, it can usually be detached with
the finger and drawn from the wound. Not infrequently, it
appears in view wrapped round the appendix, or its tip guides
the finger towards that organ.

It these devices fail to discover the appendix, it should he
felt for beneath the ciccum, and at the ileo-ciecal angle. A
thoroughly well-educated sense of touch is required to recog-
nise the difference between the appendix and the other
inflamed structures. Should any doubt whatever arvise, it is
safer to enlarge the inecision and proceed with the aid

1

! The Incision made in the Abdominal Wall in Cases of Appendicitis, with
a Deseription of a New Method of Operating,” Annals of Swurgery, vol. xx. p.
38, et seq., 1894,
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of vision. Usually the hard round outline of the inflamed
appendix can be felt. In a recent case, however, the appendix
was soft and flattened, hidden beneath to the right side of
the cecum, and most dificult to discover,

In the case of a young lady I could find neither the
ciecum nor the appendix.  The end of the ilenm seemed to
disappear beneath a layer of peritoneum which lined the iliac
fossa. The incision was enlarged and the transverse colon
traced to the hepatic flexure, which served as a guide to the
richt colon. The colon led downwards to a slicht bulging
behind the iliac peritonenm, and this proved to be caused by
the cenm with the inflamed and adherent appendix lying
behind it. When difficulties like this arise, the advantages
of the small oblique incision became apparent. If the
appendix is adherent to the Dbladder, the broad ligament,
ovary, or Fallopian tube, or is in Douglas’s pouch, the cut
can be prolonged inwards, and, if necessary, its outer end
can be curved upwards. The deep epigastric artery and veins
are cut through during the first step, but these vessels are
easily secured.

The oblique incision was modified in a case in which the
abscess was external to the eecum and colon (Case T1, p. 249).
It was departed from in others in which the abscess was in
the pelvis. In-these, the abdomen was opened through the
linea alba (Case 83, p. 280), or at or through the outer edge
of the rectus (Case 55, p. 180, and Case 80, p. 272).  Once
the appendix was removed through the scar of an old incision
in the right linea semilunaris (Case 78, p. 255).

To lessen the risks of ventral hernia, it is advantageous on
operating through the linea semilunaris, to adopt Mr. Bowlhy’s
plan, and after dividing the front sheath of the rectus to pull
the muscle inwards before dividing the hinder layers. When
the operation is finished, the muscle falls into place and forms
a barrier between the openings in its sheath, which ave also
closed with rows of buried sutures.

In operating through the linea alba, it is preferable, in
order to diminish the risks of ventral hernia, to cut between
the fibres of one of the recti rather than to pull the two
muscles apart.
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The meso-appendix and the other natural peritoneal folds
have already been mentioned (p. 14). It is, of course, quite
inpossible to infer either their presence or absence. They are
seldom such an embarrassinent to the operator as inflammatory
adhesions. The dangers and difficulties of the latter depend
to a large extent upon his skill and experience.  Their presence
is often assumed when they do not exist.!

[t is often supposed, that because the attacks of appen-
dicitis were severe, adhesions must have formed, and that they
must be firm and extensive; an instance to the contrary
might easily be adduced (e.g. Case 25, p. 106). The supposed
presence of adhesions need never he a bar to an operation,
as they are not as a rule very troublesome.

Thus, whilst severe attacks may not cause adhesions, I have,
on the other hand, met with very troublesome ones after
attacks of appendicitis which lasted for three days, but did
not seem to be particularly severe (Case 24, p 103).

Inflammatory adhesions may be either visceral or appen-
dicular.

The visceral adhesions may mat the intestines and omen-
tum together, and form a barrier which has to be overcome
before the appendix can be reached. The appendicular ad-
hesions may unite that organ to the cwecun, colon, ileum,
great omentum, mesentery, rectumn, ovary, Fallopian tubes,
uterus, bladder, or iliac fossa. Adhesions to the hiver, gall-
bladder, and duodenum have been described but ave rarvely
Seen.

I have usually met with troublesome visceral and appen-
dicular adhesions in cases in which a considerable tuwmour or
induration was felt. In such an one (Case 7, p. 50), the opera-
tion took two hours and a quarter. When the barrier of
omental and iIntestinal adhesions had been overcome, the
appendix itself was easily separated.

The thin-walled ilenm is often in danger of laceration
during the separation of adhesions, and I have, on many
occasions, had to suture rents which extended as deep as
the mucous coat. These injuries heal exceedingly well after

l Deaver, who tabulates 200 cases, found adhesions in 12 per cent (Adnnafls
of Surgery, March 18398, p. 303, ef seq. ).
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being brought together with Lembert’s suture. The coats of
the intestines ought to be carefully scrutinised after adhesions
have heen separated.

An abscess is occasionally met with in the wmidst of firm
adhesions (Case 12, p. 64).

When a localised collection of pus is found, an attempt
should be made to dam oft the general peritoneal cavity with
broad strips of antiseptic gauze. The pus is next removed
with sponges. The abscess cavity is thoroughly swabbed with
biniodide of mercury lotion (1 in 1000), and packed with
sponges during the remaining steps of the operation. Great
care is required to avoid washing pus into Donglas’s pouch or
into the flanks. Finally, an indiarubber drainage tube, 1 to }

P

inch in diameter, 138 put into the cavity as far as its lowest
limits. In very acute and septic cases, I reinforce the drain-
age tube with some strips of lodoform gauze. This prevents
oozing of blood and aids the escape of septic fluids. Gaunze
drains and packing are, however, very painful to remove, and
are, therefore, only used when absolutely necessary. 1 now
use rubber tubes because they are less painful than glass, and
less dangerouns. I have known glass drainage tubes broken
in the abdomen. In localised septic peritonitis, the wound
does mot always suppurate, and not infrequently the whole
of it, except the drainage tube opening, heals by first
intention.

During the acute stages of appendicitis, the omentum and
intestines in the neighbourhood of the inflamed orcans become
glued together with fibrinous effusion. |

This fibrinous effusion may form a considerable mass, and
a large area of the abdomen may feel as hard as a bhoard.
Inecisions into this indurated mass arve liable to wound the
cieeum or intestines, and ought, it possible, to be avoided. 1In
a case of this kind (Case 83, p. 280), I began the search for
pus with an inecision over the locality of the appendix—where

the abdominal wall felt extremely hard. The abdominal
walls were intflamed and cedematous. The parietal peritoneum
was half an inch thick and very vascular. An inecision

into it opened the cwcum. A fresh incision in the middle
line evacuated the pus, and the patient recovered. The
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wound in the cecum was immediately sutured, but a faecal
fistula formed.  The intestinal walls were, doubtless, both
inflamed and infected, so that sutures were likely to become
septic.  Six weeks afterwards, when an operation was done
to close the opening, I found no adhesions! Again, in
operating upon a girl whose abdomen was exceedingly hard,
about half an inch of inflamed peritoneum had to be cut
through, but fortunately the pus was found without wounding
the adherent intestines.

The ceecum, in another case, was opened in the endeavour
to overcome very firm appendicular adhesions (Case 35, p.
129). The operation was done during the quiet stage, and,
therefore, the mtestinal wound at once healed.

[n overcoming appendicular adhesions, the general surgical
rule should be followed, and the operator work as close as
possible to the adherent organ. The appendix usually separates
quite easily when the muscular coats are reached. In cases
of great difficulty, it might almost be sufficient to remove the
mucous membrane,

Omental adhesions require the most careful management,
otherwise an intra-abdominal heéemorrhage may oceur. I make
it a rule to transtix and tie each bt of omentum. It is also
to be remembered that both ends of the cut omentum bleed ;
so that the bit of omentum which i1s left attached to the
parietal peritoneum, to the cwcum, or to the pelvie organs,
must also be transfixed and tied.

Inflamed omentum becomes very vascular, and the oozing
of blood from it cannot always be controlled with ligatures.
Hence, I have had to secure the omentum with a row of
interlocking sutures, and to remove nearly the whole of it
(Case 24, p. 103).

[t is not necessary to excise inflamed omentum unless
it 18 obviously septic. The accompanying microphotograph
shows the characters of the inflamed peritoneum, and was taken
from a section of the meso-appendix. The great omentum looks
almost exactly like it. The serous membrane 1s infiltrated
with groups of inflammatory cells grouped about the dilated

1 ¢“The Surgical Treatment of Diffuse Septic Peritonitis,” C. B. Lock-
"i.‘.'|_||_|-]_ ‘1.|Frr-!"'_-F1|ilrrl.l', _-r.l'gr.li.". ‘n.'lil-.l.. l.*-::n‘iii. 1845,
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blood-vessels, but no bacteria whatever could he found in the
inflamed peritonenm.  The recuperative powers of the peri-
toneum are most extraordinary. Great masses of fibrinous
exudation disappear, and adhesions cease to exist. It is not,
theretore, necessary to excise the great omentum whenever it
is inflamed.

But in acute infective appendieitis, in gangrene of the
appendix, or in perforation, the omentmin may be widely in-

Fri. 49,

The inlamed peritonenm (meso-appendix) in appendicitis without
suppuration. = ad.

fested with bacteria. It does not follow, on that account, that
special efforts should be made to remove it. Such efforts
might open up fresh and uninfected areas of the peritoneum,
or entail additional delay with its attendant shock. But
when the circumstances ave favourable, I think septic omentum
ought to be excised.

The full{_m.'ing case 1llustrates the septic condition of the
omentumn and the conditions under which 1t ocenrs.

(CASE TU.-—__-!;pr,ruf.f'r{f.r'ﬂ i th f}r':;i'.frr'ﬂé'f-qrrt—;Ir'.r-_ff-" Loeal-
ised Subeweal Abscess— Bacteria in Walls of Appendic and in

Ik
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Inflomed Omentum.—W. 1), a boy aged six years, was admitted
into the Great Northern Central Hospital suffering from an
acute attack of appendicitis. I am indebted to Dr. Bagshawe
for the history of the illness. He was probably suffering
from his first attack, which began about August 15, 1898,
with diarrhecea and a severe pain in the abdomen. Constipa-
tion then ensued and the boy continued very ill until his
admizsion on August 20. On that date, he was drowsy, as
if under the influence of opiwm, his temperature was 100°4° F,,
and his pulse 120. A very tender swelling was felt in the
right flank above the anterior superior spine of the ilinm.
The abdominal wall, in this region, did not move with respna-
tion and was rigid. No tumour or tender spot counld be felt
per reclum.

An enema evacuated fieces and flatus.  Fluid nourishment
was taken without vomiting. On August 21, the temperature
had risen to 101-8° and the pulse was 116. On August 22,
his general condition was the same, and I then saw him for the
first time. The temperature was 100° F. and continunously
high, the pulse had accelerated to 124. The boy did not look
particularly ill; vomiting was absent, the abdomen was not
much distended, and the bowels had acted. [ was, however,
impressed by three things: first, the acceleration of the pulse ;
second, the continuously high temperature; and, third, the
exceedingly tender swelling in the upper and outer part of the
richt iliac fossa. These all pointed to an acute localised
sepsis ;. probably an acutely intamed appendix with a peri-
appendicular abscess.

Guided by the painful swelling, the abdomen was opened
by an oblique ineision made an inch and a half further out
than usual. Inflamed and adherent omentum was first en-
counteved. A large portion was ligatured and excised: its
histological characters will be presently described. No pus
was seen until the caoewm was raised, when about two ounces
of foetid pus escaped from a cavity which also contained the
inflamed and perforated appendix. No concretion was dis-
covered. The pus was thoroughly washed out with 1 in 1000
biniodide of mercury lotion, and the appendix removed in the
usual way. A rubber drainage tube was placed in the outer
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part of the wound, and the remainder was closed. The patient
made an uninterrupted recovery, and was quite well three
months afterwards,

The exeised omentum is intensely inflamed, very vascular,
and swollen. Its surface is covered with inflammmatory exuda-
tion which consists of fibrin and nucleated corpuscles, Its
substance is very cedematous, penetrated by dilated blood-
vessels, and crowded with nucleated cells. The appearances

4 f*r

Fra, 50 —Ionflamed omentum. w10, Aeute ;1Tr]JL'IIII'Lv'lti.- witl) I,g-rj'u-:"ltinll anil
loealised foetid abscess. The omentnm was not invelved in the abscess, but
apart from it.

in héematoxylin stained sections ave almost the same as in the
microphotograph made from a ecase without suppuration
(Fig. 49).

In specimens stained by Weigert’s method, the Iymph on
the surface and the peritoneal covering of the omentum, for a
depth of 1 mm., is full of cocei, diplococei, short chains of
cocel and baeilli.  The latter are by far the most numerous
(Fig. 50). They vary in length from ‘75 w to 2 w; their usual
width is "5 u. They doubtless belong to the groups of bacteria
which are included in the terms bacterimin coli commune or
bacillus coli communis. These bacteria were numnerous on the
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surface of the omentum and probably absent trom its depths.
I have referred elsewhere! to this circumstance, and pointed
out how it influences the curability of the peritonitis by
operation (p. 168 seq.).

The intensity of the inflammmation makes it diffienlt to
identify the different coats of the appendix. They are all so
infiltrated with inflammatory cells and fibrin, that even the
muscle cells are difticult to see. The structure, however, is
not so entirely obscured as in another case in which the
perforation was associated with a coneretion (Case 15, p. 75).

The peritoneal surface is covered with a layer of fibrinous
exudation mixed with inflammatory cells. The subperitoneal
tissue is full of dilated blood-vessels and similar inflammatory
cells, which penetrate and almost entirvely eonceal the muscular
coats. The submucous coat is also very vascular, and is replaced
by fibrinous exudation and cell infiltration. In many of the
blood-vessels thronghout the appendix, the endothelial lining 1s
in a state of proliferation.

No trace whatever of lining epithelinm or of glands 1s
seen, but some of the inflamed lymphoid tissue of the mucosa
still remains.  Thus, whilst all the coats are intensely inflamed,
the stress of the inflammation has fallen upon the mucous
and peritoneal coats. At one part of the circumference,
the inflamed coats arve almost perforated. This is due to
uleeration of the mucosa and submucosa, and to puwrulent
softening of the muscular and peritoneal coats.

The lumen contains quantities of bacteria in the midst of
pus cells.

The whole thickness of the intflamed appendix is infected
with cocei, diplococei, short chains of cocel, and baeilli.  These
possess the same morphological characters as those in the
omentuin, with the exception that the chains of cocei arve
longer and more numerous. The bacteria are most abundant
in the submucosa and in the peritoneal exudation. The
accompanying microphotograph is taken from the former.
[t gives a good idea of the numbers and characters of the
bacteria (Fig. 51). It is a question whether some of them
may not possess capsules,

V' Hunterian Lectures on Trawmatic fafection, p. 12, ]"']'f__{. a.
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Tubercle hacilli were searched for, but none were found,

In this case it 1s clearly proved that bacteria abounded in
the omentum, and at some distance from the pus. The abscess
was localised beneath the ciecum, bhut the omentum was separated
from it by the ciwecumm and some coils of the small intestines,

In removing the omentun, all the ligatures ought to
transfix and interlock. Silk is the safest and best material,
except when the omentum is septic. Then I use raw catgut

Fi;. 5H1.—Acute appendicitis with perforation. Bacteria iu
appendicular walls.  x 1000,

which, after being serubbed with soap and water and soaked
in ether, has been kept for not less than seventy-two hours
in 1 in 500 solution of biniodide of mercury in water.

H:emorrhage from the meso-appendix is one of the dangers
of the operation, but is easily avoided by securing that structure
with sutures of thin silk. Each suture should transfix the
meso-appendix and interlock with its neighbour. A small
artery at the cwecal end of the appendix has usually to be
secured with a special suture. In septic cases, I wuse
biniodide catgut to secure the meso-appendix.

A pair of pressure forceps ought to he kept on the stump
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of the meso-appendix, which should not be allowed to fall
back into the iliac fossa until it is absolutely certain that its
vessels are perfectly secured. I always carry some curved
pressure forceps lest, owing to the presence of short attach-
ments in the iliac fossa, the meso-appendix should be diffieult
to secure. >

When the meso-appendix has been tied and divided, the
appendix 1s amputated by the eircular method. The peri-
toneum and muscular coats are divided, with a eircular cut,
half an inch from the ewenm, and are turned back as far
as the cwcum.  Until specimens had been microscopically
examined, I was under the impression that only the peri-
tonenm was turned back.! Next the appendix is held up
and ligatured with 00 silk at its junction with the ewecum.
Before the final cut is made, a pair of pressure forceps is
applied to prevent the escape of septic contents from the
lumen of the distal end. Finally, the mucous membrane
is touched with a little liquefied ecarbolic acid, and the
peritoneum and muscular coats brought over with a few
points of Lembert’s suture. After the amputation has been
performed in this manner, no “ stump ” is left and, therefore,
none can be invaginated into the ceecum. I have long
taught that if a stump is left, the operation is incomplete.”
For acute septic cases, I use biniodide eatgut in amputating
the appendix, as well as for the meso-appendix, the omentum,
or the adhesions.

The ideal plan would he to eclose the wound with layer
upon layer of buried silk sutures.  This might allow the
patients to resmme their occupations sooner, and would
diminish the risks of ventral hernia. But my own experience
of buried silk sutures after appendectomy, has not been very
satisfactory.  On fen occasions, the small abdominal wound
was closed with four layers of sutures. First, a layer in
the peritonewmn: secondly, a laver in the internal oblique

! Most surgeons seem to be under the impression that they turn back what

is usually called ““a cuft” of peritoneum, e.g. Mayo Robson, Med. Soc. Trans.
vol. xx. 1897, p. 88.

* Dr. A. A. Warden, Lancef, Aug. 4, 1900, p. 328, “* A Note on the Safest
Method of Removal of the Appendix,” seems to have somewhat erroneous ideas
of the methods by which the appendix is excised.
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and transversalis; thirdly, a layer in the aponeurosis of the
external oblique ; and fourthly, a row in the skin. Three
of the ten cases, or thirty per cent, treated in this way, sup-
purated with extrusion of some, if not all, the sutures.  Only
six, out of a series of sixty similar wounds, closed with a single
row of fishing-gut sutures, ended in suppuration, a proportion
of ten per cent.! Even this compares badly with the percentage
of suppuration after radical cure of hernia and nephrorrhaphy,
in which large quantities of silk are likewise buried. T would
attribute the sépsis to infection from the lumen of the
appendix, whilst it is being cut aecross and pulled through the
wound. As I have said elsewhere, the inflamed peritoneun
may also be haunted by bacteria long after the subsidence of
the attack.

Sutures of strong silkworm gut ave, therefore, inserted at
intervals of not more than half an inch apart. The two end
sutures are placed a little beyond the limits of the ineision,
so as to give greater strength and closer apposition. Kach
loop includes a minute piece of peritonenm and of skin,
perhaps an eighth of aninch of both, together with a consider-
able bulk of the musecles and aponeurosis.

[ have observed that great care has to be taken to include
all the layers, when the muscles and aponeurosis have been
incised in the direction of their fibres, but too much importance
need not be given to this ohjection.

I know of three of my own cases in which ventral hernia
followed the removal of the appendix.®

In one a hiwmatoma formed and the wound suppurated—
the suppuration was very subacute and ceased in less than
month. I do not think, however, that the scar would have
stretched if the patient, in spite of proper warnings, had not
gone yachting and pulling at chains and ropes. The hernia
was small and easily controlled, and is said to have caused no

1 The Organization of Aseptic Operations and some of the Canses of Failure,”
hy C. B. Lockwood, E.JL.J., Feb. 24, 1900, p. 420.

¢ Harrington ( Phil. Med. Jowrnal, June 1899, quoted by Tubby, Adppendicitis,
London, 1900, p. 91) examined 236 cases of appendicitis which had been
operated on at the Massachusetts General Hospital by various surgeons, and
for all varieties of appendicitis. He found 27 true hernias or 11§ per cent.
Hernia was commonest after suppuration, packing, and drainage.
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inconvenience. In the second case, the patient was obliged to
return to military duty rather sooner than one could have
wished.

[n the third (Case 14, p. 69 ), an acute localised septic peri-
tonitis, with abscess, was found and drained. The patient was
provided with a belt, but this she omitted to wear during her
laborious work of tailoring. The hernia, having very thin walls
and being very prominent, prevented her from working. 1
had, therefore, to perform an operation for its cure.

The lhability to ventral hernia is much greater when the
wound suppurates. The statistics of radical eure of hernia
bear out this statement. The wound is always in danger of
infection when the appendix is removed, because the septic
contents may escape when its interior is laid open.  Of course,
infection is unavoidable when a peri-appendicular abscess is
met with, or when the appendix is perforated or gangrenous.

Before the wound is sutured, every particle of bleeding 15
stopped by ligaturing each little vessel with 00 twisted silk.
Some branches of the deep circumtflex iliae artery are cut
hetween the muscular fibres of the internal oblique and
transversalis; and some twigs of the deep and superficial
epigastric arteries may be met with. If any of these are
allowed to bleed, the muscular planes hecome infiltrated with
blood and ill-adapted for vepair. It is better to clamp the
siall vessels the moment they are cut, so as not to give them
tune to retract.

[ have found it most undesirable to rvely upon the fishing-
gut sutures for stopping hemorrhage from these muscular
twigs; as it is sure to continue or recur when the patient
vomits, and then a hematoma is apt to form and cause
suppuration.



CHAPTER XX
INCOMPLETE OPERATIONS

I HAVE already referred to operations in which surgeons have
failed to discover the appendix, and have, therefore, supposed
it to have been absent. Under these circuunstances a continu-
ance of the symptoms is to be anticipated. At other times
the density of the adhesions has prevented removal. But, in
cases of appendicular abscess, the appendix is sometimes deliber-
ately left behind. Two reasons are usually brought forward
in defence of this practice : first, the danger of infecting fresh
areas of the peritoneum in searching for the appendix; and
second, that as the appendix is so much altered by the inflam-
mation, it cannot be a source of future danger.

The line of practice usually followed is illustrated by the
tollowing :—

CASE T1.—Appendicitis with Feeal Conecretion—Perfora-
tion—Aecute Localised Suppvrative Peritonitis— Appendic not
Lreised —R. W., aged four, was seized on April 11, 1897,
with a sudden pain in the abdomen and vomited several times.
On the 15th, the temperature rose to 102° F. and the abdomen
was distended. These symptoms subsided, but, on the 26th,
the pain, vomiting, and abdominal distension returned, with
acceleration of the pulse to 120, and a rise of temperature to
102® F., and then to 103° F. When I saw him on May 1,
he was exceedingly ill, with a temperature of 103° F.
and pulse 138. The bowels had not acted for five days,
and no flatus had passed for thirty-six hours. Vomiting
had been less frequent, but opiwm had been adinistered.
The whole abdomen was slichtly tender and did not move
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with respiration. DBy far the most tender spot was situated
above and behind the right anterior superior iliac spine,
towards the outer side of the cieenm and colon. This part of
the abdominal wall was particularly hard and rigid. On
April 27, he had had some pain when the bladder was
emptied, but I could feel no thickening or abscess per rectum,
and the examination caused hardly any pam. 1, therefore,
inferred that the appendix was not in the pelvis, but towards
the onter side of the cweum and colon. Tt was almost certain
that an acute, loealised, appendicular abscess had formed. An
incision was made an inch above and parallel to the front
half of the iliac crest. In the front part of this incision, the
general peritoneal cavity was opened for about an ineh: In
the outer part, an abscess could be felt. The general peritoneal
cavity was shut off with a sponge, and the abscess opened
with the finger. A quantity of fietid pus escaped, and then
a fwecal concretion 4 in. long and } in. diameter was felt
and extracted. The appendix could neither be seen nor felt,
and was, therefore, left alone. A large rubber drain was
inserted.  The whole operation lasted about twenty-five
minutes. The child made an uneventful recovery. Especial
attention had to be paid to the ahdominal distension, which
had been allowed to become rather extreme. Six hours atter
the operation, an enema of castor oil 3iss., turpentine Siss., and
gruel 3ii. was given, and evacuated a quantity of fieces and
Hatus.

Two vears afterwards, the patient was exceedingly well and
the appendix seemed perfectly quiescent.

CASE 72.—A similar operation was performed upon a
medical man, t. twenty-eicht. On July 6, he was seized
with a vielent pain in the region of the ceecum. A purge
caused an evacuation of the bowels, with much tenesmus. The
next day, a painful tumour was felt in the right iliac fossa,
and his temperature reached 102° F.  Fluid nourishment was
vomited.  About mid-day on July 9, he seemed to be improving,
his temperature was 99° F. and the pulse-rate 96. About
five in the afternoon, the pain suddenly increased : he became
rather collapsed, with increased abdominal distension, and the
pulse ran up to 120, the vomiting becoming almost constant.
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Soon after midnight, the abdomen was opened by the usunal
oblique incision ; some serous fluid and about two ounces of foetid
pus escaped ; a fweeal concretion was extracted, and the appendix
was felt but could not be drawn into the wound, and was,
therefore, left behind. Four years afterwards this gentleman
was known to be quite well, and not to have suffered any
return of the appendicitis.

How ought the clinical history of a case like this to bLe
interpreted 7  During the earlier days, the appendix was
acutely inflamed and ulcerated, the uleeration being deepest at
the site of the coneretion; the neighhouring peritoneum was
also inflamed. The perforation took place when the pain in-
creased and the patient became collapsed, and when there was a
great increase in the pulse rate.  The operation took place seven
hours later, and by that time at least two ounces of pus had
formed—a quantity well within the range of possibility.

When the acutely inflamed appendix is left, it may slongh
and appear in the wound, but such a fortunate ending is not
VEry common.

CASE 73.—On September 30, 1897, at the request of Sir
Thomas Smith, I operated upon a boy, aged eleven years, who
was exceedingly ill with an acute attack of appendicitis. The
attack had begun without apparent cause four days before, on

September 26, and when [ saw him his temperature was
102° F. and his pulse 120 to 124. The abdomen was dis-
tended, and there was constipation and vomiting. The ab-
dominal wall was rigid over the right iliac fossa and the right
flank. Great pain was complained of in both of those places,
which were also exquisitely tender to the touch. A distinet
induration could be felt above the outer half of Poupart’s
ligament, and I inferred that this indicated the situation of
the pus. The result of the rectal examination was negative.
The abdomen was opened by the usual oblique incision, which
in this case corresponded to the induration.  Some inflammatory
cedema of the abdominal museles was met with : and, when the
inflamed peritonewin was opened, some serum escaped, but no
pus was found in the iliac fossa. Guided by the rigidity,
pain, and tenderness in the right flank, I pushed my finger in
that direction, and evacuated about two ounces of feetid pus
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from an acute localised abscess situated at the outer side of
the ciccum and eolon. A coneretion was sought for, but none
was found. The vermiform appendix could not he felf.
After the operation the boy began to amend, and the abscess
cavity was gently washed out, every day, through a drainage
tube. On Oectober 8, two inches and a quarter of the appendix
came away as a slough. No microscopical examination was
made, so that a mistake may have been made, as in Mr. Sheild’s
case (v. enf.). A month later, the boy was up and about the
ward.  More than a vyear afterwards, I heard that he had
remained quite well.

[ have known a concretion to escape from the wound some
days after an abscess around the appendix had been opened.

But the course of events is not always so smooth after the
evacuation of an appendicular abscess, without the removal of
the diseased appendix. My friend, Mr. Sheild, has given me
the particulars of a case in which the symptoms recurred, and
I have heard of many others which have not been published.

CasE 74.—On February 21, 1896, Mr. Sheild operated
upon a gentleman, wt. thirty years, and evacuated a very
large and feetid abscess from the right iliac fossa.  The
illness had lasted a fortnight, and was accompanied with
vomiting, abdominal distension, and increased temperature
(102° F.). The appendix could not be seen or felt, and the
critical condition of the patient forbade a prolonged search.
A week after the operation, the discharge from the drainage
tube was ficeulent.  Coneretions and sloughs also escaped, and
the appendix itself was thought to be amongst the latter.
The patient recovered and seemed quite well for nearly four
yvears, but then had two attacks of acute appendicitis. An
indurated mass could be felt in the iliac fossa. My, Sheild
opened the abdomen by a free incision in the right linea semi-
lunaris, and traced the richt colon down to the cecum, which
was firmly adherent to the old sear. With difficulty, the
ciecum was turned out of the abdomen, together with a large,
indurated, club-shaped appendix, imbedded in a mass of
adhesions.  The patient made a good recovery.

CASE 75.—When I held the office of Surgical Registrar
to St. Bartholomew’s Hospital, T performed a post-mortem
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examination upon a woman aged twenty-six, whose history
was as follows :—Five months previously she had had a severe
attack of appendicitis which ended in suppuration. The
abscess was opened in America, and it was said that the
surgeon had found many intestinal adhesions, and had come to
the conclusion that the appendix was not in the usual situation ;
at all events 1t was not removed. The wound never healed,
but a sinus remained and discharged feetid pus. A severe
and prolonged operation was performed with the idea of closing
this sinus. It was traced far into the pelvis, and, at length,
some sutures were inserted to close an opening which was
supposed to lead into the intestine. Death ensued two days
afterwards from general septic peritonitis,

At the necropsy I found the small intestines matted to-
gether by old as well as recent adhesions. The vermiform
appendix was nearly five inches long and, after arising from
the ciecum in the iliac fossa, hung over into Douglas’s pouch.
The end of the appendix was bulged out by a large fiecal
coneretion, which could be seen through an ulcerated opening.
The sinus ended at this perforation.

[ also have notes of a case in which the late Myr. Morrant
Baker opened an appendicular abscess, but did not remove the
appendix.  The patient ultimately died, and the appendix was,
post mortem, found with a pin protruding from its interior
through a perforation.

The following case made a deep impression on my mind :

CUASE 76.—Mr. R. was seized with violent abdominal pain
atter a long bieyele journey, during which he was exposed to
a bitterly cold wind. Complete intestinal obstruction followed,
with vomiting and abdominal distension. These symptoms
were suddenly relieved, but the region of the appendix con-
tinued to be painful, and the temperature and pulse were

raised. At the end of a fortnight, during which the temperature
had ranged for some days betwixt 101" and 102° F., T opened
a localised abscess beneath the lower part of the right linea
semilunaris.  The abscess cavity was gently exploved with the
finger, but neither the appendix nor a concretion was felt.
Some months later, an abscess was opened beneath the left
rectus abdominis. A few months after, I evacuated a huge
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collection of stinking pus through an inecision in the right
loin.  An abscess subsequently formed in the pelvis, and was
opened by the side of the rectum. And, lastly, an abscess
near the site of the first incision gave exit to a slough which
my friend, Dr. Tanner, thought to be the appendix. The long
and dreadful illness, horne with courage and fortitude, at
length ended in recovery.

Another of the evils which may ensue, when the appendix
15 not completely removed at the operation, 15 shown by the
following :—

Case 77.—8. T, aged thirty-seven, a married woman with
three children, was admitted into one of the medical wards of
St. Bartholomew’s Hospital with this history :—On January
16, whilst at work making buttons, she was seized with a
sudden and severe pain in the lett hypochondrium, and this
was followed by pain in the right iliac fossa.  In a short time
vomiting began, and continued oft and on during the night.
On January 17, the bowels acted after liquorice powder, and
the temperature was 101° F. and the pulse 112. The
abdomen was slightly distended and moved with respiration,
except over the right iliac fossa. In that region, pressure
cansed tenderness and resistance, but no tumour could be felt.

These symptoms continued, and each night the temperature
rose to 102° F. and the pulse ranged from 100 to 104.
When I first saw her, on January 29, the right iliac fossa was
occupied by a hard and tender swelling, which ran upwards
along the course of the colon. No fluctuation was felt, but the
presence of pus was inferred from the persistently high tem-

perature and pulse, and from the pain and tenderness in the
tumour.

The usual oblique incision was made, and the general
peritoneal cavity opened. By pushing up the thickened and
inflamed cwecum, an abscess cavity, containing about half a pint
of foetid pus, was opened, and a large soft concretion was found
amidst the pus. The appendix was incorporated by inflam-
matory exudation with the under surface of the cieeum. TIts
outlines were difticult to see, and it bled very freely. 1
managed to remove what I judged to be two-thirds of its
length, but was obliged to leave the rest for fear of causing a
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fiecal fistula. The abscess cavity was thoroughly swabbed out
and drained with a large rubber drainage tube, and also with
a piece of antiseptic ganze.

After the flatulent distension had been rvelieved with
calomel and enemas, a speedy recovery ensued, but the site of
the drainage tube refused to heal. On May 27, four months
after the first operation, an anwesthetic was given and the
sinus opened up. No concretion was found, nor could the
stump of the appendix be discovered amidst the granulations,
The sinus became smaller, but had not quite healed when the
patient was last seen in October,

Unfortunately, the appendix was not histologically ex-
amined. I see no reason to suppose that it was actino-
niycotie.

The following 1s another case of persistent abscess and
sinus following a failure to remove the appendix.

CASE T8.— Appendicitis with Clivonie Abscess in Douglas’s
Poueh and Septic Sinus—EBemoval of the Appendiv—Deatl
from Vomaiting. — A girl, aged ten years, had had four
attacks of appendicitis. The fivst was in January, 1897, the
second and third in May and October of the same year, and
the last in April, 1898. An abscess formed during the last
attack and was opened. The wound healed, and a subsequent
attempt to remove the appendix failed on account of the
formidable intestinal adhesions.

In Oectober, 1898, after pain and fever, an abscess
discharged through the lower end of the wound, and left a
sinus which refused to heal. When the child was placed
under my care, a scar, with a discharging sinus at its lower
end, was seen in the right semilunar line. No tumour was
found in the iliac fossa, but a tender irregular mass was felt
through the right side of the vectum. Under an anwsthetic,
a probe was passed about four inclies down the sinus, and was
telt, per rectwm, in the midst of the tender swelling. 1t was
clear that the septic sinus led to the diseased appendix, which
was adherent to the right side of Douglas’s pouch. a particu-
larly dangerous position.

ETi{lt'lltl}' i severe u}l{-l‘ntiun Wils l'tull!irufl for the removal
of an appendix in Douglas’s pouch, and the dangers of the
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septic sinus had also to be considered.  But, in addition, after
the examination of the sinus, the child vomited continuously
for three days, so that we looked forward with great appre-
hension to a second anwsthesia. The friends were duly warned,
but the presence of the septic sinus seemed to necessitate an
attempt.

On November 5, an anwesthetic was given, and the abdomen
opened through the old incision in the right linea semilunaris.
Adherent great omentum was first encountered, and, after it
had been undone, the adherent small intestines.  After a
prolonged struggele, these adhesions were overcome, and the
appendix detached from the right side of Douglas’s pouch,
where it lay over the external and internal iliac artery and
vein. The appendicular adhesions were less firm than those
of the omentum and intestines, a peculiarity which 1 have
noticed on other occasions,

The appendix was inflamed, dilated, and perforated at its
tip, which lay in a small abscess. It had twisted upon itself
half an inch from its origin from the ciccum, so that it was
oceluded at that point, just as if it had had a stricture.
The wound was closed, after drainage had been thoroughly
provided for with gauze and a rubber tube. Some blood was
lost. during this arduous operation, but on the following day
the shock had nearly passed away. Her condition seemed
favourable, with the exception of persistent vomiting, which,
however, continued until November 10, when she died. The
abdomen, which was but slightly tender, moved throughout, the
bowels acted, and there was no distension. At the post-morten
examination, the peritonenm was rather red and inflamed, but
without any fluid or pus. It seemed to me doubtful whether
the peritonitis was sufficient to explain the fatal result.

The sections of the appendix are circular, with a diameter
of a centimetre. The lumen 18 irvecular in outline and dilated.
[t is more than half a centimetre across at 1its widest part.
With the naked eye, it is easy to see that the mucosa, sub-
mucosa, and subperitoneal coats are twice as thick as usual
The microscopic examination shows that the peritoneal covering
has lost its endothelium, that the basement membrane is
thickened, and that the thickening of the subperitoneal tissue
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is mainly caused by separation of its fibres by inflammatory
effusion.  Inflammatory cells are scattered throughout its
meshes, and have collected into small groups which look like
miliary abscesses; some of the groups are contained in small
veins or lymphatiecs. The subperitoneal blood-vessels are
dilated, full of blood, and rather more numerous than usual.
In parts, the tissues are filled with fresh blood corpuseles
extravasated during the operation. '
The longitudinal musenlar coat is thin and irregular, and is

Fic. 52.)—Appendicitis with perforation and abscess in Douglas’s pouch. Removed
during guiescence. x 40, The wdema of the submucosa is well shown, also
the small gronps of inflammatory cells. The lumen is above.

absent at the meso-appendix. The cireular muscular coat is
rather thinner than usual, although its fibres are separated by
inflammatory cells. The submucosa looks very loose, hecause
its lymphaties and lymph spaces arve dilated, as are also its
blood-vessels. It contains groups of inflammatory corpuscles
similar to those in the subperitoneal coat (Fig. 52). The
mucosa contains numbers of lymphoid follicles, sixteen of

1 This microphotograph has a certain resemblance to Deaver's drawing of
acute interstitial appendicitis (dppendicitiz, 2nd edition, Philadelphia and
London, 1900, Plate VII.).

S
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which were counted in one section. The mucosa also contains
groups of inflammatory cells.

Some of the follicular lymph sinuses are dilated and
surround the whole follicle.  The tubular glands are dilated
and contain many mucous cells. The epithelial lining of the
lumen is present throughout the greater part of its extent.
In some places, however, it is detached, opening some of the
Iymph canalicular system to the contents of the lumen. The
lumen 1s half full of muecus, epithelivi, and pus corpuscles,
unmixed with bacteria. Specimens were stained for tubercle
with a negative result.

The histological examination throws no clear light upon
the cause of the perforation. The absence of ulceration and
of bacterial contents excludes a concretion. The capacious
lumen and the thinning of the muscular coats are consistent
with the supposition that the perforation may have been caused
by retention of contents, owing to occlusion at the twisted part.
At all events, the appendix was an abiding danger so long as
it remained in the abdomen. Tt is to be regretted that failure
attended the first attempt which was made to remove it,
because at that time the septic sinus had not formed.

It is clear, that no reliance can be placed on the statement
that the wviolence of the appendicitis renders the appendix
innocuous.  Evidently, when left behind, it may (1) be in a
state of acute sepsis; (2) contain a concretion or foreign
body: (3) keep open a septic sinus: or (4), after being
quiescent for a time, be capable of causing a fresh outburst of
inflammation.

I cannot, therefore, agree with those who are content with
the mere opening of the abscess. On the contrary, I believe
that it i1s better for the patient to take the immediate risk of
a determined attempt to excise the appendix ;' but how far the
attempt should be carried must depend upon the peculiarities
of each case. Obviously, an operation which was unjustifiable
in the case of a delicate child of four years of age and with

L

! The treatment of the appendix must vary with its condition and the state
of the patient. It should always be removed, if possible (Jacobson, ZTke
Operations of Swrgery, drd edition, p. 797). Lennander, teoo, iz emphatic on
this point (Appendicitis, Wien, 1885).
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great distension (Case 71, p. 249), might be justifiable in the
case of a vigorous adult.

Furthermore, my own obgervations lead me to believe that
the dangers of infecting fresh areas of peritoneum are ex-
aguerated.

Dr. Fowler says that of twenty-five cases in which the
appendix was not removed, there were seventeen recoveries and
eight deaths. Of the seventeen recoveries, two suffered in
the course of the next two years from a subsequent attack, and
one of these proved fatal' I think it will ultimately be
found that recurrence takes place in about 15 per cent of the
cases of appendicitis, with suppuration, in which the abscess is
opened and the appendix not removed.

I ¢ QObhservations on Appendicitis,” 5th part, danals of Swurgery, vol. xix.
n. 589.



CHAPTER XXI
THE AFTER-TREATMENT OF APPENDECTOMY

TuE following remarks on after-treatment are not intended to
apply to ordinary simple cases of appendectomy, in which
orave or serious complications hardly ever arise, provided no
sepsis is introduced and all hwemorrhage is efficiently controlled.
The greater obviously includes the less, and he, who under-
stands the after-treatment of a serious case, can manage a mild
one. By prompt and well-timed measures, some of the com-
plications can be prevented or mitigated, whilst the fatality
of others can be averted by surgical intervention. Judgment
and courage are called for in the use of remedies, and fortitude,
too, is needed when a second operation has to be undertaken
under forbidding circumstances,

Unfortunately, all appendix operations are not simple, but
some may be complicated with troublesome adhesions, abscesses,
or various degrees of septic peritonitis: and may be followed
by shock, vomiting, thirst, tympanites, constipation, peritonitis,
abscess, and the other general complications of sepsis.

The details of the after-treatment are also important,
hecause, of necessity, they have ofttimes to be carried out by
others than the operator. A clear apprehension of the com-
plications which are to be expected, and of the signs of
their coming on, is better than a belief that they can be cured
with drugs after they have become established.

The removal of the non-adherent appendix causes hardly
any shoek. In abdominal surgery some of the principal
causes of shock are («) prolonged anwsthesia: (h) abstrac-
tion of heat by exposure to the atmosphere, and by contact
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with cold towels, lotions, sponges, and instruments ; (¢) violence
applied to the abdominal viscera by their extrusion, by traction,
Hr[ueezing, ‘J'mlgll |l}ll|(“i1!;_4', or the u]:]:li{“rtl-iuu of cold or
excessive heat; (¢) pain and other nerve influences: (¢)
heemorrhage.

When the operation is properly orcanised and skilfully
performed most of these influences are eliminated. But some-
times formidable adhesions are encountered, and a long and
determined struggle ensues before the appendix can be found
and separated. The separation of the adhesions entails some
heemorrhage, which, although not profuse at any particular
moment, may amount to a good deal in the aggregate.

The lotions and sponges ought to be heated to 105°F.
when they reach the wound. To be sure of this, the nurse
gshould be instructed to use a thermometer. 1 have seen con-
siderable shock follow the introduction of a large quantity of
very hot (temperature 112° F.) lotion into the peritoneal cavity.

Shock is met by warmth, enemas of brandy and hot
water, subentaneous injections of strychnine (., gr.), and, when
associated with much pain, by the administration of opium by
the rectum, or even the subentaneous injection of morphia
(4 to & gr.). In appendix cases, 1 have hitherto found such
measures as these suffice, and have not had to resort to the
infusion of saline solution into the veins.

Vomiting is particularly noxious because of the violence
which it inflicts upon the freshly sutured abdominal wound,
and upon the recently manipulated abdominal viscera. Some-
times, the vomiting is partly neurotic and under the patient’s
control. Therefore, hefore the operation is begun, the patient
should be requested to exercise control.

Vomiting is one of the common complications of appen-
dectomy. It is mainly caused by the anwesthetic, and as often
by ether as by chloroform or A.C.E. The nature of the case
and of the operation is not without influence. 1 have had
none whatever after operations of moderate severity upon elderly
people, and a good deal atter severe operations upon delicate
girls and women. It usually begins as soon as the patient is
back in bed and is regaining consciousness. It has certainly
been less troublesome, since we have had patients put back to
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bed lying on the right side, so as to allow the buccal and
pharyngeal mucus to run from the mouth. This position also
tends to prevent blood or inflammatory effusion from leaving
the right iliac fossa. In most cases, the vomiting may occur
once, twice, or three times, and then cease. In such shight cases
it is merely necessary to be very cautious when beginning to give
nourishment.  First, a teaspoonful of hot water is given, and
this is followed in half an hour by a tablespoonful, and so on.
Barley water, lemon water, weak tea, or peptonised milk and
soda water may be given, if preferred. Milk as a nutriment
is quite unnecessary, but very small quantities of peptonised
milk and soda water arve often retained when everything else
is vomited. Tce is objectionable because it seems to increase
the thirst.

I have known vomiting cease after the most varied
remedies. A draught of very hot water, a cup of very hot tea,
hot brandy and water, a drop of iodine in water (ostentatiously
measured out), bicarbonate of soda in water. Washing the
stomach out with a stomach tube has given velief, but is apt
to be followed by faintness and exhaustion. It is always to
be remembered that the heart may be called upon for some great
effort, and that, therefore, its powers should not he squandered.

As a rule, the vomiting gradually subsides, the odour of
the anwesthetic disappears, less mucus is brought up, and at
longer intervals. But, sometimes, the vomiting and retching
hecome persistent, and the character of the vomit alters. First,
the muens and gastric juice are mingled with hile from the
duodenumn, and, at last, a black grumous fluid is ejected. The
quantity of this fluid is sometimes quite extraordinary.

The vomiting at this stage is probably due to intestinal
obstruction.  Flatus has not been passed, and the abdomen is
distended and tympanitic.  Under these circumstances, the
ordinary drugs preseribed for vomiting are unavailing, and
merely lead to waste of time and opportunity. The obstruc-
tion " and tympanites must be attacked with courage and
determination, and the vomiting ceases when, by means of
calomel and enemas, the bowels have been relieved of flatus
and fieces.  After that, the pulse falls, the patient goes to
sleep, and is in a fair way to recovery.
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At the same time, the strength may be maintained by
judicions rectal feeding. The services of a competent nurse
are now indispensable. A skilful one can econtinue rectal
feeding for days or weeks, whilst the unskilful speedily
makes the rectun sore and intolerant.

The nutrient enema should be (1) liguid, (2) bland and
unirritating, (33) easily absorbed, (4) peptonised, (5) nutritious,
On the whole, peptonised milk fulfils these conditions the
best. '

The necessary quantity can easily be made with one of
the peptonising powders or pancreatic fluids. The process is
continued for twenty minutes. This makes the milk very
unpalatable, but, under the circumstances, this is of no conse-
quence.

The rectum is washed out with tepid water, and 311 or
5iv. of enema are gently run into the bowel by means of a
soft catheter and a funnel. The latter is easily improvised
out of the barrel of a 3iv. glass syringe.

The catheter should be about No. 10 to No. 12 size and
very smooth, and it ought to be well lubricated with vaseline.
If the anus be sore or very sensitive, a 5 per cent solution of
cocaine is applied upon a pledget of wool before the use of the
catheter. The rectum ought to be thoroughly washed out at
least once in the twenty-four hours.

Enemas of equal parts of peptonised milk and peptonised
meat essence, seem also to act well in sustaining the patient’s
pulse. Sometimes a teaspoonful or more of the very best old
brandy may be added to each enema. When the rectum is
intolerant, the addition of four or five minims of Tr. of opium
may be required.

When the vomiting has subsided and nutriment can
again be swallowed, then the enemas may be gradually dis-
continued. Roughly speaking, an adult does not gain strength
unless at least two pints of nutritious fuid can be taken by
the mouth in the twenty-four hours.

Thirst is somefimes very distressing after laparo-
tomy, even when this has been simple and of short duration.
It the tendency to vomit has ceased, the thirst is soon relieved
with sips of hot water. DBut should that be ejected, then the
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thirst can be relieved by slowly introduecing a tepid solution of
common salt and water (a teaspoonful of salt to a pint of
water) into the rectum. The instruments required ave a
No. 12 Jaques’ soft rubber catheter and the barrel of a glass
Ryringe.

The amount which the rectum can retain and absorb varies,
but is usually about half a pint. This form of enema is
quite unirritating, and can be repeated every two or three
hours, if necessary. After severe operations, such as those
which last for over an hour, thirst is almost sure to oeccur.
These cases are also especially liable to suffer from vomiting.
It is, therefore, sometimes advisable not to run the risk of
giving fluids by the mouth, but to resort at once to “rectal
drinking.”

Flatulence and flatulent distension or tympanites are
almost inevitable sequels of abdominal operations. 1 have
not the slightest doubt that, as Mr. Malcolm and others have
pointed out, in the early days of abdominal surgery, many of
those who were supposed to have died of septic peritonitis,
died of flatulent distension ending in intestinal obstruction.
Even at the present day, this complication is not always
thoroughly understood. Those in charge of the case are apt
to allow flatulent distension to become established, and then
endeavour to overcome it with drmgs. Clearly, prevention is
better than cure. Its advent ought to be forestalled.

The ecaunses of flatulence and flatulent distension are com-
plicated, and the subject is one which is well worthy of further
investigation and study. The main factors concerned are (@)
the intestinal bacteria and intestinal contents ; (4) the muscular
and peritoneal coats of the intestines: (¢) the muscular walls
of the abdomen,

And, first, it ought to be recognised that the intestinal
gases perpetually tend to increase.  Perhaps some are swallowed
and others separated from the blood, but the amount from
these sources must be trivial compared with the quantity of
oas produced by the intestinal bacteria.  Of these gas-making
bacteria, the colon bacillus is the chief. When colonies of
colon baeillus grow in the depths of gelatine in eulture tubes,
each deep colony is crowned with little bubbles of gas. If
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this is formed in such quantities under artificial conditions,
what must be the aggregate volume of gas produced by the
innumerahble bacteria which inhabit the alimentary-tract ?

The gas is made by the bacteria whilst they are decom-
posing the intestinal contents into fiecal material. One of
the methods of preventing flatulence and flatulent distension is
thus obvious. Care should be taken before the operation, by
judicions purging, enemas, and dieting, to empty the bowels
of their bacterial and fmeal contents.

Castor oil is a safe and convenient purge, but, before it is
administered, it is well to inquire whether aperients can be
borne. Sometimes they cause great pain and discomfort, or
may even precipitate an attack of appendicitis. If the patient
15 in the habit of taking some particular purgative, 1t 1s wise
to continue its use, as from his own experience he will probably
know what is best. If aperients cannot be taken, the bowels
are cleared with enemas.

The diet should be carefully regulated for three or four
days before the operation. Fruit, vegetables, and indigestible
foods are to be eschewed. :

In sudden and vieolent appendieitis, with perforation and
gangrene, and acute septic peritonitis, the intestines may con-
tain considerable fwecal matter. This contingency is to be
borne in mind, and calomel given as soon as the shock of the
operation has passed away.

The muscular coats, in particular, and the peritoneal
are concerned in the causation of flatulent distension. The
muscular coats propel the fweeal and gaseous contents of the
intestines. They may fail to do so after appendectomy (a)
because they are themselves inefficient or paralysed: (b)) on
account of localised or generalised peritonitis; (¢) because of
mechanical obstruction.

The muscular coats of the intestines may, in the old,
atrophied, and debilitated, be deficient in quantity and quality.
Such patients are, therefore, to be watched with care, and the
distension combated with strychnine, alecohol, and stimulating
enemas. The nervous system is also to be taken into account.
The most marked tympanites, I ever saw, was in the case of a
hemiplegic old lady.
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The injudicious administration of morphia or of opium is a
too common cause of paralysis of the intestinal musele. This
permits the flatus to accumulate in the paralysed coils of
intestine, which become tightly distended and kinked, or
obstructed by pressure upon one another, and thus intestinal
obstruction is established. The symptoms of this paralytie
Hatulent obstruction can be distinguished from those associated
with acute septic peritonitis. In both, the abdomen may be
tightly distended, and there may be vomiting, and the non-
passage of flatus or fieces.  DBut, in paralytic flatulent disten-
sion, the pulse is but slightly quickened, and seldom reaches
100 : the abdomen also is not very tender, and may move
during respiration ; the temperature, too, may not be raised.
In peritonitis, the pulse is rapid and speedily runs up to 120
and to 140 ; the abdomen is exquisitely tender, still, and rigid.
The temperature may be raised.

Some degree of peritonitis is always caused by the operation
for the removal of the appendix. The character of the peri-
tonitis mainly depends upon the nature of the disease for
which the operation was performed. In cases of slight ulcera-
tive appendicitis, without adhesions, in which the operation
is performed quickly and gently, the peritonitis is so slight as
to be barely appreciable, and flatus easily passes the ileo-ciecal
valve, although the first passage is usually attended with pain.

When adhesions are met with, a more severe attack of
localised peritonitis ensues. The peritoneal coverings of the
ceeeum and of the end of the ilenm are especially inflamed.
As is well known, the inflamed segment of bowel not only
neither moves nor propels its fiecal and gaseous contents, but
even acts as an obstruction to the propulsive efforts of the
bowel above. The first passage of flatus through the inflamed
segment of intestine, is nearly always attended with consider-
able and acute pain, like that which is felt during an attack
of appendieitis. This pain may be looked for eighteen to
twenty-four hours after the operation. Sometimes it is said
to be very severe, and is attended with slight disturbance
of the pulse or temperature. I have come to the conclusion
that the ileo-ciecal valve being swollen and inflamed, becomes
an additional obstacle to the passage of flatus. As I have
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already said, the ileo-ciecal valve and the vermiform appendix
are supplied by the same artery—the posterior ileo-ciecal
so that they have a close vaseular relationship to one another.
Operation may be undertaken for appendicitis, complicated
with localised or generalised septic peritonitis. These are
generally cut short by the removal of their cause, which may
he an ulcerated and infected appendix, or one which is perfor-
ated or gangrenous, or both. Unfortunately the opposite may
oceur, and the septic peritonitis may receive an impetus and
be made worse by the operation.

Septic peritonitis, whatever its extent, is almost sure to
hinder the propulsive action of the intestinal muscle, and is,
therefore, nearly always accompanied with flatulent distension,
and, in its later stages, with intestinal obstruction. Ex-
ceptional cases occur in which diarrheea is met with, but in
my experience they are unusual.

Flatulent distension is also permitted by the state of the
abdominal walls, and it is favoured by weakness and relaxation
of the abdominal museles. It 18 common in women with thin,
flaceid, weak abdominal museles.

The injury done to the abdominal walls by the operation,
15 another cause of flatulent distension. The bruising and
laceration of the museles render their action painful, and they
cease to exert their wonted pressure upon the intestines. The
presence of sutures has, at first, a similar effect, so that the
expulsion of flatus by the abdominal muscles is, for a time, in
abeyance.

In simple cases, the flatulence usually begins about
eighteen or twenty-four hours after the operation, and is over
within the next twenty-four. In some cases, velief is given
by simply passing the rectal tube and leaving it in the
rectum for half an hour at a time. The patient may, at the
same time, be turned upon the right side. Should this fail, an
enema of soap and water with half an ounce of castor oil and
half an ounce of turpentine, usually succeeds. In addition, the
enema of assafeetida of the British Pharmacopceia or the old-
fashioned rue enema may be tried. These remedies seem very
harmless. They may make the anus and rectuin sore, or excite
vomiting, or accelerate the heart for a little time. But should
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enemas not succeed, then a purge must be given. Calomel is
undoubtedly the quickest and most efficacious, and canses the
least pain'! In cases complicated with abscess and septic
peritonitis, the treatment ot the flatulent distension may require
some amount of courage and promptitude. I am convinced
that prompt and repeated doses of calomel have often saved
patients’ lives. The prejudice which formerly existed against
the use of purgatives in abdominal cases, has probably by this
time ceased. The following illustrates their value.®
(CAsE 79.—The patient was a very stout and plethoric
policeman aged forty-six. The illness began about forty-eight
hours before the operation, with a violent pain in the abdomen.
He vomited several times, and the abdomen became very tense
and distended. The howels ceased to aect and no flatus or
freces passed.  The temperature was 100°6° and the pulse 104,
full and regular. The abdomen was moderately painful on
pressure and rigid over the right iliac fossa, and the pain was
said to have begun in that region. An incision was made
through the right linea semilunaris. Pus and gas escaped.
Several collections of pus were found amongst the coils of
intestines. Each was thoroughly washed out with biniodide of
mercury lotion, 1 in 1000, before any further search was made
for the source of the infection, which was supposed to be the
appendix. That organ was found amidst a collection of pus,
and was acutely inflamed throughout, and gangrenous at its
tip. The operation was completed in the usual way, a large
rubber drainage tube being placed beneath the cecum. The
man took the anwsthetic badly, and his whole venous system
was engorged. His alimentary tract, too, was full of flatus
and fieces.  Five grains of calomel were given, as soon as he
came out of the anmsthesia, and the dose was repeated in two
hours, as an evacuation had not occurred. In addition,
enemas of thin gruel, with half an ounce of turpentine and
half an ounce of castor oil, were administered. These measures
caused a copious evacuation, and recovery ensued.
I T have observed great differences in the action of calomel. Some specimens
do not act although given in 10-grain doses, whilst 5 grains are usually effi-
cacious, It seems as though the cheaper and less pure samples of calomel acted

the best.
* Given in Practitioner, April 1898, vol. 1x. p. 397,
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The efficiency of calomel 1s also 1llustrated by other cases,
notably by Case 54, p. 177.

It is a question whether, in desperate ecases, more drastic
purgatives than calomel might not be justifiable. [ have not
yet resorted to croton oil

When flatulent distension does not yield to drugs, an
extension of the septic peritonitis, or the presence of an intra-
abdominal abscess, i1s to be suspected. In a desperate case of
this description, a large abscess in Douglas’s pouch was opened
per vaginamn (Case 81, p. 274), and, in another, pus was found
in the recto-vesical pouch (Case 80, p. 272).

I have seen my colleagues, Harrison Cripps, and Bruce
Clarke, in desperate cases of flatulent distension, successfully
establish a temporary opening in the ciecum or ileum.  Hitherto,
I have not been obliged to resort to this expedient after appen-
dectomy. Flatulence is sometimes accompanied with eructation.
This is relieved by some simple remedy such as peppermint, or
oil of eajuput on sugar. Hiccough may be persistent. Small
doses of nitro-glycerine in lozenges will sometimes cure this
distressing complication.

Retention of urine is, for reasons which have been given
(p. 205), rather common in cases of appendectomy. It ought,
therefore, to be always kept in view and a catheter used when
necessary. I once saw very distressing, but not fatal, con-
sequences, follow from this condition having been overlooked.
The pain, caused by the accumulation of urine, was attributed
to peritonitis.

Appendectomy is not a painful operation.  As a rule, the
degree of pain is about equal to that of a moderate attack of
appendicitis. I usually prescribe 10 or 15 minims of tincture
of opium, in a small starch enema, to he given in case the pain
is s0 severe as to render the patient restless. In at least a
third of the cases, the anodyne is not required. Patients do
not care for opinm administered in enemas, and seldom crave
for a second dose. It would be cruel to allow a patient to
suffer excess of pain, but those who have no opium recover
their appetites sooner and suffer less from flatulent distension.

Morphia is seldom required, and is so dangerous, as a
routine treatment, that 1 forbid my house-surgeons to use it
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without my permission. In one case (Case 37,p. 133) the gall-
bladder and the kidney were explored before the appendix
was excised. Four hours afterwards the patient was in great
pain, with cold sweats, and a small and irregular pulse.
After a sixth of a grain of morphia, he became warm and
comfortable, with a good pulse and freedom from pain. When
it is absolutely necessary to give morphia, it is better to give
a small dose and repeat it, if necessary, than to give a large
and dangerous dose which may not be required. The effects of
morphia upon the nervous system and digestion are too well
known to call for remark ; its relation to flatulent «listension
of the abdomen has heen mentioned.

In ordinary uncomplicated cases of appendicitis, the diet,
the day after the operation, usually consists of a little tea and
toast or soup and milk. The imbibition of fluids is, however,
usually attended with flatulency, so that a more solid dietary
is soon resumed.  On the second or third day some fish may
be given, then chicken, and afterwards a light diet without
fruit or vegetables.

Sometimes a drainage tube 1s used to provide for the
escape of the blood, which oozes from inflamed peritonenm or
from minute adhesions. The drainage tube 1is usually
supplemented with some gauze packing: and the bleeding
ceases within twenty-four hours, when both the gauze and the
drainage tube had better be removed. The gauze is liable to
stick and cause great pain when withdrawn, and the drainage
tube is a source of infection from the atmosphere. As a
general rule, the drainage provided for blood should be removed
within forty-eight hours. At first, pure blood escapes, then
blood-stained serum, and, at last, colourless serum, which is an
indication for taking out the tube.

When haemorrhage is complicated with sepsis, as, for
instance, in oozing from an absecess cavity, then the drainage is
to be withdrawn with caution and by degrees. At the end of
twenty-four hours, part of the gauze is removed ; at the end of
forty-eight, the remainder, and then the drainage tube is
shortened and removed.

In acute abscess and in septic peritonitis, the immediate and
thorough removal of septic fluid is allamportant during the
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first forty-eight hours. The action of the drainage tube has
to be helped every four hours by gentle suction. 1 usually
proceed as follows, always remembering that it is possible to
force septic fluids amongst the infestinal coils.  First, the tube
18 cautiously sucked out with a long thin rubber tube on the
nozzle of a half-ounce glass syringe. This fluid is emptied
into a glass for examination because the management of the
drainage tube and the prognosis depend to some extent upon
its characteristics. Second, the drainage tube is cautiounsly
filled with biniodide of mercury lotion (1 in 4000) and then
sucked out until no pus escapes. It ought to be turned round
occasionally lest a bit of omentum, an epiploic appendix, or a
part of the intestinal walls enter one of its apertures. It
should also be pulled out a very little to prevent its lower edge
pressing upon the rectum or intestine. DBut these accidents are
unlikely to oeceur, if the tube is prepared by rounding its edge
and making a single small oval aperture a third of an inch
from its lower end.

The tube has usually to be emptied every four hours
during the first twenty-four, and then every six hours, and so
on. As soon as the quantity of pus diminishes, and it becomes
thinner and odourless, the large drainage tube is taken out
and a small one pushed gently to the bottom of the sinus.
This can be shortened day by day, and at last removed.
The removal of the drainage tube, whether inserted for the
removal of blood or of pus, is almost invariably followed
by a transient rise of temperature and acceleration of the
pulse.

The pus, which is washed out, is sometimes horribly
offensive. This may be due to a fiecal fistula (Case 21, p. 93),
but more often to the presence of the colon bacillus, the in-
testine being intact.,

After having used glass tubes for some years, I have of late
used rubber. They seem to cause less pain, and are free from
any danger of breaking. Properly managed, they are efficient,
and our results have been quite as good as with glass,

When the drainage tube is removed too early, the tempera-
ture and pulse begin to rise, the abdomen becomes distended
and painful, vomiting and symptoms of intestinal obstruction
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recur, and a painful tumour may be felt in Douglas’s pouch.
The following is a case in point.

CAsE 80.—dppendicitis with Gangrene of Part of Appendi-
cular Wall and Septic Peritonitis—Return of Peritonitis after
the Removal of the Drainage Twbe— Kecovery after a Second
Operation.—X., aged fourteen, a delicate boy, was seized at
mid-day on April 6, with sudden and violent abdominal pain.
The pain was worst on the right side. Vomiting began at 1
p.M., and became continuous. On April 7, his bowels acted.
[ saw him at 11 PM. on that day ; the temperature was
100-6° F. and the pulse 120. The abdomen was slightly dis-
tended, but moved with respiration. It was tender everywhere,
but especially on the right side, where the rectus and oblique
muscles were rigid.  No tumour was felt in the iliac fossa, but per
rectum the pelvie peritoneum was very tender, and a very painful
tumour could be felt high up on the right. We inferred that
this was caused by a perforated appendix lying in the recto-
vesical pouch.  The abdominal trouble was complicated by
very severe bronchitis.

There was a clear history of an attack of abdominal pain five
months before. We came to the conclusion that this had been
caused by an attack of appendicitis.

At 11 paron April 7 (less than thirty-six hours after the
commencement of the attack), in order to reach the appendix
l::.‘ the most dirvect way, the abdomen was opened by an Incision
through the outer edge of the right rectus. An acutely
inflamed appendix with a patch of gangrene about its middle,
was found beneath the ileum, hanging over the brim of
the pelvis. A good deal of thin, slightly feetid pus sur-
rounded the appendix and filled the upper part of the recto-
vesical pouch.  After excision of the appendix, a rubber drain
was pushed to the bottom of Douglas’s pouch, and a strip of
vauze was placed beneath the cecum.

[n spite of a severe attack of bronchitis, this patient made
good progress towards recovery, and a small drainage tube,
which had been used to replace the larger one, was removed.
On April 17, he seemed very ill again with pain in the left
side of the abdomen, and with a tender spot beneath the middle
of the left rectus, which was slightly rigid. There was also
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decided tenderness in the recto-vesical peritonenm. But the
bowels had acted after enemas, and the temperature and
pulse were normal. I diagnosed slight obstruction, due to
matting of the intestines. On April 23, he seemed better, but,
on the 24th, was very ill. The left side of the abdomen was
dull and very tender. Under an anwesthetic, no collection of
fluid could be felt. I opened the wound and pushed my finger
into the left side of the abdomen. Some ounces of yellow
serum escaped. I then explored the reeto-vesical pouch, and
found a little thin odourless pus. This was thoroughly
washed out with biniodide of mercury lotion, and a long
thin drainage tube put in, through a fresh incision in the
lower part of the linea alba. Although this operation was
followed by a fresh attack of bronchitis, he made a good
recovery.

The morbid histology of the appendix was the same as that
of another case (Case 16, p. 79),in which the clinical symptoms
were similar. I do not, therefore, propose to describe the
condition in detail. The peritoneal and muscular coats are
intensely inflamed with dilated blood-vessels and lymphatics,
and there is so much cell infiltration that their tissues are
hidden. The submucosa 18 edematous and packed with intlam-
matory cells. The lymphoid tissue of the mucosa is wanting,
but, in some sections, parts of the epithelium of the lumen are
seen, together with portions of five or six short and dilated
tubular glands. Some of the epithelial cells are flattened.
The lumen contains some granules, nuclei, pus cells, blood
corpuscles, and oceasionally short bacilli and cocel.

The evidences of infection are clear, although bacteria arve
not so numerous in the intlamed tissues as in many cases which
ran a less violent course. Towards the lumen, the intflamed
tissues contain cocel, diplocoeed, chains of four cocei, and encayp-
suled diplo-bacteria. It is hard to say whether these ought
to be called cocel or bacilli. A few minute bacilli, single and
in pairs, are also present.

The meso-appendix is also packed with inflammmatory cells,
and contains many dilated blood-vessels and lymphatics. The
endothelial lining of some of the veins and Ilvmphatics is
proliferating.

0
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In some sections, the continuity of the inflamed sub-
mucosa and peritonenm at the hiatus muscularis is clearly
SEEe1l.

It is not uninteresting to speculate upon the causation of
this very acute and dangerous attack of appendicitis. T con-
fess that the histological examination affords hardly any clue
to the conditions which preceded the attack. DBut when we
recall that the patient had had an attack of appendicitis five
months before, I think we may assume that the ease was one of
chronic ulceration of the mucosa with bacterial invasion, which
ended in a sudden extension of infection and inflammation,
and finally in gangrene.

[ propose to give another case in which appendicitis was
complicated with a large collection of feetid pus in Douglas’s
pouch.  If this formidable complication had not been dis-
covered and evacuated, it would undoubtedly have cost the
patient her life.

CAsE 81.—Adeute Ulcerative Appendicites, with Concretion,
Pevforation, and subsequent Formation of Abseess in Douglas’s
Poueh.—The patient was a lady, wt. twenty-eight. On
Februnary 11, she was exposed to eold and wet, and on the
12th, during a long railway journey, was seized with most
violent pain in the abdomen. As soon as she arrived in
London, she went to bed, and I saw her on the night of
February 14, with my friend, Dr. Leonard Mark. The bowels
had acted on February 12, and flatus was being passed from
time to time. The abdomen was distended, but moved with
respiration. There was considerable tenderness over the ciecal
region. No tumour could be felt but the abdominal wall
was laden with fat. The uterns was movable but painful
The urine was passed with pain and difficulty. The tempera-
ture was 102° F. and the pulse 120. Food was vomited as
soon as it was swallowed.

On the morning of the 15th, she had merely passed flatus
after an enema. The tender area had increased. and now
involved the right flank, the vright iliac, inguinal, and
hypogastric regions.

The abdomen was opened by an incision along the right
linea semilunaris. Feetid pus and gas escaped. Abscesses
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were found all round the ciecum, along the richt colon, and
amongst the coils of the small intestines.

The acutely inflamed appendix was adherent to the end of
the ciecum, and was perforated about an inch from its origin,
the aperture being situated at the junction with the meso-
appendix. The latter ran along the appendix nearly as far as
its free extremity. A fwecal concretion was found in the part
beyond the ragged hole. T am not aware whether another
coneretion slipped out through the perforation whilst the
appendix was being excised. Remembering the pain in the
region of the uterus, and also the painful micturition, I
passed my finger into Douglas’s pouch, but did not meet with
any pus.  Two large drainage tubes were inserted, one beneath
the ciecum, and the other along the inner side of the colon,
where pus had been met with. On Felruary 19, the tempera-
ture was normal, and the pulse 96. A little fmeal discharue
escaped from the wound. On February 25, Lill‘.—:lhlt]EIl'[ was not
so well.  She had a rigor, and there was pain on micturition,
On February 28, the temperature was 103° F., and the pulse
again 120. The abdomen was exceedingly fat, but the lower
part was rather tender and vesistant. Per vaginam a very
tender spot was felt towards the left side of the roof of
the vagina. Under an anwesthetie, a tense collection of fluid
was felt in Dounglas’s pouch. A transverse ineision behind
the uterus evacuated at least a pint of most feetid pus. A
large drain was inserted, and also a quantity of gauze packing.
In less than two months, both wounds were healed, with the
exception of a stitch aperture, which afterwards closed.

This fortunately-ending case illustrates several points in
the clinical history of appendieitis.  The fiecal concretion had
existed for months or years, and along with it inflammation and
ulceration of the mueosa. We afterwards learnt from the patient,
a very intelligent woman, that for some months she had had pain
and discomfort in the right iliac fossa. “ When out walking she
had sometimes to stop and press her hand upon her side.”  Her
digestion also was bad, with unpleasant tastes in the mouth.
The acute attack of appendicitis and the subsequent perforation
were apparently brought about by a very usual cause, namely,
exposure to cold. It is easy to imagine how cold, applied to
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the surface of the body, increases the vascular engorgement of
an already inflamed appendix. The operation calls for little
remark. The fiecal fistula was due to failure of the sutures,
which closed the hole in the inflamed cecum. My experience
of fistule, which form in this way, is that they always close.
Finally, as regards the pelvic abscess, the question arises as to
whether I caused it myself, when I explored the pelvis with
my finger, or whether it was caused, before the operation, by
the spread of infection from the perforated appendix. A
previous case (Case 55, p. 180) shows that the last may occur,
although the appendix may mnot hang into the pelvis.
[ have elsewhere published' a case which shows that
Douglas’s pouch, or the recto-vesical pouch, is the part of the
peritoneal cavity into which fluids of all kinds gravitate, even
though they escape from openings close to the pylorus. In
addition, there was reason to suspect the condition of Douglas’s
pouch before the operation. It is conceivable that the peri-
tonitis which then existed may have ended in abscess. The
finger was thoroughly washed in biniodide of mercury lotion,
1 in 2000, hefore it was thrust into the pelvis.

In acute cases, the formation of a fiecal fistula in connec-
tion with the stump of the appendix (Case 81, p. 274), the
front of the ceecum (Case 835, p. 280 ), or the end of the ileum
(Case 21, p. 93), does not seem an addition to the immediate
dangers of the case. But so long as the fweces arve fiuid, the
leakage may be considerable, and a source of great discomfort.
I:‘urj:n"e'_;.f-_a should, therefore, as far as possible, be avoided and
enemas used to move the howels.

The probability is that the fistula will gradually close,
especially if the appendix has been removed. The fistulse,
which develop in acute cases, seemn different from those
which follow subacute abscesses cansed by perforation of the
hack of the carcnm (Case 60, p. 210, and Case 61, p. 211).

The management of a fiecal fistula is simple. By means
of drainage or gauze packing, the external aperture should be
kept well open until the deeper parts have cicatrised. If this
he not attended to, some tracking of pus and fieces may occur.

1 ¢ Additional Cases of Perforating Uleer of the Duodenum,” Med. Soc. Trans.
vol. xviii. p. 88, London, 1895.
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In ordinary cases the small abdominal wound is secured
with six fishing-gut sutures.  On the tenth day, four of these
are removed, and the rest on the twelfth. Afterwards, the
wound is protected with a little collodion dressing, or dry iodo-
form ganze.

Inasmuch as a strong scar 1s all-nnportant, the patient is
siven three weeks in bed, three weeks on a couch, and six
weeks’ gentle exercise. During the second three weeks, he can
lie about in the open air, or go for drives in an easy carriage.
A light abdominal belt is also adjusted before the bed is left.
When this is worn out, another is not required. At the end
of the third week the patient can use an ordinary w.e., and
the attendants are warned to see that the right thigh 1s raised
during the act of defwcation, and also that constipation and
straining are avoided.

There is much diversity of opinion as to the need for an
abdominal belt. Dut patients are often anxious about the
abdominal wound, and think it is likely to burst; [ am also
unable to see what harm a light abdominal belt can do,
especially 1f the pad exerts no harmful pressure on the wound.

After appendectomy, the diet and the action of the bowels
require careful attention for about three months. Fruit and
vegetables are to be cautiously resumed, and an action of the
bowels secured every day by a gentle purgative or enema. 1
have already described a case (Case 9, p. 56) in which inatten-
tion to these matters caused an apparent relapse. The following
is also a case 1n point :—

Case S2.—Appendicitis with Ulceration of Mucose and
Bacterial Iavasion—— Brecision of Vernviform Appendivc-—Recir-
rence of Symptoins due to Foweal Accwmuvlation n Capacions
Floating Ceecnm—C. W., wt. thirty-eight, a bank clerk, con-
sulted me because of pain in the right iliac fossa with great
abdominal discomfort, especially after food. He was very
anxious, because his little son had nearly died of perforation of
the appendix, due to a concretion. The case is mentioned else-
where (Case T1,p. 249). The patient’s history was as follows :—
For at least three years, he had had an uncomfortable abdomen,
and any slight indiscretion in diet brought on diarrhcea. Fruit
and vegetables had to be especially avoided. He had recently
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Lieen a week in bed owing to pain in the right iliac region.
When he got up, he had to use a bath chair, because walking
was so painful.  Whilst in bed, his bowels were constipated
and he felt sick, but did not vomit. The pulse rate and body
temperature were not recorded. He always referred his pain
to M‘Burney's point and firin pressure at that point inereased
it.  No tumour was felt either through the abdominal wall
or by rectal examination. He-said he had had two similar
attacks in his twenty-third and twenty-fourth years.

As the symptoms were not severe, [ advised him to try
the effects of a careful diet and salol powder. At the end of
a fortnight, his condition was unchanged, and a week later,
the appendix was removed through the usual incision.

The patient had a floating ceecum and, in consequence, the
cieenmn, end of ilewm, and vermiform appendix were in the
recto-vesical pouch. Inasmuch as the pain had been felt in
the usual place, this position was unexpected.

Adhesions were absent, so that the ciccum and appendix were
easily withdrawn from the pelvis and well out of the wound.
The appendix was over 12 centimetres long.  Near the ciccum
it was 10 mm. in diameter, but tapered off to 5 mu. In the
proximal part, the lnmen was eircular, and 3 mm. across ; in the
distal, it had dwindled until it was only 1 mm. across. The
appendix was acutely bent upon itself an inch from the cwcmm,
and the part beyond the bend was exceedingly hard and
swollen.

A short meso-appendix was tied, the whole appendix
excised in the usual way, and the wound closed with buried
silkk sutures and fishing-gut. Recovery was uninterrupted.

The lumen of the excised appendix beyond the bend was
very capacious and full of putty-like material.

The result of the histological examination is as follows :
The coats together are from 3 mm. to 35 mun. thick. Nearly the
whole of this great increase is due to cedema of the submucosa.
which varies from 15 to 2'5 mm. in thickness. The peri-
toneum and muscular coat are normal, with the exception of
some dilation of blood-vessels and lymphatics, The blood-vessels
of the cedematous sulimucosa are also dilated. The lymphatics
and the spaces of the submucosa contain albmminous fluid.
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The lymphoid follicles and Iymphoid tissue of the mueos:
are opaque, and the stroma hidden, owing to multiplication
and swelling of the lymph corpuscles.  The follicular sinuses
are slightly dilated. The epithelium of the tubular glands
is being shed. In some, it is lost at the mouth, and in others,
it is lost throughout. The lining epithelinm of the lumen is
all destroyed, and the subjacent lymphoid tissue ulcerated.

The lumen is filled with nucler of various sizes, soine
derived from the epithelium, and many from the ulcerating
lymphoid tissue; there are also epithelial cells, pus cells, granules,
fibres, and quantities of small ovoid bacilli in groups, pairs, short
strings, longer bacilli in wavy leptothrix, comma-shaped bacilli,
and occasional diplococei.  These bacilli are acid-firm  and
retain fuchsia.

The purulent and bacterial contents of the lumen are
penetrating the mucosa by the gaps left by the shedding of
the epithelinm of the tubular glands, and, in the same way,
but not to the same extent, as in Fig. 13, p. 58. Also, in
the distal sections especially, the purulent fluid and bacteria
have infiltrated the mucosa as far as the base of the tubula
glands, and, in places, almost as deep as the submucosa.

The immediate results of this operation were most satis-
factory. The patient lost all his pain and discomfort, his
appetite improved, and he could eat fruit and vegetalles.

Fifteen months after the operation he returned in some
alarm, because the old feelings of discomfort had returned,
and were gradually getting worse.  On inquiry, it appeared that
his meals had been taken most irregularly and eaten rapidly :
also, that he had neglected his bowels. and only allowed them to
act at long and irregular intervals. I attributed his symptoms
to fiecal accumulation within the large floating ciccuin.  All
the symptoms at once disappeared when the meals were
properly regulated, and the howels thoroughly emptied with
an enema in the morning.

In one of my cases (Case 55, p. 180) an attack of acute
intestinal obstruetion, less than a year after I had operated for
appendiecitis, was caused by adhesions complicated by iliac and
pelvie abscesses.  Im my experience, however, this 1s an exceed-
ingly rare complication after the appendix has been excised. The



280 APPENDICITIS CHAPT.

danger 1s greater when the appendix is not removed, because
it, too, may form adhesions with other organs and become a
strangulating band. This had oceurred in a case upon which
[ operated for acute intestinal obstruction., Unfortunately
the loop of intestine was either gangrenous or on the point of
becoming so, and had to be excised. The patient seemed likely
to recover until the junction gave way on the third day. The
inflammatory adhesions of the peritoneum tend to disappear
in a remarkable manner. This is shown by the following
case, which also illustrates several additional points, and T
have therefore quoted it at length :—

Casg 83.—The patient was a postman, aged twenty-five
years.! His illness began suddenly, without premonitory
symptoms, on June 3, 1894, He was seized with violent
pains in the abdomen, his bowels ceased to act, and he had
oceasional vomiting. He was treated with opium and a liguid
diet. I saw him on June 11 in the Great Northern Hospital.
His temperature was 100-2° F., where it remained until the
13th, when it fell to 98-6° F. Throughout the rest of his
illness, it never rose beyond 99-4° F. His pulse was 88,
and never exceeded 96 per minute. He was exceedingly
ill, with an anxious expression, and was suffering great pain.
The abdomen was tense, and did not move with respiration. In
the right iliac region, it was more distended than elsewhere,
and there was an induration about the cwcum, with slight
cedema and redness of the skin. It was obvious that he was
sufferimg from typhlitis, and as I had seen similar cases

recede, leeches were applied, and afterwards warm fomentations.
During the 12th, 15th, and 14th the iliac swelling disappeared,
but his condition became decidedly worse. The abdomen was
more distended. The bowels did not act after the enemas,
and it was questionable whether any flatus escaped. The
pain was most severe in the lower abdomen, and was only
relieved by opium. A tense fuctnating swelling was also felt
in the recto-vesical pouch. ~ As it was obvious that the patient
would die, if unrelieved, on June 15, I opened the abdomen
in the right linea semilunaris with the idea of finding the

I % The Surgical Treatment of Different Septic Peritonitis,” by C. B. Lock-
'l.'.'lllul, _”e‘u"e'c‘ehll'_ﬂl'c-e'rﬁJ‘.ri'.r'l.'th!-r Transactions, val. Ixxviii. ]395, P 16.
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vermiforin appendix, and, it possible, of removing it, and after-
wards exploring and emptying the fluid in the pelvis. The
tissues through which I eut were inflamed, and the parietal
peritonenm could not be recognised. A substance was found
which was supposed to be it, but an incision led into the
cecum. At this situation, all the intestines were adherent,
and they bled and were lacerated by the gentlest touch. The
opening in the ciecum was, therefore, repaived with Lembert’s
sutures, and the abdominal wound was closed. A fresh incision
was made in the linea alba. The peritoneum was thick and
hard to recognise. In its interior, the intestines were found
acutely inflamed and covered with flakes of lymph. The
peritonitis could be traced much higher than the wound, and
had no defimite limits. No firm adhesions were met with,
and the various coils easily parted before the finger. About
two pints of purulent and stinking fluid had collected in
the pelvis. The vermiform appendix could neither he seen
nor felt; and, as there was much oozing of blood from
the inflamed serous membrane, the man was in a precarious
state, so the abdomen was thoroughly washed with some
gallons of hot water, and a glass drainage-tube was inserted
into Douglas’s pouch. The intestines were distended, but 1
did not puncture them, because, after the evacuation of the
purulent fluid from the pelvis, they seemed to have enough
room. He soon rallied under the usual remedies, and tlatus
was passed, both by a long tube and then naturally. The
discharge sucked from the drainage tube was purulent, but not
teenlent. On June 18, the glass tube was changed for one of
india - rubber.  The same night he again had a violent
abdominal pain, with a fresh outburst of the peritonitis. His
abdomen became distended again, but, fortunately, the wound
in the cecum gave way. A quantity of flatus and fieces
escaped, and his symptoms were gradually relieved. Atter
this his bowels acted, although a good deal escaped by the
fieeal fistula. By the end of July, the median wound had
nearly closed. On August 1, I closed the fwcal fistula by
dissecting the ciecum from the edges of the wound, and invert-
ing the aperture with a double row of silk sutures. I was
astonished on this oecasion to find that the adhesions, which
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hefore had heen troublesome, had almost disappeared.  Indeed,
after the cieenn had been treed from the edees of the wound,
it was easily drawn out, and many of the neighhouring coils
of intestine came into view. They were unadherent, and looked
quite healthy,—very different from their condition when seen
six weeks hefore.  As there was some purulent infiltration of
the abdominal wall, the wound in it was not closed. The sinuses
were opened, the whole dusted with iodoform, and packed with
iodoform gauze. The fistula never leaked again, and the
wound speedily healed by granulation, so that the patient was
discharced on September 3.
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Abscess — chronic  appendicular, 171 ;
hepatic, 120, 186 ; iliac and psoas,
195 : in Douglas’s pouch, 274 :
intra - peritoneal, 68 ; peri-appen-
dicular, 64, 123 ; sub-diaphragmatic,

123
Actinomyeosis, abdominal, 222
Adhesions, inflammatory — dangerous,

238 ; disappearance of, 280 ; treat-
ment of, 240
Age as a causation factor in atrophy of
tissue, 47
Appendectomy. probable cause of failure
in some cases, 50 ; fatal cases, 77,
121
Appendicitis, cases of. See *‘ Cases.”
classification, pathological, of — with
ulceration of the mucosa, withowt
bacterial - invasion. 35, 129, 131 :
awith bacterial invasion, 36-73 : with
fecal coneretions, 74-101; with
stenosis and its complications, 102-
131 ; with complete obliteration of
the lumen, 133-139 ; with lyvmph-
- adenitis and lymphangitis, 140 ;
with tubercle, 151 ; with peritonitis,
166 ; with acute suppuration, 177
clinical symptoms of, 191-206
clinical and pathological —abscess, 64,
68, 123, 274 : actinomycosis, 222 ;
appendicular colic, 40, 43, 87 ; car-
cinoma of cweum, 216 : eolitis,
ulcerative, 208 : empyema, 115,
158 ; faecal fistule, 93; Lkidney
ilisease, 214 : foreign body in lumen,
89 : haemorrhage, interstitial, 231 ;
hematosalpinx, 222 : hernia—in-
guinal, DY, retroperitoneal, 112,
ventral, 69 : lymphadenitis, 141,
146 ; lymphangitis, 141, 146
cedema of lymphaties, 148, of sub-
mucosa, 144 ; peritonitis, 34, 65, 79,
157, 170. 208 : phlebitis of iliac and

femoral veins, 223 ; pus in urine,
215 ; suppuration, acute, 177, 180 ;
tubercle, 151 ; typhoid, 54, 208
Appewdicitis, complications of, anato-
mical, 34
diagnosis of, 207
definition of term. 1. 4 ; fulminating,
167 ; simulating ovaritis amd =sal-
pingitis, 9, 222 ; streptococcic, 168 ;
tuberculous, very rare, 151
treatment of, expectant, 2325 :
tive, 227 : do., after, 260
Appendicular colic, objections to use of
the term, 3 : complicating appendi-
citis, 40, 43, 87
Appendix, vermiform — anatomy and
histology of, 7; colour and con
sistence, 7 ; dimensions, 7 ; surface-
marking, 8; M‘Burney’s point, 8 ;
origin and position, 9, 14 ; foetal
type, 12 ; vetroperitoneal hernia of,
13 : mesentery and connections, 15 ;
contradictory views with regard to
muscular coats, 17 ; peritonenmn and
its continuity with submucosa, 19 ;
hiatus muscularis, 19: muscular
conts, 20 submucosa, 21 ; mucosa,
21 : Iymphoid follicles and lvm-
phatics, 23 ; arterial supply, 27:
veins, 30 ; nerves, 31
condition during quiescence, 50, 54 ;
never absent except as the vesult
of disease, 7, 113 ; other structures
simulating it, 50
Atrophy of tissue, age-factor in, 47

Opera-

Bacillus, eolon, some marked peculiarities
of, 186

Bacteria, invasion of, in appendicitis, 36
gf seq. ; the cause of fecal concre-
tions, 74, 7o some of unusual
morphological appearance, 84

Beck (Carol) on subphrenic abscess, 124
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Belt, abdominal, nse of, after appendec-
tomy, 277

BERRY on appendix, 10 ; meso-appendix,
15

BowLey's operation for appendieitis, 237

BryanT on position of appendix, 9; on
seat of pain, 193

BurL's definition of perityphlitis, 4 ;
statistics of suppuration about the
caEcum, 215

Ciecum, foetal type of, 12 ; position of
appendix in cases of floating cecum,
11
CaLEY's elinical statistics of appendieitis,
6
Calomel, unequal action of, 268
Carcinoma of the ileo-cacal valve as-
sociated with appendicitis, 216
(ases  (author's) of appendicitis with
uleeration of the mucosa without
bacterial invasion, 35 ; with bacterial
invasion, 36, 39 ; and appendicular
colic, 40, 43 ; bacilli filling lumen,
46.: invasion of appendicular walls
after subsidence of acnte symptoms,
50 : following typhoid, 54 ; invasion
by way of tubular glands, 56, 59,
61 : peri-appendicular abscess, 64 ;
acute =eptic peritonitis and intra-
peritoneal abscess, 68 ; perforation
and acute suppurative peritonitis,
subsequent ventral hernia, 69
with faecal coneretions and perforation,
7o ; perforation and gangrene, strep-
tococcic peritonitis, 79 ; perforation
and gangrene, 81 : following peri-
tonitiz, 85 ; appendicular colic, 87 ;
infection of peritonenm and meso-
appemdix, 90 ; perforation and gan-
grene, subsequent faecal fistulae, 935 ;
cure after upwards of twenty at-
tacks, 96 : shot found in lumen,
appendix in sac of inguinal hernia, 99
with stenosis and dilatation of mucosa,
103 ; obliteration of Iumen and
cystic dilatation, 106 : mucous cyst
of appendix, 108, 111; empyema
and retroperitoneal hernia, 112;
empyema, 115: invasion beyond
the stricture, 116 ; portal py=mia,
119 : abscess and portal pyemia,
125 ; nuleeration and invasion of
appendicular walls, 125 ; recurrent
after fifteen vears, 128, after jnine
years, 129 : superficial unlceration
without bacterial invasion, 131
with complete obliteration of lumen,
132, 135 ; mucosa destroyed after
one attack, 136, after two attacks, 136

I
|

Cases (author’s) of appendicitis with
lymphadenitis  and lymphangitis,
141, 146 : cedema of submucosa,
144 ; cedema and distension of lym-
phatics, 148

of tubereulous appendicitis associated
with tubercle of the lungs, trachea,
and larynx, 151 ; with empyema,
153 ; with tubercle of emcum and
ileum, 156 ; with tuberculons peri-
tonitis, 157

presenting diffienlties in diagnosis, 209,
211, 212, 216,819, 23], 223

Catarrh, histological evidences of, 2

Crapo on the appendicular lymphatics
and their passage into the pelvis,
25, 27 ; on course of infection, 220

CLARKE (Bruace), treatment of flatulent
distension during abdominal opera-
tions, 264

Coats, muscular, histology of, 20

CorrFEY on the follieular sinus, 25

Colie, appendicular, objections to nse of
term, 3 ; complicating appendicitis,
40, 43, 87

renal or gall-stone, mistaken for ap-
pendicitis, 9

Colitis, ulcerative, 208

Concretion, long present without cansing
perforation, 98

Coneretions, feecal, and appendicitis, 74-
101 ; not necessavily canse of nleera-
tion, 87, 90

Constipation associated with appendicitis,
46, 64

Crires (Harrison), two cases in which
apex of appendix was found in

ouglas's pouch, 207 ; treatment of
flatulent distension during abdomi-
nal operations, 269

CRUVEILHIER on arterial
appendix, 27

Cysts, appendicular, 106, 108

supply of

Dawier, case of abscess bursting into
peritoneal cavity, 171

DeAvER on philology of term ** appendi-
citis,” 1; on appendicnlar abscess,
212 ; carcinoma, 218 ; inflammatory
adhesions, 238

Diagnosis, diffienlties in, 171, 209.223

et after appendectomy, importance of
attention to, 277

Diseases simulating appendieitis, 223

Distension, abdominal, 46, 269

Dovcras, pouch of, seat of pain, 9;
abscess in, 274

DrxLor, case of thromhosis of mesenterie
veins, 210

Drraxp on plica vasenlaris, 27



INDEX

KEDEROHIS on appendicitis complicating
floating kidney, 215

Empyema, occurrence of, 112, 115, 153

Enemas, nutrient, indicated, 263

Fistulie, fiecal, after appendectomy, 93,
276

Firz on use of opiwm, 225

Flatulenee in abdominal operations, 264,
269

FrLercHER (Morlev) on contents of eysts,
108, 111

Foreign body in appendix, 253 ; in lumen,
89 : the foeus of a feeal concretion,
75 causing hypertrophy, 101

FowLER on position of appendix in case
of non-descent of emcum, 11 ; on
appendicitis associated with preg-
nanecy, 222 statistics of ineom-
plete operations, 259

Fulminating appendiecitis, 167

Gangrene, oceurrence of, 79, 81, 93

GERLACH, valve of. 11

Gesture of patient when indicating =eat
of pain in chronic appendicitis, 194

GIBENEY on cases of appendicitis simulat-
ing hip disease, 195

Glands, tubular, bacterial invasion by
way of, 56, 59, 61

Hmematosalpinx  complicating  appendi-
citis, 222

Hixmorrhage, control of, 245, 248;
oceurrence of, 231

Hemorrhoids, appendicitis  following
operation for, 125

Hagrrixerox, statistics of hernia after
appendectomy, 247

Hawkixs on catarrhal appendicitis, 2 ;
case in which a diseased appendix
was diagnosed as healthy, 6 ; on
position of appendix, ¥ ; on muscu-
lar coats, 17 ; on bacterial invasion,
7 1 on formation of feeal concre-
tions, 74 ; on natural cure of acute
catarrhal appendicitis, 98, and of
perityphlitis, 129

HEATON on stenosis of the appendix, 128

HENLE on arterial supply of appendix,
27

Hernla  inguinal, 99 ; retroperitoneal,
13, 16, 112 ; strangulated into post-
cazcal pouch, 14 ; ventral, 69, 247

Hiatus muscularis, histology of, 19

Hips, fexion of, in acute appendicitis.
195 :

Intussuseeption simulating appendicitis,
221
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Jacops0x on removal of appendix, 258

KELLY on primary carcinoma of appen-
dix, 218

KELYNACK on appewdix being invariably
present in healthy subjects, B :
case of appendicitis  simulating
hysterical hip isease, 195 ; ou
primary carcinoma of the appendix,
218

Kidnev disease, 214

KLEIN on the follicnlar sinus, 25

KrAUSE on arterial supply of appendix,

i
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KrUFFT on appendicular abscess, 172

Leeches, indicated, 227
LE GENDRE, case of phunbism in which

gangrenous appendix was over-
looked, 222
LExXAXDER on removal of appendix,
"

258

Liver, abscess of, 120, 186

Lumen of appendix, tilled with baeilli,
46, 64 ; foreign body in, 99 : oblit-
erated, 106, 128, 133-139 ; process
of obliteration. 65

Lymphadenitis and appendicitis,
146

Lymphangitis and appendicitis, 141, 146

Lymphatics, histology of, 23 ; distension
of, 145

141,

M:BurxEx, point of, § ; case of oblitera-
tion of lumen, 136 ; statistics of
operations for diffuse septic peri-
tonitis, 187

MacEviTT on tubo-ovarian econgestion
simulating appendicitis, 207

Marcory (J. 1) on flatulent distension
in intestinal obstruction, 264

MaypL on subphrenic abscess, 124

MaYLARD on use of purgatives, 225

Mesentery, histology of, 15

Meso-appendix, infection of, 90

Micturition, painful, as a clinical symp-
tom. 9, 205

Mor1sox on appendicular abscess, 184

Morphia masking symptoms, 76

Morris (R. T.) on posterior ileo-cacal
artery, 20

MovLriy (Mansell) on strangulated
hernia into post-cacal pouch, 14

Mucosa, histology of, 21; destruction of,
156, 138 ; dilatation of, 103 ; ulcera-
tion of, with bacterial invasion, 36-
73, without, 35, 129, 131

Nerves of the appendix, 31
NIEMEYER on catarrh. 2
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(Edema of lymphatics, 148: of =sub-
milcosa, 144

Omentum, septie condition of, 241

Operation for appendicitis—when indi-
cated, 227 : choice of time, 230 ;
preparation of patient, 233 ; anti-
septics, 234 ; method of incision,
286 ; incomplete cases, 250-259

for diffuse septic peritonitis, 188

Opium—indicated, 35, 174 : causing
paralysis of intestinal muscle, 266 ;
dangerons as a routine treatment,
270

Ovaritis simulating appendicitis, 9, 222

Pain—absent in some cases, 120, 123 ; a
prominent symptom, 192

Patient, preparation of, for operation,
233

Perforation of appendix, 69, 75, 79, 81,
o3

Peritonenm, infection of, 90

Peritonitis —complicating  appendicitis,
34, 68, 79, 157, 166, 170, 208 ;
followed by appendicitis, 85 : recent
advance in prognosis, 187 ; statistics
of operations, 187

Perityphlitis defined, 4 ; fatal effects of
suppuration in, 128 ; case of, 214

Phlebitis of iline and femoral veins,
223

PrcQUuaRT and FAWCETT on absence of
appendix, 8

Plumbism simulating appendicitis, 222

Pnenmonia, symptoms at onset, simulat-
ing those of appendicitis, 210

PoxceET and BERARD on actinomycosis,
223

Pouch of Douglas,
abscess in, 274

Power (IFArcy) on the use of purga-
tives, 225

Pregnancy and appendicitis,

Pulse-rate, abuormal, diagnostic signifi-
cance of, 200

Purgatives in appendicitis, 225, 268

Fus in urine, 215

Pymmia, portal, 119; due to strepto-
coccns pyogenes, 186

seat of pain, 9:

shes)

Quarx on arterial supply of appendix,
27

Recovery, cases in which it is generally
permanent, 161, 164

Rectum, importance of digital examina-
tion of, 9, 102, 104

Recurrence of appendicitis after fifteen
vears, 128, alter nine years, 124 ; due
to fiecal acenmulation in cecum, bHb

Respiration, abnormal, diagnostic signifi-
cance of, 203

RosIixsoX on appendicular abscess, 184

Rossox (Mayo) on removal of appendix,
246

HoOLLESTON on  primary
appendix, 218

RorLLeston amd Lockwoon on anatonry
of appendix, 7, 10

carcinom:a  of

Ralpingitis simulated by appendicitis, 9

SAPPEY on arterial supply of appendix,
27

Sclerosis and appendieitis, 132

Sections, method of preparing, 18

SENN on appendieitis obliterans, 133

Sernm, anti-streptococeie, 170

SHEILD, case of recurrence following in-
complete operation, 252

shock following operation, 260

Shot found in Iumen, 99

Sinns, follienlar, 23

SMITH (Greig) on intestinal obstruction,
200

SaITH (Hortom) on  appendicitis comi-
plicating typhoid, 55

Stenosis of appendix, 33, 102-131

Streptococcic  appendicitis, 168 ;
tonitis, 79

Submucosa, histology of, 21 ; cudema of,
144

Suppuration, acute, 177, 180

Suppurative appendicitis, objections to
nse of term, 8

Symoxps on ° period of repoze ' follow-
ing peritonitis, 227

Syvmptoms, clinical, of wulceration of
mucosa, 40, 46 ; of appendicitis,
191

peri-

Taramox on  appendicular colie, 3 ;
clinieal statistics of appendicitis, 6 ;
valve of Gerlach, 11 ; formation of
faecal concretions, 74

TavieL and Laxz on bacterial infection,
185, 186

Temperature, abnormal, diagnostic signi-
ticance of, 200

Treatment of appendicitis, expectant,
2325 ; operative, 227 ; after, 260

TrevEs on (definition of perityphlitis, 4 :
valve of Gerlach, 11 ; fotal type of
cecum and appendix, 12 ; museular
coats of appendix, 17 ; appendicular
eysts, 106, 110 ; pathologieal im-
portance of cecal fossa, 114 ; natural
process of eure in perityphlitis, 129 :
fatal effects of suppuration in peri-
typhlitis, 167 : choice of time for
operation, 230
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Tubercle in association with appendicitis,
151-156, and with peritonitis, 157

Tuberculons  appendicitis, a  correct
nomenclature, 2

Tamours, significance of their ocenrrence

in appendicitis, 198
TurNER on position of appendix, 9
Typhoid in association with appendieitis,
54, 208

leeration el bacterial invasion, 36-
79 ; without, 35, 129, 131

Uring, pus in, 215 ; retention of, after

appendicitis, 47

Uterns, retroflexion of, in appendicitis,
37

Veins of the appendix, 30
Vixay on  appendicitis
pregnancy, 222
Vowiting in appendectomy, 261

conplicating

Walls, appendicular, invaded by bae-
teria, 50, 125

WARDEN on removal of appendix, 246

WHITE on operation for diffuse septic
peritonitis, 187, 188

THE END
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