Clinical lectures on varicose veins of the lower extremities / by William H.
Bennett.

Contributors
Bennett, William H. Sir, 1852-1931.

Publication/Creation

London : Longmans, Green, 1889.

Persistent URL

https://wellcomecollection.org/works/r347nsp3

License and attribution

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/




I
















il
| y - =
| 1 i L
L _F ] | 3 — iy LB L N
. 4 ’ =YY A L
7 7 " T e P ¥ — ;
| 3 . 1 Ly | |
L - - | ! | ..
LY 1 L i | =, i= | 1 s
i) | ! ¥ L 3
- - - v - b, T - L
=t e - g - A J L 7
’ y 1 | T1 T %7
. 5 - i 2 4 L A I ] |
" b
5 ] 18
doia gl oy g
11 HO3P]
TIFT LT r T 1 O
T | 3 3 T
y e N
8B
| ™ T T .
/ A 1 L L i LY 3
1 i i 1 CrR
4 { 1k







J pan R 1 T
4 | :
- - 5 1 S - n i | 4
= el =
1 = - 4 | e [+ 4.
AL 1% " L ILLL ¥ | | Ll o, 1 ] § LECHIL Ll 1
1 iy - 1 L 1 1] = TE | 11 1 : ¥ g = A
= L A ENCeLl T L] = ¥ | Glle= I,
0}
| aYa TV 1 o sHEras
Ll 1 A ¥y 1 chl LG L =
iy A | g |
1.0 C 117 5 - - o ¥ ]
1 2 5 | . E 1 S n 2N ir [ =l LY
ch Lo ol HURLE] 08} b Py Tl VETE(l
i 1 i 1 | 1159 7 3 - 1 -
ol | AL 1l 18 el E2s T I o} L (] TYyroantoi
£ Ll UL ' LG L L LU LES w10 ol 8L g Ul el Lt
1, = L T y
¥ - T bt ey hAatyrer X o = - y )
! L A S W L ] R =1 1 | LiL L] L |
1 - Lld At i) 0 0 L el e ]l LY Ll 111 TE W
:Ral i STRNBTE . -
i 1 ™ 79 - ¥ 1
L ] L .’ i il ~ L 1B .y ] | g | ] " ': Y A LY = B 3 N 9
Tt
| il
= - L
L 1 ]
5 W 0§ P, " - 1
1 1 R . - ¥ - aoxr Tla o 1 E -
- y L 1 C UL el LK Ll |
'y T . - & & 5 = - y 4 1 1
i ) 07 ekl i 1 1 3% 1 .
| T 1I'Ea L]l SE (311
1 1 ; ry 4 1 i | g
. i T L TN ~ 1T - _ “+ 3 - i n il
Ll | § | e 4 K8 1B [ 1.1 TERE| i 7 1Y
1 | 2y b Bl
3 ¥ i E ] 1 . i ' 11 1 1 3 ik B h
' LA LI ] 1 1] [ Y . TR TY
1 r
1 a .ty oan g . '
J Il 1.1 1 - E o 1
n 1. | } i | . r e L T "




4 - 1 3 1
2] R =T 1 [ | § J L i i K i1 L L0 L Ak L
ki y 1 Wil A Ti *h &
—y
k! |
1TESTEREILEL!] | ! Ak
o T = 1










CONTENTS

Cases adapted for local pressure equally suited for general pres-
sure excepting when the latter is intolerable—The majority
of cases in which local pressure is applicable especially suited
for operative treatment . : . : .

APPLIANCES FOR EXBRTING GENERAL PrEssURE — Bandages,
superiority to stockings and other supports discussed—
Varieties, elastic and inelastic—Method of application im-
portant — Stockings — Anklets — Lieg and thigh supports —
Principles to be kept in view in their application—Varieties
of these appliances—ELasTic—Woven—Spiral—Continuous
—Laced—Interrupted . : - - ; 7

PARTIALLY Brastio—INenastic—Washleather— Buckskin— Felt
&e—Tr1cH-suProrRTs—Difficulty and discomfort met with in
their use—Belt-drawers the only comfortable kind— Incon.
venience connected with Varix in thigh usually relieved by
operation

LECTURE 1V.

OPERATIVE TreaTvENT—Introductory remarks—Operation ap-
propriate only in comparatively small number of Cases—
Reasons diseussed . : : A : - : ; :

OrERATIONS APPLICABLE—Subeutaneous methods considered obso-
lete and therefore not deseribed—Qpgy MeraODS—The follow-
ing operations discussed: Exposure and simple ligature of
affected veins—Division of vessel between two ligatures—
Excision of one or more short pieces of vein between ligatures
—Resection of large areas of varix—Ligature of veins, after
exposure, around circumsecribed varicose masses

DETAILS oF THE OPERATIONS :

THE RapicAr. TREATMENT CONSIDERED AS CURATIVE AND PAL-
LIATIVE—CURATIVE—In local Varix—Single or multiple cysts

—>Solid tumours resulting from old thrombi—Cases in illus-
tration . . . - : : .

PALLIATIVE—In certain cases of general varicosity—In loeal
exaggeration of Varix in general cases—In pain &e. eaused
by over-distension of cysts in extensive Varix -

CIRCUMSCRIBED VARIX A7 SAPHENOUS OPENING — Beneficial
effect of division of internal saphena below the tumour—
Reasons diseussed— Cases—Crugpivg TuroMBUS—Operative
treatment of y g

& w & " - [l

X

A G

T3

76

79
88

86

H0






- 1 | | B .
| il i B . 8 — -
A 2 L Y A
r £ r "
3 mh RN F - " - h \
e y . I ;
y o -
OCAT A - INNER IDF F A NEE
T ST T . ; I
LA IR} N e 3 L L=y ! ! LF]







VARICOSE VEINS

OF THE

LOWER EXTREMITIES

LECTURE 1.

GeNTLEMEN,— Of the advice so abundantly offered
to the student during his elinical studies, there is
probably none more thoroughly sound than that
which urges upon him the necessity for acquiring
an intimate knowledge of the most common diseases,
and at the same time warns him against devoting too
large a share of his short curriculum to the study of
those rare and interesting cases which are naturally
s0 fascinating to us all. Such advice cannot be often
enough repeated, nor can it be too closely followed,
for T presume it must fall to the lot of most of you,
a little later in your career, to be called upon to treat
diseases which are ordinary rather than rare ; and you
may take it as a fact that by the success which
follows your treatment of these common affections
will your ability, for the most part, be estimated by
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2 VARICOSE VEINS

that section of the public from which your patients
come.

However much the out-patient departments of
our general hospitals may be from time to time ad-
versely criticised, there is not the least doubt that—
at present at all events—they afford the only acces-
sible means by which the study of common diseases
is open to the ordinary student, and those of you
who have attended my practice among the out-
patients here will recollect how constantly I was in
the habit of calling your attention to valuable series
of these common affections.

I hope, therefore, that I need offer no apology for
devoting these lectures to the consideration of vari-
cose veins of the lower extremifies, one of the com-
monest as well as one of the most troublesome of
surgical affections. ;

I propose to take as a basis for my observations
the accompanying tables, in which are included, 1
believe, all the cases which came under my care in
the out-patient department of St. George’s Hospital,
in which the varicose veins were obvious and pro-
nounced, and in which treatment was sought either
on account of the abnormal veins themselves or for
some condition directly dependent upon them.

Twenty-three other cases, not tabulated, in which
the symptoms were unassociated with any obvious
varicosity are of interest, and will be considered




ANALYSIS OF TABLES 3

sePara,tei}f. I shall also have to refer to various cases
which have been under my care in the wards of the
hospital and in private practice.

At the expense, I fear, of being rather wearisome,
it is my intention first to briefly consider seriatim the
several points suggested by the headings of these
tables—not that I suppose any new or startling facts
will be forthcoming, but because, so far as I know,
1t is a long time since any analysis of such a large
number of cases of this affection has been published,
and also because I believe it cannot be otherwise than
profitable to occasionally test the accuracy of teach-
ings some of which owe their acceptance to little
more than tradition, and which may in course of time
require modification. (See Tables.)

ReLATIVE NUMBER oF CASES OCCURRING IN TIIE
TWO SEXES,

The number of cases amongst the females exceeds
that on the male side by 2162 per cent., which may
be easily accounted for by the large proportion of
Cases apparently dependent on pregnancy ; indeed,
if the column of causes under this head be noticed,
it is manifest that in the absence of pregnancy the
number of cases in females would he considerably
exceeded by those in the males. This is more par-
ticularly seen in cases affecting both limbs.
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6 VARICOSE VEINS

Taking the cases in which the affection is limited
to one side, the number in males actually exceeds
that in the opposite sex (particularly on the right
side) in spite of the probable influence of pregnancy
as a determining cause.

ExTENT OoF THE DISEASE AND THE VEINS INVOLVED.

1. General varicosity throughout leg and thigh—
(a) On both sides. Here the difference in the number
of cases ocecurring in the two sexes is most marked.
In many of the cases on the female side there was
a distinet history of the affection having first shown
itself very slightly in one leg, and then to have sub-
sequently affected both limbs, equally, after two or
three pregnancies, the limb originally affected being,
as a rule, the left. In some of the cases the disease
commenced in both limbs simultaneously after the
first pregnancy. (B8) On the left side only. Here the
number of cases is about equal in the two sexes,
being slightly in excess on the male side.

(y) On the right side only. Tt is remarkable that
in the females not a single instance of general vari-
cosity was noted, although in three cases it was stated,
by patients who were affected in both limbs, that there
had first been varicosity on the right side, the left
having become afterwards involved, in consequence
of pregnancy in two of the cases, and ‘low fever’ in
the other. |




EXTENT OF THE VARICOSITY 7

Amongst the males, on the other hand, there was
evidence of general varicosity in many cases; and it
is noteworthy that, in five of these, there was fulness
of the veins throughout the whole limb at the time
of the first appearance of the disease.

2. General varicosity not extending above the knee.—
Here, again, the difference in the number of cases in
the two sexes is very marked, and is not easily ex-
plained. On the male side not a single instance
presented itself in which both lLimbs were involved,
whereas the females produced fourteen cases ; in three
of these the disease appeared in the second limb after
the first pregnancy, and as the patients were young,
it is probable that successive pregnancies will, if they
occur, entail varicosity throughout both limbs.

- Of cases limited to the right or left limb only, it
will be seen that the males afford far more examples
than the females, the difference in numbers being less
marked in the right limb, although in that the num-
ber is much greater in the males.

8. Varicosity of the veins over the popliteal and
fibular regions only.—Of this condition no instance
oceurring in both limbs was seen amongst the females,
but it was stated by a few of those who presented
themselves with general varicosity of both limbs that
the disease was first noticed in these regions, and
gradually increased.

In the males there were fifteen cases, but I could
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EXTENT OF THE VARICOSITY 9

most evident as a large mass of veins occupying the
lowest third of the thigh, above and below which the
saphena was only slightly involved, and in the majority
of these there was a large globular varix at the
saphenous opening.

In most of the cases of varix limited to the
saphena occurring in men, the aflection was first
noticed at the ankle, and gradually extended upwards.
In fourteen instances, however, the fulness, when first
observed, involved the whole vein ; four of these were
on the left side and ten on the right, these latter
having become manifest early in life—a point of in-
terest in relation to the possible hereditary nature of
some of these varicosities.

As to the point at which the disease was first
observed in the women no definite evidence was
forthcoming, in consequence of difficulties due to
pregnancy, excessive constipation, and menstrual
troubles.

9. Mass of varicose veins at inmer side of thigh,
overlying but not involving the saphena.—Only six cases
were seen In which this condition could be with
certainty diagnosed ; two of these were in females.
In all the cases the varicose mass could be entirely
separated from the saphena, which, apparently healthy,
ran beneath. The veins of the leg in the men were
not visibly affected, but in the women, both of whom
had borne children, there wag some fulness below the






EXTENT OF THE VARICOSITY 1ol

vessels were the distal part of the same vein, and two
small veins which came through the fascia, one on
each side of the upper end of the tendo Achills.
(Plate III.)

8. Circumscribed variz at the saphenous opening.—
This condition occurred much more frequently in
men than in women.

The seven instances in which the affection
existed at both saphenous openings were limited to
males with varicosity tn the two limbs. Five of these
were in cases of general varicosity of the legs, and
more or less of the thighs, the remaining two being
in cases of varicosity confined, apparently, to the two
internal saphenas and their immediate branches.

In varicosity of both lLimbs with varix at the
saphenous opening on on¢ side only, the percentage
occurring in males largely exceeded that in the
females, on the left side; but on the right, the per-
centage amongst the women was rather greater than
in the men. In the males with general varicosity of
one limb only, the varix at the saphenous opening
was present on the left side nearly thrice as often as
on the right ; whereas with the females the percentage
was larger on the right. In all the patients pre-
senting this condition the saphena itself was large or
varicose, although in a few cases to a hardly per-
ceptible degree.

I have recently seen a case in which there was a
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PROBABLE CAUSES 13

morbus cordis may be, and often is, a fruitful source
of complications, to be referred to later, in patients
whose veins are already varicose.

The only obvious originating causes of general
varicosity in the lower limbs appear to be the
following :—(a) Obliteration of a large vein follow-
ing upon (1) the formation of thrombus, such as may
occur in typhoid fever, certain forms of gout and
other affections, or (2) injury, of which five instances
are noted in my tables, all being cases of fracture
(one of the pelvis, two of the thigh, two of the leg).
(B) Local pressure, such as that produced by tumours
or fecal accumulations, the latter being limited for
all practical purposes to the left limb, and being, in
my mind, of doubtful value asa cause. (y) Pressure
of a long column of blood may, in the case of the
internal saphena, placed as 1t is outside all accessory
muscular support, no doubt account for the fulness
and slight elongation, hardly amounting to real
varicosity, which is commonly seen in that vein
amongst subjects who follow occupations necessi-
tating long standing ; but in the exaggerated varix,
which is not uncommon in this vessel, some other
cause must exist, since it occurs indifferently in all
classes of individuals, and quite independently, at
times, of continuous standing.

It is, however, clear that in a large number
of cases, especially those affecting the right limb,
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varix occurs without any such obvious cause. The
question therefore arises as to whether a limb, in
which the venous apparatus was originally perfect,
becomes varicose till late in life, excepting as the
result of some obvious cause of the kind alluded to.

Personally, the more I see of this affection the
more I incline to the belief that a large proportion
of these varicosities originate in congenital defects in
the venous apparatus, which in some patients are
distinctly hereditary. If this be the case, it would
naturally be more easily demonstrated in instances
of varicosity affecting the right side, which for all
ordinary purposes may be assumed to be free from
the influence of that doubtful originating cause, a
loaded colon.

A reference to the tables will show that the per-
centage of cases on the right side with a distinct
hereditary history is about equal in the two sexes—
viz. rather more than fifty per cent. That the
disease must—sometimes at all events—depend upon
peculiarity in the veins themselves seems probable
from the way in which severe varicosity develops in
men who are robust in all other respects, and who
do not suffer from constipation or other conditions
in the least degree likely to produce the affection.
Further, the disease affects all classes, rich and poor,
with curious impartiality ; it occurs in the active
and sedentary, in the weak and strong, in the short
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as well as the tall, and is to a great extent indepen-
dent of occupation.

Again, the difference in the behaviour of the veins
of the two limbs when these are subjected to pre-
cisely the same conditions is sometimes remarkable,
for it is occasionally found that under these cir-
cumstances varicosity will develop in one limb only,
leaving the other unaffected, either entirely or until
a much later period in life. The best illustration of
this is seen in varicosity arising apparently from the
local constriction produced by the use of garters, in
which the disease may be confined to one side, per-
haps the right.

I hardly see how the occurrence of such cases
can be explained otherwise than by assuming that
some inherent defect or abnormality exists in the
venous apparatus.

I have been unable to connect the occupation o
the patient in any definite degree with the actual
production of this disease, excepting in certain cases,
already alluded to, in which the internal saphena was
involved ; but some occupations which entail long
standing, exposure to great heat, or repeated slight
injury undoubtedly tend to increase the varicosity
or cause complications such as thrombus, ulecer,
eczema, and cedema.

The influence of stature is interesting but vague.
As a rule the veins seem to be affected in nearly
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equal proportions in the tall and short, though gene-
ral varicosity, without much affection of the saphena
or other purely subcutaneous veins, is more com-
monly seen in short than tall subjects. On the other
hand, cases in which the disease is more or less
limited to the saphena are not often seen in any but
tall patients.

The results of local constrictions from external
sources (e.g. the use of garters) have been referred
to incidentally ; and although 1 believe more impor-
tance than necessary has been attributed to these
local constrictions in the production of the disease,
they have, without doubt, a tendency to cause a rapid
increase in the varicosity, and may give rise to pain-
ful complications. It is, of course, difficult to obtain
precise information from females as to these probable
causes, in consequence of the constant association of
pregnancy and constipation, the former predominating
when the disease affects both limbs, and constipation
when the left side only is involved.

TIME OF THE APPEARANCE OF THE DISEASE.

Under this head was noted the time at which the
patient’s attention was first called to the affection.
This has, of course, but little real bearing upon the
date of the actual commencement of the disease, for
in some of the cases it was noticed accidentally after



TIME OF APPEARANCE 17

trifling injury, and in many others it was obvious
that the varicosity had existed long before it was seen
by the patient.

The males afforded no instance in which both Limbs
were aflected before the age of twenty-one, but be-
tween twenty-one and twenty-five no less than forty
of the total number of ninety-two cases first attracted
attention. In cases confined to the loft limb, two
of the thirteen examples noticed before the age of
twenty-five had existed from ¢childhood,” and three
gave trouble before the age of twenty-one. In vari-
cosity of the right side only, fifty per cent. of the cases
were noticed prior to the age of twenty-one, five of
these having been observed soon after puberty. It
is noteworthy that no case in which both sides were
involved commenced after forty.

The females presented but few cases affecting both
limbs Dbefore the age of twenty-five, but between
twenty-five and forty an enormous increase is shown,
which is easily accounted for by the effect of child-
bearing. Of the cases limited to the left side, about
thirty-five per cent. were noticed before the age of
twenty-five ; of these three caused trouble before the
age of twenty-one and after pregnancy. When the
right limb only was involved, more than half the cases
were noticed before twenty-five (twelve of which
attracted attention prior to the age of twenty-one).
The only examples of varicosity commencing after

C






COMPLICATIONS 19

there existed also severe piles; the remaining seven
varicoceles were on the left side. Those connected
with varicose veins in the lef¢ lemb only were not
observed by the patients, excepting in one case where
there was neuralgia testis. The two instances asso-
ciated with varicosity in the right Limb only, were
manifest to the patients, but caused no trouble.

With reference to this complication, one point of
viz. that, with one exception,

interest was elicited
all the cases of varicose veins in which varicocele
was present were noticed at a comparatively early
age.

3. Variz over pubes.—The two examples of this
condition occurred in males; one followed frac-
ture of the pelvis, and the other was a sequel to
typhoid fever ; in the former there was general vari-
cosity of the left limb, ‘and in the latter both limbs
were involved.

4. Varicose veins in labin.—The two instances
of this affection were seen in cases of the most ex-
aggerated varicosity of the lower limbs I have ever
met with. The patients were very fat multipara ; in
one attention was called to the complication by the
formation of an abscess in the labium, presumably
due to thé breaking down of a thrombus. There
were extensive piles in both cases.

5. Ulcer and eczema.—Under these heads there is
little that requires comment, A large number of the

s b3
oy



20 VARICOSE VEINS

ulcers, which presented every variety, were due to
slight injuries to parts already eczematous; a few were
the result of the bursting of varicose veins; and a
small number were apparently spontaneous, but in
reality resulted from the breaking down of thrombi,
this cause being most commonly seen in men. A
considerable proportion of the cases of eczema were
associated with multiple hemorrhages (purpura).

It is curious that on the female side no instance
of simple eczema was met with in cases of varicosity
confined to the right limb.

6. Persistent (¢ solid’) wdema.—These cases were
all of long standing, and were limited in each instance
to the lower two thirds of the leg. The parts were
greatly hypertrophied, of stony hardness, and insen-
sitive. In all there were scars of old ulcers, and in
five a distinet history of syphilis was present.

7 Recent thrombus.—In connection with this com-
plication occurred some of the greatest differences
bhetween the men and women ; for whilst in the for-
mer there was no example of recent thrombus in
varicosity affecting both limbs, there were twenty-
three cases in the total number of 165 varicosities
of both limbs in females. In the majority of these
the thrombus was confined to one side, principally
the left, and seemed to be associated with either the
puerperal state or menstrual irregularities.

Thrombus in cases of varicose veins limited to
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the left limb was more frequent in men than women.
Three of the instances seen in the males were due to
injury, four were examples of passive coagulation
(gouty ?) in old age, and two occurred spontaneously
in young subjects. For the seven cases on the
women’s side no definite cause could be found.

In varix affecting the right limb only, no recent
thrombus was noticed in the females ; butin the males
there were seventeen cases, all due to slight in-
juries, excepting three which were spontaneous in
origin.

Although it has become a rather common custom
to speak of thrombi which form spontaneously in
many of these cases of varicose disease, as being of
‘gouty’ origin, they are, I believe, far more often due
to extreme feebleness of the circulation connected
with some form of heart affection, either functional
or organic.

I have under my care at the present time a lady,
beyond middle-age, who is afflicted with general
varicosity of both lower limbs, and whose heart’s
action is so weak that if the limbs are allowed to
remain in the dependent position for any considerable
time one or more thrombi invariably form.

So long as she remains in the recumbent posture,
or 1s careful to keep the legs well elevated, no forma-
tion of thrombus occurs. She has been assured
that the blocks are due to gout, although her personal
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Upon inquiry it was ascertained that a similar
block had formed, in the same way, higher up in the
thigh, some years previously, whilst he was tempo-
rarily laid up.

Cases like this, although not common, are cer-
tainly not very rare, and their occurrence is well
worth bearing in mind, as it shows the necessity for
caution in confining a certain class of patients to bed
for a longer time than is absolutely necessary.

'8. Old thrombus.—Evidence of this condition ex-
isted in many cases in both sexes, and varied from
the minute phlebolith to a mass of hard, tortuous,
insensitive blocks several inches long. The largest
seen in the cases tabulated was in a man in whom
the whole of the saphena below the right knee was
completely occluded. This block had been years in
forming ; it began above the ankle, and gradually
increased by the occasional deposit of new coagulum
at the proximal end of the old thrombus, which
caused pain and tenderness for periods varying from
three days to a fortnight, and then gradually became
insensitive, hard, and permanent. I have recently
had under my care in the hospital a still more ex-
aggerated instance of this ¢ creeping’ form of throm-
bus, which extended from the ankle to the middle of
the thigh, and was still growing.

9. Valgus—The occasional association of valgus
with general varicosity of the veins of the lower
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1. That, discounting the influence of pregnancy,
the tendency to the development of varicose veins
in the lower limbs is greater in men than in women.

9. That the disease for the most part arises from
congenital and often hereditary defect or other ab-
normality in the venous apparatus, there being no
evidence to show that a vein originally perfect (ex-
cepting, perhaps, the long saphena) ever becomes
varicose before middle age, in the absence of such
obvious causes as those previously referred to.

3. That two distinct classes of the disease exist:
one beginning in the deep veins, and subsequently
involving the superficial; the other affecting the
superficial veins only, usually the long saphena and
its radicles, and being confined almost entirely to tall
subjects.

4. That the large mass of varicose veins in the
lower part of the thigh, often associated with a
globular varix at the saphenous opening, may in
many cases, although apparently connected with the
long saphena, be independent of it, being fed for the
most part by veins coming through the fascia from
the deeper parts of the limb—a point worthy of
consideration in the treatment of these cases, as
I propose to show in a future lecture.
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overlooked. Although, as I have said, our hospital
practice does not afford many cases of incipient vari-
cosity, there is no doubt that a number of patients
apply for treatment on that account, but the disease
of which they complain seems so trivial that they
have to give place to others who are more urgently
ill.

I have, however, seen amongst the out-patients
the twenty-three cases alluded to in my first lecture,
belonging, I believe, to this class, in which no ob-
vious varicose veins were present—a fact which pro-
bably explained the reason for these patients having
been previously treated for affections of a totally
different nature.

In private practice these early cases are less
rarely seen than in hospital work, for the reason just
referred to, and in consequence of the way in which
hospital patients delay application for treatment
until diseases are as a rule advanced. In uncom-
plicated varicosity it is essential, for the purposes
of treatment, to determine as to whether the disease
affects for the most part the deep or the superficial
veins. In the greater number of advanced cases the
deep and superficial vessels are probably involved to
about the same degree; but this is by no means
always so. Let us, therefore, take an instance in
which varicosity is only obvious in the superficial

veins (e.g. the saphena with its immediate branches),



28 . VARICOSE VEINS

and consider how the existence of the disease in the
deeper vessels may be determined.

The condition most commonly pointing to impli-
cation of the deep parts is a general enlargement of
the limb, limited in the early stages to the leg, which
is more than can be explained by the mere existence
of the large superficial veins. The increase in size
may or may not be associated with slight cedema, in
the absence of which the enlargement presents itself
as a kind of flabby fulness, excepting after the stand-
ing position has been assumed for some time, when
the flabbiness gives place to a feeling of unnatural
tension. In many cases the increase is so slight as to
be hardly appreciable, and I have known the peculiar
hardness of the calf of the leg after standing mis-
taken for an especially fine tone of muscles, in an
instance in which a comparison of the two limbs had
manifestly not been made.

Further evidence is afforded by the appearance
of a collection of small varicose veins below and
behind the inner ankle, or, as 18 more common, OvVer
the outer side of the popliteal region or fibular side
of the leg at its upper part—conditions which merely
indicate that varicosity involving the deeper parts is
prone to extend to the superficial veins in one or all
of these situations.

Although this extension to the superficial vessels
is not necessarily connected with any general fulness
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of the limb, sufficient to attract attention, it is, I be-
lieve, in most instances preceded by pain of a peculiar
kind, to which I particularly wish presently to call
attention, as it differs from that usually described as
depending upon varicose veins.

In the thigh the evidence of implication of the
deeper parts is less pronounced in the very early
stages of the disease, but there are two symptoms
which may be considered, excepting in very rare in-
stances, pathognomonic—viz. a varix at the saphen-
ous opening, and a collection of fine radiating veins
appearing over the inner aspect of the limb, not far
above the knee. There may also be some general
increase in size, but in the thigh it is so difficult to
" estimate a very slight increase that it is a symptom
of little value, especially on the right side.

The commonest symptoms produced by uncom-
plicated varicosity are pain and cedema, with a feeling
of weight and general weakness in the limb. In
ordinary and fairly advanced cases, the patient rises
in the morning almost, if not entirely, free from dis-
comfort; as the day advances pain comes on, and
gradually increases towards night, until the legs are
raised or the recumbent position is assumed. Should
cedema coexist, it will, like the pain, gradually in-
crease during the day, and is often towards evening
accompanied by intense itching, which is generally
at its worst shortly after the patient lies down—i.e.
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The pain under discussion commences in one or
both legs almost directly after the patient rises in
the morning, or at any other time upon assuming the
erect position after the recumbent posture has been
maintained for a considerable period ; it is very acute,
and rather ¢ crampy’ in character ; the limb is neither
stif nor markedly tender. After an hour or so
the acute discomfort subsides, the ©crampy’ pain
disappearing first, leaving the patient apparently well
till later in the day, when in the more advanced cases
aching pain follows, with or without edema. The
following are good cases to illustrate this sym-
ptom :—

Case 1—A strong, healthy-looking girl, twenty-
five years old, applied for treatment amongst my out-
patients, for pain in the right leg, which came on
daily directly after rising in the morning, was severe
and ¢ crampy ’ for an hour or rather more, and then
by degrees entirely left her. Towards evening a
little aching pain followed about the lower part of
the leg, and occasionally she noticed some swelling
around the ankle.

She had been treated, she said, elsewhere for
hysteria and flat-foot. The latter she certainly had
not, and of the former the only evidence was slight
hypermsthesia of the leg, which is not at all uncom-
mon in early cases of varicosity. The leg itself was
quite natural in appearance, but was very slightly
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larger in circumference than the opposite limb, the
increase being more than could be explained by the
fact of the affected side being the right. I at once
concluded the case was one of commencing varicosity
in the deeper parts, and ordered an elastic stocking,
which entirely relieved the morning pain.

Six months afterwards she again became an out-
patient, and then had distinctly marked varicose
veins in the right upper fibular region. She had
worn out her elastic stocking, but thought it hardly
necessary to get another, as she suffered then from
no morning pain, but later in the day there was some
aching and more cedema than when she was at the
hospital previously.

Cuase 2.—A gentleman consulted me on account
of pain in the right leg, which had been previously
diagnosed as gout and rheumatism.

This pain commenced in the morning precisely as
in the preceding case, and subsided in the same way,
leaving him comfortable till the afternoon or evening,
when aching pain of an entirely different kind super-
vened, being sometimes accompanied by considerable
swelling ¢just above his boot,’ which caused so much
distress that occasionally when out shooting he had
to return home early. By the following morning the
swelling was usually gone, and the same daily sequence
of symptoms recurred. The leg itself was entirely
free from any indication of superficial varicose veins,
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but was a little enlarged, and there was slight eedema
about the ankle. T told him the cause of his suffering
was commencing varicosity, and ordered an elastic
support for the limb.

A year later I saw him again, when there were
well-marked varicose veins coursing over the popliteal
region, and below and behind the inner malleolus
was a collection of small tortuous veins, forming
quite a pad in that situation.

It 1s, I think, evident that this particular pain is,
as | have said, quite distinct from that which is usually
described as produced by varicose veins, both in the
manner of its onset and in its general character :
indeed, I have heard it stated by a surgeon of repute
that the very peculiarities of the pain negative the
possibility of its being due to &'ﬂl‘iéﬂﬂit}’.

The explanation is, however, it seems to me,
simple, if the difference in the condition of the veins
at the commencement of the change towards varix,
and in advanced cases of the disease, be considered,
In the incipient stage of the affection the velns are
to some extent resilient, their coats perhaps being at
the same time rather hypertrophied, especially in the
muscular layer. In the advanced disease, the veins,
pouched and tortuous, are insensitive, flabby, or rigicd
tubes, without resilience at all. The results of thése

conditions are the following. In the incipient cases,

the veins, when subjected fo mare than the normal

D
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pressure, immediately resist the unnatural tension,
being assisted in this by the contractions excited in
the fibres of the muscles around them

at all events,
in the case of the intra-muscular veins. Thus is

produced the acute, somewhat crampy pain which,
under these circumstances, naturally oceurs at the
time of rapid increase in the blood-pressure in the
veins, which, by reason of their resiliency, recover
something like their previous calibres during the
time the abnormal tension is relieved by the recum-
bent position of the patient.

The peculiar subsidence of this pain is accounted
for, in my judgment, by the active resistance in the
vessel being gradually overcome by the continual,
uniform, increased blood-pressure, so that no notice-
able further discomfort occurs until the distension is
sufficient to cause the ordinary pain, with or without
edema, met with in advanced varicosity.

The daily repetition of these conditions results in
the gradual advance of the disease, the typical morn-
ing pain ultimately entirely disappearing, either in
consequence of the veins becoming over-dilated and
insensitive, or, as more commonly happens, from the
extension of the disease, in the directions previously
indicated, to the superficial veins, which, being in-
dependent of muscular or other extraneous support,
dilate rapidly, and so afford a speedy relief to the
tension in the deeper parts of the limb.

o
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Varicosity of the superficial veins occurring with-
out general enlargement of the limb or antecedent
pain is probably due either to the disease commencing
in these vessels themselves, or to their implication
sufficiently early to prevent, by the comparative ease
and rapidity with which they yield to pressure, any
considerable tension in the subjacent parts.

IT. VArIX AT THE SAPHENOUS OPENING ; ITS SYMPTOMS,
Mope or FoRMATION, AND SIGNIFICANCE, PARTICU-
LARLY WITH REFERENCE TO THE DEVELOPMENT OF
VARICOSITY IN THE LIMB BELOW.

The appearance of this condition may be one of
the earliest mdications before middle age of com-
mencing varicosity, or it may only become manifest
late in hife, after the whole limb has become wvari-
cose.,

The affection shows itself in the situation of the
saphenous opening to the inner side of the femoral
artery, either as a somewhat flattened but distinet
swelling, or as a prominent globular tumour, the
surface of which is often of a bluish tint. In either
case, the swelling, which is softish, ﬂuctuating, and
‘compressible” (not ‘reducible,’ as it is usually de-
seribed to be), presents distinct impulse on coughing,
and 18 most tense and prominent in the erect position,
becoming softer, less marked, or even entirely dis-

D 2
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swelling, and retaining almost the same shape, how-
ever large it may become, is situated for the most
part beneath the cribriform and deep fascia, and may
therefore be called ¢ subfascial.’

The second kind, globular and projecting, is
principally superficial to these fascize both in origin
and situation, and may be termed ¢subecutaneous.’
Of the first variety I once dissected a perfect
specimen ; the dilatation affected the long saphena
above its proximal valve, implicating at the same
time the femoral vein to a large extent; the whole
varix was beneath the cribriform and deep fascia,
excepting just around the point of entrance of the
saphena. Of the second kind I have never dissected
an example of so large a size; but the curious
prominence and shape of the tumour, even when
small, and the ease with which: the colour of the blood
in the varix is perceptible through the skin, leave
little doubt as to its differing in some respects from
the subfascial variety. Moreover, it is easy to
produce the two distinct conditions artificially by
a simple experiment on veins #n situ or recently
removed from the cadaver.

I do not, of course, mean to infer that in a large
subfascial varix no part of the tumour ever be-
comes subcutaneous, nor do I mean that no part of
a well-marked sample of the subcutaneous kind ever
extends beneath the fasci. Originally, however,
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situated indifferently in the iliac or common femoral
vein; a second pair, ‘inferior common femoral,
placed just above the termination of the profunda
- vein; and two pairs in the upper end of the long
saphena, one of these being placed, as a rule, at the
orifice of this vein, on a level with, or more commonly
beneath, the eribriform fascia ; the other lying super-
ficial to this faseia, half an inch or more farther down
the trunk of the vessel,—called respectively the proxi-
mal and distal ¢ upper saphenal valves.’

(B) A similar arrangement to the foregoing, but
with absence of the inferior common femoral valve,
which is replaced by two pairs of valves, one at the
orifice of the profunda vein, the other at the point
of junction of the superficial femoral vein with
the common femoral. This, although a presumably
perfect arrangement, is very seldom met with, the
profunda valve being apparently the rarest in the
thigh.

(y) Two pairs of valvesin the external iliac vein :
one, the ilio-femoral, close to Poupart’s ligament ;
the other, the ¢superior external iliac,” situated at
any point between the iliofemoral valve and the
entrance of the internal iliac vein, the saphenal valves
being double, as in a and B, but with entire absence
of the inferior common femoral, profunda, and super-
ficial femoral valves.
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As having some bearing upon the variety of
saphenous varix developed in this class of deviation,
it is worth mentioning that absence of the ilio-femoral
valve is very commonly associated with absence or
inadequacy of the proximal saphenal valve.

(b) Absence of the ilio-femoral and inferior com-
mon femoral valves; one or both saphenal valves being
present, and a strong pair of valves (superior super-
ficial femoral) existing at the termination of the super-
Jiewal femoral vein, the orifice of the profunda being
without valves.—In this case it seems reasonable to
assume that the tendency would be to varicosity of
the branches of the profunda vein, which may, if the
proximal saphenal valve be wanting or inadequate,
be associated with globular varix at the saphenous
opening, possibly accounting for the occurrence of
this kind of saphenal varix with a varicose mass at
the inner side of the thigh above the knee, which
may be unconnected with the long saphena vein
itself, the efferent vessels passing into the deep parts,
and being in reality connected with the lowest
branches of the profunda. Should both upper
saphenal valves be wanting or inadequate, some
general varicosity of the saphena may replace the
local varix at the saphenous opening.

The existence of this arrangement may also
possibly explain certain cases of varicosity in which

the disease appears to affect the lower parts of the
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early oceurrence throughout the limb, either simul-
taneously in the thich and leg, or more probably
first in the leg and subsequently in the thigh and
saphena, the latter becoming involved throughout,
as the disease in this case would be of the ascend-
ing kind.

I need hardly say that the deviations which have
been now described are not intended to include all
the various and complicated abnormalities sometimes
met with in the arrangement, number, or adequacy
of the vein valves, but are merely selected as they
aflord examples of departures from the perfect types
which seem to be capable of influencing to some degree
the development of certain varieties of varicosity.

Although T have no doubt that, under certain
circumstances, the arrangement and adequacy of
these valves have an important relation to the produc-
tion of varicose veins in a fair proportion of cases,
it 1s perfectly certain that a large number of in-
stances of varicosity, so called, are seen in which the
valves have nothing whatever to do with the occur-
rence of the disease.

This remark especially applies to those cases of
general varicosity limited to one limb, in which the
whole of the veing are extensively affected, the limb
itself being greatly enlarged, but in which there is
neither cedema nor inconvenience, unless some acci-

dental cause gives rise to complication.
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iiac veins were much larger than normal, greatly ex-
ceeding in size those on the opposite side. The valves
present on the affected side were the ilio-femoral,
inferior common femoral, and two upper saphenals.
All of these were natural in appearance, but were
very large, being of just such a size as the magni-
tude of the veins required. Moreover, they were so
strong that distension of the veins by the injection of
water almost to the point of bursting failed to make
them inadequate. On the left side the ilio-femoral
valve was absent, the inferior common femoral and
upper saphenals being present and competent.

The case was typical of its kind, being finally
rendered complete by the discovery of the scar of an
old neevus on the left hip, and four congenital vascular
tumours (newv) in the liver.

I cannot imagine any condition, other than con-
genital asymmetry, which could produce such an
increase in the size of the veins, particularly the
common and external iliac, on one side of the body
only, the valves being at the same time so perfect in
relative size, strength, and adequacy.
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I therefore propose to devote the present lecture
to their consideration.,

As I have already pointed out, there is every
reason to believe that all cases of general or local
varix, with the exception of the instances mentioned
in Lecture I. under the head of TProbable Causes,’
are the outcome of congenital and often hereditary
imperfection 1n the venous apparatus.

It is also fairly certain that in many individuals
the imperfection is so slight as to have no harmful
result, unless some unusual strain be thrown upon
the faulty mechanism.

The commonest causes of this extra strain are con-
stipation and suppressed or deficient menstruation.

With regard to the latter of these two causes,
it 1s remarkable that the varicosity develops in a
manner which 1s peculiar to this class of case, inas-
much as the affection shows itself, not by the appear-
ance of an exaggerated, or even well-marked coarse
varix of individual veins, but as a general tendency
to varicosity throughout both thighs, in the small
veins, as 1s shown by innumerable radiating and
stellate vessels; the legs, at the same time, _being
somewhat cedematous and painful, but entirely free,
excepting in the most advanced cases, from any

apparent varicose disease.

In the more persistent of these cases the small
veins are studded with minute eystie dilatations. not
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out trouble of any kind, and without a suspicien of
the development of varicose disease, became very ir-
regular in her menstrual arrangements two years after
her confinement. From being merely irregular, men-
struation became by degrees very deficient, oceurring
only once in two or three months or thereabouts.
On one occasion there was a complete cessation for
four months, although there was no reason to suspect
pregnancy.

For three years prior to my seeing her there had
been pain in both lower limbs and slight swelling of
both legs. For two years the veins in both thighs
had been full and prominent in the form of collec-
tions of small dark-coloured beaded vessels, over
which, from time to time, appeared large bruises,
which she had been told were due to the bursting of
veins under the skin.

Upon examination, both legs were found to be
shghtly edematous, painful, and tender, but showed
no evidence of varicosity. Both thighs were covered
with small dilated veins having many cystic dilata-
tions upon them, similar to those deseribed in the
previous case.

On the inner side of the left thigh was a large
blackish discoloration which appeared very probably
to have been produced in the manner referred to,
viz. by the bursting of one or more of the small
cysts under the skin.  On the opposite thigh, on its

B2
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of case, it may be well to mention that the first
symptoms of discomfort in the slighter cases of
varicose disease not infrequently show themselves at
or about the termination of the climacteric period ;
a point to which I do not remember having seen
allusion made elsewhere.

The first essential, then, in the commencement of
the treatment of all cases of varicose disease of the
lower limbs, is clearly to bring about a healthy con-
dition of the secretions generally, to secure above all
things regularity in the action of the bowels, and to
correct as far as possible any defect, if it exists, in
the menstrual function.

In a few of the cases seen when the disease 1is
in its earliest stage, little further treatment may be
called for, as the discomfort may be so effectually
relieved, and indeed the manifest varicosity sometimes
so far removed, that the patients are indisposed to be
troubled with any appliance, or elaborate treatment,
even if such be advised.

When the pain is excessive, and in all cases in
which cedema is present, much good may, of course,
be derived from complete rest in the recumbent posi-
tion. An equal amount of benefit may be obtained
as a rule, excepting in the more advanced cases, by
the elevation of the affected limb or limbs for short
periods (say from half an hour to an hour in length)
at definite intervals during the day.
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regulated exercise is distinetly beneficial to the
varicose limbs.

If a good effect, however, is to result it 1s necessary
—_and this is the important point—that the exercise
should cnnstaﬁtl}r vary in character, the object being
to bring about successive alterations in tension in the
various groups of veins by the action of the surround-
ing muscles, and to avoid, as far as possible, throwing
a continuous strain upon the same veins.

The reason that long-continued standing 1s so
productive of discomfort in these cases is merely
that persistent strain is thrown continuously upon
the same vessels, in consequence of the limb remain-
ing for a long time in a position which brings into
continual action the same sefs of muscles.

Tn a similar manner, active exercise of a mono-
tonous kind, e.g. excessive bicycleriding, in which
the same measured movements are repeated con-
-stantly without variation, throws precisely the same
pressure again and again upon the same groups of
veins, thus directly tending to increase the varicose
condition in certain definite directions. On the other
hand, a patient suffering from commencing or pro-
nounced varicosity, who is constantly varying his
manner of exercising—for instance, by alternately
riding and walking, rather than habitually confining
himself to one or other of those plans exclusively
—or who is in the habit, let us say, of walking
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When I originally saw him he had been for months
leading a life of absolute inaction, having been lying
up for the greater part of each day, and taking only
¢ carriage exercise.” In spite of all kinds of supports,
elastic and otherwise, any attempt at walking was
followed by pain and increased swelling.

After a few weeks of perseverance, for short
periods at a time, in irregular exercise, his condition
was so much improved that the cedema, although to
a slight extent present, was considerably less than
before, and seldom caused pain unless the same form
of exercise was persisted in for too long a time.

Although such a satisfactory result can hardly be
expected in the majority of instances, it is certainly
obtainable in some. _

At the same time a mechanical support may be
worn with advantage, and in most cases is essential.

2. Massage—DBy this treatment the kind of exer-
cise just alluded to can be obtained in a convenient
manner, to the great advantage of patients who, by
reason of their indolence, do not care to exert them-
selves, or who are precluded from so doing by the
existence of local disease or general ill-health.

The benefit derivable from massage in many cases
of varicosity, whether early or advanced, which are
associated with obstinate or painful cedema, is most
marked.

It is often extremely useful when the pain is too
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MECHANICAL TREATMENT 5?

patients, however, especially those who are at all neu-
rotic, the crampy pain felt in the incipient stage of vari-
cosity may be considerably modified by this treatment.

4. Baths—In this connection the following case
i of interest :—

A middle-aged man of a distinetly gouty habit
suffered from slight varicosity in the right leg, which
gave very little inconvenience, excepting that it made
the wearing of a bandage necessary. Whilst in other-
wise perfect health he went to his usual morning
cold bath. Immediately upon putting his leg into
the water he felt a sharp pain in the calf, and found
a tender spot, which proved to be a thrombus.

The block disappeared in the ordinary way, and
for a time the bath was used tepid instead of cold.

Ultimately it was determined fo resume the use
of the cold bath, but at the first attempt a similar
block occurred in another vein.

Although I have heard of only one other instance
of exactly the same kind, it is quite clear that the
formation of these thrombi was due to something
more than mere coincidence. The cases speak for
themselves, and are worthy of being borne in mind.

Wenow come to the consideration of the methods
for affording relief to discomfort by means of mecha-
nical support for the varicose limbs.

The mechanical appliances ordinarily used for
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- this purpose may be roughly divided into two kinds :
(I.) those which effect relief by localised pressure ;
(IL.) those which produce the same result by general
compression of the affected part.

The use of appliances which exert local pres-
sure only is confined to the following conditions : (a)
Varix affecting either single veins or isolated collec-
tions of veins. (B) Cystic dilatations, whether indi-
vidual and isolated, or whether occurring in general
varix and producing the sole discomfort, as they
sometimes do in such cases, by becoming over-dis-
tended. (y) A highly sensitive state of the limb,
which may render the use of general pressure 1m-
practicable on account of the pain it produces. ()
In the event of the wearing of complete stockings
or bandages being negatived by the occurrence of
eczema, pruritus, or other complications directly
connected with the use of those contrivances.

In connection with the cases which are suitable
for treatment by local pressure, it is of great im-
portance to understand that a cure may be effected
in some, and great benefit produced in others, by
operating in one of the several ways which will be

described in the succeeding lecture.

METHODS OF APPLYING LOCAL PRESSURE IN VARIX.

1. Strapping.—In many cases of discomfort due
to distension of individual veins or circumseribed
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masses of varicosity, the most successful plan of
obtaining relief is by the old-fashioned method of
placing strapping across the affected vessels in the
tfollowing manner : The strapping, which should be
stout, and strongly adhesive, is cut in strips about
half an inch wide, and of a length equal to three-
quarters the circumference of the limb at the point
of application. '

When the patient rises in the morning the requi-
site number of these strips are placed tightly across
the axis of the vein, the centre of the strapping
lying over the vessel; or in the case of a varicose
mass the strapping is placed directly transverse to
the longest diameter of the varix. TUpon retiring to
bed the strips are removed. In long veins, such as
the saphena, and in elongated areas of varix, several
strips are thus applied, at intervals, as a rule, of
about one and a half or two inches.

In single cysts or small collections of varicose
veins, a single piece of the strapping may be all
that is necessary; in the former case, a small pad
of felt or washleather may be with advantage placed
between the cyst and the strapping, so forming a
kind of truss.

The objections to this method are the. follow.
ing: (a) Although easily managed by any patient
of ordinary intelligence, it is thought by many to be
troublesome.  (4) The marks left on the skin give an
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TREATMENT BY LOCAL PRESSURE G

in which the truss is perfectly satisfactory are those
in which the varix is for the most part, if not
entirely, ©subfascial'—the kind, in fact, which is
least commonly associated with any symptoms of
discomfort.

When the bulk of the varix is subcutaneous, the
pressure of the truss often greatly increases the pain,
by, I presume, compressing the dilated vessel against
the margin of the rather rigid fascia lata.

In deciding as to the advisability of applying
local pressure in these cases, it will be found as a
matter of experience that if the discomfort felt by
the patient is in any degree increased by outward
rotation of the thigh, a truss will not only be useless
but harmful.

In cases, however, in which pressure over the
saphenous opening gives a feeling of comfort the
best instrument to use is the ordinary French spring
truss, with a very convex pad of ivory, boxwood, or
vulcanite, which should be of about the same size as
the prominent portion of the varix when the patient
is in the standing position. Such a truss, if properly
made, will keep in its place without any under-
strap, &e.

In stout subjects, a truss having a hinged pad is
sometimes more easily adaptable to the parts: but a
l.hi,r:flvstrap 18 necessary to keep the pad in its proper
position.
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provided with a pad which is adjusted over the
cyst.

In addition to the fact which has been already
mentioned, that nearly all the cases in which local
pressure is useful are suitable for treatment by
operation, 1t must be observed that relief is also ob-
tainable, in most instances, by the ordinary complete
bandage and stockings, unless the use of these is
confra-indicated for some reason; the result being
that local pressure will as a rule be required only
when general pressure is intolerable.

METHODS OF APPLYING GIENERAL SUPPORT TO
THE VARICOSE LIMB.

The appliances used for this purpose may be
roughly said to consist either of the following or of
some modification or combination of them : bandages,
stockings, leg-pieces, knee-caps, and thigh-pieces,
which may in each instance be made of elastic or
inelastic material as the requirements of the case
indicate.

L. Bandages—If properly used these are far
superior fo the elastic stockings ordinarily supplied
by the instrument-maker, especlally on this account,
viz. that the pressure can be regulated from time to
time in accordance with the demands of the affected
« imb. In many cases it will be found that not only

F
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does the degree of pressure which is necessary for
the support of a varicose limb vary from day to day,
but that it varies at different times of the same day,
so that the amount of pressure must be modified
occasionally. This modification is more effectually
attained by the reapplication of a bandage than by
any other of the more expensive arrangements, in the
form of laced stockings &e., which are made for the
purpose. ' |

An objection is sometimes raised by patients to
the use of bandages on account of the supposed
trouble in properly applying them; but in reality
their adjustment is perfectly -easy to the ordinary
run of individuals. Moreover, if there is a little
extra trouble sometimes in the management of the
bandage, it is more than compensated by the relative
additional comfort obtained.

In the slighter class of case, especially if the
gkin be at all irritable, by far the best bandage 1s the
- ¢ cotton-net,” which, although containing no elastic
medium, like india-rubber, is, from the manner of its
manufacture, just sufficiently resilient to give a little
¢ play’ to the parts enveloped. It is also porous, and
therefore cool. It further allows of exhalation through
its interstices, which often prevents such complications
arising as eczema, pruritus, &c. Finally, it is un-
affected by wet or change of temperature, and is in

every way cleanly.
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In more advanced cases, when the pressure required
is greater, nothing is equal in efficacy to the pure
india-rubber (‘Martin’s’)bandage, which is economical,
cleanly, and, by reason of its elasticity, most manage-
able, as it adapts itself so accurately to the contour of
the limb.

It 1s impervious to moisture, which, although a
great advantage to patients who follow occupations
entailing much exposure to wet, is often objectionable,
masmuch as no exhalation of any kind can take place
through the india-rubber, which necessarily entails
the confinement of all perspirations &c., and is not
uncommonly productive of eczema and other com-
plications in patients whose skins are irritable.

The ordinary woven elastic bandage is quite
effectual when new, but does not adapt itself to the
limb so accurately as the pure rubber.

It also soon wears out, rapidly perishes when
exposed to wet, or if often washed; so that it is
expensive, and generally not too cleanly.

In the application of all bandages in varicose
limbs two points should receive particular attention :

(1) The bandage must not be too tightly applied
at first. It is a very common mistake to bind the
limb too tightly altogether. The amount of pressure
as a rule required is very slight, so long as it is
uniform.

(2) The handage must be so adjusted that the

r 2
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pressure is greatest on the foot, which should of
course always be included, and gradually decrease
towards the knee. The habit which some people
have of making the last turn just below the knee the
tightest—in order, as they suppose, to keep the ban-
dage in position—is one of the commonest causes of
the subsequent occurrence of pain, as it obstructs
the circulation above and causes some swelling of the
limb below under the loosest part of the bandage,
which soon therefore becomes tight and causes dis-
tress. The result of this mismanagement often is
that the bandage is discarded as being intolerable,
when, if it had been properly arranged, much com-
fort might have been derived from its use.

The pure rubber bandage should never, excepting
in those whose tissues are very insensitive to irrita-
tion, be worn next to the skin, but should be placed
outside a closely fitting stocking (preferably silk).
This is a good practical point to bear in mind.
Many patients who are unable to wear this appliance
actually in contact with the-skin derive the greatest
benefit from it when worn over the stocking.

For patients of the poorer class the Martin’s
bandage may be with advantage entirely relied upon,
unless the irritability of the skin makes its use im-
possible. .

With well-to-do people whose work or amusements
entail exposure to wet it is equally suitable, and 1s
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quite perfect for use during the day. In the evening,
after the day’s work or pleasure is over, a light, easy-
fitting elastic stocking may be substituted with great
comfort. ‘

2. Stockings—anklets—leg and thigh supports—
knee-caps, elastic or otherwise—For the purpose of pro-
viding general- support to the varicose limbs these
are the appliances most commonly used. Theo-
retically, in all cases of varix in the leg in which a
general support is necessary, the foot should be in-
cluded in the appliance, at all events if that be of
the elastic kind. _

Practically, however, it will be found that a con-
siderable number of patients derive more comfort
from a support surrounding the leg only. Under
those circumstances the material of which the sup-
port is made should not be elastic.

The number of persons who say that they are
unable to bear the pressure of elastic stockings is
quite curious. The reason of this intolerance is, in
the vast majority of cases, either that the stockings
are made alfogether too tight, or that they are im-
properly fitted; a point which will be referred to
presently.

In slight cases, especially if the skin is irritable,
the most gﬂ‘ectual way to commence the wearing of
this kind of support is by using merely an ordinary
tight silk stocking. Frequently this will be sufficient
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in itself to produce the required pressure. If a more
uniform and rather firmer support is necessary, a
very thin silk elastic stocking, fitting rather loosely,
may be worn. Subsequently, when the parts have
become accustomed to elastic pressure, this thin
elastic stocking may be replaced by one which is
stouter and tighter. By such a plan a tolerance can
often be brought about even in subjects with most
irritable skins.

Generally, however, the whole question of toler-
ance on the part of the patient, and eflicacy on the
part of the stocking, depends upon the way in which
the latter is made.

The main points to be borne in mind in this
respect are those already mentioned in the descrip-
tion of the proper method of applying the elastic
bandage.

(1) The pressure should be greatest at the foot,
and gradually diminish towards the knee.

(2) On no account should the upper edge of the
stocking fit more closely than the part below. This
last is a common fault in the ordinary stocking
supplied from the shops, the idea being that the
ticht upper edge should keep the appliance in its
place ; the result being that the patient is placed in
the position of wearing an elastic stocking with a
garter at its upper end—a condition naturally to be
avoided. A properly made stocking will keep its
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position without the constriction at the upper border,
and is seldom, if ever, intolerable.

These remarks apply equally to all kinds of
elastic supports, whether continuous or laced, and, so
far as the arrangement of the pressure is concerned,
also to every kind of inelastic appliance.

Of the supports which are composed entirely of
~ elastic material, the most useful for ordinary purposes
are the ¢ Woven ’ and the ¢ Spiral” forms.

The former are made of a continuous piece of
woven elastic (cotton or silk), whilst the latter are
made of long strips of silk elastic, which pass round
the limb in spiral fashion (hence the name), the
edges of the strips being stitched together, thus
forming a somewhat bandage-like arrangement of a
size and shape which accurately meet the require-
ments of the part.

For rough wear, and in cases where great pres-
sure is requisite, the woven form -is on the whole
the best; but in other cases, where less pressure is
necessary, or if the skin is over-sensitive, the spiral
form is certainly better, since it generally can be
made to fit more accurately, is cooler to wear, and
less irritating ; mainly, I faney, because the line of
stitching which connects the edges of the strip of
material of which the support is made allows of a
little ventilation and obviates the trouble which at
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times arises from the confinement of perspiration in
appliances which are less pervious.

Fither of the above forms may be made as a
continuous arrangement, to pull on and ofl like an
ordinary stocking, for example, or may be con-
structed to lace from end to end, which is a supe-
rior plan, inasmuch as it affords an opportunity for
altering the pressure as occasion may arise; at the
same time it is more costly, and of course requires
rather more time and trouble in adjusting.

As a compromise between the continuous and
laced, a most useful contrivance is the ¢Interrupted’
stocking, which is merely the ordinary woven stock-
ing, which, instead of being continuous from end
to end, is interrupted by two vertical slits, on the
inner or outer side of theleg, about two and a half or
three inches in length, placed vertically one above the
other, with an interval between them of three inches
or thereabouts.

The edges of each of these openings are fitted for
laces, which, as they are quite short, can be rapidly
drawn tight or loosened without any trouble at all, since
they need not be actually removed from the lace-holes.

When the stocking is first put on in the morning,
the lower opening is laced quite tightly, the edges of
the upper being left comparatively loose; later in
the day, should discomfort arise from the pressure

being too uniform in degree or direction, the lower
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Jace is loosened, the upper one being drawn tight.
Thus the incidence of pressure is sufficiently modified
to afford complete comfort in many instances.

Patients who are unable to tolerate the ordinary
kinds of complete elastic supports can often wear
this Interrupted stocking with ease.

Another convenient variety of elastic support 1s
that which is only partly elastic.

Taking a stocking for example: the front is
made of washleather, buckskin, felt, or, better, some
stout porous inelastic material, the back being formed
of elastic.

Such appliances .nust be made to lace from end
to end, and are pacoicularly comfortable, especially
if the varicose condition is ecircumscribed, in which
case the elastic portion must be so arranged that it
will lie over the varix when the support is in use.

The elasticity in these pacticular contrivances is
sometimes provided by an arrangement of small
spiral springs, but there is no perceptible advantage
in this modification, whilst it is more expensive than
the silk elastic material commonly used.

A certain number of subjects are met with who
cannot bear anything like elastic pressure, no matter
how it may be applied.

In such patients the support may be composed of
washleather, buckskin, or kid, fitted accurately to
the affected part, and lacing from end to end.
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For the leg this is a most comfortable plan, as,
the materials being so thin, the foot can be in-
cluded.

A legging of soft felt moulded carefully to the
contour of the limb, fastening with straps and buckles,
1s sometimes worn with more comfort than almost
anything else, but as the felt is necessarily rather
thick, a foot-piece cannot be conveniently adapted
for wear nside the boot; at the same time it is not
so essential that the foot should be included in the
inelastic form of appliance, which acts merely as a
passive support, as it is in the elastic form, which
exercises active pressure on the parts.

So far as the appliances ordinarily used, whether
elastic or inelastie, for affording support to the thigh
in cases of varix are concerned, they will, as a rule,
be found very difficult to retain in position, and so
troublesome that the majority of patients prefer to
discard them altogether as nuisances which give no
relief, at all proportionate to the trouble which is
inseparably connected with their use.

The only thigh support which I have found really
convenient is made in the form of very tightly fitting
drawers of stout merino or thin elastic, continuous
above with a light abdominal belt. It is, in fact,
identical with the garment known at the better class
of outfitters’ as ¢ belt-drawers,” and if properly made
it is a perfect as well as most comfortable arrange-
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LECTURE IV.

THe present lecture will be devoted to the con-
sideration of the radical treatment of varicose veins
by open operation, connected with which there are
some points of practical interest of which I can find
no mention elsewhere. This method of treatment,
which, it is needless to say, is neither original nor
novel, seeing that it was first practised centuries
ago, has received but little encouragement, from sur-
geons generally, until the past few years, on account
of the risks which were formerly inseparable from it.

The apprehension universally felt on this account,
even quite recently, is sufficiently attested by the fact
that T was consulted only a few weeks since by a
strong and healthy gentleman, upon whom I have
since operated with the usual success, Who Was, as
late as 1882, most strongly advised, by two of the
first opinions in London, on no account to allow some
varicose veins from which he was suffering to be
excised, because the chance of “ blood-poisoning
after the operation would be so great.

Fortunately, the recent advances in surgerys, thanks
to the better appreciation of the antiseptic system on
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the one hand, and improved methods of operating on
the other, have so revolutionised practice that any
surgeon possessed of ordinary dexterity is now in a
position to advocate, in appropriate cases, this radi-
cal treatment, as being more certain and far-reaching
in its results than any other method, whilst it pre-
sents at the same time, under ordinary circumstances,
no appreciable risk beyond that which is connected
with the administration of the necessary anssthetic
and the making of a clean-cut wound through
the skin.

In varicosity of the lower limbs the treatment by
operation must of necessity be applicable to a com-
paratively small number only of the cases of this affec-
tion which come under the care of the ordinary practi-
tioner, since, as I have often pointed out, the varicose
veins are, in the majority of instances, so easily
managed, with or without the aid of some of the
various appliances to which T have before now called
your attention, that the radical method, although
quite justifiable, is generally not desired by the
patients. Nevertheless, there occur both in hospital
and private practice a fair number of cases in which
so much benefit can be afforded by this radical treat-
ment that the surgeon may with confidence recom-
mend the operation, which, as I have already said,
may, I fully believe, be practised without any risk

worth serious mention if a due regard be paid to
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surgical cleanliness and some small technical details.
Further, even if it be conceded for a moment that
there is associated with the treatment some shight
risk, the advantages gained in discreetly selected
cases altogether outweigh any possible danger con-
nected with the operation.

As a general rule, the question of the radical
treatment does not present itself in cases of varicosity
limited to the leg, in consequence of the extreme ease
with which the affected veins are managed when they
do not extend above the knee; so that the symptoms
which from time to time arise are not, if proper care
be taken, of asufficiently serious kind to lead a patient
to submit to the discomfort of an operation. It is also
necessary to bear in mind that in the leg, excepting
“1 certain cases to be specified hereafter, the operation
very rarely entirely removes the necessity for wear-
ing some kind of support, although in many cases the |
use-of appliances may be made more tolerable.

In varix involving both the leg and thigh the
matter is altogether different. As T have already
shown, the wearing above the knee of an apparatus
of almost any kind, if it be effectual, is in most in-
stances so inconvenient and troublesome that patients
will not infrequently submit with alacrity to any
treatment which offers a reasonable prospect of relief
from the intolerable nuisance at times connected with
{he use of such appliances. Itis satisfactory to know,
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therefore, that by a simple operation, practically
devoid of danger in any hedlthy subject, it is easy to
remove in many of these cases all necessity for wear-
ing any apparatus above the knee—an inestimable
boon, especially with those to whom expense is an
object and time of importance.

Apart, however, from the question of the relief
from the necessity for the use of appliances in these
cases, it is found, as a matter of experience, that
many of the discomforts arising in varix of the leg
are either entirely due to or much increased by the
co-existence of varicose veins above the knee; and,
further, that these discomforts are susceptible of great
modification in many instances, and in a few can be
completely removed, by the proper treatment of the
affected veins of the thigh, especially when the dis-
ease involves more particularly the long saphena
vein, or is associated with a circumsecribed varix at
the saphenous opening.

OPERATIONS APPLICABLE.

Setting aside the various subcutaneous methods,
which I do not propose to consider, as they may now
be said to have entirely given place to the open
method in the hands of most surgeons, the operations
for the radical treatment of varicose veins may be
divided into three kinds :—
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1. Those which aim at mere obliteration of some
of the affected veins at one or more points.

9. Those which produce a more extensive altera-
tion, in cases of general varix of the limb, by the
removal of large or small portions of the dilated
vessels.

3 Those which in cases of local varicosity effect
a ¢ cure’ by the removal of the whole disease.

Technically, these operations, the first step in al
of which is the formal exposure of the vein or veins
by dissection, may be arranged in the four following
classes :—

A. The application, at one or more points, of
single ligatures around a vein, thus obtaining as many
centres of obliteration as may seem desirable in any
given case, and so diverting to some extent the cur-
rent of the circulation, producing at the same time
an alteration in the incidence of pressure in different
parts of the limb.

This proceeding, which approaches the ordmary
cubcutaneous method more nearly than any other of
the open operations, but is more certain in its result,
s suitable in a large class of cases of extensive general
varicosity associated with one or mOI€ of the follow-
ing conditions : (1) intolerance of the use of appli-
ances; (2) distress from excessive distension of the
dilated vessels; (3) threatened bursting of thinned
veins from over-distension; and (4) the co-existence
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with the wvaricose condition, of intractable ulcers,
eczema, and the like.

B. The division of a vein or veins between two
ligatures.

This operation is applicable to the same class of
cases as the foregoing, but is much superior to it, as
not only is absolute certainty of obliteration ensured
at the points of ligature, but, in consequence of the
section of the veins, a certain ‘amount of retraction
of the divided vessels also occurs; a very important
fact, since it gives entire relief to all pain and incon-
venience which may be caused by the dragging, upon
the parts above, of the heavy mass of full veins
below. Hence the relief which follows this operation
s certainly, as a rule, much greater than that ob-
tained from the mere ligature of the vessels without
division. This point, to which I can find no refer-
ence in the ordinary works on surgery, 1s particularly
well seen in cases of circumscribed varix at the
saphenous opening, in which, as T shall show later
on, the affection often disappears after the division
or removal of a portion of the long saphena vein in
the thigh.

C. The removal from various parts of the varicose
limb of short pieces of the affected veins, not ex-
ceeding one inch in length, each portion about to be

excised having been previously included betweer two
ligatures.
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This method effects a similar result to operation
B, but is probably more radical. It is particularly
adapted to cases in which the varicosity, although
excessive, is uniformly disposed so that no local ex-
aggerations of varix offer themselves for extensive
removal.

As many as six, eight, or even more of these
short lengths of veins may be taken from one limb.

D. The formal removal by dissection of large
portions of exaggerated varicosities in general varix.

All the ends obtainable by the two previous
operations are better and more completely effected by
this proceeding, which is, of course, also especially
adapted for the complete cure of local varix of any
kind, single or multiple cysts, solid tumours the
results of ancient thrombi, phleboliths, &e.

E. The ligature of veins around large areas of
exagoerated varix in general cases, or in local vari-
cosities, with a view to so interrupting the blood
supply as to cause a shrinking of the varicose mass.

I have ceased to practise this form of operation
(1) on account of its uncertainty, and (2) because,
while it is more uncertain, it is not less dangerous
than the formal removal of the varix by dissection.
The uncertainty depends upon the impossibility of
making out which veins are really connected with
the varicose mass. Upon this subject I can speak
with some feeling, as I lost the confidence of a most
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valuable patient by assuring him that I could cure a
varix, of very moderate size, on the inner side of the
knee, by this operation; but although I ligatured no
less than five large veins, apparently leading fo 1t,
the varicosity itself was not affected in any way
whatever. Again, I have mentioned a case in my
first lecture in which a large varix lying directly
upon the long saphena was in reality altogether
independent of that vein, which would certainly
have been ligatured by any surgeon practising this
operation, entirely without any good effect. I have

seen other cases of the same kind.

DETAILS OF THE OPERATIONS.

On this head it is not needful to say much.
The strictest precautions as to surgical cleanliness
must, of course, be observed in all cases, and on no
account should the packing of the part in a wet
carbolic dressing for at least four hours before the
operation be omitted, the limb having been pre-
viously cleansed with ether and soap. In the mere
application of a ligature, as in operation A4, the vein
is simply exposed through a small incision, and
isolated by gently insinuating an aneurism needle or
- eyed probe beneath it, by which a ligature is carried
round the vessel. This ligature is ultimately tied
tightly, and its ends, of course, cut short. In opera-

¢ 2
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tion B the vein is exposed for an inch and a half,
more or less, and two ligatures applied as before,
with an interval of an inch or thereabouts between
them. The intervening portion of the vessel is then
divided with scalpel or scissors, care being taken
that the vein is not caught up by forceps—a point
which, at first sight, may appear trivial, but which 1s,
in reality, of some consequence, since a bruise of the
vein may result in extensive thrombus, a complica-
tion to be avoided, as it may prove serious, especially
if by any chance the attempts to keep the wound
aseptic should fail. No sutures are necessary in
either of these operations, the careful application of
the antiseptic dressing being all that is necessary.
In the removal by dissection (operation (') of large
areas of exaggerated varix in general cases, or
isolated varicose masses &e., a single or crucial
incision is made over the mass; the cellular tissue
having been laid open, and the veins in some part
exposed, the whole varix may be quickly laid bare
by running a director over and around the dilated
vessels ; an oceasional touch with the scalpel is neces-
sary, but the use of the knife is best avoided as much
as possible, as there is less danger of wounding any
of the veins—a mishap which, although not in any
way serious, gives rise to some bleeding and prolongs
the operation. As many as possible of the veins
running into the varix are now divided one by one
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between double licatures; the mass is then drawn
out and removed, after any radicles which may have
escaped division in the earlier part of the operation
have been ligatured and divided. The complete
exposure of the varix, at the commencement of this
proceeding, is much facilitated by throwing the
veins into full relief by tying a band around the
limb above, sufficiently tightly to arrest the venous
circulation to some extent. The margins of the
wound, which are sometimes extremely thin, should
be treated with as much delicacy as possible, being
held, if necessary, by the fingers rather than forceps,
to avoid bruising. The edges come together accu-
rately, and are most conveniently sutured with
chromic catgut, after all oozing from the surfaces
has entirely ceased. The antiseptic dressing is finally
applied, great care being taken to make equable and
rather firm pressure, in order to secure early adhesion
between the under-surface of the skin-flaps and the
deeper parts—a point of much consequence, as the
integrity of the skin-flaps, when very thin, without
doubt solely depends upon this early union between
the parts mentioned. As a rule, the wound requires
very little attention after the first dressing, which
need not generally be changed for a week, by which
time the healing will have probably been completed.
I have seen in my cases neither fever, suppuration,
nor untoward symptom. There is, however, one
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objection which a captious critic might make in
connection with this operation—viz. that the final
healing of the wound is sometimes rather tardy.
Personally, I attach but little importance to this
objection, since, so far as I have seen, even in the
slowest cases the parts are sufficiently sound at the
end of ten days, or at the most a fortnight, to allow
the patient to get about. One word as to the best
kind of ligature is necessary. Chromic catgut is, on
the whole, the most suitable material for all of these
operations excepting the first, in which, as 1t is
important that the ligature should not dissolve too
soon, tendon is probably better.

In order to properly estimate the value of the
radical method of treating varicose veins, and to as-
certain the class of case which is likely to derive the
greatest benefit from one of the several operations
mentioned, it is convenient to consider the treatment
as (1) curative and (2) p&.]lia,tive.

1. Curative—The cases in which a “cure’ in the
true sense of the word (i.e. entire obliteration or
removal of the disease) can be effected must neces-
sarily be somewhat limited in number, since they
comprise the following conditions only: (a) local
and circumseribed varix, (B) single or multiple cystic
dilations, (y) solid tumours the result of ancient
thrombi, or (8) ordinary phleboliths.
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A good instance of the first of these conditions
was seen In a patient of mine, a railway-guard, who
was In the Belgrave Ward, and from whom I removed
a large mass of varicose veins situated at the inner
side of the knee; the whole varix was confined to a
tributary of the long saphena, which was itself quite
uninvolved. The cure was complete, and the man
now, some months after the operation, follows his
ordinary occupation, no sign of recurrence having
shown itself. T have already referred to another
case of the same kind in which I removed fifteen
mches of varicose veins from the calf of a man who
has just recently returned to show himself without
a trace of varicosity, seven months after the opera-
tion.

Of the second variety (cystic dilatation), T re-
moved a good example from a girl who was in the
Princess Ward; the cyst was a complete dilatation
of the saphena just above the knee. The vein was
exposed above and below, ligatured, and the tumour
dissected out; it was about the size of a cherry. A
second smaller dilatation existed lower down in the
vein, but it disappeared spontaneously after the re-
moval of the one above. This kind of cyst 18 most
frequent in connection with the saphena vein, and
18 invariably developed mear a valve. The pain to
which these dilatations give rise when they become
distended is sometimes very great; I have had to
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remove several in private practice for this reason.
In our museum there are some excellent specimens,
especially one which was removed by Mr. Pick ; it is
as large as a walnut.

Of the solid tumours resulting from thrombi in
these cysts, I dissected out a beautiful example from
the leg of a gentleman forty years of age; it was
said to have appeared suddenly, had existed for two
months, was very painful, and as large as a filbert.
It proved to be a venous dilatation, full of hard or-
ganising clot, evidently the result of sudden coagula-
tion at a former date.

9. Palliative.—Cases in which the radical treat-
ment may be applied for palliative purposes are
fairly numerous, and although in none of these can
anything more than partial relief be, with absolute
justice, claimed as the result of the method, because
the actunal disease is not entirely removed or com-
pletely obliterated, still the effect on the symptoms
in many instances is so marked that, for all ordi-
nary purposes, a cure may be said to be effected ;
indeed, the benefit derived by some patients is so
great that it is difficult to persuade them that an
actual cure, in the true sense, has not been pro-
duced.

Amongst the conditions wherein the relief obtain-
able from operation may be safely anticipated to be
suflicient to justify the recommendation of this treat-
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ment, 1s that of general varicosity associated with
some local excess of varix, or with distinct cystic
dilatations. In many cases of extensive varicosity
the whole of the serious discomfort experienced de-
pends upon one or both of these conditions, which
may be either in themselves painful, or by their
presence interfere with the proper management of
the varicose limb. Again, in similar cases, cysts, by
repeated distension, increase until they are not only
painful, but become so thin that they are liable to
burst, and may so give rise to serious bleeding.

The removal of these local conditions, when
practicable, either completely or in part, is clearly
not only expedient, but in some instances really
necessary. liven in cases of general varicosity, in
which the disease appears to be uniformly distri-
buted, when there is much pain, the relief obtained
by the excision of portions of the affected veins in
different parts of the limb is very remarkable. I
have myself seen an amount of relief which was
almost incredible obtained by the removal of con-
siderable lengths of diseased veins from each leg
and thigh in a case of double general varix.

As to the permanmence of the relief in these
palliated cases, it is difficult to give any very posi-
five opinion, on account of the impossibility, as a
rule, especially in hospital practice, of keeping the
patients sufficiently long under observation to form a
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thoroughly reliable judgment on this matter. That
the relief, however, lasts for long periods is certain.
I occasionally see, for example, patients upon whom
I operated five years ago, in which the discomfort
then relieved has shown no indication of recurrence.
In the cases mentioned under the head of the
¢ curative’ treatment, I believe the cure to be quite
permanent.

Amongst the cases in which the radical treatment
can be with justice considered palliative only are two
conditions, which are of sufficient interest to merit
separate consideration. One of these is the curcum-
seribed variz at the saphenous opening ; and the second
is the ©creeping’ thrombus, to which I alluded in a
former lecture.

1. Variz at the saphenous opening.—The effect of
complete division, or, better, the removal of a con-
siderable portion, of the varicose saphena vein in
cases of this kind is remarkable, inasmuch as the
operation is followed in many cases by a shrivelling
of the varix at the saphenous opening. This rather
curious fact, to which I have seen no allusion else-
where, is well illustrated in the following three
cases. |

1. Tn 1885 I removed from the thigh of a gentle-
man about three inches of the long saphena vein,
with a view to relieving some symptoms connected
with extensive varix of the right llmb The relief
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afforded was all that could be desired, and, in addition,
a result for which I was not in the least prepared, a
large varix at the saphenous opening almost entirely
disappeared—a most gratifying occurrence, as that
condition was associated with much inconvenience,
which the use of a truss had not in any way modified.
When the patient was seen not long since, the varix
in question was hardly perceptible.

2. A man in the Belgrave Ward, sixty-one years
of age, whose case I have mentioned before for a
different reason, had a large varicose mass above the
knee, and a varix as large as a pigeon’s egg at the
saphenous opening, with slight varicosity only of the
long saphena vein itself. I removed the varicose
mass at the knee and divided the saphena. The varix
at the saphenous opening rapidly diminished, and
when the patient was last seen, four months after the
operation, could hardly be distinguished.

3. A young woman from whom I removed a
cystic dilatation from the trunk of the saphena had
also a wellmarked varix at the saphenous opening,
which three months after my operation was only just
perceptible. T have seen other cases.

At first sight these results seem very peculiar, but
in reality they are simple enough, and are easily ex-
plained in the following way : The existence of this
varicose tumour at the saphenous opening depends,
no doubt, originally upon dilatation of the proximal
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end of the saphena and adjacent part of the femoral
veins, produced as I have described in my second
lecture ; subsequently, however, its size is much in-
creased by the constant dragging upon the varix by
the heavy weight of the distended varicose saphena
and its tributaries in the limb below, so that the walls
of the tumour at the saphenous opening are being
continunally drawn down, with the result that the
small amount of contraectility that they may possess
is altogether overcome. The division, or, as is prefer-
able, the removal of a portion, of the long saphena
liberates its proximal end and relieves it from this
continual downward traction, the effect being that
the cystic varix above contracts and to a great extent
disappears, especially if it receives for a short time
after the operation gentle support from an accurately
fitting but very weak truss.

II. Creeping thrombus.—This condition is not alto-
gether common. I have already mentioned a typical
example, in which a patient in the course of several
years has developed, in consequence of successive
blockings, a thrombus which extends from the ankle
to the middle of the thigh, and which must, if more
blocks form (as is almost certain), sooner or later
extend into the femoral vein. Now it seems to me
that, as the coagulation always takes place upon the
proximal end of the creeping thrombus, the rational
treatment here is to separate this clot from the
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C. J. B. WILLIAMS, M.D., LL.D., F.R.S., F.R.C. P., Senior Consulting
Physician to the Hospital for Consumption, Brompton; and CHARLES
THEODORE WILLIAMS, M.A., M.D. Oxon., F.R.C.P., Senior Physician
to the Hospital for Consumption, Brompton. Second Edition, Enlarged and
Re-written by Dr. C. THEODORE WILLIAMS. With 4 Coloured Plates
and 10 Woodcuts. 8vo, price 165,

WRIGHT. HIP DISEASE IN CHILDHOOD, WITH SPECIAL
REFERENCE TO ITS TREATMENT BY EXCISION,
By G. A. WRIGHT, B.A., M.B. Oxon., F.R.C.S. Eng. ; Assistant-Surgeon

to the Manchester Royal Infirmary, &c. With 48 Original Woodcuts, 8vo,
price 105, 6d.
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ARNOTT. THE ELEMENTS OF PHYSICS OR NATURAL

PHILOSOPHY. By NEIL ARNOTT, M.D. Edited by A. BAIN,

LL.D. and A. S, TAYLOR, M.D., F.R.S. Woodcuts. Crown Bvo,
125. 6d.

BENNETT AND MURRAY. A HANDBOOK OF CRYP-

TOGAMIC BOTANY. ByA. W. BENNETT, M.A., B.Sc, F.L.S.,
and GEORGE R, MILNE MURRAY, F.L.S. With 378 Illustrations.
8vo, price 16s.

CLODD. THE STORY OF CREATION. A TFlain Account of
Evolution. By EDWARD CLODD, Author of *The Childhood of the
World,” &c.  With 77 Illustrations. Crown Svo, 65

CROOKES. SELECT METHODS IN CHEMICAL ANALYSIS
(chiefly Inorganic). By W. CROOKES, F.R.S., V.P.C.S., Editor of
** The Chemical News.” Second Edition, re-written and greatly enlarged.
TIllustrated with 37 Woodcuts. 8vo, price 24+,

CULLEY. A HANDBOOK OF PRACTICAL TELEGRAPHY.
By R. 5. CULLEY, M.I.C.E., late Engineer-in-Chief of Telegraphs to the
Post Office. Eighth Edition, completely revised, With 135 Woodcuts and
17 Plates, 8vo, 161,

FORBES. A COURSE OF LECTURES ON ELECTRICITY.
Delivered before the Society of Arts. By GEORGE FORBES, M. A., F.R.S.
(L. & E.) With 17 Illustrations. Crown Svo, 5r.

GALLOWAY. THE FUNDAMENTAL PRINCIPLES OF
CHEMISTRY PRACTICALLY TAUGHT BY A NEW
METHOD. By ROBERT GALLOWAY, M.R.LA., F.C.S., Honorary

Member of the Chemical Society of the Lehigh University, U.S. ; Author of
** A Treatise on Fuel, Scientific and Practical,” &c. Crown 8vo, 0s. 64,

e

GIBSON. A TEXT-BOOK OF ELEMENTARY BIOLOGY.
By R. J. HARVEY GIBSON, M.A., F.R.5.E., Lecturer on Bc}tsfn}f in
University College, Liverpool. With 192 Illustrations. Crown Svo, price 6s.
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GANOT. ELEMENTARY TREATISE ON PHYSICS;
Experimental and Applied, for the use of Colleges and Schools. Translated
and edited from GANOT's Elments de Physigue (with the Author’s sanction)
by E. ATKINSON, Ph.D., F.C.S., Professor of Experimental Science, Staff
College, Sandhurst. Twellth Edition, revised and enlarged, with 5 Coloured
Plates and 923 Woodcuts. Large crown 8vo, price 15+

NATURAL PHILOSOPHY FOR GENERAL READERS
AND YOUNG PERSONS; Being a Course of Physics divested

of Mathema'ical Formule, and expressed in the language of daily life.
Translated ‘rom GaNOT's Cours de Physigue (with the Author’s sanction) by
E. ATKINSON, Ph.D., F.C.S. Sixth Edition, carefully revised ; with 34
pages of New Matter, 2 Coloured Plates, and 518 Woodcuts, and an Appendix
of Questions, Crown 8vo, price 7s. 6d.

GOODEVE.—WORKS by T. M. GOODEVE, M.A., Barrister-at-
Law; Professor of Mechanics at the Normal School of Science and the Royal School of

Mines,
PRINCIPLES OF MECHANICS. New Edition, re-written and

enlarged. With 253 Woodcuts and numerous Examples. Crown 8vo, 6s.

THE ELEMENTS OF MECHANISM. New Edition, re-written

and enlarged. With 342 Woodcuts. Crown Svo, 6s.

A MANUAL OF MECHANICS: an Elementary Text-Book for
Students of Applied Mechanics. With 138 Illustrations and Diagrams, and
141 kxamples taken lrom the Science Department LExamination Papers, with
Answers. Icp. 8vo, 25, 64,

— -

HELMHOLTZ.—woRrKS by HERMANN L. i HELMHOLTZ,
M.D., Professor of Physics in the Unrzersity of Berlin,

ON THE SENSATIONS OF TONE AS A PHYSIOLOGICAL
]3;1.‘:-:15 FOR THE' THEORY OF MUSIC. Second English
Ei._iim.::n: with numerous additional Notes, and a new Additional Appendix,
ergmg down information to 1885, and specially adapted to the use of
Musizal Students, By ALEXANDER J. ELLIS, B.A,, F.R.S., F.5.A.,
&c., formerly Scholar of Trinity College, Cambridge. With 68 Figures
engraved on Wood, and 42 Passages in Musical Nutes, Royal Svo, price 28s,

POPULAR LECTURES ON SCIENTIFIC SUBJECTS. With

68 Woodcuts, 2 Vols. crown 8vo, 15s., or scparately, 7s. 64, each.

HERSCHEL. OUTLINES OF ASTRONOMY. by Sir JOHN F.
W. HERSCHEL, Bart., K.H, &c., Member of the Institute of France,

Ti!.rell'th Edition, with 9 Plates, and numerous Diagrams.,  Square crown Svo,
Pprice 135,
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HUDSON AND GOSSE. THE ROTIFERA OR < WHEEL
ANIMALCULES.? By C.T. HUDSON, LL.D., and P. H. GOSSE,
F.R.5. With 30 Coloured and 4 Uncoloured Plates. In 6 Parts. 4to, price
105. 64. each; Supplement, 125. 64. Complete in Two Volumes, with
Supplement, 4to, £4 45,

*+" The Plates in the Supplement contain figures of almost all the Foreign

Species, as well as of the British Species, that have been discovered since the
original publication of Vols. I. and II.

IRVING. PHYSICAL AND CHEMICAL STUDIES IN ROCK-

METAMORPHISM, based on the Thesis written for the D.Se. Degree in
the University of London, 1888. By the Rev. A. IRVING, D.Sc. Lond.
Senior Science Master at Wellington College. 8vo, 5s.

JORDAN.—WORKS by WILLIAM LEIGHTON JORDAN, F.R.G.S.

THE OCEAN: A Treatise on Ocean Currents and Tides and their
Causes. 8vo, 21s.

THE NEW PRINCIPLES OF NATURAL PHILOSOPHY.
With 13 Plates. 8vo, 21s.

THE WINDS: An Essay in Illustration of the New Principles of
Natural Philosophy. Crown 8vo, 2s.

THE STANDARD OF VALUE. ' 8vo, 6s:

KOLBE. A SHORT TEXT-BOOK OF INORGANIC CHE-
MISTRY. By Dr. HERMANN KOLBE, Professor of Chemistry in the
University of Leipzig. Translated and Edited by T. S. HUMPIDGE,
Ph.D., B.Sc. (Lond.), Professor of Chemistry and Physics in the University
College of Wales, Aberystwyth. With a Coloured Table of Spectra and
66 Woodcuts. - Second Edition. Crown 8vo, price 75 6a.

LARDEN. ELECTRICITY FOR PUBLIC SCHOOLS AND
COLLEGES. With numerous Questions and Examples with Answers,
and 214 Illustrations and Diagrams. By W, LARDEN, M. A. Crown 8vo, 6.

LINDLEY AND MOORE. THE TREASURY OF BOTANY,
OR POPULAR DICTIONARY OF THE VEGETABLE
KINGDOM : with which is incorporated a Glossary of Botanical Terms.

Edited by J. LINDLEY, M.D., F.R.S,, and T. MOORE, F.L.5, With
20 Steel Plates, and numerous Woodcuts, 2 Parts, fcp. 8vo, price 125.
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LLOYD. A TREATISE ON MAGNETISM, General and Terres-
wial. By H. LLOYD, D.D,, D.C.L. 8vo, Tos. 6d.

LOUDON. AN ENCYCLOPAEDIA OF PLANTS. By I {-'
LOUDON. Comprising the Specific Character, Dcsc:riptiop, Culture, I*.T-is-
tory, Application in the Arts, and every other desirable pamculdr r.espectmg
all the plants indigenous to, cultivated in, or introduced into, Bnltam. Cor-
rected by Mrs. LOUDON. 8vo, with above 12,000 Woodcuts, price 425.

MARTIN. NAVIGATION AND NAUTICAL ASTRONOMY.
Compiled by Staff-Commander W. R. MARTIN, R.N., Instructor in
Surveying, Navigation, and Compass Adjustment ; Lecturer on Meteorology
at the Royal Naval College, Greenwich. Sanctioned for use in the Royal
Navy by the Lords Commissioners of the Admiralty. Royal 8vo, 185

MEYER. MODERN THEORIES OF CHEMISTRY. By Fro-
fessor LOTHAR MEYER. Translated, from the Fifth Edition of the
German, by P. PHILLIPS BESON, D.Sec. (Lond.), B.Sc. (Vict.), F.C.5.,
Professor of Chemistry, Durham College of Science, Newcastle-on-Tyne ; and
W. CARLETON WILLIAMS, B.Sc. (Vict.), F.C.S., Professor of Che-
mistry, Firth College, Sheffield. 8vo, 185

MILLER.—WORKS by WILLIAM ALLEN MILLER, M.D., D.C.L,
LL B, late Professor off Chemistry in King's Colfege, London,

THE ELEMENTS OF CHEMISTRY, Theoretical and Practical.

Part I. CHEMICAL PHYSICS. Sixth Edition, revised by HER-
BERT McLEOD, F.C.5. With 274 Woodcuts. 8vo, price 16s.

Part II. INORGANIC CHEMISTRY. . Sixth Edition, revised
throughout, with Additions by C. E. GROVES, Fellow of the Che-

mical Societies of London, Paris, and Berlin. With 376 Woodcuts.
Svo, price 24s.

Part IIL. ORGANIC CHEMISTRY, or the Chemistry of Carbon
Compounds. Hydrocarbons, Alcohols, Ethers, Aldehides and Paraffinoid
Acids, Tifth Edition, revised and in great part re-written, by H. E.
ARMSTRONG, F.R.S.,and C. E. GROVES, F.C.8. 8vo, price 315 64.

MITCHELL. MANUAL OF PRACTICAL ASSAYING. By

J(}HI‘:I MITCHELL, F.C.S. Sixth Edition. Edited by W. CROOKES,
F.R.5. With 201 Woodeuts. 8vo, price 31s. 6d.
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NOBLE. HOURS WITH A THREE-INCH TELESCOPE.

By CAPTAIN W. NOBLE, F.R.A.S., &. With a Map of the Moon,
Crown 8vo, 4s. 6d.

ODLING. A COURSE OF PRACTICAL CHEMISTRY, Arranged
for the use of Medical Students, with express reference to the Three Months’
Summer Practice. By WILLTAM ODLING, M.A., F.R.S. Fifih Edition,
with 71 Woodcuts. Crown 8vo, price 6s.

OLIVER. ASTRONOMY FOR AMATEURS: A PRACTICAL
MANUAL OF TELESCOPIC RESEARCH IN ALL LATI-
TUDES ADAPTED TO THE POWERS OF MODERATE

INSTRUMENTS. Edited by JOHN A. WESTWOOD OLIVER, with
the assistance of T. W. BACKHOUSE, F.R.A.5.; 5. W. BURNHAM,
M.A., F.R.A.S.; ]. RAND CAPRON, F.R.A.S.; W. F. DENNING,
F.R.A.S.; T. GWYN ELGER, F.R.A.S5.; W. 5. FRANKS,
F.R.A.S.; ]J. E. GORE, M.R.LA., F.R.AS.; SIR HOWARD
GKUBB, F.R.S.,, F.R.A.5.; E. W. MAUNDER, F.R.A.5.; and
others. Illustrated. Crown 8vo, 75 64,

OWEN. THE COMPARATIVE ANATOMY AND PHYSI-
OLOGY OF THE VERTEBRATE ANIMALS. By Sir
RICHARD OWEN, K.C.B. &c. With 1,472 Woodcuts. 3 Vols. 8vo.
£3 135 64,

PAYEN. INDUSTRIAL CHEMISTRY; A Manual for usein Tech-
nical Colleges or Schools, also for Manufacturers and others, based on a
Translation of Stuhmann and Engler’'s German Edition of PAYEN'S [firédeis de
Chimie Industrielle. Edited and supplemented with Chapters on the Chemistry
of the Metals, &c., by B. H. PAUL, Ph.D. With 698 Woodcuts, Medium
8vo, price 425,

REYNOLDS. EXPERIMENTAL CHEMISTRY for Junior Students.
By J. EMERSON REYNOLDS, M.D., F.R.S., Professor of Chemistry, Univ.
of Dublin. Fep. 8vo, with numerous Woodeuts.

PART L. —Jntreductory, price 15, 6d.

PART II.—Aon-Metals, with an Appendix on Systematic Testing for
Acids, price 21, 64,

Part IIL.-—Aetals and Allied Bodies, price 3s. 64,
PArT IV, —Chemistry of Carbon Compounds, price 4s.
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LIGHT  SCIENCGE FOR
LEISURE HOURS; Familiar
Essays on Scientine Subjects,
Natural Phenomena, &c. 3 Vols.
crown 8vo, 55, each,

THE ORBS AROUND US; a
Series of Essays on the Moon and
Planets, Meteors, and Comets.
With Chart and Liagrams, crown
Svo, §s.

OTHER WORLDS THAN

OURS ; The Plurality of Worlds
Studied under the Light of Recent
Scientific Researches.  With 14
Illustrations, crown 8vo, 5.

THE MOON ; her Motions, As-

pects, Scenery, and Physical
Condition. With Plates, Charts,
Woodcuts, and Lunar Photo-

graphs, crown 8vo, 5v.

UNIVERSE OF STARS; Pre-
senting Researches into and New
Views respecting the Constitution
of the Heavens. With 22 Charts
and 22 Diagrams, 8vo. 105 64,

LARGER STAR ATLAS for

the Library. in 12 Circalar Maps,
with Introduction and 2z Index

Pages. Folio, 15f, or Maps
only, 12s5. 64,
NEW STAR ATLAS for the

Library, the School, and the Ob-
servatory, in 12 Circular Maps
(with 2 Index Plates). Crown
8vo, 55

THE STUDENTS ATLAS.

In 12 Circular Maps on a Uni-
form Projection and 1 Secale,

with 2 Index Maps. Intended as |

:1[ ﬂf{:’ff*mn‘mu
o istory, Travel, Geography,
Genlogy, and Puliti;:nl Econrfmi.
:Wuh a leiter-press Introduction
illustrated by several cuts,  5s,

OLD AND NEW ASTRO-
NOMY. In 12 Parts. Price 25. 64,
each ; supplementary section, 1s,
{(in course of Eubliculiun}; com-
plete, 365 cloth. [MVeariy ready.

or the Student |

1

PROCTOR.—WORKS by RICHARD A. PROCTOR.

STUDIES OF VENUS-TRAN-

SITS ; an Investigation of the
Circumstances of the Transits of
Venus in 1874 and 1882, With 7
Diagrams and 10 Plates. 8vo, 3s.

ELEMENTARY PHYSICAL
GEOGRAPHY. With 33 Maps
and Woodcuts, Fep. 8vo, 15, 6d.

LESSONS IN ELEMENTARY

ASTRONOMY : with Hints for
Young Telescopists.  With 47
Woodcuts. Fep. 8vo, 15 64,

FIRST STEPS IN GEOME-

TRY : a Series of Hints for the
Solution of Geometrical Pro-
blems; with Notes on Euclid,
useful Working Propositions, and
many Examples. Fep, 8vo, jr. 64.

EASY LESSONS IN THE
DIFFERENTIAL CALCU-
LUS : indicating rom the Quiset
the Uility of the Processes called

Differentiation and Integration.
Fep. 8vo, 25, 64.

THE STARS IN THEIR SEA-

SONS. An Easy Guide to a
Knowledge of the Star Groups, in
12 Large Maps. Imperial 8vo, 5.

STAR PRIMER. Showing the

Starry Sky Week by Week, in 24
Hourly Maps, Crown 4to, 2s. 6d.

THE SEASONS PICTURED
IN 48 SUN VIEWS OF THE
EARTH, and 24 Zodiacal Maps,

&c. Demy gto, 55
ROUGH WAYS MADE
SMOOTH. Familiar Essays on

Scientific Subjects. Crown 8vo, §s.

HOW TO PLAY WHIST:

WITH THE LAWS AND ETI-
QUETTE OF WHIST. Crown
8vo, 35 64

[Continued.
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PROCTOR.—WORKS by RICHARD A. PROCTOR—continued.

HOME WHIST : an Easy Guide

to Correct Play. 16mo, 15

THE POETRY OF ASTRO-
NOMY. A Series of Familiar
Essays. Crown &vo, 5s.

OUR PLACE AMONG INFIL |

NITIES. A Series of Essays
contrasting our Little Abode in
Space and Time with the Infini-

THE GREAT PYRAMID, OB-
SERVATORY, TOMB, AND
TEMPLE. With Illustrations.
Crown 8vo, 55,

PLEASANT WAYS IN
SCIENCE. Crown 8vo, 55

MYTHS AND MARVELS OF
ASTRONOMY. Crown 8vo, 54

CHANCE AND LUCK ; a Dis-

ties around us. Crown 8vo, 55 Elﬁ&iﬂl‘l L lhiwl.aws 'i{fn Thick,
(2 N oincidences agers tieries,
STRENGTH AND HAFPI- . and the Falllal:ies uflﬁamhiing,
NESS. Crown 8vo, 5s. &c. Crown 8vo, 25 boards,

2s5. 6d. cloth.

NATURE STUDIES. By
GRANT ALLEN, A. WILsON,
T. FosteEr, E. CLoDD; and
R. A. ProcTror. Crown 8vo, 5s.

LEISURE READINGS. ByE.
CLopp, A. WiLson, T. FOSTER,
A. C. RunvarD, and R. A.
Proctor. Crown 3vo, 5s.

STRENGTH : Howto get Strong

and keep Strong, with Chapters
on Rowing and Swimming, Fat,
Age, and the Waist. With g II-
lustrations. Crown 8vo, 29,

THE EXPANSE oF HEAVEN,
Essays on the Wonders of the
Firmament. Crown Evo, §s. |

SCHELLEN. SPECTRUM ANALYSIS IN ITS APPLICATION

TO TERRESTRIAL SUBSTANCES, and the Physical Constitution
of the Heavenly Bodies. Familiarly explained by the late Dr. H. SCHELLEN.
Translated from the Third Enlarged and Revised German Edition by JANE
and CAROLINE LAS-ELL. Edited, with Notes, by Capt. W. DE W.
ABNEY, R.E. Second Edition. With 14 Plates (including Angstrém's and
Cornu's Maps) and 291 Woodcuts. 8ve. Price 315 6d.

WEATHER CHARTS AND STORM WARNINGS.

‘With numerous Illustrations.

SCOTT.
By ROBERT H. SCOTT, M.A,, F.R.S.

Crown 8vo, 65

SMITH. GRAPHICS; OR, THE ART OF CALCULATION
BY DRAWING LINES, applied to Mathematics, Theoretical Me-
chanics and Engineering, including the Kinetics and Dynamics of Machinery,
and the Statics of Machines, Bridges, Roofs, and other Enginecring Structures.
By ROBERT H. SMITH, Professor of Civil and Mechanical Engineering,
Mason Science College, Birmingham.

Part I. Text, with separate Atlas of Plates—Arithmetic, Algebra,
Trigonometry, Vector, and Locor Addition, Machine Kinematics, and Statics
of Flat and Solid Structures, 8vo, 154
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TYNDALL.-—WORKS by JOHN TYNDALL, FR.5, &
FRAGMENTS OF SCIENCE. 2 Vols. Crown 8vo, 16s.
HEAT 'A MODE OF MOTION." Crown $v, 1=
SOUND. With 204 Woodcuats. Crown 8vo, 10s. 6.
RESEARCHES ON DIAMAGNETISM  AND MAGNE-CRYS-
TALLIC ACTION, including the question. of Diamagnetic Polarity,

Crown 8vo, 125 _ :

ESSAVS ON THE FLOATING-MATTER OF THE AIR
in relation to Putrefaction and Infection. With 24 Woodcuts. Crown 8vo,
g75..6d.

LECTURES ON LIGHT, delivered in America in 1872 and 13?3.
Vith 57 Diagrams.  Crown 8vo, 55,

'LESSDNS IN ELECTRICITY Af “PHE ROYAL INST ITU-
TION, 1875-76. With 58 Woodcuts.' Crown Evu, 25, 6d.
NOTES OF A COURSE OF SEVEN LECTURES ON
ELECTRICAL PHENOMENA AND THEORIES, delivered at
the Royal Institution. . Crown 8vo, 1s. 5:‘:1’4-‘-'(1 15, 6, cloth.

NOTES: OF A COURSL OF NINE LECTURES .ON LIGHT

delivered at the Royal Institution. Crown 8vo, 15 sewed, Is. 64, cloth,

FARADAY AS A DISCOVERER. Fop: 8vo, 35 64.

WATTS' DICTIONARY  OF CHEMISTRY. Revised and entirely
Re-written by H. FORSTER MORLEY, M.A.'T).5c., Fellow of, and lately
Assistant-Professor of Chemistry in, University College, London ; and M. M,
PATTISON MUIR, M.A.; F.R.S.E., Fellow, and Prelector in Chemistry,
of Gonville and Caius College, Cambridge. Assisted by Eminent Contributors.
To be Fublished in 4 Vols. 8vo. Vols. I. & II. 42s. each. [Noww ready.

WEBB. CELESTIAL OBJECTS FOR COMMON TELESCOPES.

By the Rev. T. W. WEBB, M.A. Fourth Edition, adapted to the Present
State of Sidereal Science ; Map, Plate, Woodcuts. Crown 8vo, price gs,

WILKS AND MOXON. LECTURES ON PATI-IDLOGIC AL
ANATOMY. By SAMUEL WILKS, M.D., ¥.R.S., Consulting Physician
to, and formerly Lecturer on Medicine and Pmlmlug}r at, Guy's Hospital, and
the lzte WALTER MOXON, M.D., F.R.C.P., Physician to, and some time

I.tecturm on Pathology at, Guy's IIUhpil:ﬂ Third Edition, llu;ir{mth}r Re-
vised. By SAMUEL WILKS, M.D., LL.D., F.R.S. 8vo, price 18,

WILLIAMS. MANUAL OF TELEGRAPHY. By W. WILLIAMS,

superintendent Indian Government Telegraphs, With 93 Woodcuts. Svo,
105, Od,
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TEXT-BOOKS

PHOTOGRAPHY. By Captain W.
De WiveLesLie Asney, C.B., F.R.S, With
105 Woodcuts. Frice 35 64

THE STRENGTH OF MATERIALS
AND STRUCTURES: the Strength of
Maierials as depending on their quality and
as asceriained by Testing Apparatus; the
Strength of Structures, as depending on
their form and arrangement, and on the
materials of which they are composed. Hy
sSir J. Awperson, C.E., &e. With 66
Woadcuts, Price 35 6d.

INTRDUCOTION TO THE STUDY
OF ORGANIC CHEMISTRY: the
CHEMISTRY of CARBON and its COM-
POUNDS. By Henwy E. ArMsTRONG,
Ph-ﬁl.;;,. F.R.5 With 8 Wooedcuts, Price
3. 6d.

ELEMENTS OF ASTRONDMY.
By 5ir R. 5. BavL , LL.D., F.K.S., Andrews
Professor of Astronomy in the Univ. of
Iiullin, Roy.l Astronomer of Ireland, With
136 Woodouts. Price 6y,

RAILWAY APPLIANCES. A De-
scription of Details of Hailway Construction
subsequent to the completion of Earthwerks
and stroctures, including a short Notice of
Eailway Rolling stock. By Jons WuLre
Baruy, M.I.C.E. With 207 Woodcuts,
FPrice 35. 6d.

SYSTEMATIC MINERALOGY. By
Hiraky Baverman, F.G.5., Associate of
the Royal School of Mines. With 373
Woodcuts, Price 4.

DESCRIPTIVE MINERALOGY. By
HiLary Bauerman, F.G.S,, &c. With
230 Wooedcuts, Price 61,

METALS, THEIR PROPERTIES
AND TREATMENT. DBy . L. Bruxam
and A. K. HunTtixgion, Professors in
King's College, London. With 130 Wood-
cuts. Frce g5

PRACTICAL PHYSICS. E}F B 5
Grazesrook, M.A., F.RS, and W. N.
Suaw, M.A. With Bo Woodcuts. Price 6.

PHYSICAL (OPTIGCS.” By R. T.
Grazunrook, M.A., F.R.7., Fellow and
Lecturer of Trin, Coll,, Cambridge. With
183 Woodcuts, Frice 65

THE ART OF ELECTRO-METAL-
LURGY, including all known processes of
Electro Dup-nﬁ.itimh By (. Gmsm, LED:,
F.R.5. With 56 Woodcuts. Price 6z,

ALGEBRA AND TRIGONOMETRY.
By WiLLiam NaTHANIEL GRIFFIN, H.TL
Price 35, 6. NOTES ON, with S0LU-
TIONS of QUESTIONS. Frice 35 Gd.

THE STEAM-ENGINE. By GEORGE
C. V. Houmrs, Whitworth Scholar ; Secre.
ta y of the Institution of Naval Architects.
With 212 Woodcuts. Price 6s.

OF . SCIENCE!

ELEC'I[:RIL‘IT? AND MAGNETISM.
LEEMIN ; . E.R.55.
“};th 177 \n&m:ﬁ::mlf’qrinc f:.bﬁizf. i

THEORY OF HEAT. By]. CLErk
Maxwerr, M.A., LL.D. Ezn, F.R.55.
L. & E. With 41 Woodcuts. Price 31, 6.

TECHNICAL ARITHMETIC AND
MENSURATION. By CuarrLes W.
MerriFigL,, F.R.S. Price 35. 64. KEY
Price 35, odl.

INTRODUCTION TO THE STUDY
OF INORGANIC CHEMISTRY. By
WicLiam Avien MiLier, M.D,, LL.D.,
F.R.5. With 72 Woodcuts. Price 3. 64.

TELEGRAPHY. By W. H, Preece,
F.R.5.,, M.ILC.E,, and J. SIVEWKIGHT,
M.A., C. M. G. With 160 Woodeuts.
Price 51

THE STUDY OF ROCKS, AN
ELEMENI'ARY TEXT - -EBOUK OF
PETROLOGY. By Frank ReTrey, F.00.5.
o Her Majesty's Geological Survey. With
6 Plates and E8 Woodcuts. Price 45 £d.

WORKSHOP APPLIANCES, includ-
ing Descriptions of some of the Gauging and
Measuring Instruments — Hand - Cuning
Teol., Lathes, Drilling, Planing, aud other
Machine Tlools used by Engineers. Hy
C. P. B SuELievy, M.LC.E. With =zg1
Woudcutz., Price 45 64

STRUCTURAL AND PHYSIOLO-
GICAL BUTANY. iy Dr. Ormo WinHELM
TrHome, Rector of the High School, Calogne,
and A. W. Bexxert, M.A,, B.Se., F.[.5.
With 6co Weoacuts and a Coloured Map.
Price 6.

QUANTITATIVE CHEMICAL AN-
ALYSIS. By 'I. F, Tuoxre, F.R.5,
Ph.Id. With 88 Woodcuts. rice 45. 6.

QUELITJ’LTI\-’ E ANALYSIS AND
LABORATORY PRACTICE. By T. E.
1 worre, Ph. D, F.R.5., and M. M. PaTTI-
sox Mok, M. A, and F.R.5.E. With Plate
of Spectra and 57 Woodeuts. Price 3¢, 64,

INTRODUCTION TO THE STUDY
ul CHEMICAL PHILOSOPHY ; THE
PRIMCIPLES OF THEOQRETICAL
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