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ON

VARIETIES OF THE APPENDIX VERMIFORMIS,
CACUM, AND ILEO-COLIC VALVE IN MAN,

By JOHN STRUTHERS, M.D.

7

(Reprinted froin the Edinburgh Medical Jowrnal for October, November, and
December 1893.)

ALTHOUGH the more immediate cause of this paper appearing
now was the recent discussion of the pathology and surgery of the
appendix vermiformis at our Medico-Chirurgical Society, reported
in the August number of this Journal, I desire to mention that
the giving an account of my series of specimens, with remarks on
the anatomy of these parts, is an intention of old standing,
impeded by the pressure of college duties, When, of the little
vestigial tube attached to the cscum, a physician of experience
and standing is able now to say that “probably no portion of the
intestinal canal is more frequently the site of acute, severe, and
fatal disease than the appendix vermiformis” no apology need he
made for any endeavour to add to our knowledge of the various
conditions that body may present. The subject, besides, is one
of morphological interest. The condition of the cecum has at the
same time to be observed as partly determining that of the
appendix, The question of the competency of the ileo-colic valve

~1s also an interesting one clinically as well as anatomically, and
that has to be looked into in connexion with the conditions pre-
sented by the cacum,

I. DEFINITION OF THE MORE USUAL ANATOMY OF THESE PARTS,

It will greatly facilitate if the figures and their explanation are
looked at first (page 18).

(a.) Appendiz Vermiformis.

The appendix, like other vestigial structures, frequently presents
variation. It varies in its place of origin, mode of origin, direction,
length and width, but most frequently has the following characters,
It arises at about mid-height of the back of the ceecum, generally

to the inside of the middle; the orifice, situated at the upper or
inner side of a special triangular fossa, to be described below as the
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At the origin, there are to be noted the so-called valve, the
orifice, and a short slightly funnel-shaped stage. The “valve” is
not a valve proper, not a pouch within the orifice, resisting reflux
like a valve in a vein, but merely one of those crescentic edges, or
folds, that always occur when a tube passes off from another tube
or cavity at an acute angle. If the two tubes are in contact with
each other for some distance, fusion of their walls takes place, and
there is then, not merely a sharp concave edge, but a common
septum having the appearance of a semilunar valve of greater or
less depth. When the appendix is continued from the end of a
tapering ezcum, there is no valve. Ordinarily, as the appendix
goes off at an angle to the axis of the cecum, there is at least a
sharp concave edge or, more usually, more or less of a semilunar
membrane, situated always on the side corresponding to the first
stage of the appendix. This valve-like fold, or common septum,
is well seen in dried specimens, translucent, bounded above by
the line of junction of the caemm and appendix, or, more correctly
expressed, by the line where their walls have ceased to be fused.
The valvular fold, thus defined, is sometimes large, may, with a
good-sized appendix, be 1 to § inch across by } to § inch in
height ; the free margin not necessarily very concave, the sides of
attachment either concave, or straight, or even a little convex
towards each other, in the latter cases giving the fold a triangular
rather than a semilunar outline.

Any impediment which this valve may offer to the entrance of
cecal contents into the appendix is on the principle of obliquity
of perforation, as in the case of the entrance of the ureters into
the bladder, but in the latter the opposition is much more effectual
from the ureter lying for some distance between the mucous and
thick muscular coats of the bladder. In both eases, the obstacle
is called into play by the pressure of the contents of the ceecum
or bladder, and in both cases is undone by distention. When the
fundus of the ezcum is full, or when the body lies on the back or
‘on the left side, there is nothing to prevent semifluid ceecal
contents raising the valve and passing into the appendix. That
1s rendered easier by the depression of the vestigial fossa within
which the orifice 1s placed, giving the appearance of the orifice
beginning before the valve begins.

At the ending of ducts the orifice is smaller than the duct, but
this does not seem to apply to the appendix. In some of the
specimens the orifice does look small for the width of the appendix,
but in dried specimens the orifice is apt to suffer contraction.
Being transversely oval and looked at from before, the orifice at
first glance looks smaller than it really is, but when fairly
examined it seems to be of size corresponding to the part of the
canal immediately succeeding, As the occurrence of ulceration,
or some kind of obstruction, near the orifice is referred to in the
account of some of the cases of death from disease of the appendix,
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In taking the length of the ceecum, the ileum is not a reliable
guide ; if taken from the lower edge of the ileum the measurement
falls short, especially when, as often happens, the last stage of the
ileum is directed very obliquely upwards. The upper edge of the
end of the ileum would be a less variable point than the lower
edge, but it goes about } inch above the level of the orifice. The
measurements should be taken from the middle of the constrictions
defined below as the anterior and posterior fraenal furrows {;a,ﬁﬁ
fig. 10, seen also in fig. 9; p, 7, 7, figs. 3 and 12, seen also in figs.
11, 15, and 16). There is not generally a constriction marking off
the limit of the ceecum on the outer side (seen at p, 7, f, in_fig. 9,
but the constriction marked ¢, £, in fig. 10, is below the true limit),
as the posterior freenum does not generally pass beyond the postero-
external band sufficiently to cause a constriction externally, If
within the cavity, the point to measure from is the narrow end of
the orifice. With frequent variation in both directions, the more
usual length of the caeeum may be given as 2} to 21 inches.

The fully-formed Ceecum.—The form and parts of the developed
ceecum cannot be interpreted without reference to the stages of
transformation from the feetal condition, but the usual characters
of the adult cecum may first be defined. The position of the
three longitudinal muscular bands of the colon is seen in figs. 3
and 4 (anterior band, , b ; postero-internal band, p, 4, b ; postero-
external band, p, e, b; the same in the other figures), as they
traverse the cecum towards or from the root of the appendix.
The postero-internal band goes straight down at the meeting of the
two flaps of the valve to reach the appendix ; the postero-external
band curves inwards and finally a little upwards to the appendix ;
and the anferior band, having gone down the front (as seen in
figs. 9 and 10), passes backwards on the inner side of the fundus,
notching the cecum there, and is continued upwards and outwards
on the back of the cacum, towards the appendix.

The cweum is thus subdivided into three more or less bulging
saccules (s, s, s, in figs, 3 and 4), a posterior, below the posterior
freenum of the valve, usually smallest and least bulging of the three,
serial with the posterior row of saccules of the colon ; an internal,
below the valve and its anterior frzen um, serial with the internal row
of saccules of the colon ; and an wjferior, bulging down between the
anterior and the postero-external bands, forming the fundus of the
adult caecum, and in series with the external row of saceules of the

take the trouble to lift up the cmea in the daily opportunities of the dissecting
room and Fuﬂ_mlng:ml theatre, may see that ordinarily the cmeum is wholly
peritoneal behind as well as in front and on the sides. That cases of exception
to some extent may oceur need not he doubted, but, if so, they must be raye
and such an oceurrence cannot be allowed to excuse the serious error of
describing the caecum ag usually uncovered by peritoneum behind, My
mnpression is that variation occurs rather in the opposite direction, the

peritonenm extending some way above the cecum proper u 1
the colon, 8 ¥ proper upon the back of
2
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order to show a section of the ileo-colic valve. The change has
consisted in the great growth downwards of the lower and anterior
part of the funnel-shaped fetal caecum, forming the fl_lm_lus of the
developed czecum.  The now relatively narrow appendix is thus left
behind, attached abruptly at some part of the back of the developed
cecum. It is found generally about the middle and a little to the
inner side, but may be higher or lower, and if the usual tratusf_m‘~
mation does not take place, it remains at the end of a tapering
caecum. Figs. 5, 6, 7, and 8 show examples of the tapering
cecum, with continued appendix; the remaining figures show
varieties of the bulbous or bluntly ovoid form of the developed
cecum,

(¢.) Lleo-Colic Valve. Evolution, Normal Characters, and Varieties.

The valve may be studied with the cscum suspended in fluid,
but its characters are well seen in a series of moderately distended
dried specimens, opened in front. My object in this paper is to
examine the conditions of this valve in the human body, in which
it appears to attain its full development as an arrangement capable,
normally, of preventing reflux to the small intestine, perhaps as
an adaptation to the erect posture. But it is a composite strue-
ture, on the nature of which light is thrown by examining its more
simple conditions in other species. The comparative anatomy of
this valve cannot be said to have been fully investigated ; the
Inquiry would be a wide and troublesome one, and could be aceom-
plished satisfactorily only with a previous appreciation of the points
to be ascertained.

From the specimens I have been able to examine in various
mammals, the following conditions seem to 1ndicate the stages in
the evolution of the valve. The condition is influenced by the direction
of the last stage of the ileum. When it 1s parallel to the cacum,
there may be merely a septum common to the ileum and ceecum,
terminating in a sharp crescentic edge. Looking down from the
colon, the two apertures are seen like the mouth of a double-
barrelled gun, more or less equal, separated by this ileo-caecal
septum. The term “junction” is merely one of convenience, as
the two intestines were originally a simple tube, until the great
intestine became enlarged, or until a ceeum diverged from it, and
spread upon the wall of the ileum. All valvular projections of
miucous membrane are originall y double ; they may remain S0, as
in the ecase of the pyloric curtain and the crescentic folds of the
colon, or they may fuse, as in the case of this ileo-caecal septum or
the so-called valve of the appendix. When the ileum is parallel
to the esecum, or meets it obliquely, the common septum is more
or less longitudinal, not necessarily having a valve-like position, but
towards the free edge it may be deflected and send out horns so ag
to form a commencing valve,

In the next stage, there is, in addition to the common septum,
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The typical form of the valve in the human body is shown in
figure 4,Efthe J;riﬁue,fthe lower flap (/, v), the upper flap (u, v),
the posterior freenum (p, f), and part of the anterior freenum.
The figure is diagrammatic, as the full breadth of both flaps cannot
be seen in one view. In full-face views of the valve and orifice,
what appears as the inner half of the back of the cavity belongs
to the inner wall, and the end of the ileam should not be seen in
such a view. The ileum usually enters at the posterior half of the
inner surface of the great bowel, the forward enlargement of the
latter in development leaving it there; and the orifice, directed
backwards and a little to the right, looks outwards more than
forwards. It is most convenient to term the ends of the orifice,
and the frena, anterior and posterior, and the measurement of the
flaps from attached to free margin their breadth.

expansion of the greater tube over the lips of the smaller would become a sub-
stitute for a sinus for effecting the closure of the valves. : :

(2.) The bend on the tube, nearly rectangular, at the junction. Although
the ileum generally approaches the great intestine with more or less obliquity
upwards, the plane of the ares of junction forms nearly a right angle with the
great intestine. As a result of this rectangular setting, the fraena of the valve
are not in the direction of the great intestine, as they must have been but
for the bend, but run transversely to the axis of the great intestine. As above
noted, in connexion with the stages of the valve among mammals, the ilenm,
ceecum, and colon may all be in the same direction, and nothing more is implied
in this arrangement t{an an ileo-ceecal septum. This relation of the two intes-
tines is in no way incompatible with the further development of an ileo-colic
valve were it, so to speak, to be functionally useful, as it ai]pem's to be in man
and in mammals approaching man. When the cmeum anc neighbouring part
of the colon have passed across to the right and descended to their permanent
locality in the right iliac and lumbar region, the bend becomes a fixed
rectangular change of direction, to which a fully developed ileo-colic valve
may be regarded as an adaptation, possibly having relation to the erect posture,

(3.) The divergence of the cecum. Simply, an abrupt general enlargement
from a small to a great intestine would have enabled the contents of the latter
to close the valve, but with the bend up of the colon a short cameum becomes
necessary to effect that result upon the lower flap of the valve. In nearly all
of the few mammals in which there is no cazcum, there is the absence of abrupt
change from a small to a great intestine, and in all of them there appears to be
the absence of any definite bend, and of valve. The ceecum, however, when
present at all, goes further than enough to effect the above result, and appears
to be a functional organ in connexion with further digestion or absorption ;
and its divergence affects the lower flap of the valve, The direction of that part
of the valve may he regarded as determined by its being, as it were, dragged down
by the downward extension of the ceecum ; and its occasionally great bLreadth
as resulting from the fusion of the walls of the ileum and céecuun, seen to a

e extent in mammals in which the ilenm and czeeum are close to ether,

These three conditions—the abrupt enlargement, the rectangular bend, and
the downward growth of the emeum —may, therefore, be considered as deter-
mining the peculiarities of the ileo-colic valve in man. While the two flaps
of the fully developed valve may thus be regarded as modifications of the
freena and lips of the orvifice of the smaller tube entering the greater one,
adapted to the funetion of preventing reflux into the small intestine, they are
also serial with the numerous crescentic folds of the reat intestine, present in
man and in mammals in which the colon is sacculated.
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Join the posterior freenum. The attached margin is generally
entirely convex in fronf, generally concave posteriorly on the
upper half. When the ileum passes far back, the lower flap is
long and much bent, the whole of the attached margin concave
towards the great intestine. In case 9, in ~which the ileum
descends, both flaps are uniformly convex at their attached margin,
the posterior horn of the lower flap going almost straight up to
Join in the freenum.

The horns of the lower flap both run up to join the upper, so as
to complete the circle of the curtain. The free margin of the
anterior horn turns backwards, rounding the broad anterior end of
the orifice, forming the narrowest part of the curtain, & to } inch
broad, adhering to the sharp anterior freenum on its surface, _The
completeness of the cireular curtain is accomplished posteriorly
by the horn of the lower flap Joining the upper flap broadly where
the freenum begins, The line of junction may be for 1 inch
forwards and outwards to the sharp posterior end of the orifice,
the free edge of the horn passing a little under the general concave
edge formed by the continuity of the upper flap and the frenum.
The prolongation of the lower flap backwards enables it to lay hold
of the broad posterior frenum, and renders the frenum much
more efficient. This, at the same time, implies a narrow end to
the orifice posteriorly. One or both of the horns of the lower flap
may fail to reach up to join the upper flap. In case No. 18, fig.
14, the posterior horns do not meet by 1 inch, the posterior
frienum wanting, the competency of the valve doubtful. In case
19, the posterior horns do not meet by % inch, both the frana
wanting, the valve evidently incompetent ; in case 16, fig, 13, both
horus of the lower flap fail to reach the upper by 1 ineh, the freena
undersized, but the valve looks efficient. 1In the latter, the ileum
descends,

The upper flap (ileo-colic) need not be regarded otherwise than
as one of the crescentic folds of the colon, its adaptation as part of
the valve consisting in its increased breadth, and in its extending
across to the next longitudinal band to form g posterior freenum,
The ordinary crescentic folds of the colon are known not to pass
round and round, but usually only between neighbouring longi-
tudinal bands, where their horns cease. Sometimes a valvule
passes, more or less narrowed, some way beyond a band ; and when
Ewo oceur in the same plane, they are either distinet, or become
narrowed whepe they cross the band. But this greatly developed
erescentic fold, including tlie upper flap of the valve and both
fraena, extends from the anterior band to the postero-external
band, crossing and attached to the postero-internal band at the
posterior end of the orifice, This great fold has an unin terruptedly
m“““l'l"e free edge, but a special Increase in breadth is seen at the
:tta“ El? margin opposite the orifice, the attached margin showing

noteh at each side where the uniformly and deeply convex
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to the junction being well to the back, rendering a large posterior
freenum more effective than a large anterior freenum would be.  The
relation of the postero-internal band to this end of the orifice is an
interesting point in the adaptations here. In ﬂ,ll_my translucent
specimens this band, as seen in fig. 4, passes up entire at or close to
the posterior end of the orifice, giving a firm pm_r:etfl._l attachment
to the flaps of the valve at their meeting. No longitudinal muscular
fibres are visible at the more abrupt anterior end of the orifice.
In one case (No. 14, fig. 12) in which the ilenm has very little
direction upwards and no previous contact with the cacum, the
posterior band is seen to pass up on the back of the last half inch
of the ileum.

As to direction, the axis of the orifice is usually horizontal, or
nearly so; with a very descending posterior freenum, the axis
inclines downwards and backwards. When the caecum is held
fairly, the orifice looks outwards, but in cases in which the ileum
curves more round to the back, the orifice may look as much for-
wards as outwards. The orifice looks also a little downwards,
owing to the projection of the upper flap beyond the lower. This
overlapping is normal, is usually for about } inch, but may be
more. Thus, in cases Nos. 7, 8, 9, 11, 15, 16, 18, 20, the over-
lapping was for } inch; in No. 6, for % ; in No. 12, }; in No.
17, &; in No. 13, }; in No. 14, }; in No. 21, } inch; in Nos. 10
and 22, the two lips of the valve projected equally, but were
diseased.

As to the size of the orifice, the Table shows considerable varia-
tion in what may be called fully-formed valves, but the size of
intestine has to be taken into account. The largest orifice in these
specimens (No. 7) has length 2 inches, breadth  inch, but the intes-
tines are very large; the smallest (No. 21) has length #, breadth L
inch ; a fair average may be given as length 11 to 1} inches, breadth
4 inch. Thatisin healthy adult specimens. As the result of disease,
the orifice may be found much contracted, from cicatrization after
ulceration, or from thickening probably following on typhlitis. In
case No. 17,in which the margins are thickened by disease,the orifice
is £ by § inch; but in the other cases more or less diseased (Nos,
10, 13, 14, and 22) the size of the orifice had not yet been reduced.!

It is not easy to estimate exactly the relative size of the ileo-colic
and pyloric orifices, although that is interesting in relation to the
getting through of foreign bodies that have passed the pylorus.
The _“PE_I"JHI*? of the pyloric curtain is generally oval vertically,
varying in size from enough to admit a large finger to enough to
admit the point of the forefinger. The largest coin that can be

" Among the cases of stenosis of the valve referred to by Mr Treves in his

valuable work on intestinal obstruction :—¢ In two of the cases the valve just

admitted the point of the finger, in amnother it would only give passage to a

No. 9 ca:&heter.”—ﬂn Intestinal Obstruction : Its Varieties, with theur Pathology

Diagnosis, and Treatment, by Frederick Treves, F.R.C.S., London, 1884, p, 262,
3
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body ; but does that affect the result? Any little action the few
circular muscular fibres in the valve can exert in the living body
will be rather in the direction of tightening the valve. A muscular
action more likely to assist the valve in preventing reflux would
be the severe contraction of an empty ileum opposite the area of
Junction. The idea of being able to relax the valve, so as to allow
enemata to pass, by narcotizing the patient, or by nareotizing the
valve locally by carbonic acid injected per rectum, or formed from
chemicals introduced into the rectum, seems far-fetched ; and all
such views are met by the fact that the valve is competent in
the dead body. :

It need not be doubted that, in trying large tepid water enemata,
a small quantity of water may at first get past the valve, Sup-
posing, in the semi-erect posture, the cacum to be nearly filled, for
which about a teacupful would suffice, the water might fall over
the edge of the lower flap of the valve; or with the body lying on
the left side, the same might happen with even a less quantity of
water. But that could not accomplish what is wanted ; some
amount of force is wanted to overcome the supposed obstruction
in the small intestine, and as soon as the eurrent of the necessary
volume of water sets in, the flaps of the valve could not but be
pressed together, and backward passage prevented. In the ease of
the valves of the veins, I found? that the first dounble valve could
be passed by foreible injection with water, the force, however,
being too much weakened to overcome the succeeding valve ; but
the fact remains, as shown by the experimental inflation in the
dead body, above described, that, even in great distention and under
great pressure, the ileo-colic valve, normally, does not allow of
backward passage. I heard once of a case in which turpentine
contained in an enema was said to have appeared in the vomit,
but on making careful inquiry the case broke down into one of
hearsay. The argument for the trial of large enemata of water, or
air, or carbonic acid gas, appears to amount to this, that they will
likely be useful in any obstruction in the colon, or if the case is
one of ileo-colic intussusception ; but, in regard to the small intes-
tine, that they can be of avail only on the chance of the patient
having an abnormal ileo-colic valve.

! “On Jugular Venesection in Asphyxia, Anatomically and Experimental]

considered, innludiné the Demonstration of Valves in the Veins of the Neck ™
—This Journal, 1856,
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II. SPECIMENS SHOWING VARIATION OF THE APPENDIX, CECUM,
AND ILEO-cOLIC VALVE.

These specimens were fairly distended before being dried, and
are opened as far as necessary to show the ileo-colic rvlahre, mouth
of the appendix, and other characters of the interior. The explana-
tion of the Plate may be referred to in connexion with the descrip-
tion of each of the specimens here mentioned as figured. In the
specimens figured, and, indeed, in the whole of my specimens, the
ceeca are referable to the two forms, the tapering or funnel-shaped
form, and the bluntly conical or bulbous form. With each of these
forms of csecum the appendix may be in various conditions. As

the last stage of the appendix is generally loosely movable, it has
to be kept in mind that, in preparations, the direction of this stage is
sometimes determined by the exigencies of space. The Table may
be referred to for a general indication of the chief characters of the

speecimens, and for some comparisons. The descriptions may seem
too detailed, but it is when critically studied that such specimens
become really interesting.

(a.) Fetal Specimens.

No. 1. From feetus supposed to be near the full time. Caecum
tapering. Appendix long.

The representation of the feetal ceeum and appendix given in fig. 1 is
mainly from this specimen, but these parts no dmﬁmt vary at this period. In
this specimen, placing the colon vertically, the tapering cecum bends down-
wards and inwards, so that the anterior wall of the upper part (base) of the
ceecum, when viewed sideways, is seen to have already begun to form a future
fundus. But on all aspects the ceecum presents an elongated tapering form, its
%E;nerﬂ.l direction inwards and downwards. It is more elongated than in the

gure ; length over 4 inch and equal to about twice the diameter of the base or
that of the colon. Although the ceecum is very tapering, the point of commence-
ment of the appendix is recognisable. As now ]_:RE.EBIZI, the appendix first bends
with concavity upwards for about § of its len%'th, then sharply downwards with
the remains of its mesentery, and shows finally two more gentle curves. Total
length 1 inch ; diameter, at the middle, about 45 inch. Diameter of colon and
of base of caeecum about # inch ; that of end of ileum nearly the same. Ileo-
colic valve not exposed.

~ No. 2. From feetus known to be of the full time. Csecum transi-
tional. Appendix long.

Translucent preparation showing all the parts well. Diameters, of ileum
# inch ; of colon and of base of ceecum, ¥ inch ; of appendix, at middle £;
inch. Cecum, as seen from the side, a wide bent cone, turned backwards and
inwards, the apex finally tilted a little up, so that the apex is behind the middle
of the ileum. Camcum about § inch in length ; not nearly so tapering as in last
specimen ; is rather a moderately bent wide cone turned backwards and inwards,

ppendiz about 1§ inch in lenﬂh, begins abruptly from the rapidl contracting
apex of the cmcum and turns sharply upwards. As now placed, this long ap-
pendix is directed entirely upwards, at first behind the end of the ileum, then
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valve, represented only by a fixed septum, while the slanting %rinch-bmad
ileo-colic flap is attached to the colon over an inch higher up. Towards its
end the tlewm is enlarged to an average diameter of 1} inch. At about 2 inches
from the end it presents a marked constriction externally and a well-marked
valvule internally, } inch broad at the middle and going round § of the cir-
cumference. The same occurrence is noted with No. 12, and with No. 13.

It is rare to find valvule conniventes so low down in the ileum. According
to my observation (*On Diverticula from the Small Intestine,” Edin. Med.
and Surg. Journal, 1854) these folds become slight and scanty at the beginning
of the lower third, and are usually absent in the lower fourth of the small in-
testine. Variations in regard to this are probably not much noted in the
dissecting-rooms, but it becomes an interesting point in view of the fact, as far
as known, that, except in the ornithorhynechus, the oceurrence of valvule con-
niventes in the small intestine is peculiar to man, as among the adaptations of
the abdomen to the erect posture. The valvule conniventes are said not to
appear till late in uterine life, and to be but rudimentary at birth ; the ileo-
colic valve at the third month of uterine life ; sacculation of the large intestine
not till the latter half of uterine life

No. 4. (Fig. 6.) Large conical and tapering vertically-directed
Cecum, with continned Appendix blocked. Ileo-colic valve im-
perfect.

From a male subject aged 43. Length of caecum 43 inches. Greatest diameter
of cecum, at middle, 3 ; of colon, 2; of ileum, 13 inch. The wide conical
caecum diminishes on its lower half uniformly to a diameter of about 4 inch, and
then, on its last half inch, tapers rapidly to t{e pointed apex. The longitudinal
bands are not seen on the thin translucent walls of this cecum. Appendiz
be?ns ‘without constriction externally and without appearance of valve inter-
nally, is fully 2 inches in length and appears to have been pendulous ; is now
shrivelled and narrow, blocked by matter that has prevented inflation. The
contents of the ceecum could hardly fail to pass into this appendix. Ileo-colic
valve : Ileum directed a little downwards ; height of area of Junction 13 ; valve
resembles a pyloric curtain and orifice much more than the normal valve., Orifice
vertically oval, {4 by % inch, and looks almost directly outwards. Breadth of
posterior valvular fold (ileo-colic) } inch, of anterior less. The two run into each
other below without frenum, and meet above at the sharp end of the ovoid orifice.
Curtain nearly at right angles to wall of ileum, its inner surface in line with
wall of great intestine. It is not evident how such a valve could be competent
to prevent regurgitation, without a sphincter musecle like that of the pylorus.

~ No. 5. (Fig. 7.) Full-sized conical and tapering Cacum, curved
mwfar%s, with continued Appendix blocked. Ileo-colic valve im-
perfect.

From a male aged 79. Diameters, ileum 1% inch : colon 3 : ¢ i
about same as cu_ﬁ:m, on distal half, tapers gmduaii;{ to a nmfmﬁrna?;:;:m Iﬂlidlt?:
|::_[ egcum, alupg Imner margin, 3, along convex outer margin, 6 inchm; Dix%m-
tion, first half, downwards ; last half, curved inwards and a little {lo;vnwards
Apex, 1 inch internal to end of ileum, and 3 inches below that. Appendiz 33
inches in length, appears to have been pendulous ; is now shrivelled, blocked
by matter that has prevented inflation. Jleo-colic valve : Direction ’Uf ilenr
nearly transverse ; height of area of junction 13 ; valve very little for m::l
represented by only a narrow crescentic fold above and below the wide m'i]i!ice’
ﬁlr:z:'dtht[ll‘il%enicmml fold §, ileo-colic 1y inch ; rounded orifice 14 inch diameter:
meetw:t. i l::t.:;: c; 1;1;1;1 I';l;:ﬂ; lllzluster?ﬁ[-iy h:ir % inch, no }puater]ijm' frenum, and jua;..
1 : . - 18 valve cannot have be

: crescentic fold begins near the upper part of anterior end n?nmuizgﬂn:;p:tﬁn ;asa‘et
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indistinet about middle of ceecum, but three series of sacculi recognisable on
gsenm also ; three in each series, the inferior continuous with external series
of colon. Only slight ridges within, but at a handsbreadth above ileum, colon
has three well-marked valvule at intervals of an inch, between anterior and

stero-external bands. The great dilatation of colon begins below the

owest of these valvulz.
(e.) Adult Ceea of the Bluntly-Conical or Bulbous Form.

No. 8. (Fig. 10.) Appendix arising from lowest part of caecum.

This blunt ¢eecum is undivided ; anterior and Euaterc-external longitudinal
bands, situated at junction of outer and middle thirds of front and back, well
enough seen, but do not indent czecum either below or on the surfaces. Len
of czeeum, in front 3 inches, behind 34 ; from level of lower Ie&ge of end of ileum,
or lowest part of ileo-cecal flap of valve, 1}. Diameter of czcum 2§, of colon
3, of ileum 13. Appendiz from lowest part of blunt apex of caeum, orifice,
directly inwards from this, would nearly admit point of little finger. What
might be taken fora long *“valve” here is but the translucent conjoined walls
of the appendix and czecum ; %.inﬂh in length, in the direction of the appendix ;
¥ inch in breadth at its slightly concave free margin. Contents of cecum
could not but pass into appendix. Length of appendix 3}. Direction, first
half, close below inner part of fundus, adhering to it, and then a narrow
mesentery begins ; aemthalf, now upwards and outwards behind ileum, but
may have been pendulous. Appendix funnel-shaped for § inch, then uniform
diameter of fully } inch to bluntly pointed end.

lleo-colic valve : Ileum directed very obliquely upwards ; height of area of
Junction 2 inches; valve fully formed ; lower flap much the broadest, 13,
upper flap 1 inch. Frena about equal, length 13, breadth at- middle about +
inch ; reach to anterior and postero-internal bands respectively. Upper flap
has moderate slolje to orifice, but {reena rather ascend as they pass outwards.
Orifice horizontal, length 14, breadth 4 inch. Upper margin projects } inch
beyond lower. Lower flap in line with ceecum, not nearly in line with ileum ;
vertical coneavity, towards czcum, more marked at beginning of upper fourth.
Other folds and constrictions : furrow shown on outer side in the figure, not
frenal, but owing to a broad fold, § inch lower, passing between postero-
external and anterior hands, with narrow prolongfitions beyond them, inwards
as far as to the postero-internal band, forwards as far as to run obliquely up to
Join the anterior frenum near the orifice. Constriction seen near end of
czecum, and ridge within, just above appendix, mark off what would have
been the vestigial fossa had the czcum bulged downwards in front of the
original apex.

No. 9. (Fig. 9.) Appendix arising from lowest part of caecum,
and blocked.

Length of cascum, before and behind, 3 inches ; diameter nearly 3, of colon
3, of ileum 1. This cwoum is slightly notched below by the anterior longi-
tudinal band external to origin of appendix. Anterior band considerably to
inside of middle, postero-external band at junction of middle and onter thirds
of back ; postero-internal band seen to cross at posterior junction of flaps of
valve. In this translucent specimen the course of these {uancls is well seen,
Traced down, they bifurcate and unite around the vestigial fossa, which bulges
internal to the notch at the fundus and gives off the appendix. The constrie-
tion shown in the ficure across the anterior saccule of the cameum corresponds
to a well-marked fold within between the anterior and postero-external bands.
This fold recéiVes a contribution from the fibres of both bands, and at least one
. fold on the inner sacenle of the cmenm veceives the same from the postero-
. luternal' band.  Two slight constrictions shown above the latter correspond to
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here an example of the variety in which the ileum curves mun_d to enter at
the back. Onrifice situated at nearly middle of back of great intestine and
looks almost directly forwards. Area ::Jt’_ junction nearly h_-:)rlzuntal, long axis
1§ inch. Upper flap of valve narrow, £ inch ; lower ﬂ?p { inch anteriorly, but
narrows unusually on its posterior half. No posterior freenum, only a thicken-
ing in the wall ; anterior frenum of good length but narrow, J inch. Upper
flap slopes considerably to the orifice. Orifice broadly ovoid, 1% by § inch.
Upper margin does not project beyond lower. Upper flap thickened and not
translucent, as if from disease, especially at margin ; edge of lower flap also
thickened. The appearances above noted would lead to the inference that
this valve could not have been competent, irrespective of the fact that it was
found not to be. This may have been in part owing to disease. There are no
transverse folds of any kind in the cecum or the 3 inches of colon present,
except those of this imperfect ileo-colic valve.

No. 11. (Fig. 11.) Appendix arising near lowest part of cezecum,
and directed upwards and inwards behind colon.

Length of e@eum behind, 2% inches, from ileum 1}, interior, from posterior
end of ileo-colic orifice, 2. Diameter 3, of colon 3, of ileum 1}. Seen behind,
as in the figure, fundus bilobed; between the lobes, below, is seen bulging
wall of vestigial fossa. Appendix, arising from latter, 5 inches in length ;
direction, first straight up in deep fossa between bulging sacculi of cecum to
nearly level of upper edge of ileum, then distal half upwards and inwards on
back of eolon. 1ameter 4 inch, fill distal inch, which is shrivelled, inflation
abruptly stopped by some blocking matter. Orifice, about § inch up from
bottom of ceecum, rather small, seen at upper angle of vestigial fossa, erescentic
edge above. Postero-internal band forms prominent median ridge above
ﬂl‘iﬁﬂ?, corresponding to groove seen behind between internal and external
saccule.

Tleo-colic valve: Ileum directed moderately upwards; height of area of
junction 1% inch ; valve large, upper flap and posterior frenum especially.

readth of flaps, each 1% inch, upper uunsidemﬂly inclined towards orifice,
lower still more so. Both frena long and very oblique downwards and out-
wards. Breadth of posterior at middle, 1 inch, of anterior 3. Strong accessary
folds from above join upper flap and posterior frenum, former towards anterior
and outer part of flap, latter near inner part of attached edge. Orifice hori-
zontal, length 13, breadth 4 inch ; upper edge projects  inch beyond lower.
When specimen held fairly, orifice looks mmﬁ less ontwards than usual, about
midway between outwards and forwards.

It is evident that in an operation in a ease in which such a variety was
Erea_ent, the appendix would be found very unusually placed, in the deep fossa

ehind cacum, bound into the fossa by the peritoneum, and then away up
behind colon ; or, again, that in an operation on the right colon, the distal part
of the appendix might be in the way.

_No. 12. Appendix arising from back of a partially bifid ceecum,
distal half directed outwards between eseum and colon.

Length of cavity of cecwm, to inner side 3 inches, at outer side 1%, this
owing to great obliquity of upper flap and posterior freenum ; same behind
frqm freenal furrow. = Diameter of caecum EJTr., of first part of colon 24, of ileum
1 inch. Cwmecum moderately notched (noteh # inch deep) to inside of middle
by anterior band ; fundus descending 4 inch lower, as L unt apex of cmeum,
formed by anterior saceule. Appendiz avises about middle of back, length ?:.
inches ; dirvection, first half straight up, then turns, at rounded-off richt angle
outwards and then downwards, lodged in freenal furrow between u.%cum mui
colon ; about distal % inch appears to have been free. After short and slight
funnel-shaped beginning, diameter on middle third % inch, on first and last
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Appendiz arises below middle of back ; length 4 incl:.ue:a : dir&pﬁnn? of first
half, npwards, distal half coiled cirecularly bf:lcrw end of }leum, coil more than a
circle, tip passing behind ; ascending sta]gf in contact with caeum, coiled stage
nearly so, retained by short mesentery. Begins for } inch with moderate funnel
shape, from upper part of bulging vestigial fossa ; diameter diminishes a little
along first third, average about } inch ; then uniform diameter of } inch to
bluntly pointed end. Orifice at upper part of vestigial fossa; triangular
quasi-valve % inch in height, } inch in breadth at deepl y concave free edge,
seen to be the fused walls of ccum and appendix. This orifice, well seen
here, is somewhat less in diameter than the appendix just beyond it. Arrange-
ment at vestigial fossa well seen in this translucent specimen ; bifurcations of
each of the three bands join and enclose a triangular area of about 1 inch ;
internal fasciculi of each turning in, like circular fibres, and rounding off the
angles ; the area, a shallow depression, deepening towards orifice of appendix ;
the whole being the flattened remains of the funnel-shaped original apex of the
feetal czecum. _ _

Tleo-colic valve : Ilenm very little direction upwards and noe previous con-
tact with czecum ; height of area of junction 1} inch, and oblique upwards and
a little outwards; valve rather undersized; upper flap the broadest, upper §, lower
% inch, upper slants greatly to orifice ; lower inclined uniformly towards orifice,
Attached edge of lower flap convex throughout ; attached edge of upper flap a
little concave on both sides. Frena well formed, descend moderately to next
longitudinal band ; posterior frenum, length 2 inches, bifurcating before ending
at postero-external band, breadth j; anterior frenum, length 2, breadth %
Orifice nearly horizontal, len%th 13, breadth .5 ; upper edge projects & ine
beyond lower. Both edges thickened from disease. This valve does not look
as if it could be quite competent.

No. 15. Appendix arising high up on inner side of caecum, and
first half directed inwards below ileum.

Great intestine rather small. Ccum, length, at middle, 2 inches, at inner
part 2}, at outer part 1} ; this from great obliquity of posterior frenum and
upper flap of valve. Diameter 2, of colon 14, of ileum 1 inch. Appendiz
arises high on inner side, only } inch below valve, Length 2 inches ; direction,
first half transversely inwards, distal half has been endulous, now turned
forwards and then downwards. Narrow mesentery binds first stage to ileum,
and continued along concavity of second stage to within 3 inch of end.
Diameter 4 inch, uniform to bluntly conical end, the first 1 inch at origin a
little wider. Vestigial fossa exceptional, is a transversel elongated boat-
shaped recess, 3 inch below and parallel to lower flap, 3 fnng, % broad, and
about 4 inch deep towards left end ; appendix proper begins at latter by abrupt
rounded orifice with sharp crescentic edge in front. Bluntly conical cacal
cavity formed almost entirely by anterior saccule, narrow space between
vestigial fossa and lower flap representing internal saccule,

Tleo-colic valve : Tleum directed very little upwards ; height of area of junction
1% inch ; valve fully formed ; flaps of equal breadth, # inch. Frena well
formed, breadth of posterior about :mif!dilu 1 inch, of anterior 3, length of
anterior 4, of posterior 1 inch and then cut short. As above referred to, upper
ﬂaY_ and posterior frenum slope very obliquely downwards and outwards
falling § ‘inch; upper flap slopes also very much to orifice, falling & inch.
Lower flap slopes much and uniformly to orifice. Orifice, directed downwards
and backwards, crescentic, length 1 inch, breadth 4, upper margin Projects
inch beyond lower, Other Jolds: Colon well sacculated. A narrow fol

aceessory to upper flap, descends on inner side of colon, and ends at about
middle of upper flap.

No. 16. (Fig. 13.) Long and narrow Appendix arising from a
tunnel at inner and back part of czcum,

From a female mt. 64. Length of cmeum 3 inches ; diameter 23, of colon
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doubt as to the competency of this valve, irrespective of the unusually small
orifice, and notwithstanding the pathological thickening mentioned.

No. 18, (Fig. 14.) Very short and wide Appendix arising at
inner side of cmeumn. Ileo-colic valve exceptional and probably
incompetent.

From a male, @t. 45. Bluntly pointed fundus of this rather large emcum
formed, as usual, by enlarged anterior saccule ; internal saccule moderately
bulging, marked oft in front by depression at anterior band ; posterior saccule
scarcely bulging. No frenal furrow before or behind ; length of cavity 3
inches ; length to ileum, vertically 1§, along the side 2§. Diameter of czecum
3, of colon 34, of ilenm 14. Appendix, length, upper edge §, lower edge § inch.
First third tapering, diameter of remainder § inch on to blunt end. Arises
above middle of inner side, below and rather behind ileum ; directed inwards
and upwards, with § inch-broad mesentery between it and ileum. Seen from
within, vestigial fossa is a triangular recess 13 by § inch, bounded by the bifur
cations of the three bands. Orifice of appendix a wide oval. nearly admitting
point of little finger, bounded on side from which appendix goes by sharp cres-
centic edge. _

lleo-colrc wvalve : Tleum moderate obliguity upwards ; height of area of
junction 2 inches. No posterior freenum ; posterior horns of flaps do not
meet by § inch ; at anterior end of orifice flaps join in a common membrane
1 inch broad, and a very narrow ;4 inch frenal ridge passes from margin of
upper flap to anterior band. Breadth of lower flap 1}, of upper § inch.
Orifice a broad oval, slanting a little upwards and backwards, length 13,
breadth §; lower edge projects } inch beyond upper. This valve does not
look as if it could prevent regurgitation completely. Other folds: The first
decided fold in colon occurs 4 inches above valve, passing between postero-
external and anterior bands. The constriction, seen on inner side in the
figure, about 2 inches above ilenm, has not even a ridge within, but lodges a
considerable artery. On the outer side of dilated part of colon and of capCIlmn,
several slight constrictions are seen in the figure, corresponding to only narrow
ridges within, but mainly lodging the arteries. It may be noted that, on
a level with where a Em]unged posterior frenum would have been, there is a

crescentic fold, ; inch in breadth, crossing letween the postero-external and
anterior bands.

No. 19. Short and narrow Appendix from upper part of back of

a short cecum. Ileo-colic valve very exceptional and probably
incompetent,

Ceecum of simple bulbous form, length 1% ; diameter 2, of colon 1§, of ileum
1 inch.  Appendiz arises quite at upper part of back, oval orifice, } inch, close
below ileo-caecal flap, with sharp crescentic edge below. Appendix # inch in
length, on first half tapers from } to  inch, last half blocked and shrivelled.
Direction now downwards and inwards behind lower part of ileum. Jleo-colic
valve: Ileum moderate obliquity upwards ; height of arvea of Junction 14
inch. No frena ; posterior horns do not meet by § inch ; the two flaps form
one crescentic curtain-like membrane, broad below, narrow above, assing
round ¢ of a broadly oval orifice. Breadth of lower part, corresponding to
lower flap, § inch ; at anterior end of orifice % ; above, corresponding to upper
flap, # inch. Orifice oval, downwards and a little backwards, length &, breadth
5 admits pulp of forefinger. Valve in its now dried condition projects into
great intestine like base of truncated cone, but pressure from great intestine
would float it the other way. This valve could not of itself prevent regurgita-
tion, though it might assist a severely contracted ileum to do §0. No folds in
cecum or in the 3 inches of colon present. This condition of the valve is
mteresting, as corresponding to the curtain stage in the evolution of the valve
among mamrials, referred to in Note A.
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and anterior bands respectively, but commencing at these bands there iz a
crescentic fold, attaining breadth of % inch, crossing the anterior saccular
series, virtually continuing the slanting plane of the valve and frena. In this
we have an instance of the valvule going round and round on the same plane ;
the one just noted extending only between two neighbouring bands, the other,
including the upper flap and its frmna, crossing an intermediate band, and
having a continuous free concave edge. A shorter but broader fold crosses-
between the anterior and postero-external bands about an inch further down.
In this much sacculated specimen, the first large fold ocenrs 2 inches above the
valve, connecting the postero-external and postero-internal bands. In the
intervening space occur several minor folds, and on the opposite internal
saccules two minor ridges. All of these lodge large arteries coming forward
from the main trunks at the back, some of the ridges not projecting more than
enough for that adaptation.

Blood-supply of the valve, as seen in this well-injected specimen. Posterior
part of upper Hap and posterior freenum receive supply from main artery in
posterior frenal furrow ; anterior part of upper flap and anterior freenum from
main artery in angle between cacum and top of ileum ; lower flap receives
supply, in front, from continuation of latter artery between cacum and front
of ileum, behind, from artery descending between emeum and back of ileum,
and below, from branches ascending from those distributed on cmcum, all
branching and anastomosing freely on the flap. The fold noted above as on
same oblique plane with frana, and the crescentic fold an inch below it, are
seen to carry each a good-sized arterial arch, distributing and anastomosing
across middle line, in accordance with the general system of vascular supply
to the anterior series of saccules.

No. 22. (Fig. 16.) Appendix entirely disappeared from its
former point of origin at back of deeply bifid cacum. - Ileo-colic
valve diseased.,

Length of cawcum, behind 24 inches, to ileum only % inch, cavity 2 ; diameter
33, of colon 3}, of ileum 1 inch. Fundus divided at unusually strong anterior
band, by wide } inch-deep notch; the two lobes formed by internal and
anterior saceules, of equal breadth and projection downwards. Posterior saccule
small and not much bulged, seen in the figure as the upper area between postero-
external band and posterior frenal furrow. Seen within, anterior l:ram{}i inch
broad in front, now forms at fundus a high and narrow median septum
between the two bulging sacenli, which bilurcates upwards, Jjoining bifureations
of the other bands, enclosing well-marked triangular vestigial area, 1 long by 1
inch in breadth.  Orifice of appendiz, now entirely closed, has been near
middle of inner boundary of vestigial triangle, as ascertained by puncturing
from behind. Seen behind, there is, where the mark is placed in the figure
below middle of back of cacum, a small thickening like a stump, indiﬂﬁt‘hﬂgI
where the now absorbed appendix had arisen. There is no trace of an opening
either within or without, nor any appearance of disease. The triangulap
vestigial area, slightly bulging behind, is also shown in the figure. T

{leo-colic walve ; Tlenm directed almost vertically up and passes further to the
back than usual ; height of area of junction 2} inches. Hence, lower fap of
valve broad (high) and line of attachment bent with concavity to the right ;
line of attachment of upper flap uniformly convex. Breadth of lower flap 1;}’
inch, of npﬁer flap now only § inch. Posterior franum large, descends very
llttle,_ leugt tu postero-external band 2 inches, breadth at middle 4 inch ; no
anterior freenum. Orifice ovoid, sharp at posterior end, horizontal, len th 18
inch, breadth % ; margins equally projecting. Marging of orifice thifiened
to about 5 inch all round ; margin of upper ﬂu;p shows irregular shallow
notch towards outer side as if from former uleceration, and the ﬁap enerall
towards jmargin is thickened and wants the usual translucency. T%.ia valvle:
looks as if it might have been competent but for the diseased condition of the
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remained narrow. That diverticulum is actively functional, pro-
vided with villi that absorh, open follicles that excrete, and closed
follicles that elaborate lymph, like the neighbouring small intestine
from whicl it projects; but it cannot be said to be present from
the point of view of utility to the organism within which it may
exist, or to be a safe structure. A few inches more to the intestine
would give the functional result without the risk. The appeughx
vermiformis is freely provided with follicles, open and closed, like
those of the cecum. Just half an ineh more of cecum would
give the same amount of glandular surface as that of an average
appendix, and without the risk. _ ; ;

If it be suggested that the function may be in connexion with
the open follicles, the furnishing a special secretion to be added to
the caecal coutents, the reply oceurs that the method of supplying
special secretions elsewhere in the alimeutary canal is by ramified
olands, such as the salivary glands, pancreas, or the glands of
Brunner; a method not attended by risk. If it be suggested
that there may be sowme reason for obtaining this hypothetically
important secretion rather by a diverticulum of some kind, there is
the consideration that a wider and shorter appendix would have
given the desired result with muech less risk. If it be suggested
that there may be some reason for the narrowness of the appendix
—as that the secretion may require to undergo some change before
being discharged among the c®eal contents, or that the ceacal
contents may not enfer the appendix and cause danger, or if not
causing danger receiving exclusively the benefit of the special secre-
tion—there is the fact that some chance part of these contents do
enter the appendix, appropriating the supposed beuefit, with the
further result that these stray contents not unfrequently become
hardened there, owing to the narrowness of the tube, and produce
serious or even fatal results.

If it be suggested that the function of the appendix vermiformis
lies rather with the closed glands, with which it is numerously set,
there is the general consideration that lymphoid follicles find lodge-
ment in the walls of mucous passages without reference to the special
function performed within the passage, and there is the local con-
sideration that, if the caecal contents in any way specially furnish
material from which lymphoid follicles elahorate their lymph,
there was room for those of the appendix in the walls of the
cacum, or at least by the addition of half an ineh to the length of
the csecum. The abundance of these follicles in the walls of the
appendix vermiformis may, however, play an important part in the
pathological conditions to which the appendix now appears to be
Specially liable, and may to some extent account for these patho-
logical conditions showing themselves during the periods of growth
and activity of the system much more frequently than in old age
when lymphoid follicles in the walls of the intestinal canal lIEII".L'ImE:
ﬂ-tl'ﬂpllllf:(.l. Thus 1t would appear that the location of ]}"Il'l];'lhﬂid
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The frequent and extreme variation the appendix vermiformis is
known to present in man accords with the view that it falls to be
classed among the vestigial structures occurring in the human
body. It may be regarded in man and in the anthropoid apes
simply as the rudimentary representative of the cacum; the
upper part we call cazcum a portion widened with the ecolon,
in adaptation to the play of the ileo-cacal valve and to the
gathering and solidification of intestinal contents preparatory to
their being forwarded along the colon. And the walls of both
parts are among the numerous localities in which lymphoid
follicles are distributed throughout the intestinal canal.

That a part in such a reduced condition should be so frequently
the seat of serious trouble to the life of the organism, is a striking
fact for consideration in its bearing on the older hypotheses em-
ployed fo account for the origin and adaptations of animal struc-
tures. The difficulty presented is not lessened by the fact that
these troubles, arising in the appendix vermiformis, occur mostly
during the active periods of life, and with much the greatest
frequency in the stronger and more active sex.

Note A.—Examples of various stages of development of the Ileo-colic valve,
referred to above, page 8.

The condition and adaptations of these parts in the following specimens that
I have been able to examine may be shortly noted here. y

Birps. (1.) A Wild Swan. No valve or fold of any kind across the
intestine where the two ceca are attached. Small orifice of each cazcum points
to great intestine. Cemcal valve: the ileo-caecal part is very like the lower flap
in man when the ilenm is oblique, viz., a deep semilunar common septum. At
opposite side of camcal orifice there is a narrow crescentic fold. Closure of
ceecal orifice could be effected only by great distention of the intestine, (2.) An
Emeu. Where the two cmca ave attached, there is a cireular curtain in the
intestinal canal, very like the human pylorie curtain, broadest at the side next
the caeca ; closure of the intestinal canal not possible unless by a sphincter
muscle. Cacal orifices gnarded as follows: are hidden in a narrow gutter
between the circular curtain of the intestine and a narvow crescentic fold on
the side of the small intestine where the caca enter. Behind the crescentio
fold is a long common parietal ileo-cecal septum. The arrangement is some-
what like that of the two flaps of the ileo-colic valve in man, the circular cur-
tain like the ileo-colic flap, the crescentic fold and parietal septum like the ileo-
cecal fap ; but it has reference to the orifices of the ceca, not to the preventing
of reflux from the great to the small intestine : nor will it prevent reflux from the
czeca to the small intestine, The cireular curtain will prevent the contents of
the great intestine from going back directly into the cwmea, and the cecal
orifices could be closed by the approximation of the sides of the gutter against
entrance from either the great or the small intestine, B

Mammars. (L) Otter, Hedgehog, and Bat. No cmeum present ; no abrupt
dmtum!.lun externally between small and great intestine ; in the bat (Euro-
pean), intestine of uniform calibre throughout.

(2.) Whalebone-Whale ; a Balenoptera rostrata, 144 feet long,

li;.ttle wider than ii,vumge human intestines ;

rrangement at ileo-colic orifice instructive. Avea of juncti i
cecum 6 inches in length, with correspondingly l:mé] li?:;l—ﬁgzci{ lig:::::ltn
septum.  Mouth of ilenm projects as a free edge into great intestine, the 5
Jection narrow on the fourth of the circumference furthest from the cmullirn(:-
¥

Intestines a
ceeum about twice the length,
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end of forefinger. At first glance the ¢leo-colic valve looks like a well-
formed one in man, but is incomplete. Lower flap closely resembles the
human, anterior horn joins upper flap, but far back on it near the wall of the
colon ; but posterior horn does not run quite up, a shortcoming sometimes
Seen in man, as in case No. 18. Upper part of “valve” is simply a broad
crescentic fold of colon, thrice as broad as the numerous valvulz above it,
projecting from the wall of the colon at nearly right angles. It extends
between the postero-external and anterior longitudinal bands, across the
postero-internal band, broadest (4 inch broad) opposite the orifice. The four
tiers of valvule above it, on the 2 inches of colon present, extend only between
llﬂ‘ilglilguuring bands. :

is valve would not prevent reflux into the small intestine. The lower
flap would delay escape from ileum to cmeum, and, reversely, give cmcal
contents an upward direction, partly impeding their reflux to the ileum, The
upper flap would prevent contents of colon from falling down directly on
orifice of ileum, but would equally impede passage of confents onwards from
cecum to colon, and thereby tend to send them back into the ilewm. The
condition presented by this specimen offers an instructive analysis of the valve
I man ; the upper flap only a broader than usual crescentic fold of the colon ;
the lower flap the prolonged ileo-czecal septum, deflected a little towards the
orifice ; a more complete carrying up of the lower flap, and junction with the
upper at both ends of the orifice, necessary before the two can meet and
prevent reflux into the ileum. The lower flap also a crescentic fold of the
great intestine, but carried downwards by the downward elongation of the
caeum.

EviNsurcH, September 1893,
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