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INTRODUCTION.

Through the kindness of the past and present.
members on the staff of the Sick Children's Hospital,
Great Ormond Street, I have been allowed to collect
and analyse all the cases of intussusception which
have been treated in the Hospital since that charity

was opened.

As my connection with the Hospital has extended
over a period of two years, I have been enabled to
observe the disease myself on about 30 occasions.
Although I have dealt chiefly with the intussuscep-
tions of children, I have not hesitated to draw on
the accounts of the disease as met with in adults,
in order to illustrate many points in the nature of
the affection, which either have not passed under
my clinical knowledge, or reports of which I have

failed to find in the medical papers.

The literature on the subject of intussuscep-—
tions is already so voluminous, that one can scarcely
hope to add much that is new. Nevertheless I have,
in this essay, made bold to state the belief that
ilso—colic intussusceptions, as at present under-
stood, ﬁever occﬁf;'.l hayé attémpﬁedlto_prove that

they are really enteric intussusceptions which have




started a short way above the valve and then passed
through it in the ordinary way. That is to say all
intussusceptions grow by the same common mechanism
and no special mechanism, of prolapse with a constant
1y changing apex, need be brought into play to ex-—
plain the ileo-colic form, see pp. 5 to 14. 1
believe theref'ore, that there are only three forms—

ileo-caecal, enteric and colic,in that order of fre-

’
quency. I have pointed out what I believe to be
the true significance of the dimple so often found
as the result of intussusception,and not,as is so
often supposed, the cause of this disease. (p.16 et

86q. )

I have endeavoured to shew that in my cases
and in those of many other writers, the invagination
starts more frequently in the ileum than in the

jejunum (p.19).

The anatomical facts here stated, are the
results of observations made im a large number of
children in the pathological department of the hos-—
pital (p. 69). The experimental work was carried
out under Professor Starling at University College,
London. A licence to conduct operations on living

animals was held from the Home Office, together with

v
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certificate E.E. to allow the animals to be kept
alive afterwards. This latter was however never
used in connection with these particular experiments

(65  H A A3 1

Although the experiments were not as conclusive
as I had hoped, they were very suggestive as to how

the invagination starts.

I have given an analysis of the age incidence,
sex, and climatic influences, of a large number of
consecutive cases in children; and endeavoured to
explain the disproportion of male to females on

anatomical grounds (p. 97 to 105).

The exciting causes have been fully detailed_
(p. 116 to 130). The presence an influence of
Meckel's diverticulum has been fully entered into.
A reﬂumé has been given of all the reported cases
in which the appendix seemed to have been the

starting point of the disease.

The existing accounts of the symptoms,signs,
and diagnosis, leaves little or nothing to which new
can be added. Under the heading of differential
diagnosis I have detailed ah interesting_case of

purpura which could not be distinguished from the




affection now under consideration, p.152. The
treatment has been considerad from nsture's stand-—
vpoint as well as-from that of surgery. An attempt
has beeil made to give a short historical account-of
the treatment of the disease from the earliest times.
It is necessarily very incomplete. But accounts of
successful surgical treatment are presented,dating
as far back as A.D. 1672. The accounts were culled
from books and manuscripts in the library of the

British Museum.

The deaths in my series are more prominent than.
they should be. Some of the earlier surgical note=-
books of the Hospital are missing or incoﬁ;ﬁle‘te, 80
that the records of those cases which recovered are
lost to me. On the other hand, the post mortem
records have, from the very commencement, been most
faithfully written up, so that every case which has
died from this disease finds a place in my series.
while these facts may render my cases fallacious in
calculating the percentage of recoveries, it makes
them more valuable as a record of the more compli- °

cated and fatal forms of the disease.

Volume II contains the notes in full of the

cases discussed in this thesis. They are numbered

1
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according to their date.

The figures, diagrams and charts used to illus-—
trate this work were all drawn by myself, with the
exception of some of fthe coloured plateé for the
more intricate of which the serfices of a profession-

al artist were procured.

The references to quotations I have endeavoured

40 give in every case.
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DEFINTTION and DESCRIPTION.

Intussusception is the invaginetion of
one part of the bowel into another., It may occur
at any point throughout the moveable part of the
‘j_m.e;stinal tract, & certain range of movement being

essential Tor the mechanical starting of the process

For purposes of sccurate description
c_ertain names are applied to the different portions
of the intussusception. As one portion of the gut
passes inside another to which it ie directly con-
tinuous, there must be three complete tibes seen on
cross section, The outer tube, or layer, is &lso
known as the ensheéthing layer, the sheath, the re-
ceiving layer, or the intussuscgptiens. The inner
tube is known as the entering or third layer. The
middle tube or layer is called the second or the
returning layer. The middle and the innerlayers,
together with their mesentery are known under the
name of intussusceptum or contents of the intus-
susception. On looking at & Diagram of the cross
gsection of an intussusception, it is seen that the
middle and inner layers have their serous coverings
opposed to one another separated only at one point
by the mesentery., These surfaces, under inflemma-
tory conditions would rapidly lose their naturally
slippery character, and in certain cages adhere to

each other,
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On the other hand, the middle and the

outer layers sre opposed by their mucous coats, and

never adhere, (see page 62 ). These surfaces
readily slip the one over the other, This is &
very important point, as it explains completely
the reason why the apex of the intussusception

remaing constant, or nearly so,

The apex of the intussusception.is its
mo st advanced point. The neck is the place where
the middle and the outer layers become continuous,
end where the bowel and the messentery enter the
middle layver. This point therefore is congtantly
changing. In rare cases the intussusception may
be itself intussuscepted, so that there are five
concentric rings of bowel and even & triple intus-
gusception hes been described, in which case there
would be sgeven concentric rings of intestine,
These complicated forms are due to the ensheathing
layer becoming folded on itself. The series of
cases gbout to be enumerated include several

instances of double intussusceptions.

Several varieties of intussusceptions
are recognised according to the different starting
point of each. They are the Tleo-caecal, the

enteric, the colic, and the Ileo-colic.







The ileo caecal starts at the ileo cascal
velve, thé ileum passing into the ascending colon.
The apex of this variety is formed by the gut in
the neighbourhood of the Ileo caecal valve, for the
reasons enumerated below the valve itself is often
not situated squarely at the end of the intussus-
ceptum, but drawn by the messntery to one side,
g0 that the inferior lip of the valve passes further
down than the superior lip. In some cases the
valve is situated quite to the side, the apex being
then formed by the wall of the eaecum below the
ileo caeccal valve, The enteric variety starts
in the swall intestine, usually in the lower part
of the jejunum, but may be met with at any part of
the small gut. The colic variety starts in the
large intestine, including the caecum, and may even

start in the appendix,

Tn two cases in this series the appendix
was turned inside out, and may have been the stert-
ing point of the condition. The Ileo colic form
is described as commencing at the ileo cascal
velve, the ileum becoming prolapsed through the
valve, More and more of the ileum is supposed to
prolapse into the ascending cclon, through the
valve, until a blockage occurs, and then the
cascum and first part of the ascending colon passes

on into the more distant portions of the large gut,

= 3



PLATE.IL

Extensive ileo-caccal intussusception. The

stick is in the valve which is some way from

the true apex, this being formed of caecal
wall,




The epex of the intussusception, therefore, remains
a nearly constant point in all forms, except the
last, in which it is supposed that until the bdlock
occurs, the apex is constantly changing by more
small intestine vassing into the large. As soon as
tI'e block occurs, the apex remains constant as in

the other forms.

For many reasons, about to be enumerated, I

o 5

0 not believe that the Ileo colic form, as usually
described, ever occurs, and think that the apex in

this, as in the other forma, is constant.

Intussusception of other tubes.

Any tube in the body which is provided with

muscular walls suited to veristalsis and possessing

a2 certain degree of mobility, can become invaginated

The smaller the lumen and the thicker the walls

the more seldom will intussusception be met with.
It'is well recognised that renal Calculil Jm—
pvacted in the weter, as it passes through the
bladder wall, will cause a certain amount of pfo—
lapse of theuretral mucous mémbrane. A true in-
tussuscention of the wreter, was found half way down
the right wreter of Mr. Brunel!-the puilder of the
Great Rastern Steamship, Tha.condition was of long
standing, and the intussusceptum was as red as a“
cherry. No cause for this was found, the kKidneys

were quite healthy. (See Lancet 1897 Aug.)

y




METHOD OF GROWTH.

When once the bowel has become invaginated,
the intussuscentum is made to travel along inside
the sheath by the peristaliic action of the outer

¢oat. The outer coat is the only one probably in

whiich active peristalsis can occur.

The middle and the inner coats can hardly
be exrvected to be very active factors. They rapid-
1y become congested and oedematous and probably
are soon paralysed. The outer coat, on the other
hand, is stimulated to action by the preseince,

in its interior, of the intussusceptum.

contraction of the cireular fibres of the




intestine inhibits circular fibres immediately below,
s0 that the intussusceptum, like any other sub-

_ ’ always
stance in the lumen of the gut, isnbeing passed on

into & dilated portion of the bowel.

The longitudinal fibres must act from
the neck of the intussusception, as their fixed
point, &nd will drew up the sheath over the intus-
gusceptum like a glove over the hand. This is the
more regdily done as the slippery mucous surfaces
of the intugsuscipisns and intussusceptum opposs

cne another,

The insbility of the intesgtine to pass
on the intussusceptum, stimulates the peristaltic
action of the gut. The wviolent cramping pains,
the streaining, and the bloody discharge, all bear
eévidence as to the violence of the efforts. The
hend can actually feel the hardening of the tumour
through the abdominsl wall.

We may assuwme, I think that there is,during
seristaltic efforts, & certain onward squeezing
of the mess, and as the pains pass off the mass
again recedes, The elternative gain and 1088
being well illustrated by recaelling the gimilar

result in the pains of labour.




Not only does the intussusceptum stimu-
late the contraction of the sheath to greater
efforts, but it sometimes causes antiperistaltic
gction., It is by this means that spontaneous
reduction takes place, How else can be explained
the phenomena which present theméelves clinically
of children who have typical symptoms of intussus-

ception, which suddenly passg&s off?

It can of course be argued that such are
merely due to colic., But in the series &f esses
now reported, are 3 cases which occurred under my
special notice in which at the operation the
condition of the bowel indicated that spontaneous

reduction had just taken place.

WHY AN INTUSSUSCEPTION GROWS TN THIS PARTICULAR WAY,

From the above description, it will be

seen that the apex of the intussusceptum is & Consty

point, except for the pulling round of the orifice
by the me senﬁery, which may in some cases displace
the actual starting ‘point gbout an inch and a half
from the end, and causesit to lie to one side.

But with this exception, the apex may be said tO be
constant and correspond with the starting point.

Now why should the apex of an intussusception be

ent
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be constant? and why should it not increase by
more Of the inner laver passing through the middle
layer? The reason for this constancy, and there

must be one, is, I take it, as follows.

The growth of an intussusception is due
to muscular force, and that muscular force is
supplied by the muscle in the wall of the intestine
itself, With a very little thought it becomes
obvious that the only part of the intestine which
can influence the progresg of the intussusception
ie the sghegth or outer layer, The inner layer
might contract, but could merely expell its contents
and not move itself, The middle coat is turned
inside out, and if peristalsis is possible under
this condition, the wave would necessarily pass
from below upwards - from the apex to the neck.
Any muscular action in consequence which it brought
to bear would rather tend to reduce the condition .
be expelling the inner layer by the way it came,
than to force it onwards through itself. The
sheath can not act except on the middle layer, and
can have no influence on passing the inner coat

through the middle,

The abdominal muscles in the act of

streining will, no doubt, help the onward motion




pf the intussusceptum when in the rectum, b»ut will
ect on ths in‘tussuscept%“n as a whole and can not
well pick out theé inner layer, Higher up, thé bowel
cstraining can only increase the intra-abdominsl
pbressure which will be equal in all directions.

On examining an intussusception it is
seenn that the inner and middle layers have their
serous surfaces closely opposed to one another,

bnly separated at onss place by their respective
mesenteries, The least congestion would prevent
these layers sliding well on each other, whils

the oedema et the apex would stiffen the walls and
prevent the inner layser rolling round to becoms

the middle layer,. As the congestion and oedema
increase, it becomes more and more impgossible for

the inner layer to slide on the middle ons, s0 that
if increase in length is to occur the outer layer
must roll round at the neck and become the middle
layer. This it is easily able to do, for two
FEE50N5. Pirst because at the neck the ensheath-
ing layer is not yet congested end is easily pliable.
Bscondly - end the more importent of the two reasons =
because the outer and middle layers have their mucous
purfaces opposed to one another, and therefore the
Eheath w'ill slways be able to slide easily over the

intussusceptum, Bven in long- stending cases the




FIGURES TO ILLUSTRATE THE SUPPOSED MECHANISM BY
- WHICH ILEOC4COLIC INTUSSUSCEPTIONS ARE FORMED.-

This mechanism is purely theoretical, no one has
Bver reportedt’éﬁing such a state of matters in
‘coutrse of formation by this method.:




EXPLANATION OF FIGURES & T0 q

COLON A!TD CAECUM GREEN, ILEUM IN RED.

(The numbers denote fixed points on the ileum.)
Fig. §, “ormal relationshipse.
Fige. 6, The nucous membrane at point 1, the valve, has
started to prolapse, and point 2 is in process of pass

through the valve.
F'ige T Point 2 now forms the apex and point 3 is slidii
through the valve and middle layer.
Fige%. Point 3 now forms the apex, point 2 has rolled
round from the IWNER to the MIDDLE LAYER. If such an
’1ntussusception was foum at this stage it would be cal
an ileo-colic form with the valve not involved.

time the apex has been constantly changing, the neck a
the valve has remained constant. The apex from now on
remains constant while the neck:'is the:place where

variationg occurs. Point 1, the valve, is rolled round
at the neck to lie in the middle layer in accordance w

ing

led

Fig. q. Point 3 has followed point 2 round into the middle
layer until no more ileum can slide through. Up to thif

ith

intussusception.lf such a specimen was, examined at,thi
stage, it would be called
colon involved.

the ordinary mecianism of growth for all other forms of

ileo-colic with the caecum and




sheath can always be moved easily over the middle
laver, until stopped by adhesions between the
middle and inner layers, or by the swelling render-
ing it difficult to roll the middle layer round on

to the outer layer. - This mechanism suffices to

explain all the varieties of intussusception, except

the Tleo-colic variety. Here it ig customary to

suppose that the ileum prolapses through the wvalve

nd the inner layer slides onwards through the middl

laver for a variable distance until blocked by the
me sentery, the apex being till then a constantly

changing portion of small intestine.

It is & little difficult to understand
why this view has been taken and accepted without
question. The fact that the valve in & emall
percentage of cases has been found in the middle
layer at & variable distance from the apex ig the
only reason, &g far as I am aware, Tor the tneory
that the gut has passed in the supposed manner
through the valve, But becazuse the only good
landmark of the intestine, merking as it does the
Junction of the small and large intestine, is found
in this position, seems wholly ingufficient ground
for calling to our a2id an explanation which is
contrary to that accepted in 92% of jntussusception

4 s et us
Suppose now that an intussusception started, 1

L
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FIGURES TO. ILLUSTR&TE WHAT 1 BELIEVE IS THE TRUE
NECHANISM BY WHICH ALL ILbO COLIC IRTUSSUSCEFTIONS
ARE FORMED. '

These figures, though diagramatic, represent what was
the condition found at'operation in cases under my
immediate notice.

Fig. 10 aee Case QL q”Mu““
Fig. 11~ 2 4.,..,1:.“
Fig. '2‘ LA E 1 q—‘

Flg. '3 ] "




say 6" above the valve, and passed onwards. By
the time it had projected in the usual way 3»
through the valve, the valve would be at the neck,
3" of ileum being in the inner and 3" in the niddle
layer. 11" a surgeon now opened the abdomen and
found such a state of affairs, what variety would
He would

he connider this intussuscevtion to be?

without doubt sav — thia ia 5 tvnical Tlan anlia. .

10
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OF FIGURES
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EXPLAWATION T0 13
COLON AND CAECUY IN "ILEUM IN RED. The Nos.
1:2, & 3, mark fixed points on the ileum.
invagination starting at point 3, therefor
of the enteric variety.
Fig.ll. Point 3 remaining the apexX, passes through the
valve, point 2 rolls round at the RECK from the CUTER
to the MIDDLE LAVER. (c.f. with the ordinary explanati
Fig. (L. All the ileum has now passed round the neck fr
'sheath to the middle layer, if growth proceedss point
[the valve, the colon and caecum must pass im.. ..
IFig. 13, Shews the colon, caecum and appendix 1nvag1nat

‘ With this explanation the apex is a constant po1nt
the only constantly changing spot is at the neck, as i
‘all other forms of intussusception.

[Fig. 10, The

‘ The stages shewn in Figs.is— 8l nave seen in the 1liv

Ithe stages shewn in Figs o can not be proved
ihave formed in any but the way just given.
I

the lower part of the ileum, which have passed.

through the valve. I hold this belief on the

following grounds:-—

1.

7o,

See iﬁr.
o‘apﬂ.di.
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that they are enteric intussusceptions starting in : !




say 6" above the valve, and passed onwards. By

the time 1t had projected in the usual way 3"
through the valve, the valve would be at the neck,
3" of ileum bheing in the inner and 3" in the middle
layer. If a surgeon 1ow opened the abdomen and
found such a state of affairs, what variety would
he consider this intussuscevtion to be? He would
without doubt say - this is a typical Ileo coliec
intussusception, the valve has not vet bheen drawn
in. And let us suppose that the intussusception
passes on for another 3", the valve would now be
found half way up the middle layer,and the surgeon
would now call it a typical Ileo colie intussuscep-
tion, in which valve & caecum were involved. If
the argument used on pages §+ ¢ 1is correct, and
the muscular action of the outer layer of the
intussuscevtion is the active force by which it
grows in other forms, what new factor is there gitu-
ated solely in the lower end of the Ileun, which en-
ables the inner layer to propel itself, or the middlt
layer to propel the innef layer? I believe that
the real explanation for all Ileo colic forms is
that they are enteric intussusceptions starting in
the lower part of the ileum, which have passed.
through the valve. I hold this belief on the

following grounds:—

s

2.

£0.

See %if.
o‘:?rul.i.



Jiq The Ileo-caecal valve is the narrowest part of
the intestinal tract. It is the most unlikely
place in consequence for the inner layer to slide

through the middle layer.

2. The Ileo-caecal form is so common and the Ileo-

colic form is comparatively so rare, as to make it

very unlikely that the extreme end of the ileum
should in some cases for reasons unknown, assume

a totally different mechanism of invagination. For

in both forms the starting place is supposed to be

the same.

3. In en Ileo-colic intussusception there is no
way of excluding the possibility of its having been
forﬁgd in the lower end of the ileum and been pro-
truded through the valve according to the accepted

mechanical explanation.

4, Many cases are met with of enteric intussus-
ception which protrude through the ileo caecal valve
and which if the condition went on would eventually
form typical Ileo-colic intussusceptions. I have

a case in my series where the enteric intussuscep-—
tion is actually in process of being formed into
the Ileo-colic form; the neck being almost at the

site of the valve. 1f further progression had

1,



been allowed, no one could have said that it was

not a typical Ileo-colic intussusception.

5. The production of an Ileo-colic intussusception
can be explained on the same principles as any
other form if it is assumed that the starting

voint is in the lower end of the ileum, a short way

above the valve, and not at the valve itself,

G Owing to the mecheanical arrangement of the
intussusgception there is no force which we can
imagine that will pass the inner tube of intestine

through the middle.

At & time when pathology is becoming daily
more intricate, it is a great pleasure to bring
forward evidence and arguments which tend to simpli-
fy a subject zlready sufficiently complicated.
with this explanation the same mechanism can be
used, -and I believe correctly, to explain the method

of growth in all forms of intussusception.

79
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THE INFLUENCE OF THE MESENTERY.

As growth proceeds and more and more of the
intestine becomes included, the mesentery has also

to pass into the mass.

The mesentery tends to check the onward passage
of the gut. Its influence is most felt,of course,
along the attached border of the entering and re-
turning layers. The pull which the mesentery
akertﬂ makes the intussusceptum assume a curved
shape, the concavity of which is towards the root
of the mesentery. If the sheath is a tight one,
as in the enteric forms, it must bécome curved also.
But in the iieo-caecal forms where the sheath 1s
voluminous, the intussusceptum may gg obliquely

in its lumen without much influence on its external

appeararce.

The amount of gut which is allowed to0 pass
into the sheath depends then largely on the
length of the mesentery. Wwhere the mesentery is
short it is impossible for a very extensive in-
vagination to take place. Uhere the mesentery is

long several feet may be included.
1

In the ileo caecal forms it is no uncoemmorn

AT
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PLATE.TL

Yery curved
congestion of the

intussusception, great
intussusceptums.




thing for the apex of the intussusceptum to be
palpabls in‘or appear at, the rectuﬁf This does
not however, bespeak a ﬁesentery of any exceptional
length, as the gut merely passes round the are-of

a circle,the centre of which corresponds to the root
of the mesentery. But when as is sometimes seen
the gut protrudes 6 to 8 inches beyond the anus,

an abnormally lengthy mesentery or one much stretch-

ed must be assumed.

The journey of the gut round the arc of this
circle causes the intussusceptum to be twisted on
its long axis like a corkscrew, and this ifiself

may cause difficulty in reduction.

In intussusceptions seen for the first time
the presence of a tight abnormal band passing to

the neck of the intussusception should be expected.

1t has already been stated that the apex of
all forms of intussusception remains the same (with
thc—?%tion of the ileo colic variety,)lthis is
however only partially true, for tﬁe drég_p?_?he
mesentery, besides causing the curved appearance of
the intussusceptum, will anchor one lip of the lumen

othun |
of the gut at the apex; the ree lip may pass Ol

down some way until it lies immediately below the

Fa.
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attached 1ip. The lumen of the gut looking directly
towards the side of the sheath, a sliding to the
extent of 1 to 1j inches mey take place now along
the convex surface of the intussusceptum, whereby
the middle layer may slide down on the inner layer
a8 in figures 3, 4814 . The result of this is
that the opening is situated very obliquely across
the lumen and the actual opening may be 1 to 1% in-
ches from the true apex. This portion of the convex
margin it is,which, by becoming oedematous,forms such
a great barrier to reduetioﬁ. As this portion
becomes the most oedematous, swollen, and thickened
vart, it retains more or less of its turned-inside-
out-shape after reduction. This appearance has
been often noted as 2 dimple of which mention 1is
often made in reports of cases . The dimple being
described as met with in the last part to be re-
duced. TFor this reason it has been thought that the
dimple was the first part to Dbe invaginated. But

I believe that the true explanation lies in the fact
that this part, during the later stages of invagina-

tion, slips down to become the true apex, and that

owing to great oedema, it retains this inverted

shape as & dimple on reduction.

If the dimple is examined it will be seell

always to be situated on the free margin of the gub

/(,_L-I
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Specimen from Case 98.
Shews the caecal dimple which results
rom ileo-caecal invagination, and the
presence of many enlarged glands.
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and to be rather a transverse grq&e than a true
round diﬁple. This will éxplain the frequency with
which 1t is met in ordinary ileo-caecal forms, the
dimple being situated near the free end of the cae-—
cum, i.e, the part which would slip down in this
particular form. Many ileo caecal forms are
wrongly described, I belisve, as caecal forms,
because the caecum, which has slipped down in front
of the ileo caecal valve, is the last part to be
reduced and presents this dimple. The laxity of
tihe caecal wall renders it peculiarly liable to

glip dowi.

The Drawing on the Plate opposite, Mo Was made
from 2 specimen which was only reduced after death.
It shews the formation of the caecal dimple.
This was of course the last part to be reduced
and at first the variety was said to be caecal.
I+ also shews well the presence of large

glands in the mesenterys

(From Case No G§. )
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The Relative Frequency of the
different varieties of Intussuscep-

tion.

Out of 103 cases I find that the variéty could
not be determined or was not noted in 13 instances.
O0f the remaining 90, the ileo-caecal variety claim-
ed 59, the enteric 15, the ileo-colic 15, and the

¢olic 1,

The table is as follows:

Iieo~casecal 59

Enteric 4
0

)
)
) 15
)
)

Je junum %

Ileic T4 g 30

Ileo-colic 15 . )

Colic 1
Total 90.

From this it will be seen that the ileo-caecal
form was met with in the bulk of the cases. Of the
enterie forms 4 were simply styled enteric without
alluding to the part of the small intestine in which
they were found, and 11 were met with in the Ileum.

As I believe that ileo-colic forms are really ileic,




the number of the enteric variety rises to 30 al-
together. Thgse figures agree very closely with
those of Leichtenstern. If we take the 199 cases re-
ported by that writer, under the age of 6 years,

and analyse them, the following table appears:

Iieo-caecal 119
Enteric 19 )
) 36
Ileo-colic 17 )
Colic 44
Total 199,

The percentage of the different varieties
I quoted in most books are calculated from the 479 case
reported by Leichtenstern and are as follows: 1leo-

caecal 44%, enteric 30%, Colic 18%, ileo-colic 8.

These cases however, include those of all ages.
In children the true colic variety is very rare,

ileo—caecal on the other hand is very common.

Colic. jleo-caecal. No.of cases
Dunbar 5.4 76.3 % 59
Barker 4. ¥ 63.2 % 49

These figures agree closely with my own, with

the exception of the colic variety which I still thin

. is too high in their estimations. Most of the cases

which are reported as colic are supposed to start in

K
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the caecum. I have drawn attention already to the
fact that because the cascal wall below the valve
is the last part to be reduced, it does not follow
that this point was really the starting place of
the intussusception. These cases are in reality
ileo-caecal in which the caecal wall has passed
downwards in front of the lower 1lip of the valve.
Colic forms in children other than the so-called
caecal are extremely rare. In the enteric variety
it is usually stated that invagination of the jejunu
is more customary than invagination of the ileum.
Treves en—the—other—hand, states that the proportion
of jejunum to ileum is as 4:1. This is certainly
not the case in children. 1In all my cases where
the site is mentioned, the ileum was affected and
if to these are added those starting in the lower
ileum and called ileo-colic, the disproportion is
doubled. Out of 6 instances of enteric intussus-—
cevptions, Barker only found one in the jejunum. The
proportion given by Leichtenstern 1is, for all ages,

in the small intestine

Ilsaum 32
Middle 3
Upper Ileum)
and )18
Jejunum )

Gay was even more emphatic. This observer gave

1=1
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Ileum 17

Jejunum &
Ileum 3

Jejunum 3

The duodenun,on account of its fixity,is never
the starting point of the trouble. It may, however,

become involved in an extensive ileo-caecal intussus

ception as the drag of the meocolon pulls the duodenum

pancreas, and even the pylorus right up and into the
neck of the tumour., Delepine (Path.Soc.Trans.1891
P.124) reported a case 5 months old where the lst
and 2nd part of the duodenum "had evidentlyteen
dragged into the sac by the meso-colon". (See also
Bull. de la Soc. Anatom. 1864 p.37), Cases 3, 14,

and 38 all illustrate this point, and in one of them
the pancreas was implicated.

Band reports the following extraordinary case
(Journ. Gen. Med. Chir. et Pharm. 1805, XXIV. 209).
A male aged 24 took pneumonia on Nivose 3rd, and
had great colics. On Ventose 28th violent colics
and diarrhoea. Germinal 1st, gut prolapsed to the
extent of 8 inches. Death followed on the 6th.
Post mortem, the prolapsed gut was black like coal
burnt (charbonné). At the upper extremity of a
tumour one saw the duodenum and small intestine

plunge into the descending colon; in the middle lay

22



the pancreas perpendicular. "The right part of the
duodenum adherent to the gall bladder, the left
part,or the 3rd part of anatomists, invaginated with
the pancreas, the commencement of the jejunum, the
meso—colon transverse, and the right part of the
great Omentum, in the descending colon., The rectum
also contained the end of the ileum, the caecum,

the colon ascending and transverse.! When reduced
this amount of gut inecluded about 5 metres, or over

16 feet.
This is the most extensive intussusception I
have seen recorded.

*
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RETROGRADE. DOUBLE AND TRIPLE. INTUSSUSGEPTIO%S

1. Retrograde Intussusceptions. By & retrograde
intussusception is meant that the lower portion of
bowel is invaginated into the upper. Ratrograde
intussusceptions are very commonly met with in the
post mortem room, but very rarely indeed afe they
met with in 1life. How they are formed is unknown.
It is certain however, that such intussusceptions

do ocecur during life and can give rise to exactly

the same symptoms as the descending variety.

Garrie, reported the following case ( Lancet 1882
D.647).

A male negro, aged 17, was attacked on October
zrd by a mild intermittent fever, and given Calomel
gr.10, Jalap, grs.20. This operated, but next day
as the tongue was furred, calomel &r.l5 were given
and directions left to give castor oil if there was
no result. Early next morning an urgent message
came to say that the master thought the slave was
dying. The pulse was quick and feeble. The man
was totally unsble to swallow, though able to move hig
larynx, his voice was a whisper, which 800% be—

came suppressed. The bowels had acted 4 times .

Al

The abdomen was distended, and the right iliac fossad
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umbilical regions painful on pressure, Death snsued

the same evening. At the sectio, where the Ileum
and jejunum join, I found a retrograde intussus-
cention of about 13" in length. The received por-

whweh
tion of intestine was easily withdrawn, appeared to

be in a highly inflamed state, approaching Gengrens,

and to contain some hard particles of blood, all of
which, the hurry to bury the body prevented my

examining thoroughly.!
Throughout the case there was no vomiting.

Dr. Harrison, in the Dublin Med. Press. 1845,
p.148, reports a chronic case of an adult male,
who suffered for months with chronic intestinal
obstruction accompanied by agonising colic during
the attacks of which the miserable wretch would
implore the doctors to "kill me or cut me open”.
After death the descending colon was found invaginat
ed into the transverse colon, '"probably for an exter
of 3 or 4 inches". The orifice was like a con-—
tracted Oﬁhteri and the intussuscevted portion

was ulcerated.

The following have alsc reported similar cases
Besnier (These de Paris, 1857, v.52) Nothnagel (Die
Trkrenhenfungen des Darmes, Vienns, 1896, ».290)

D'Arcy Power, in an infant of 5 months (Trans. Path,

Soc. 1886, D.240) Mott (Peninsula Med.dJournal,

Lt

met with 3 in 59 cases; Duchaussoy with 16 in 137 cas

es
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Detroit, 1876, 1., ».157) Langstaffe (®d.Med.Surg.

Journal 1807), Peregrine (Lancet, Vol.l, 1873; Di709

2. Double Intussusceptions.

A double intussusception is the name given to
tiie condition when the gut below becomes folded on
the already existing intussuscevntion. It requires
a certaln laxity of the sheath and is thersfore
found usually in 1leo—caecal or colic varieties.
There are two varieties of double intussuscention.
In the first varisty the primary intussusception
is descending while the second is rstrograde. This_
iz caused by the longitudinal muscular fibres of
the sheath contracting and drawing up the sheath
over the intussuscevtum. The sheath then becomes

folded over itself as in Fig 15

As 2 good example of this variety, Peregrine's

case rmay be quoted (Lancet 1873, Vol.l,p.109).

An unweaned child of 6 months, was treated
for diarrhoes; a tumour was felt by the mother,
The diarrhoea became increasingly freguent, and
a portion of gangrenous gut was passed after

considerable straining. 21 hours

9.6
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before death no tumour was felt. There was no vomitiing.

At the Autopsy, a descending invagination 5"
in length was found. It was congested and the
serous surfaces adherent and firmly fixed. an
down from the upper limit was a rim of gut forming
the lower limit of a portion about 1" long which
was harginvaginated upwards. The cearous surfaces
of this portion were not adherent. A pervendicular
section shewed 3 layers, then 5 layers then 3 again.
The outside one in this case was evidently secon-
dary and probably caused by the straining as the
portion of gut was pulled off and pasged. M.Sainet
(Bull. de la Soc. Anat. 1850, p.314) reported a
child of 9 years with a similar condition in the
sheath of an ileo caecal intussusception. Lang-
staffe (Loc.cit.) refers to this condition in an
infant 3 months old who died on the 5th day.

In the second variety,the primary intussuscep-
tion is.invaginated bodily into a portion of the
gut below. This variety is not infrequently met
with when the lower end of the ileum becomes the
seat of an intussusception. The apex of the in-
tussuaceptum reaches the ileo caecal valve and on
account of swelling of the former or muscular spasm

of the latter, can not pass through. The ascending

f'\
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colon then becomes invaginated and receives the
vhole Intussusception. This form is sometimes call—
ed Iliaca-Ileso-Colica, a neme given it by Leich-
tenstern who described it as a separate form of
intussusception occurring at the lower end of the
Llevm. It may occur at other levels of the in-
testinal canal and then differs slightly from what
has just been described. Diagrams of each kind are
ahewn. Cases 55 and 92 are good examples.

M. Moutard Martin (traite Préctique des Hernias
Scarpa, p.449) reported a breast fed child with an
ileo caecal intussusception. This, when it reached
into the transverse colon was invaginated bodilv

into the descending.

3. Triple Intussuscentions.

Here the sheath of the primary intussuscention
is folded on itself twice so that there are no
less than 7 layers of gut. This condition is
exceassively rare; as far as f know no case has been
described as occurring in an infant. The formeation
of such a tumour as represented in Fig (g hespeaks
a chronic condition. Buccuoy's case (Recueil des
Travaux de la Soc. d'Abserv., p. 192, Paris 1857)
was a male, 21 years of age who was taken with great
pain after swallowing a quantity of arsenic, in

July 1852. Vomiting, diarrhoea and colic comtinued

LR



with intermissions till he died in June 185%. 4n
abdominal Tumour was felt on seversl occasions.

At the post mortem examination a triple intussus-—
ception was found involving the greater part of the
jejunum. There was found neither gangrene nor

discoloration.

4, lultiple Intussusceptions.

Cases which have presented either at the opera-
tion of at the post mortem examination two or more
intussusceptions of an obstructive or inflamatory
type are of great rarity. No such case has come
under my notice nor has one occurred in thelhospital.
Homolle reported a case (Bull. de la Soc.Anatom.
1870, p.260) where 4 intussusceptions were found.
All were situated in the small intestine. All
could he easily reduced after breaking down feeble
adhesions. They were associated with, and apparently
caused by;ulcerated popypoid growths of-the intes-
tinal wall. The age and sex of the subject were not
stated. D'Arcy Power (Trans. Path. Soc. 1886,
D.240) has placed on record two intussusceptions
occurring in a male child of 5 months. One was of
the ileo-caecal variety in which gangrene had

commenced, the other was found in the transverse

Ly

4



v

colon. It was retrograde and had its walls glued

together.,

Mr. Waterhouse (Path. Trans. 1898, p.108) re-
ported a girl of 4 yvears with an intussusception
4 feet about the ileo caecal valve which was
easily reduced and a second one which was irreduci

ble in the region of the valve.

T
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PLATE .

Two specimens of nultiple post
mortem intussusceptions.




INTUSSUSCEPTIONS OF THE DYTNG.

Intussusceptions of the Dying, post
mortem intussusceptions, agonal intussusceptions,
non inflermatory, non abstructive, for these and
various other nameg have been applied to them,
differ very merkedly from those we have just been
studying. In former days,without doubt, they were
the cavse of many of the curicus idesas which were
held abecut intussusceptions, Until comparatively
recently the points of differentiation betwesen the
two forms of intussusception were not generally
known, they were thought worthy of exposition
before medical societies in the eighties of last
century. They gave rise to the idesa that retro-
grede and multiple intussuscentions were quite
common and could often occur during life, &lthough

producing no symptomse

The freguency with which they are met
with is difficult to determine and varies with age.
Thev are very commonly met with in infants and

children, but appear to become rere &as &re advences,

They are more frequently met with in
cases which have died with a high tempersature or
have had symptoms of gestrointestinal irritation

than in any other conditionse. Tt is said that




PLATE. VL.

Multiple post mortem intussusceptions,
Three seen, an ascending and a descending one
close topether.




they are most frequently met with in cases of
digease of the nervous system: this stateient hes,
T think, been copied from boék,to book without
verification, my experience in children does not

bear it out,

The characters wiich distinguish intus-
susceptions of the dying from those we have up till
row been congidering are, their frequency, multi-
plicity, direction, lack of symptoms, and absence
of al 1 pathological change, If these facts are
consgidered, it is scarcely possible to confound the

\

twe forms.

The multiplicity of this fﬁrm of intusg=-
susception is very marked, being the rule rather
than the exception. It is very common to find
6 or more present at the geme time, T have notes
of & child aced 7 mos, in whom there were 20 such.
21lan (Austral. Med. Journ. 1883, p.222) exhibited
a portion of intestine liﬁtle more than 3ft, in
length, in which there weére 10 intussusceptions.
The direction in which they occur is rot invariegble,
the majority occur from above downwards, but it is
very common to find retrograde ones from below
upwardsa. In the portion of gut shewn by Allan
6 were from above downweards, and the other 4 were

double ones, in which one intussusception took
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origin from above and the other from below, so that
the two intussuscepted portions met inside the
common sheath, They are sometimes found double.

They are rarely more than 2 in. in lengthe

m
]

‘hey are pale and never congested, there
ig never any pathological change visible to the e® .
In consequence of the absence of sdhesions, and
cedema, tiey can be reduced with the sglightest

traction.

They produce no symptoms during life, as
in gll ﬁrobability they are only producsed by
irregular peristalsis at or soon after death. A
great many cases are on record in which variocus
svmptoms occurring during lif'e have been laid to
the blame of these harmless inveginations. Indeed
the iiterature of intussusceptions in the first

half of the last century abounds in such cases.

The site of the inveginetion is curious
in being, as faer as I am aware, always in the small
intestine, I do not remenber ever to have ssen
one in the region of the Ileo cascal valve or in
the large intestine; nor am T able to find such
during an extensive search through the literature.

Thess intussusceptions commonly are found in dead

33%.




animal s. Treves relateg that he noticed them in

neerly &ll monkeys put tc death at the 700,

In the spring of 1906 I shot a series of 2
rabbits, hoth young ani 0ld, and at once opened
the agbdomen, hoping to see¢ intussusceptions form
and dissolve before the active oeristaltic move-
ments of the intestines ceased. T never once

SEW Oné . See p. 80
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SECTION II.

PATHOLOGY .
Strangulation and Obstruction.

[ rreducibility.

| Changes found:-

E (A) Above the intussusception.
i (B) In the intussuscipiens.
(C) In the intussusceptum.

Gangrene.

ILLUSTRATIONS.

i PLATES. VII to XII.

| DIAGRAMS 19 to 22.

Page 3b.
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PATHOTOGY,

T. STRANGULATION AND OBSTRUCTION,

These two phenomena are so intimately
connected that it is convenient to counsider them
together, The terms are both rather indefinite,
for it ie impossible to sayv when congestion ends
and obstruction begins, or where the boundary lies .
between congtipation, partiel obstruction and total
obstruction. For practical purposes we may take
the process of strangulation to include the whole
series of changes of congestion, arrest of venous
return, arterial occlusion, death and sloughing.
This process of strangulation is the same &s occurs
in a hernial gac, and is detsrmined by the same
factors, The changes chiefly, if not entirely
depend on the condition of the local circulation

in the intussusceptum.

Congestion is brought about by a great
number of factors, perhaps the most important is

the traction of# and pressure on the mesentery.

We heve seen that as the intussusceptum
passes further and further down the intestine, more
and more of the mesentery is drawn in, until there
comes a time when the mesentery is taut. How soon

this point is reached depends on the length of the




part of the mesentery involved, and this varies
greatly in different people., The force of traction
exerted now by the peristaltic action of the shéath
can only produce & stretching of the mesentery, a
curving of the intussusception and & tilting of

the opening of the bowel to one side. The effect

L3

of pressure on the mesentsry will be first seen in
the thin walled veins, whose diameter will at the
seme time be diminished by the traction on the
vessels, There are no velves in the mesenteric
veins,'thurefore the peristaltic waves will produce
no pump-like action to help the circulation. The
result of this venous embarrassment will be felt
fir st at the wost distant part, nemely the apex.
Swelling andloedema occur there first of all, and
in early cases. where reduction ie easy everywhere
else tlre will usually be found & thickening and
gtiffness in the part of the gut which formed the
gpex of the intussusception. The oedema spreeads
graduzlly slong both lavers of the intussusceptum
towards the neck, but it does not do tnis equally.
The inner layer is not in a posgition to swell s
freely as the middle. Owing to the curved shape
assmed by the intussusceptum, swelling cen take
plece readily on the free convex mergin, but not
on the concave, where the structures are crowded

together and the layers beccome folded. The

W“s-,




PLATE. VIL.

Gangrenous intussusceptum, ileo=-
caecal variety with the valve at the apex not
tilted to one gide. There is a round hole
ulcerated through the middle layer.




concave border alsgo is the furthest from +he heart
and the pressure will be more felt than on the

convex side.

The oedsma end thickening, instesd of
producing relief, cause greatsr venous €ngorgement
and end by completely occluding the veins. The
arteries being thicker walled and more resistant
are not affected &s early as the veins and will
céntinue to pump in blood for some time after the
veins have completely collepsed, until the blood
pressure in the strangulated portion becomes equal
to the pressure in the arteries. The ecirculation

tkren absoliately cesases.

The remaining phenomene are dus to other
than vescular changes. The chief factor in their
causation being bacterial. The stranguleted and
oedematous portion can not long retain its vitality
and soon hescomes & suitable nidus and breeding
croond for the bacteria which swarm in the intestj*
nal canal, These micro organisms gaining access
to t he devitalized tissue, gangrens rgp;dly 3NEUS S.
How mueh is &ue to lack of cireuiaﬁién, and -how
much is due to microbféahismsf%s‘iﬁ@0§siﬁleltq 8&aY e
As the apex is the first to éhew signs of oedema,

£0 it is glso the first to hecome gangrenous. The




gargrene spreads thence towards the neck of the
intussusception, affecting the returning layver to

& greater degree than the inner.

Although thie has been describsed as if
the strangulation were complete, this is never the
case in reelity. Tn a hernia there is a definite
consgtricting-neck to the sac, behind which the
strangulation occurss In an intussusception no
suec h constricting band exists, The condition of
each piece of gut differe from thet of its neigh-
bour. The hearer the apex, fthe gresater the change,
because thne greater is the lsngth of mesentery

acted upon in the mwanner we have indicated.

At the seme time a&s thig is occeurring,
obstruction is taking place. It is quite safe
to say that there can never be strangulation in

thie diseese without obstruction.

As the congestion end oedems increuase, the
lure n of the inner tube graduelly becomes obliteratg
The tection of the mesentery csuses the opening
to be displaced to one side and pressés it against
the skeath. The lvmphatic glands in the mesentery

rapidly enlarge, sometimes to the size of a welnut,

and cause complete obstruction by pressure. Lastl ¥
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foreign hodies or herd food swubstances as stones,

rice, etce may block the narrowed 1:men of the gut,
For many in$tances of this see page 130
The two conditions stranguletion and ob-

struction s—.f‘e not always progressive. The conges-
tion may be very great and the obgtruction conmplete
for some hours and then from sime cause become
relieved. harmorrheage into the bowel mey relieve
the congsstion and with it the obstfuction. Anti
peristelsi s may so far reduce the tumour that the
circuletion becomes re-esteblished. The passage
of a fHreign hody may relieve the obstruction and
allow the passage of fluid fésces into the bowel
below, Tn one of my cases the operation was put
off on account of the copious passage of liguid

faeces when the child was on the operating table.

4q.



Small invegination probably of the
lower end of the ileum which passing through
the valve is called ileo-colic. Hote the
great swelling of the apex. The valve and
appendix are not implicated in the invagination.
Successfully removed by operation.



17, IRREDUCTRILITY.

One of the most striking features ahout
intugsusceptions is the tenﬁency they have to bécome
irreducible, No definite statement can be made &s
to the length of time invagination may exist withoul
this change occurring, Tndeed the veriations met
with clinically are so extreme, that it is mere
speculation to attempt to diagnose the reducibility
or the reverseifrom the length of time the symptoms
have existed. It will be seen, that in Case /3 with
& & days history, adhesions prevented reduction,
while after a definite & mos. history Dr., Ford was
&ole to reduce an intussusception which protruded

4 inse. beyond the anus, (Lancet Jan. 12, 1897,)

Reduction is prevented by a variety of
ceuses, the chief of which are swelling of tﬂe
intussusceptum and the formation‘of adhesions
between the opposed serous surfaces. -

1. Swelling of the Intussusceptuu,.

Though exsct numbers are difficult to
produce NT am quite certain that in children
and in 211 acute cases, swelling of the intus
gsusceptum is of far greater importence in
bringing about irreducibility than is the
presence of adhesions, The -presence Of

swelling as an absolute bar to reduction in
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in my series is mentioned on more occasions
than is the presence of adhesions. While in
those cages which were reduced the plaint is
almost constant that although the major pert
reduced with eese, difficulty was experienced
in replacing the last one or two inches.

Case 31 is a good exemple of irreducibility

being due to the swelling of the intussusceptuy

The swelling is most marked towards the
apex which may become enormously swollen, so
thet the walls are quite half en inch thick,
very stiff and hard. fhis stete of matters
renders it extremely hard and in many cases
cuite impossible to unfold the last and most
swollen portion of the gut. Firm pressure
epplied for some minutes is necesgary to expell
the oedema and make the gut pliable. Even
then rupture may occur in the endeavour to
reduce it. Swelling of the intussusceptuml
is not such a marked feature in chronic &as
in acute cases. The factors which bring
ghout greet swelling are the same &s produce
obstruction and gangrene, and therefore few
such ceses reach the chronic stage, although

two such exsmples are reported in this series,
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PLATE.ITX

Small ileo-caecal intussusception, caecam
laid open. The apex is greatly swollen.
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cases 14 and 36, both 6f six weeks' durstion,

Adhesions. form betwsen the oonposed serous
coats of the inner aﬁd rétﬁrning layers and
the included mesentery, as the result of local
peritonitis, The extent of the adhesions .
differ widely, They are moet commonly found
glueing the peritoneal surfaces together in
the region of the epex. - This is to be expects
as here the condition has existed longer than
elsewhere and the baneful regults of pressure
are most felt at this sﬁot. An intussuscep-
tien can often be reduced with ease, except
for the last two inches, where adhesions may
render reduction difficult, if not impossible;
Adhesions may be found chiefly at the neck of
an intussusception, preventing reduction of
even the last part inveginated. Thig is
commoner in Ileo-Ceecal and in chronic intus-
susceptions, without much strangulation, than
in other kinds. Legtly adhesiong may be
found glﬁ}ﬂg & verisble amount, or'the whole
extent of the opposed peritoneal surfaces.
This condition is usuelly found in chronic
cases and is rarely seen in infants. Of the
conditions which determine the formation of

adhesigne very little is certain. In very
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acute cases the strangulation produces gan-
grene and death before sdhesions can form.
Ceege 78 wee operated on on the 2nd day, when
hopeless gengrene wes found but no sdhesions.
In lese scute cases they have more chance to
form, but are not met with as frequently as

is generally supposed, In 89 scute cases
treated before the 7th day, they were stated
definitely to be present only on 8 occasions.
It is possible that they could have cccurred
in 16 cases, that is in 18 %, and that includes
many irr&ducible ceaces in which it i1g stated
that reduction of the last part was difficult,
though this was due probably to swelling rather
then to edhesgions. This is a very different
statement from thet of Treves, who found them
present in 48 £ of acute cases, and thinks

the number should be still higher. In chron ¢
ceseg , a8 one would expect, the percenteags

is high, time, and frequent temporary strangu-

lation serving to bring about their formation,

Tn 19 chronic cases treated later than
the 7th day, they were met with.13 times, or,
684, It is possible, however, that this
rumber is too low, In two cases of over
6 weeks' duration, though irreducible, no

gdhesions were found (cases 14 and 36)

573 .
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This is & factor which is met with in all
varieties of intussusception, but more often
in acute than in chronic cases, and perhaps
more often in intussusceptions taking place
in the lower ileum and ileo caecal region.
Lying in the mesentery in the angle between
the lagt part of the ileum and the first few
inches of the ascending colon are a gresat
number of lvmphatic glands. These of necessi-
ty pass into the inveginetion with the inelud-
ed mesentery. In intussusceptions of this
region, owing to the laxity oI the parts, more
mesertery and consequently & greater number
of glands pass in than in intussusceptions of
the colon or the higher parts of the ileum,

where the mesentery is shorter,

How soon these glands enlarge is not
vossible to say, but it is & very rapid process)
oneé of hours rether than days. The cheange
ig not limited merely to the included glands,
but is found in the glands &t some distance
from the lesion. This enlargement, as far
as I have been sble to judge, is & very con-

stant occurrence, though seldom gtated in the

5L
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notes, In ¢we of my cases, the glands, by
_ : .
pressing sewards the wall of the gut, sesem to

heve been the cause of the intussusception.

The Curvature of the Tumour allows swelling

to take place more on the convex than on the
concave surface, This may bring about irre-
ducibiliﬁy. Actual twisting of thelintussuS*
ceptum has been reported, making reduction
impogssihle on the 5th day, & lthoush there were
no adhesions of any importance, (Royes
Bell, Lencet, Vol, I, 1876, p. 12)

The Folding of the gheath in double intus-

-

susceptions may grip the primary intussuscep-
tion s0 tightly that attempts at reduction may
feil, or only succeed after great difficul ty.
See cases 59 and 92, The case reported by
Hendfield Jones and Herbert Page'is g good
sccount of the dAifficulty presented by this
complication.

Intussusceptions of the lower end of the
ileum which project through the Tleo-caecal
valve, may be so gripped by the edge of the

valve that reduction is impossible.
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PLATE . X

Portion of ileum frow an intussusceptum
shewing the enlargement of the lymphatic

tissue in Peyer's patches.
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The presence of a tumour, such as polypus, &y
prevent reduction in the same way as do the
presence of enlarged glands. Other growths,
such a& sercoma (Cese 9 ) or epithelioma (Uni-
versity College Museum No, 5, 592) may act

in the same way and bring sbout & similar

result,
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A. CHANGES FOUND ABOVE THE INTUSSUSCEPTION.

1. The Gut. In acute cases the intestine

above the intussusception may present no morbid
appearances whatever. A certain amount of gas and
fluid faeces may be found and nothing else. This
is very commonly the case in the acute enteric
variety. On the other hand the gut above the neck
may be congested, purple,and shew subserous haemorr-
hages. 1Indeed, this is not such an uncommon
aypearance as is supposed. It is due to the fact
that the intussusception changes in size and the
bowel,K which one moment forms a portion of the in-
tussusceptum and subjected to pressure may at the
operation, owing to a partial reduction, be found
lying above the neck. The hardening and relaxation
of the tumour which can sometimes be felt, 1s, I
believe, associated with slight advance and Tre-
cession of the intussusceptum.

In:éubaeute case dilation of the gut is found
immediately above the neck owing chiefly to the
accumulation of gas.

Ih chronic cases, the bowel is hypertropied
to meet the need§ of increased power to drive on
the contents through the narrowed lumen. This is

merely the ordinary change found above the site of




any chronic obstruction. Occasionally the gut just
above the neck as well as being thickened is thrown
into a series of folds or puckers which lie at
right angles to the long axis of the intestine.
There is hardly ever any large accumulation of
fasces, found,even in adults and almost never in
children. In acute cases, death occurs before any:
collection is possible, and fluid faeces can always
be passed along the lumen in chronic cases. Rarely
a foreign body, such as indigested rice has been
found blocking the lumen of the tube and causing
obstruction (Gay). See also page 130

2. The Mesentery. In nearly all cases the

' of the
mesentery found just outside the neck intussuscep-

tion 1is found to contain lymphatic glands which

are more or less enlarged. It is not uncommon to
find marks of congestion, such as discolouration and
subserous haemorrhages,in the mesentery just above
the neck. The explanation of these appearances

is the same as in the similar condition found in the
gut, namely temporary inclusion in the intussus-
ceptum. Attention has already been directed to-
wards the displacement of organs, the stomach,
duodenum, and. pancreas, which may occur in extensive

ileo-caecal intussusceptions.




Thrombosis of the mesenteric veins was met with
in one of Barker's cases, after reduction. How

far this had spread is not stated. The child died.

B. CHANGES IN THE INTUSSUSCIPIENS.

In acute intussusception there is very little
changelin the sheath near the neck. It may however
show signs of having been temporarily implicated in
- the intussusceptum. 1In enteric forms and ileo-
caecal forms occurring in very young children, the
sheath may be stretched and fairly tense over the

contained invagination.

The apex of a highly curved intussusceptum
'is liable, not only to cause localised ulceration,
but actual gangrene and perforation of the sheath.
Through this perforation the intussusceptum may
escape into the abdominal cavity. Rupture of the

sheath when it occurs is often a rapid process.

Ccase 11. 9 Days. 2 partial Ruptures, 1. Complete.
(injections)

Case 64, 5 Days ahéath gangrenous, intussusceptum
very curved.

Case 57. 13 weeks, Descending colon ruptured on
attempted reduction.

verse

Case 74. 7 days, trans colon, already ruptured,

the intussusceptum projecting through

the sheath and general peritonitis present

V|
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Case 89. 6 days. Descending colon ruptured.
Small intestine ruptured at the neck,

on attempting reduction.

In 4 of these cases, the average duration was
7 days, and in two the presence of existing general
veritonitis testified to the rupture having taken
place some little time previously. All were of
the ileo caecal variety. If the sheath becomes
folded on itself double and even triple intussuscep-
tions may form. These rare varieties have already

been dealt with.

Co CHANGES IN THE INTUSSUSCEPTUM.

Many of the vascular changes which occur in the
intussusceptum have already been dealt with under
the heading of Strangulation, but there still re-
main some points to be noted.

With the interference of the circulation through
the veins, the blood pressure in the capillaries
rises to nearly that of the arterial pressure.

The capillaries not being structurally capable
of resisting this high pressure, burst,and subserous
and submucous haemorrhages occur.

These haemorrhages are the source of the bloody

discharge which is so characteristic of the disease.

ifu.‘oo



Oedema takes place first at the part most situad

ted furthest from the heart, namely the apex of the
intussusceptum. Here the obstruction to the circu-
lation is first felt. A thick knob-like swelling
of the apex often forms a serious obstacle to re-
duction even in the cases of short duration. The
swelling then spreads up along the convex margin.
On the concave side, the traction of the mesentery
compresses the tissues and throws the gut into

transverse folds tightly wedged together.

0f the two tubes which form the intussuscep-
tum, it is only the returning layer which is in a
position to swell much,and that only along the con-
vex border which is both furthest from the heart
and unsupported except of the comparatively lax

sheath..

The swelling according to Dunbar and D'Arcy
Power who have both examined specimens microscopical-
1y, is chiefly due to lymphatic and haemorrhagic

0
collection in the loge submucous coat of the bowel.

The enlargement of the middle layer leads to
great thickening of its walls. In a case of 9 weeks
duration Sidney Jones found the thickness of the
walls of the middle layer varied from 1/3 to + an

inch. (Path. Soc. Trans. Vol.lll, D178)
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The inner tube though congested is not. capable
of much swelling owing to the tense condition of
the middle layer. 1In old standing cases fibrotic
changes are seen to occur with consequent shrinkage
Mr. Pitts (Lancet June 1897) reported a girl 2%
years old with an 18 months history of intussuscep-
tion where the lumen was reduced to the size of a
goose quill. A like change sometimes is found even

in acute cases, but is not so common as in chronic.

Associated with the intussusceptum, are some-
times found, tumours which have probably been the
cause of the invagination. Amongst these the poly-
poid adenomata found in the intestinal wall are
the most common. Homolle (loc.cit.) reported a
case in which four such growths had each caused a

sevarate intussusception.

Sarcoma occurred,and was evidently the cause

of the intussusception, in one of my cases.

0ther tumours such as columnar celled carcinomag
and cylindroma have been reported in adults (Uni-
versity College Museum, No.5592). See also Decger:

Tubercular ulceration of the 1leo caecal valve
has been found in one case. py Fiiiiferr

Among the cases revorted by Rafinesque, were

found examples of soft friable adhesions connecting

(650150



the mucous surfaces of the sheath and the middle
laver.
The most striking change seen in the intussus-—

ceptum is undoubtedly the presence of gangrene.




Specimen shewing gangreme starting at
the apex and spreading back along the

middle layer.
(Case 7)



GANGRENE,

Tt is impossible to give an exact date as to when
gangrene sets ine kvery case differs from its
neighbour, The chief factors influencing its
onget are the size of the intussusceptum and the
tightness of the sheath. Thus, in the small intes -
tin%'gangrene ensues at an early date, even when
the invaginstion is small, In the ileo-ceaecal
form, on the other hand, gangrens may be delayed
wesks and months, and the int%?susceptum~may
Erotruds bevond the anus. In the Ffirst case the
sheath is necessarily a tight one, while in the
second the colon forms & lax commodious covering

which interferes but little with the blood supply.

From purely anatomiceal considerations
one would expect to find gangrene most frequently
in the enteric forms which had started in the lower
part of the ilium and passed through the tight ileo
ceeccal valve and become the so-called ileo-colic
variety.

The put was already gangrenous Or sof't
enough to be torn very readily in 18 ° cases.
Of these 9 were ilio caecal; 6  Were enteric, 4
of which had passed through the ileo caecal valve.
In 3 the variety was not stated. This proportion

2 : g \ were
bears ontthe foregoing supposition. Tn none
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PLATE Xit

“Intussusception lying in the rectum. ilec-caecal

valve near the apex not tilted. Rod passes into

the appendix which has sloughed through a

hole in the caecal wall. Traction of the meso-coclon

drew the pylorus down to the neck. lc adhesions
(Case 14)




details given as to which coat was most affected.
Excluding chronic cases the average duration'of
the disease was 5 deys to the time of operation.
In two the duraticn was onlyb48 hours. Prom g
survey of the literature T am ésrtain that & greater
proportion of the pieces of gut passed come from
the small intestine than from the large.

Iy experisence is that gangrene commences
first at the apex where the vascular changes are
fir st and most severely felt. _This is well exem-
p]ified in cese /4 where the gsangrenous end
could be seen at the enus. From the apex it
soreads back along the returning layer towards
the necka. Roth D'Arcy Power and Dunbar are agreed
in this statement. Treves, however, believes
that it usually commences at the nsck. Whers the
condition of the gut inéide an intussusception is
uncertain, and attempts are made at reduction, the

at the neck.

presence of gangrens first becomés apparent,  This
must be s0 if the anatomical relations of the variouy
parts aré kept in mind. For as reduction is
brought about, the ~ut which forms the neck is con-
stantly changing, as the returning layer becomes
rolled over to form the sheath. It is guite common

for a lerge smount of the intussusception to be

Pate X0



reduced before gangrene appsars. As reduction
s0es On, the softened gangrenous areas comes into
sight and naturally enough it is first seen at the
necka As the neck is often the first portion of
put where gangrene becomes evidént, it may perhaps
give rise to the false imprassion that it was the.
First pert to become gangrenous. In very acute
strangulation, where the neck is very tight, as in
the interic forms, the intussusception possibly
dies as a wholes and the gangrene in these cases
may really start at the neck itself,

We may now note the various ways in which
gangrene may 0CCuUr, Death of the intestine may
teke place by pieces which are shed off bit by
bit and passed without recognition, Very often,
however, the gut is passed in one or more large
and easily recogniged pieces. As a rule the re-
turning layer becomes geangrenous sooner than the
internsl layer, but sometimes the opposite happens
to be the cage, This variation has an important
besring on the anatomicsal relationships of the
portion of bowel passed. Gangrene of the inner
is said to proceed that of the middle layer, most
frequently in ileo-caecal forms. Another feactor
' in the relationships of the pieces pessed is the

nresence or absence of adhesions, If edhesions

(6
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Fig. 19.'Adﬁesions preventing the separation
of pge tube before the other.

Fig.20. r tube free at apex and neck,
being passed first.

Fig. 21. @higt Middle tube free at neck, still
attached at the apex, a long tube is the
result, the mucous membrane inside.
Fig.22. Inner tube free at neck but attached at
apeX, a long tube is the result with the
mucous membrane outside.




are egbsent and one tube dies bgfore the other one, and 1s

seperated at the gpek  and neck, this portion
may be passed some davs hefore the other, . If,
however, adhesions are extensive, the tube which
dies first must wait for its fellow to geparate

and both come away together,

C nasdl
1f the owder tube separates first at the
neck, but remains attached to the inner tube &t the

epex till the latter comes away, one long tube

will result. This will be pessed with the
rnucous surface internal fig. 2. If the

inner tube sgeparsates first at the neck and not at
the &apex, then a long tube will be passed, turnsd
egpperently inside out, i.e. with the mucous surface
externel . fig= 29 Another feairly common way
for the bowel to be passed is in one or more flat
pieces, The explanation of this being that the
gut hees given way along the ccnvex border of the
intussusceptum, where the morbid processes advance
most raéid]y.

Ag & rule the gut is passed in a still
recognisablé condition so that the site of the

intussusception can be roughly estimated.

Curious appearences are sometimes met
with in the portions passed. Thus sephelation
hed teken place &t one or two gpots in & tubular

piece of intestine 24 to 3 ins. long, reported by
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Jeaffreson (Dublin Med., Press, 1845, p.388). Dr.
Dayton (Ibid 1845, p.411) reported the passsge of
two pigmented pieces of bowel 12 and 4 ins. long
respeclively after a 4 weeks illness. The gut
wae divided in its whole length and the mucous
gurface was dotted over, and in places elmost
covered with small dark granﬂlar patches, hard and
resembling grains of sand. There were in addition
patchkes from % to 1 in., in diameter,-in which the
entire coats were changed into & dark mahogany
coloured substance "not dissimilar to think turtle
chell either in hardness or appeerarnce." Similar
sopearances are reported in the Lancet Vol. V, 1863,
Pe 409, In some cases the cause of the intussus-
ception, such as & Meckel's diverticulum or &
polypus have been passed along with the gut, As
much &g three metres of bowsl nge been peassed at

a time (Cruveilhier).,

In infants natural cure by sloughing is
%ery rare, They are, as a rulg overwhelmed by the
acuteness of the process before sufficient time
has elapsed to allow of separatiom, - But in spite
of this such césee heve been reported in infants
though I em not so fortunate as to include a
single case in my series, FOT examples of this see
Peregrine's case, aged 9 mos. (Lancet 1873, Vol.l,

p.iOS). wiggan reported one, a boy aged 7 mos.

(Lancet Aug.1897).
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ATE . XL

¥eckel's Diverticulum with a small

pouched extremity, no terminal process.

The specimen has a complete mesentery
which contains the ending of the superior
mesenteric artery.

The lumen of the ileum was much

smaller above than below its attachment.

Distance from the ileo-caecal valve
20 ins.




ANATOMICAL CONSIDERATIONS.

The gross anatomical forms and relationships
of the abdominal viscera are so familiar that only

a few points need be alluded to.

The mesentery of the infant is relatively
much longer than in the adult. D!'Arcy Power found

the average length to be 8 to 9 inches in 44 bodies.

On drawing on the intestine of a young 1nfant1
I have noticed the frequency and ease with which the
peritonsum can be made to slide off the posterior
abdominal wall, thereby increasing the length of
the mesentery. The subcutancoustissue is 80 lax
that the peritoneum in some places slides quite
loosely over the fascia. This is especially the i
case in the region of the inguinal rings and lumbar

regions.

The root of the mesentery extends as in adults
from the left side of the body of the 2nd lumbar
vert@bra to the right iliac fossa. This length of
the mesentery accounts for the long distances
intussﬁsception, even of the enteric variety, can
travel. Prolapse of 4 to 6 inches of bowel is no
uncommon feature of ileo-caecal forms. The excessive

length of the mesentery is of great benefit in opera-

ting; for, in infants, the wound can be made almost







in any part of the abdomen and the intussusception

brought out of the wound without undue dragging.

On examining the lower end of the small in-

testine I have been struck by the way it narrows

towards its lower end.

In 10 bodises of children under 12 years, 1
find that if the gut be emptied and pressed flat,
the cross measurement of intestine within 3 ft. of
the ileo caecal valve is guite 10 to 15% smaller
than the measurement of the small intestine higher

Up .

The occasional presence of a MecHel's diverticu-
1um in this region recalls the special morphologi-
cal importance of this portion of intestine. The
intestinal canal in its simplest form is a simple
loop into the apex of which the vitellins duct
opens in the feetus. It is towards this duct that
the superior mesenteric artery is directed. In the
vast majority of cases, the duct disappears al-
together. Its site can however, often be demonstrat-
ed by examining the apparent ending of the superior

mesenteric artery.

This artery is usually described as ending
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by anastromosing with its own branch, the Ileo-
colic, but if it is examined closely the ending can
often be made out among the arterial arches. Oppo-
gite this ending a small notch or kink is often to
be seen in the gut wall. The notch is the remains
of the apex of the primitive loop. This is the
site at which congenital atenosis or abscence
of the gut is most frequently seen. 1 have examined
gpecimens of two such cases, 1 have alluded fully
to the presence of a MecHel's diverticulum under

the heading of Causes of Intussusception, page L%

.and will not dwell longer here on the subject. I

may however, just add that the notes relating to
the only specimen of inverted MecHel's diverticulum
causing an intussusception, in the museum of the
Sick Children's Hospital, Great Ornond Street,

are not to be found.

The angle which the lower end of the ileum
makes with the caecum is important. D'Arcy Power
examined this in the bodies of 38 children and
found the angle to be a right angle in 20, in 15
the ileum sloped up towards the ascending colon and
in 3 the axis of the small intestine pointed down-—
wards towards the caecum. Naturally an intussuscep-

tion would be more likely to form when the ileum
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sloped up towards the ascending colon, than when

it sloped downwards to the caecum. In the latter
case when an invagination formed the natural peristal
tic action of the large gut would tend to reduce it.
I examined 23 bodies for this factor and my figures

were as follows.

Ileum opening into large gut at a right angle 6
Ileum sloping up towards ascending colon 15
& = — down towards Caecum _ 2
There is one point which discounts fhis ob-
servation rather and that is that the narrow ileum
slightly dilates before opening into the large gut.
| There 1is as it were a slight ampulla behind the
lips of the valve. This is very well marked in
| the rabbit where it forms a prominent portion of the
gut. In man the walls of this part of the intestine
are stiffer than that of the ileum above. I do not
know if they are thicker as I have not had sections
cut, This ampulla, if I may use the name, always

lies at right angles to the gut. The slope of the

ileum if present is into this and not into the wall

of the colon itself.

At birth and for the first 4 months of 1life
the narrow pulvis does not contain any small intes-—
tine. After thé 4th month, the small intestine be-

| gins to pass into the pelvis. The 4th, 5th and 6th

7ﬂh
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months are the months when most intussuscentions

| are met with. The proportion of males with this

disease is twice (at least) that of females in young
children. Noting these facts in dealing with the
question of the sex influence, I have ventured to
suggest that the deéscent of the intestine into the
pelvis is an important factor in the case. For

the female pelvis will be partly filled with the
small uterus and appendages, and therefore the small
gut will descend neither so easily nor so soon as in

the male. I think that the descent of the gut has

2 great bearing on the angle the ileum forms with

: the large intestine. I have not yet collected enough

figures of the different sexes, taken before and

after the 4th month, to be sure of this fact. But
I feel sure there must be some anatomical explana-
tion to account for the difference in the sex inci-

dence at this age.

In the caecum and ascending colon the most

remarkable thing to be noticed is their free mobility.

As a rule the lower part of the ascending colon is

like the caecum wholly surrounded by peritoneum and

| therefore mobile. I am aware that this is contrary

to the statement of Treves, who asserts that the

presence of the ascending colon is cormoner in late

life than at birth; but it agrees with the observatior
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of Leichtenstern. 1In the small infant the ascend-—
ing colon is very short, the caecum is situated
rather high in the right Iliac fossa or may not even
have reached as low; the liver is relatively very

bulky, and reaches well down so that there is scarce-

1y any space for an ascending colon. The figures
drawn up by Treves for the relative frequency of

the mesenteries of the large gut are as follows:

Descending Meso- colon 22% ,
Ascending Meso-colon 12%
Both 14%.

These figures relate however to adults. From
a series of observations I am conducting as to the
vatency of the inguinal and femoral canals at differ—
ent ages in children, I have come to the conclusion
that the presence or absence of a meso-colon is of
no importance under one year. For if the colon
were bouﬁd down on each side, the peritoneum is
here so loosely attached to the underlying tissues
that the formation and drag of an intussusception
would rapidly produce a very resvectable meso-cololl.
To such an extent is this the case that the duodenum
and even the pancreas have been drawn into the neck

of an intussuscention.

The frequency with which ileo-caecal intussuscep-—

tions are met with compared with other forms, has

o




led to very careful examination of this region by
very competent observers. The anatomy has been very
minutely described by Professor R.J.A.Berry; Mr.
Lockwood and others. Mr. D'Arcy Power and Dr.
bunbar have examined this region microscopically,
but without any very positive result. The mucous
membrane has been noted to be redundant and move-
able owing to the laxity of the sulbmucous tissue

This may, in a prolapsed condition, be the start-

ing point of an invagination. But I can not subserib$
the simile of Leichtenstern, which compares the ileso-
caecal valve to the anus, 6 and the formation of an
intussusception with the formation of prolapsus recti
He thinks that tenemus and increased muscular force
produce both affections; if the caecum is mobile

an ileo caecal.invagination results, if on the other
hand the caecum is bound down then the small in-
testine is gradually pushed through the valve with

the formation of an ileo colic intussusception.

The conditions, at first gight the same, are,

on examination, essentially different.

An intussusception grows by the muscular action
of its sheath; a prolapsed rectum has no sheath.
The mass is protruded from the anus by the vis a

mtra ) &
tergo of the raised anti abdominal pressure due 1o
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straining, a voluntary act set up by rectal irrita-
tion. A rise in intra abdominal pressure would
produce no effect ol an intussusception unless it
had reached the rectum. The raised pressure would be
egqual on all sides of the tumour and would

have no influence in one direction more than in
another. 1In the one case the muscular action is
gpluntary!and in the other guite beyond any control

of the will,




EXPERIMENTAL INVESTIGATION OF THE IMMEDIATE
CAUSE OF INTUSSUSCEPTION.

e ——

Since Nothnagel's paper 1

appeared on the
formation of intussusceptions by electrical stimuli
in the laboratory, little or no progress has been
published as the result of investigation of the
subject. The results obtained by Nothnagel have
been accepted apparently without question and no
one has published: evidence either of a confirmatory

or a contradictory nature.

Nothnagel by stimulating the intestine of the
rabbit with the interrupted current by means of
electrodes placed very close together, noted the
following facts. At the point of stimulation,
the gut becomes pale, hard and cord?ggom contraction
of the circular muscular coat. A strong wave of
contraction passes upwards from this point for a
considersble distance. This wave was found to pass
either grsdually into normal intestine or else to
come to an abrupt stop. In the latter instance a
small intussusception forms of a retrograde charac-
ter, the uncontracted passing over the uncontracted
gut. These retrograde intussusceptions are only of

momentary duration.

1. Beitrage zur Physiologie und Pathologie des
Darmes, p.42 Berlin 1884)
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Immediately below the place where the elec-—
trodes were applied a real descending intussuscep-—
tion was found to form. The normal gut turning
itself upwards over the contracted portion, so form-
ing a descending intussusception. This increased
at the expense of the intussuscepiens. This is
illustrated by the following déscription.

At one point in the bowel a fine blue thread
was drawn through the serous c¢oat znd then cut short.
Lower down a red thread was in like manner placed

in position.

The electrodes were applied to the blue thread;
an ascending contraction followed which might or
might not end in forming a retrograde invagination.
Below a typical intussusception formed. The blue
thread remained stationary in the contracted bowel.
The red thread moved upwards in relaxed gut wall
which passed higher and higher until both threads
disappeared. on cutting the intussusception open
the red thread was found 1lying in the middle layer.
These invaginations disappeared of their own accord

after existing for a little time.

By stimulating the bowel above the intussus-
ception, no effect was obtained. gtimuiation of the

sheath simply made the intussusception more rigid.




l
But stimulation of the gut just below the intussus—

ception, brought about an ascending contraction
which at once reduced the invagination.
Nothnagel also tried the effect of paralysing

a portion of the gut and then stimulating.

Three to six inches of gut were crushed so
as to completely arrest all motion. Stimulation
applied above the inert segment only produced the
usual ascending wave. Stimulation, however, of
the_gﬁt, immediately below the crushed part, pro-

duced a typical descending invagination.

This invagination of necessity grew solely at
the expense of the sheath, which as it were, climbed

up the paralysed inner tube.

These experiments seemed to show conclusively
that intussusceptions could be formed either by
gimple spasm or by severe injury which paralysed
the gut. It was the wish merely to see the actual
formation of an intussusception which caused me to

carry out any experiments.

The frequency with which post mortem intussus-—
ceptions were said to occur in animals which died

from other than natural causes, suggested to my

i



mind that the easiest way of studying the subject
was to eviscerate an animal immediately after death
and to watch the formation and dissolution of the

intussusceptions.

With this end in view, in the spring of 19086,

I shot 25 rabbits. Some were shot with a small
golid Morris tube bullet and some with snipe shot

(No. 8) so as to reduce the risk of injuring the
intestines. All were wild rabbits as the hutch
rabbit is an animal very inferior in energy and
vitality to its wild cousin. The ages of the
animals varied from a month to upwards of a year.

Specimens of both sexes were investigated.

Immediately after the animal was shot the
abdomen was opened in the middle line and the in-
testine watched in situ or after turning them out
of the abdominal cavity;careful notes were then kept
of the details. In not a single case was an in-
tussusception found to form. This being so, the
publication of the exact details of each animal
would be a waste of time. The results obtained were
roughly as follows:-—

Peristaltic action was present in every case

and was thought to be slightly more active in the
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younger than the older animals. The movement did
not seem to be affected by occasional injury of the
intestine by the passage of a bullet or shot. The
peristalsis gradually subsided, dying away first in
the more exposed parts of the gut which became dry,
glazed and cold. Shielded portions of gut which
were still moist retained motion for upwards of 2
hours, and even later than this a pinch could elicit
a sluggish contraction. As a rule the large gut
was at rest before the small, which was at all

times the more active.

Although no definite intussusceptions were
seen, "Nodes" appeared in the intestine during
peristalsis which had all the appearance of small
invaginations and which quite deceived me until a

more careful investigation revealed their true nature

These "nodes" were caused by strong contrac-
tions of the circular muscular coats over quite
local areas. Immediately below this tight con-
striction the intestine was relaxed and dilated
owing to the inhibition of the muscular coat. When
the peristaltic wave passing downwards from above,
reached this spot, it failed to pass the tight con-
striction or even to relax the contracted muscular

coat. This contracted area seemed to act as a block

S



with each other, overlapping, and hiding the con-

~ the two dilated areas were gently separated. It

to the onward passage of the wave. Behind each
wave of contraction a wave of reactionary dilatation
followed, K so that as the wave passed into but not
through the block, the portion of intestine immediate-
ly above became dilated. As a result of this there
was, centrally placed, a narrow contracted portion
with a relaxed and dilated area on each side.

These two dilated areas came into opposition

tracted portion.

As many as four or five peristaltic waves
would be thus blocked and gave one the impression
that more and more intestine was passing into the
"Node". After a peribd of one to two minutes the
apparent invagination dissolved as the local con-
traction became relaxed and the gut resumed its

normal asgpect.

The true nature of the "Node" was easily de-—

monstrated if at anv time the opposed surfaces of

was then evident that there was merely an inter-
vening contracted ring and that no true invagination

had formed.

This appearance will be again referred to in

describing some more elaborate experiments performed
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on live animals under more favourable circumstances
in the laboratory.

I believe that the formation of these nodes
are what many observers have seen and described as

invaginations.

Another noteworthy point was the behaviour of
the gut in the region of masses of lymphoid tissue
which are seen in its walls. These masses seem to
correspond more or less with Peyers patches in the
human intestine. They are found on the free border
of the intestine, but have certain noteworthy
differences. The patches in the rabbit, are relative
ly larger, thicker and rounder than those in man.
They make that part of the wall of the gut in which
they occur, stiff and incapable of active partici-
vation in peristalsis. The thinner and more pli-
able intestinal wall, when relaxed, sometimes
overlapped the edges of the Peyers patch all round
its circumference, so as to give rise to the
appearance of an ulcer with a flat surface having
large rolled over edges. This appearance suggested
the possibility of the Peyers patch forming the
starting point of an invagination. But this was
never reslised. Flicking, pineching, and crushing

the intestine only seemed to promote peristalsis),

B —
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intussusceptions never.

A series of experiments were performed, under
licence from the home office, in the Physiological
department of University College lLondon. These ex-
veriments were carried out under the guidance of
Professor Starling, to whom I am indebted for much

kind help and many valuable suggestions.

The experiments were practically a repetition
of those carried out by Nothnagel. Since Nothnagel's
time a considerable amount of work has been done
and knowledge gained as to the factors governing the
movements of the intestine. Professor Starling
is among those who have been most active in this

branch of investigation.

DESCRIPTION OF AN EXPERIMENT.

A rabbit was placed under ether. The animal's
head was fixed over the edge of a bath containing
saline at the temperature of the animals body. A
carefully regulated Bunsen burner served to keep
the temperature at the same level. Laparotomy was
verformed and the abdomen opened in the middle line

from the ensiform to the pubis. A1l bleeding was
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controlled. The animal was turned on its side ana
the intestines allowed to come out of the abdominal
cavity and float free in the saline, where they

could easily be observed.

Various portions of intestine were chosen, and
riece of cotton thread passed with a needle through
the mesentery near the gut and knotted in such a
way that the upper and lower ends of this portion
of intestine were easily distinguished. If this was
not done it was very hard to tell the upper from
| the lower end even by the peristaltic wave. A
| Lechanche cell was attached to a primary coil
and from a sliding secondary coil wires were led
off to needle electrodes. The points of the elec-—
trodes were separated from each other by a distance
varying (in different experiments) from one to

two millemeters.

The primery coil was set in action. A selected
portion of intestine was supported by the hand near
the surface of the saline, and the electrodes placed
lightly on the surface. The distance between the
primarily and the secondary coils was noted in each
case. To begin with very wesak currents were used.
At a distance of more than 9 c.m., 1little or IO
effect was produced, so that after this was ascer-

tained each application was started with the primary
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coil at this distance from the secondary. The
electrodes were applied several times and the effects
noted in each case, time being given after each
application for the gut to resume its normal action.
The sécondary coil was then moved 2 c.m. nearer the
primary coil and several applications again made.
This was repeated again and again until the secondary
coil had been pushed home, moving it 2 c.m. nearer

_&whtﬁm.

The whole performance was begun again at another

| part of the intestine, and so on till all the in-

testinel tract had been investigated. These experi-
ments took between two and three hours and involved

several hundred applications of the electrodes.

The animal being under ether and the temperature
of the water maintained throughout the experiment;
when the experiment was over the animal was killed

while under the anaesthetic.

It would only weary to reproduce the experi-
ments in detail, the more so as no startling result
was obtained in any. The following short account

will give an idea of the method,and the results will

be then discussed.
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Experiment I.

Male rabbit full grown. Had been fed. (arrange-
ment of apparatus and exposure of intestines as
described).

Effect of stimulation of upper part of small

intestine.

| Distance of

Secondary from
Primary coil.

12 c.n. Very slight local constriction (3
applications)

9 ce.n. Local constriction, wave of contraction
passing up for about half an inch and dying
away. Wave passing downwards as an ordin-
ary wave of peristalsis, The local con-
striction lasted about half a minute and
passed off (4 applications).

7 c.m. Local constriction and waves as before,
once a "Node" formed owing to relaxation
on each side of the contracted portion.

The relaxed portions meeting over and
hiding the contracted segment, no invagi-
nation (5 applications).

5 c.n. Stronger local constriction extending
over a slightly wider area; once it narrow—
ed down to a very thin band but was not

swallowed (3 applications).




3 .Coll, Stronger local constriction, the gut
becoming pale and anaemic from the empty—
ing of the blood vessels; longer time

taken for the contraction to pass off.

l.c.m. As before, appearances more marked; no
intussusception.
Coil push-
ed home. About an ineh thrown into strong con-

traction pale and stiff. Peristalsis goes
on above and below as before. Below there
is a small area of relaxation. After 10
to 15 seconds the area of local constric-—
tion decreases by about half, but it re-

quires some minutes to pass off altogether.

These observations were repeated again and

again at intervals lower down the gut. Special

attention was paid to the gut just about the region

of the ileo-caecal valve, but no different appearances

were found there. No intussusception was produced

either in the large or small intestine.

The animal was then killed.
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Ixperiment 2.

Male rabbit full grown, not fed for six hours.

|
( arrangement of apparatus, anassthetic, and exposure

of intestines as described).

The ordinary peristaltic movements were seen
to be taking place. By the advice of Professor
Starling the inhibitory influence of the splanchnic
nerves was removed. This was done by turning the
animal over performing laminectomy in the upper
dorsal region and exposing the spinal cord. The
cord was then severed and the lower end destroyed
by pushing a thin piece of whalebone down the neural

canal.,

The well known effect was immediately seen.
The intestines, freed from the tonic inhibitory
action of the splanchnic nerves and under the con-—
trol only of their motor nerve the vagus, became
greatly excited in their action. Wave after wave
of swaying peristalsis followed each other in rapid
succession. The gut moored to the body by its
mesentery, seemed endowed with very much the same
continuous snakelike motion as is seen in long i
green weeds at the bottom of a swiftly flowing E

|

stream.




On the upper and lower ends of the coils, were |
|

placed distinguishing marks.

Stimulation was then proceeded with.

Secondary
from pri-

mary coil. Local contraction at point of stimula-

9 c.n.

7 c.m.

5 c.m.

3 Caeile
1l c.n.

pushed
home

tion and wave passes up a short way, down-
wards into an ordinary peristaltic wave.
Very limited sphere of action. Movements
elsewhere not interfered with (4 applica-
tions).

The same thing, a Node obtained once
rapidly dissolved again (4 applications)

Local contractions stronger stimulation
seems to increase the motion below, nodes
obtained occasionally. On stimulating at
a point more than 2 inches below node no
effect obtained, at a point nearer than
this the wave passing up dissolved the
node. C.f. Nothnagel, stimulating just
above the node caused it to dissolve
immediately (especially when the current
was still stronger).

The same effects were produced

1 " " " i
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The different parts of the intestinal eanal
were tried without producing a result differing

materially from these recorded. No intussusceptions

were Tormed. Nodes were seen also appearing

without the gut being stimulated.

The animal died from an overdose of ether
half way through the experiment, but this did not

affect the intestinal movements in any way.

Experiment 3.

Female rabbit, pregnant . (arrangement of
apvaratus as before) 1In this case the spinal cord
was divided in the upper dorsal region and the
lower end destroyed, before the intestines were
exposed.

The same method of investigation was applied
here and given up after 2 hours. No positive result

was obtained.

Experiment 4.

Male rabbit full grown, had not been fed for
24 hours. COonditions the same as in the last ex—
periment. The cord was divided and the lower end
destroyed before the intestines were exposed.

After a two hour trial with no positive result

the experiment was abandoned.




Experiment 5.

Two foetal rabbits shortly before full term
were investigated but the intestines did not exceed

the size of thread worms and proved useless.

Time and the closing of the physiology depart-
ment d4id not allow me to prosecute these investiga-
tions further. I shall, however, at the first
oppvortunity investigate the behaviour of crushed
and injured gut. The injured gut in the shot
rabbits behaved in no way different as far as I could
judge, from the normal. I hove also to try shortly
the behaviour of the intestines when an artificial
intussuscention has been produced. It is said,

I think by Pawlow, that intussusceptions so made in
the dog, may even be stitched in position to pre-
vent reduction, and the dog appear none the worse
therefor. The intestine of this animal is however
peculiar in the great amount of muscular tissue it
possesses. This may enable it to overcome any ten-

dency to obstruction.
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CONCLUSIONS.,

The results of these experiments then differ
very much from those of Nothnagel but I believe
that what I have called nodes he has termed intussus-
ceptions. These were frequently produced by elec-
tric stimulation. But they are also produced with—
out such stimulus, as I had already seen many of them
in the rabbits I shot. I believe they are of per-—
fectly natural occurrence. Cannon in his work on
the intestinal movements of cats draws attention
to what must be the result of such local contrac-
tions, viz.'segmentation of the food. His investi-
gations were carried out by photographing with the
X-Rays the position of quantities of food which
contain large amounts of Bismuth . The outline of
the shadow cast by the bismuth indicated the state
of the walls of the intestine whether contracted
or otherwise.

He found that in addition to the ordinary
peristaltic action which passed on the food, local
contractions took place which segmented the food

into short lengths.

1 believe that the local contractions I have

mentioned are those referred t0.

" The nodes are just what one would expect from
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the fact that there are two relaxed portions of gut
on either side of a contracted piece.

But nevertheless though I do not attach to
these the name of intussusception, they are very
suggestive of the mechanism by which an invagination
might readily come about, namely local contraction
of the circular fibres ending abruptly above and
below, while the contraction of the longitudinal
fibres, are more diffuse in their action. The

longitudinal fibres acting from the local contrac-—

tion as their fixed point, draw up the lax gut over

the local constriction. Once started the longi-
tudinal fibres continue to pull more and more
sheath up over the intussusceptum. In sach con-
traction they would take as their fixed point, the
existing neck'of the intussusception. If the gut
was quite free and had no mesentery the apex of the
intussusception would remain stationary at the posi-
tion of the first local contraction. The sheath and
gut below would do the moving, ciimbing up as it
were, over the intussusceptum. As in the body how-
ever, the lower part of the gut is more or less fix-
ed the peristaltic action pulls the intugsusceptum

dovnwards in a swallowing mainer.

I am of opinion therefore, that the way an
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glight irritation is necessary. This increaseg the

intussusception is brought about is by inco-ordination
of the circular and longitudinal muscle fibres in
the intestinal wall, whereby the longitudinal

fibres are able to pull one part of the intestine

over an area where the circular fibres sre in action.

I believe that to produce invagination, a

action of the muscles and incoordination ensues. A
amall invagination results and this goes on growing
until the intussusceptum is large enough to become
acted on like a foreign body or polyp in the in-
side of the gut. On the other hand, violent irri-
tation is equally able to produce the invagination
but the strength and rapidity of the contractions
reduce the invagination svontaneously before the
intussusceptum is large enough to act as a foreign
body . A zlance at the chart opposite page
shews that during the months of July, August and
September, when the violent irritation caused by
epidemic diarrhoea is at its height, the mumbers of

intussusceptuons fall.

The borderland between the physiology and the
pathology of the intestinal action 1is, I imagine,
a very narrow region. It is probable that what I

have described as the formation of Nodes goes on

g



normally in the intestine and results in the seg-
mentation of the intestinal contents, as seen by
Cannon. Poésibly the formation of Nodes or even

of slight invaginations is not infrequent, their
dissolution in the great majority of cases being
ohyaiologtonl), Bt In the minoribyi i i
is just sufficiently upset to allow the growth of the
intussusceptum to proceed until the narrow border
land is past. The mechanism is so delicately balanc-—
ed that at times the least thing may tilt the

scale. The strangeness of some new proprietry milk,
the piece of soaked rusk,or the grain of grey powder
may be just sufficient to transform a hitherto
physiological process into a pathological condition

fraught with the gravest danger to life.

Injury to a portion of the gut paralysing a
segment, whether caused by a blow or by ulceration
may enable the lower active portion to swallow the

upper and paralysed segment of intestine.
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AGE INCIDENCE.

As the age of the child varies,so also does the
liability to suffer from intussusception. The re-

lation of age to incidence of the disease is re—

markable and constant. Of my 103 cases no less than

75 were not more than 12 months old. Other statis-—
ties tally very closely with these figures, thus in
61 cases occurring in University College Hospital,

London, Mr. Barkef found 40 were 12 months and under.
In 59 cases from the Royal Hospital for Sick Children
Edinburgh, Dr. Dunbafszund a atill higher percentage
were infants, only 6 of that number exceeding that

age.

But we can differentiate still further and
say that certain months of life are the ones above
all others, in which intussusception is to be feared.
This period is from the beginning of the fourth to
the end of the 6th month.

ofny
Among the 75 cases of 12 months and under, 37

or about half occurred at this age. Leichtenstern fo
among 593 cases of all agéa, not less than 80 in-
vaginations took place at this time. The folldwing
are a few quotations dealing with this point in

children 0

Y O fon Wi, Clisangia R0 Hof.
1 Amwc%}.\m &.u.tth(:

Ly

und

il



Authority. Number of Casges Those from 4
under one year. to 6 months
old.
Lewis Smith 29 18.
Hansen 39 22
Pitz 91 55
Barker 40 22
Dunbar 53 332.

The fourth, fifth and sixth months therefore
are to he regarded as the suspicious period, for
any child which is brought for treatment when suffer

ing from pain, diarrhoea and vomiting.

In drawing up statistics it is often very
fallacious to trust to a collection of published
cases, for a larger.proportion of successes will
naturally be published, and the failures not drawn

attention to.

We have, howsver, the 60 consecutive cases from
University College Hospital, and 59 similar cases
from the Royal Hospital for Sick Children, and if
to-these are added the cases here published, we
have the handsome total of 222 cases of 12 years
old and younger. With these a very fair average

may be strueck,of the age incidence in children.

I
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Mr. Bakker's series in black.

Dr. Dunbar's in Green.:

Great Ormond Street Hospital's in Blue.
The Common Chart for all three in Red.
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If a monthly curve is compiled from these figured

(see the chart opposite) it is seen to rise abruptly

i
from the 3rd month and mounting rapidly, it reaches if

| ;
‘mains steady till the eleventh month and again falls

with abruptness. There is a steady fall during the

first four years of life, more being met with in the
first than any of the subsequent years of life. The
number of cases met with in the first as compared

with the second six months of life is as 2 18 to 1. {

highest point at the 5th and 6th months, falls rapidly

to one third its height at the 8th month, and then re-—

-
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The youngest case was a male 6 weeks old, he was
operated on and recovered. In my cases the ages of
the 5 children above 6 years were 7%, 9%, 9%, 11 and
12 respectively. 1In one case only was the age not

gtated.
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THE SEX INFLUENCE.

In 102 cases in which the sex was noted the

males were 66 and the females 36.

accidental proportion for the males exceed the fe-
males in all tables drawn up with reference to this

disease, and that sometimes by the extent of 3 to 1.

The proportions found by a few writers are here

quoted:—

Name.

L Lewis Smith

2 Rilliet

3 Brinton

4, Duchanssoy

6 Haven

7. Pitz

8. Leichtenstern

Males

2.2

3.4

to
to

to

to

to

to

to

to

This is not an

Females.
i
1 (children)
1
1 (Adults)
1 ;
1 (under 13 yrp)
1 (A1l ages)
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Name . Males to Females.,
9. Barker 2.8 to 1 (children)
10.Dunbar 3. to 1 (children)

Why this sex difference should be so marked

in every case, is difficult to say, the more so

as it is most marked in young children before differ-—

ence in the sex configuration becomes Q;;ﬂ@gﬂ The
only way I can account for it is that in the female,
the uterus, small as it is in the infant, is suffi-
cient to filli, to a very large extent, the narrow
pelvis. The lower part of the ilsum does not there-
fore occupy the basin of the true pelvis, as often
as it does in the male. This makes the angle
which the ileum forms with the colon more often a
right angle in the female than in the male. D'Arcy
Power first drew attention to this fact in trying

to explain the frequency of intussusception at the
ileo—-caecal valve, shewing that if the ileum formed
an obtuse angle there was more likelihood of an
intussusception passing up the colon than when it
formed an acute or even a right angle. He did not
hdwever, attempt to account for the difference of

8ex by this means.
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Climatic Influences.

Intussusception occurs in all climates and
countries. I have no figures to shew that there is
any difference in the incidence of the disease
between hot and cold countries. Mr. Barker has
however, told me that in Germany the surgeons
seldom meet with cases of intussusceptions even in
the large hospitals. The reason of this may he
that breast feeding is more generally resorted to

in Germany than in this country.

The seasons have all in turn been blamed for
the onset of this affection, according as one or
other of them predominates in the cases collected
by each individual. Comparing Mr., Barker's, Dr.
Dunbvar's and my own cases again we have the follow-

ing table.
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CHART SHEWING THE EFFECT OF
THE SEASON.

196 cases ( consecutive) from the Royal
Hospital for Sick Children, Edinburgh; University
College Hospital, Londons and Great Ormond Street
Hospitals; all the cases being under 13 months.
The most noteworthy fact is the decline in
the number of cases during the months of July,

August, and September, when infantile diarrhoea is
most prevelant.




The curve of the total number of cases is low
in January, rises to its height in March, then gradu-
ally declines till it reaches its lowest in Sep- |
tember and finally rises slightly towards the end
of the year. It is interesting to note that during
the hot months July, August, and September, when
gastero—-intestinal troubles in infants, are at their
height, the number of cases of intussusceptions
steadily diminishes. This goes far to prove
that serious gastero—intestinal disorders are not

great predisposing or actual causes of this complaint
i
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account for the onset.

EXCITING CAUSES.

Exact statistics of the number of cases in
which an exciting cause can bhe assigned, are very

difficult to obtain.

The child is so often brought to the hospital
in a very serious condition. The house surgeon
elicits the main points of the history, examines the |

child and finds the tumour. Interest in the smaller

dietetic details is then lost in the hurry to remedyi
the condition as soon as possible. And when the |
notes come to be written up afterwards the mother
is not at hand to be queationed.- For this reason
the food of the child or its occupation immediately

before the onset, seldom find a place in the notes. |

out of 103 cases, a cause could be assigned on
34 occasions, and in some of these the cause was

evidently fanciful. In 69 nothing was known to

No cause assigned 69
Imoroper feeding (including steak, )
bloaters, fruit, crusts) or change ) 9
of diet from breast to patent foods)
gonstipation, straining or medicines given 8
Diarrhoea 8

Inlarged glands (found p.m.) 3

1né



' fed must be far larger in the first than in the

A strain or injury 1
Mesenteric band 1
Bronchitis, Chorea, Diphtheria (each 1) 3

Tumours (Sarcoma) 1

Out of these 69 which could not be accounted
for, 57 were under 13 months old, at least 18 were
fed exclusively on the breast, and many more, per-
haps the majority were fed on the breast with the
addition of patent foods. Nearly all the children
were thriving well. It is noteworthy that acute
intussusception rarely attacks spare thin children.
Wiederhofer asserts that most cases of intussuscep-
tion are met with in perfectly healthy children.
The accounts of my cases fully confirm this asser-

tion.

We have seen what a huge proportion of intussus-
ceptions are met with in children under 13 months
old, and that of these, twice as many occur in the

first as in the second 6 months of 1life.

Now the proportion of children who are breast

second six months.

'fﬁY



Therefore we can argue that in the majority of
cases it is not really bad feeding which has caused
the onset. We must then look at the condition of
the gut and consider its anatomical arrangements
and relationships and enguire into these and the
physiology of its nervous mechanism to see if

we can account for the determination of the disease.

The anatomical considerations have already been
dealt with, page bq . The physiological

considerations remain.

The Physiology of the intestinal
movements.

Lying between the two layers of muscle which
are found in the intestinal wall, is the nerve plexus
of Auerbach, composed of non medullated strands .
which cross ecach other. At the point of crossing !
are nerve cell stations acting as nerve ganglia.
From the ganglia of this plexus fine fibres pass
inwards to the submucous coat where lies the plexus

of Meisener. This plexus controls the movements

of the villi.

The movements of the intestine are of two kinds.
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testine with nicotine, as the ganglion cells are .

In the first place, if seen in a warm saline bath
the gut displays a constant swaying or waving motionj
which travels rapidly down the intestine. This
movement is myogenic, i.e. it is due to the rhythmic
nature of the muscle cells, and is passed on from
one cell to another.

The movement has no action on the onward paséage

of food.

The second form of motion is the true peristal—t
tic waves which pass down the intestine in a slow ’
manner, the portion of gut below that which is in
contraction being always in a relaxed condition. It
ig these waves which pass on the intestinal contents.
This action therefore is a co-ordinated one involving
contraction at one spot and relaxation at the point

immediately below .

The movement is abolished by painting the in-

thereby paralysed. The swaying movement however
continues. The peristaltic waves are therefore true
co~ordinated movements and are presided over by the
local nervous mechanism in the gut wall and not
controlled by the central nervous system. They con-
tinue when all nerves are cut.

In addition to these movements, strong local

contractions occur at irregular intervals for the
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| But if in the infant, there is imperfection in

- system.

| The action is governed by the plexuses of Auerbach

purpose of segmenting up the food., !

If we consider the ordinary nervous mechanism
of an 1nfant we find that for all co-ordinated actions
ita control is very imperfect. Sucking and swallow-
ing seem to be the only two actions of the newly
born. All the rest are gradually acquired through
a process of education. The bladdgr and rectum
are gquite out of control. The ease with which the

stomach ejects its contents is familiar to all.

Gradually the nervous system bsecomes educated

to the control and management of these functions.

actions which ultimately become perfectly co-ordinat-—
ed, how much more imperfection is to be expected in
the nervous control of the muscular action of the
intestinal tract which, even in the adult, is never

really under the management of the central nervous

The movement of the intestinal canal is the
only example in the body of reflex action in which

the central nervoug system does not participatg.

and Meisener, situated in the intestinal canal (Star-

1ing, Elements of Human Physiology, D.363).

1%L0,



‘and excreta. That the latter function is but poor-

Up till the time of birth there is little or
no action in the intestinal walls. There is no call
for it. After birth the intestine has to undertake
the double function of absorbing the nutriment for !

the gystem and of passing on the indigested residue

1y carried out is evinced by the condition of con-
gtipation as commonly met with in breast fed babes
and by the ease with which diarrhoea is set up.

May not the want of control in co—-ordination of the

intestinal peristalsis be a great factor in the
production of intussusception? I think it is.
1 say factor, because it can only ve partly the
cause. If it were the only cause it is obvious tha

the younger the child, the less perfect the in-

el I el L S T

co-ordination, and the more frequent would be the
invaginations. It is true that more occur in
the first than in the 2nd.rix months of 1life, but

invaginations before the third month are rare. In

the first three months it may he that the 1n—coordiﬁ
nation is so great that invagination to any extent 5
does not take place, or if it does the same want of?
co-ordination prevents its growth and brings about
its dissolution. Many observers have remarked on

the possibility of small transient intussusceptions

12



being the cause of the temporary attacks of scream—
ing, struggling and straining in small infants.
These attacks, when the child holds its breath and
becomes cyanosed are the "internal convulsions" so
familiar to mothers. If this is really the cause,
the term is not inappropriate. That intussuscep-
tiong do form and dissolve naturally is proved by

some of the cases in this thesis.

Most of the cases of_intussuscepfions under
one year seem to occur between the 4th and the Tth
month. This may be accounted for by the fact that
this time corresvponds to the period when the mothers
are beginning to augment the food the intestine is
used to, either the breast or some prepared milk,
by bread, biscuits, crusts, or by more out—of-the
way articles of diet. The co-ordination which we
may suppose has been educated to deal with the
child's ordinary food is now upset by these strange
substances, Although this change of diet is rarely
thought worth mentioning as the cause of the dis-
order, it may quite well account for the onset of

many of the cases in which no cause is assigned.

|

2. TImproper feeding or change of diet was assigned
as the cause in 8 cases. Substances like steak,
bloaters, apples,and other indigestible materials

are more than enough to upset the coordination when

129
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given to infants.

3. Constipation etc. 1In only 6 cases was consti-
pation mentioned as a possible cause of the trouble,
not a very high figure when the membsrs of consti-

pated children are brought to mind. In one case the

symptoms came on suddenly when the child was actually

straining at stool (Case 20). In two cases the
symptoms came on soon after the giving of medicinal

substances for the relief of constipation. i

It is quite conceivable that an impacted

scybalous mass might initiate the invagination.

4. Diarrhoea and enteritis only claims to be the
ceuse of 8, but I think this number is rather below

the average. In looking through the literature the

impression given is that in children looseness of
the bowels vpreceded the symptoms more often than i
in 8% (See Lancet Vol. 1, 1876 p.12, Path.Soc.trans.

vol,viii, p.177; St.Bart's Hosp. Repvorter 1876 p.95),

But the figure can not be a very high one as
the nmumbers of cases diminish during the months of
July, August, September the time when infantile
diarrhoea is rampant. It is possible that the
diarrhoea which is sometimes given as a cause may

really have been an early effect of increased peri-

stalsis, which caused first the diarrhoea, and
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afterwards the intussusception.

5. Enlarged glands seem to have been the primary
cause of the invagination in two and possibly in B
cases. If the glands situated close to the mesen-
teric attachment enlarge they may press inwards
the adjacent wall of the gut and thus start an

intussusception. See IlalTe Wand XV

6. Injuries have often a definite association with
the onset of intussusception. This association

is more often met with in adults, who can give an
account of their injuries. Scarpa (Traite. Prac-
tique des Herniae, p.443) records the case of an
adult aged 40, who while drunk was knocked down by
a cab, the wheels of which passed over his abdomen
between the umbilicus and the pulvis. Great abdomi-
nal pain accompanied by all the symptoms of intussus
ception ensued. On the 16th day, 4" of ileum with
the mesentery attached were passed per rectum.

Case 1 of Dr. William Thompson's series (Ed.Med.

and Surg.Journal Vol.44, p.296) is a good example
of the same thing where a soldier shewed signs of
intussusception immediately after receiving severe
blows in the abdomen. He also recowerel after

passing a quantity of gut psr anum,

jh
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It is not difficult to understand how an atonic
and partially paralysed piece of gut after an injury

might get swallowed by an active neighbouring piece.

Hernia, Cholera, and enteriic fever may cause
such injury to the bowel wall as to give rise to

intussuscepntion.

It is so0 easy to see the connection between
the onset of the symptoms and exertion of an ordin-
art nature, yet such is often the cause asceribed.
The symptoms have developed suddenly while children
have been jumped in someons's arm;: In babes such
exercise is often followed by rejection of the
stomach contents. |

Gymnastic exerciseé; severe and sudden muscular
strainéi and even fits of whooping cougﬁ%have baen
blamed for the onset of the symptoms. In many
of these cases it is probable that the exercise was
merely coincident as in case 71 where the twist
which was supposed to casuse the trouble précedeﬂ_

by many hours the onset of any symptoms.

7. Mesenteric Bands though not necessarily injuring
the gut wall may so interfere with the intestinal

movements as to be the cause of the intussusception.

.(Traite Clinique et prat. des Mal. des Enfants,,
1861 t.1, p.806. “Lancet, Vol.l, 1877, p.273. New
York Med. Record, 1896 p.73)

*(Lancet, Vol.l, 1893 p.651.°Lancet Vol.ll, 1888,
p.315. Trans. Clin. Soc. 1889 p.282)

“§

12L5 .



L.Lz,ti“u Pol Y t, C-‘-tl‘l.s:l.‘l'\ﬂ

(nvagin a Fion




A good example of such an instance is case 77,
where the band causing the intussusception was an
apyehdingSpivhediwm which had become adherent
after an operation, which had been performed 6 months
previously to relieve an acute intussusception.

Joseph Bell (Ed. Med. Journal p.53, 1882) reported

a gimilar case.

8. Of the three diseases Bronchitis, Chorea, Diph-
theria, to each of which the cause of one intussus-
ception is assigned, the bronchitis and the Diphth-
eria were concurrent and I think nothing more. The
chorea cprtainly improved before the onset of the
symptoms, but the nervous instability may have had
something to do with the muscular incoordination

of the intestine, as well as with the movements of

the limbs.

9. Tumours when small and projecting from the
wall of the gut in the form of polypi are liable

to be grasped by the intestinal peristabsis and the
gut wall to which the pedicle is attached becomes
the starting point of an invagination. Such tumours
when present are a common cause of invagination.

They may occur in any part of the intestins, and
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PLATE . XIV .

Ileo - caecal intussusception
associated with a sarcomatous growth. Toc shew
the great enlargement of the glands in the
neighbourhood. Part of the intussusception
has not bsen shewn, only the apexz has veen
drewn, the stick passed through the valve.

(Case 9)



are most frequently met with in the lower ileum.
They may be single or multiple as meny as 30 have
beeﬁ counted in one individual the largest being
associated with an intussuscention. They have been
the cause of 3 separate intussusceptions simul-
taneously. (Homolle) 1In some cases a polyp

has been present but the intussuscepntion has occurr-

1 2
ed independently either above or below its attachmeny.

I':Z.,",.
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A subserous lipoma has been known to start the invagihation.

Tumours of a more serious nature are not 'so .
frequently the causé of intussusceptions on account
of the early rigidity imparted to the intestinal
wall.After adhesions form,invagination of the growth
becomes almost impossible. Case 9 seemed to have
been caused by a round celled sarcoma. An intussus-
ception preserved in the museum of St. George's
Hospital from a child 5/12, was caused by a similar
growth, Treves mentions having removed segment of
bowel containing a small chronic intussusception

asgociated with a lymphe sarcomatous growth.of the
bowel. (Loc. cit. p.184) The two last mentioned
were both Ileo caecal in type. Instances of carcino-
matous growths being the cause of intussusception
are hardly to be expected in children, but many
have been reported in adults. 'Bryant recorded 3

(Med.Chir. trans.1894 p.169) cases. layo Robson

1. (Hewett Path.Soc.trans. Vol.l De. 95)
. (Lockwood, Ibid. 1892, D.74)
,F’145.

3 Ballotta. Ippocratico Jano. 1869, 3. Se,XV







(BuMod.Vol.11l, 1895. D.963) and Symonds (B.M.d.

Vol.l, 1895 p.638) have each reported cases.

10. A Mechels Diverticulum has been known on sever—
al occasions to have been the starting point of the
invagination. The percentage of bodies in which
these embryonic remains are found is very difficult
to ascertain, as many pass unnoticed at the post
mortem examination and many more probably escape
mention in the notes. I examined the post morten
Records of 5500 children under 12 years of age in
the Hospitai for Sick Children, Great Ormond Street,

and only found 33 lechels diverticuli.

The result of the analysis of the cases was
as follows. Males 24, Females 9. This difference
in the sexes seems to be too marked to he accidental
The average distance above the valve calculated
from the 26 cases in which it was measured, was 29
ins. the furthest was 53 and the nearest was 12.
only one was attached to the umbilicus, and that
was patent and discharging faeces. Two had internal
attachments, one from tubercular peritonitis and the
other for no obvious cause. Both these caused
death by strangulating a loop of gut. Twenty
eight were unattached, and in four of these terminal
cord like projections were described, in one the

commmunication with the bowel was merely capillary

12.%.



PLATE XY

An inverted Meckel's Diverticulume.

It was found post mortem and had given
rise to no symptoms during life.



and the contents were a clear greenish fluid. In
one there was no opening even into the intestine
and it contained white pultacioﬁs material. The
correctness of counting this last as a Mechel and
not as a dé&oid is queried in the notes. Two of
the unattached diverticuli were associated with
intussusceptions of the ileo caecal valve. These
two diverticuli were situated each about 30 inches
above the valve and to neither could the cause of
tiie disorder be fairly ascribed. A Mechels diverti-
culum has been known to become inverted and project
into the bowel and so become the starting point of

an invagination. Specimens No., 1819 in Guy's Hos-— .

| pital Museum and No. 2718A in the R.C.S. Museum

are examples of such conditions. Adams (Path.Soc.
Trans.1l892 p.75) reported.the case of a male, aged
42, taken ill April 27, recovered. Again taken ill
on May 18 and died on June 9 - peritonitis and in-
testinal obstruction. An inverted Mgchel g" from
the ilec caecal valve caused an ileo colic intussus-

cevntion. The diverticulum was turned inside out.

11. Undigested Hasses of food and Foreign bodies .
Ve have already dealt with the possibility of
intussusceptions being caused in young infants by

the giving of unaccustomed articles of diet, we deal
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here with masses of unsuitable or undigested food
actually found in the neighbourhood of the intussus—
ception eithier at the operationlor on post mortem
examination. Gay reported a case where the ileo-
caecal valve was blocked by a mass of undigested
rice (On intestinal obstruction by invagination
London 1862) Baur and also Dubois reported masses
of cherry stones associated with intussusceptions.
Le iMoyne mentions a case where undigested beans,
and Treves where a mass of chewed nuts were apparent-
1y the cause. A large piece of tendon has been
known to cause intussusception in an animal, The
case of the "Human Ostrich" (Brit. Med. Journal
Vol.l, 1894, P.963) is another example. This man
swallowed all sorts of articles to gain a livelihood
and eventually died of perforative appendieitis.
A sharp hook he had swallowed had dragged in the
bowel wall and so formed an intussusception.

I know of no such causes reported in children.
Hughes (Guy's Hospital Reports 1856, 11.59) reported

an intussusception associated with lumbrici.

12. Appendix. It is possible though rare for in-
vagination to take place primarily in the appendix.
When this organ is turned inside out and lies in

- the lumen of the cascum and colon,%hat it will act
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l1ike a polypus and 50 cause invagination of the

adjacent portion of bowel.

1. The best publisihied example of this condition is
Mr. Pitt's case (Lancet June 12.97) a Female, 2%
yvears, suffered for 3% months from the classic
symptoms of chronic intusnusception. The condition
was however unrecognised till the gut was pro-
truding 4" beyond the anus. A Doctor replaced the
bowel and Kneaded the abdomen, when suddenly with

a gurgling sensation the tumour entirely disappeared .
Four days later the pain returned and the symptoms
continued for 11 days, gradually becoming worse.
Recurrence was diagnosed and the abdomen opened.
Caseous glands the size of cob nﬁts were found
adherent to the mesentery. An intussusception was
reduced with ease, but no appendix was found. A
dimple into which the meso-appendix disappeared
indicated its base, while the organ itself was

felt inside the caecum. The caecum was opened and
the appendix removed, and the gut closed. Complete

recovery ensued.

The other cases reported up to date are:
1. McKidd (Ed.Med.Journal 1859)  Jlate XM
A male 7 years, used to pass worms, and after

intermittent pain for a month died. At the post
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mortem examination a lump was found in the caecun,
no trace of an appendix seen, but it was found in-
side the caecum lying free upwards and inwards
across the valve. The base was 2%" in circumferencs

length 2" twisted ihto a spiral, and partially gangen

2. Waterhouse (Path. Trans. 1898 p.108)

A girl 4 years suffered from intﬁssuaception.
Manipulation under Chloroform, caused the tumoun
to disappear only to return 5 days later. The ab-
domen was opened and an intussusception found 4 ft.
above the lleo-caecal valve, this was easily re-
duced. Another was however present in the region
of the caecum. The appendix was partially gangenous
and in trying to reduce it the caecum ruptured. The
caecum was excised, death followed. The appendix

could not be reduced even outside the body.

3. Rolleston (Bd. Med. Journal 1898)

Male 32, died from a perforated gastric ulcer.
At the post mortem examination the mucous membrane
of the base of the appendix was found prolapsed in-
to the caecum. This was caused by a hard faecal
mass which was endeavouring to escape from the
lumen of the appendix. It is conceivable that this
in a further stage might have caused invagination

of the whole appendix or the adjacent wall of the

ous.
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large intestine.

4. Greig Smith (abdominal Surgery Vol.ll D.678)
states "In one of my fatal cases the appendix was
intussuscepted into the caecum, and this, after

death, was found unreduced." The reduction had

only been attempted by injections.

5. Treves (Intestinal Obstruction p.181)

Girl 12 years, Chronic intussusception. "Being
convﬁnced that the mass projecting into the caescum
after reduction of the ileo caecal invagination
was a tumour, I excised the swelling. It proved
on examination to be an enormously thic'kened arpen—
dix. It measured 2" on its long axis and its
transverse diameter, as measured after section,
was 1%"?

%9 7-
6. McGraw (B. M. J. Vol.ll, p.956)

Maig aged 7 years, took cholera in June; got
well but was subsequently liable to great abdominal
pain lasting several hours for which as much as %
grains of morphia had to be given. The condition
got worse and on October 27, the abdomen was
opened and a freely moveable caecum withdrawn.

The appendix and half the caecum were invaginated

into the rest. The thick invaginated part was

excised with a good result.
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and turned

he appendix ig inverted

T
inside out.




7. Wright and Renshaw (B. M. J. 1897, Vol.l p.1470)
Male 210/12 with a years history of diarrhoea
alternating with constipation. On December 5th

diarrhoea, on December 7 pain began and

tumour felt, spasms and colic. January 7 operation.

The tumour was thickened caecum to which the ileum
and appendix were matted. The base of the appendix
was pushed inwards carrying with it the caecal
wall "forming a depression about the size of the
first joint of an adult index finger, from which

the appendix sprang like the stalk of a mushroom'".

The lumen of the intussuscepted part was obliteratedl.

The child recovered.

8. Gh%ffey,quoted by McGraw, see above. (The re—
ferences 1 have are the Lancet 1888 and 1887, but
I could not find the case).

Child 3 years. An intussusception was'supposed
to have been reduced by manipulation, but recurred
and death followed. At the post mortem examination
evidences of chronic inflammation were found "with
the place of the caecum occupied by a rounded tumour
about 3" by 2" composed of the caecum partly invagi-

nated into itself along with the ileo caecal valve.

9 and 10. In two cases here reported the appendix

projected beyond the anus in one, having ruptured
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through the caecal wall into the lumen of the gut.
It did not however appear to have been the primary
cause of the intussusception. In the other case
the appendix was turned 1nside out and was possibly

the cause of the trouble.

No case has been published in which the cause
of the appendix being turned inside out has been
satisfactorily explained. Rolleston's case is the
nearest we have to one. A concretion at the entrance
might cause prolapse of the mucous membra” and start
the movement. In the cases in which the appendix
was not turned. inside out I have another explana-
tion to offer. 1In these the intestinal symptoms are
of some standing. It is quite possible that an
ileo—caecallintussusception started and became re-
duced spontanéously. If now the dimple in the-
caecum corresponded to the attachment of the base
of the aﬁpendix, adhesion would easily form and so
fix the base in a slightiy prolapsed position in
the caecal wall. This might at any time start an
intussusception which however would now be primarily

caecal and not appendicular.
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SYMPTOMS.

There is perhaps no disease which has more
pronounced symptoms than acute intussusception in

an infant. 1In older children in adults and in

chronic cases, the symptoms may present a wide rang

both of variety and intensity. 1In acute intussus-
ception in infants the symptoms are characteristic
in their insistancy and can neither be overlooked

nor quellied.

1. The History is nearly always that of an ex-

tremely healthy child. One may almost state the
paradox that acute intussusception is a disease
which attacks fat healthy children. Up till
comparatively lately this has not been generally
recognised as mention has always been made of the
one or two cases in a series in which stomach
troubles have preceded the sudden onset. Stress
has been laid on these occasional symptoms in the
hope of finding therein a cause for the malady.
1t is remarkable with what unanimity the notes in
my cases describe the infant as "fat and well
nourished". The weights of the bodiea going to

the post mortem room also bear out this statement.

111 a congsiderable number of cases a vague

[4/]
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malaigze immediately preceding the onset is remem-
bered by the mother when questioned clbsely. The
disease sometimes ensues after severe intestinal
disorders such as Cholera, typhoid, strangulated
hernia recently reduced, and other conditions in
which one would expect the intestinal movements to
be irregular. Occasionally there is a clear history

of strains, jerks, or slight or severe injury.
The onset is usually very sudden.

2. Pain and Screaming. The child for no apparent

reason suddenly begins to scream with pain and
draw up its legs.. This in the majority of in-
stances, enables the exact duration of the disease

to be ascertained.

The onset seems to bear no relation to the
time of day or the taking of food. The mother often
states that the child suddenly wakes screaming when

immediately before it had been sleeping peacefully.

1t is very rare for the pain to be preceded by
any of the other symptoms. The pain after a short
while tends to assume a rhythmic character. Be-
tween the paroxysms the child may enjoy a consider-

able amount of comfort, only to be again taken




after a very variable interval with what must be,
if we judge by the screaming and beshaviour of the
child, the most acute agony. In chronic cases

and in adults where some of the chief symptoms are
absent, pain is the one that seems to be most con-
stant. During the paroxysms the baby rolls about
and alternately stretches itself and draws its
thighs up over its abdomen and kicks violently.
Older children will besides, press their hands over
the stomach in the*region of the umbilicus or throw
themselves prone upon the floor.

A better clinical word=-=picture of the suffer-
ings endured could, I think, scarcely be given
than is found in the Doctor's letter describing
the symptoms of Case 1. 1In this case the pain

was attributed to chronic lead poisoning.

3. Vomiting rapidly succeeds the onset of pain,

indeed in very young bables the vomiting may commencs

in the very first screaming bout.

In children of this age once vomiting starts
it never again passes off. Food may be taken with
comfort to begin with between the attacks of pain.
Mothers frequently feed the child in order to soothe
it, ‘but the stomach rejects its contents with the

return of the spasms. Later on the stomach becomes
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able to tolerate nothing and the child refuses to
take food.

In older children the same thing occurs in
acute cases. In chreonic cases, the symptoms are
those of temporary incarceration rather than strangu-—
lation. BEvery few days attacks of pain, vomiting,
and discharge of blood occur. These attacks may
last for only a few hours or several days, and then
pass off completely or in part. As a rule there
are occasional colicky pains and vomiting is always
liable to occur. Knowing this one child used to
bolt his food with voracity in order to get it
down between the attacks of pain. Any one of
these attacks of incarceration are of course liable
to pass into acute strangulation,and then the ordin-
ary vomiting so characteristic of obstinction is
met with. As the vomiting continues it graedually
becomes vellowish from bile staining, and towards
the end may become very offensive as the contents
of the small intestine are evacuated. The exact
definition of faecal vomiting is hard to give and
I hesitate to say that young children or infants
have faecal vomiting. But the mothers on being
questioned often state that the vomit was yellowish

with stringy mucus and smell: 1ike the childs stools.




In comparatively few cases have 1 been able to

detect a faecal odour about the vomit.

Blood Stained Evacuations are present in the

vast majority of cases. They are mentioned as
oceurring in about 80% of my cases and in many, in
which no mention of a bloody discharge was made,
the notes were absent or only very imperfectly
taken. If careful statistics are made a discharge
of blood from the anus would,I believe,be found in

over 90% of all cases in children.

The appearance of the bloéd varies from within
half an hour of the onset of the symptoms in acute
cases to days and in chronic cases to weeks after
the commencement of the disesse. Bearing in mind
that the escape of blood is due to strangulation
and congestion caused by the growth of the intussus-—
‘ception, it is obvious why the discharge of blood

is seldom, if ever, the first symptom noted.

In ileo-csecal forms where there is little
strangulation,the intestine may even appear at the
anus without sufficient congestion to cause effusion
of blood. 1In such cases, however, there is nearly
always great tenesmus and straining and a free

discharge of mucus from the fruitless efforts of
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the large intestine to zid itself of its con-

tents.

In meny cases where no blood has actually been
seen to pass, the finger, after rectal examination,

will be found blood stained.

If we are to believe the mothers, as much as
a teacupfull can be passed at a time by a baby of

about 6 months old.

In the majority of camses obstruction is ab-
solute and no faecal matter passes after the first
discharge of blood.With the first discharge of mucoup
and blood some faecal material is often mixed.

This comes from the bowel below the intussusception
which is early evacusted during the tenesmus. So
constant is obstruction, that one is very apt to be
mislead if the bowels act well. OCase 1 is an
example of this. Case $0 came under my own Ob-
servation, here after palpating the abdomen and
feeling a bump under the edge of the liver,such a
quantity of faeces was passed that although the child
was then on the operating table, it was decided to
wait events. As no improvement occurred the opera-—
tion took place later. The passage of faeces may
have been due to my palpation or to the fact that a

discharge of blood had taken place shortly before
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and that may have relieved the congestion and

reopened the lumen of the inner tube.




EHSVEES TS GRAR T S TG N S.
As the child's chance of recovery so largely
depends on the early recognition of the disease
the physical examination of a ° child which presents
any of the symptoms of intussusception, can not be
too carefully carried out. The hope of recovery
diminishef with the hours that pass before reduction

takes place.

The general condition of the child will vary

with the time that has elapsed since the onset.

Barly in the case, say in the first 12 hours,
the general condition is good, its strength but:
1ittle diminished, and it cries loudly and kicks
and rolls about vigorously during the pains. Later
on it becomes exhausted, lies in a collapsed and
apathetic state, and the face rapidly assumes an

abdominal look.

The face becomes pale and waxy, the eyes are
expressionless, sunken, hollow and surrounded by
dark rings. The 1lips afe pale and usuglly open and
the mouth has a drawn expression. In infants under
one year the fontanelle is depressed as in all

collapsed conditions.




The state of apathy is liable to deceive one

unless the andominal look of the child is marked.

The respirations may be slightly hurried and
the pulse quicker than normal. The temperature
early in the cases is seldom raised and may even
be subnormal until gangrene and peritonitis sets in
when it rises and remains high tiil death takes
place. The chief physical signs are of course

found in the abdomen.

The abdomen is moderately distended and moves
as a rule freely on respiration, great distension

is rare.

In spare children of 7 or 8 years and upwards
and adults, with thin abdominal walls a distinct
tumour is sometimes visible. Cases 36 and 64,
aged 3} and 93 years respectively were examples of
this. In infants the disease seecms to affect the
plump and well nourished and with the exception on

one case 1 have never seen a tumour.

Palpation must be conducted with extreme
gentleness as it is liable to start the pains. The
whole abdomen should be carefully examined,special
attention being paid to the right Iliac fossa, the

two flanks, and the region below the lower margin of
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the liver. In infants and children under 12 years
a tumour is in nearly every case to be felt if a
careful examination is made . This is not however
the case in adults where the recesses of the ab-

~dominal cavity are not %% accessible. Thus Lerchten

stern only met with it 222 times in 433 cases of all
ages. In only 13 of my cases was it definitely
stated that no tumour was felt, and of these the
gut protruded from the rectum in 3 cases. 1In the
majority of the otheré pveritonitis had rendersd
the abdominal wall too rigid for palpation to rocveal
anything. In 15 cases no mention of a tumour was
made. Of these the apex protruded from or could be
felt at the rectum in 7. 0f the remaining 8 no
notes were found of the examination in 4. In
70% of my cases the presence of a tumour was noted.
The position of the tumour was as follows:-—

Right side 16 occasions.

Middle 13 occasions.

Passing transversely across 7 L

Left side 31 "

Merely mentioned 3 "

This gives its appearance nearly twice as
frequently on the left than on the right side, while
those situated about the middle, were in the majority
of cases above the level of the umbilicas. The

character of the tumour is of some importance; it 1is
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firm,often freely moveable, and may be made to dis—
appear under the liver when situated above the
umbilicus. 1Its shape is characteristic as it is
longer than it is broad, and slightly curved upon it-
self./\lts shape in fat children is best appreciated
by palpating with the flat of the hand. Usually
the tumour is slightly bent on itself with the con-
cavity towards the centre of the abdomen. The conmo:
1y used simily of "sausage-shaped" is a very apt
description. If the hand be kept on it for some
minutes it can dften be felt to harden perceptibly
and at the same time the child may give evidence of

feeling pain.

The right iliac foysa is naturally the site
of the caecum and any removal of this part of the
gut should cause emptiness of this region. This
emptiness is named after the French surgeon who
first described it in the early part of last century,
the "signe de Danc;". Although of extreme importance
in large children and adults, it is of not much use
in infants in whom the caecum can always be displac-—
ed on deep palpation. It is however an important
point in the differential diagnosis between this
affection and appenditis. In the latter disease

D iaaas Mosmsurs amin i acimp i it i b e bt
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metimes it forms a complete circular turn like a snail+shell. See




fulness instead of emptiness is felt.

The two flanks must be well searched as in the
majority of cases the tumour is felt in one or
other of these situations. The lower border of the
liver must be made out clearly and any lump felt
Just below this is very suspicious. This is per-
haps the most difficult of all the regions to be
certain of, as the tumour retreats readily under the
liver edge. Lastly the pelvic region should be
examined on the left side. This should be performed
in a bi-manual manner with ons finger in the rectum.
! It is extraordinary the help this gives in a small
infant. For the whole of the lower part of the
abdomen can be searched by this method up to the
lower pole of the kidneys. Indeed in one case
where no intussusception was present, the lower pole
of the right kidney was actually mistaken for an

invagination until the mistake was pointed out.

Percussion of the tumour will give out a per-

fectly dull note.

In cases where gangrene has set in,the abdomen
is held too rigid to allow anything to be made out
by pvalpation and then percussion will sometimes
suffice to locate the obstruction. When there 1is

diffuse peritonitis the presence of free fluid may be




detected.

Exemination of the child is never complete un—
less the finger be passed up the rectum. A tumour
can be felt per rectum in 40% of cases. In not all
these is the tumour in the rectum itself, but it
can be felt there or through the rectal wall,

when the abdomen is palpated with the other hand.

In examining the rectum of an infant, the
fingers should all be extended. The well lubricated
forefinger is introduced slowly into the rectum,
and gradually pushed up to its full extent. The
long finger lies in the fold between the buttocks.
If the three inner fingers are flexed they come
in contact with the child's buttock and the fore-

finger is deprived of nearly an inch.

When the apex of an intussusception is felt,
the following points should be noted. The finger
can be made to pass up all round its margins. In
some cases the lumen of the gut opens at the lowest
part and then gives to the finger the feeling of a
patulous oqﬁteri. But as a rule the openiﬁg is at
the side aﬁd may be an ineh or more from the true
apex, in which case the tumour feels very much like

a large polypus, with a smooth soft surface. Iven

See S)Labes,



when no blood has been seen to pass the examining

finger will be found blood stained on withdrawal.

In 8% of cases the gut was noted prolapsed
to a greater or less extent beyond the anus. But
I recollect other casses in which no mention of
the prolapse 1s made in the notes. In many more
the gut was noted to be just internal to the
sphincter. Wiggin mst with prolapse 5 times in
his 103 cases. Leichtenstern met with the conditio
in 41 out of 220 cases. It more commonly appears

in ileo-caecal than in any other form.

Six to eight inches are the most that appeared
in any one of my cases but larger amounts have
been recorded. The gut is always much congested
and the end may be gangrenous. The opening may be
at the 'Yip or a little way up the side, the opening
into the appendix may be seen. In one case the
appendix itself appeared, the colic wall having

ruptured. See Flates
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B A GEN O S TES

In the majority of cases of this disease the
diagnosis is extremely simple and yet it is compara-
tively seldom that a child is sent to the hospital
with this correct, or the child is only sent after
much valuable time has elapsed and its chances of

recovery much diminished. An infant with a history

~of sudden pain., screaming, followed shortly after-—

wards by vomiting should always bring the typical

onset of intussusception before us.

The passage of blood in the motions of an in-
fant,if accompanied by acute symptoms, is almost
invariably due to intussuseeption. Paroxysmal pain,
vomiting, and the passage of blood form a tripod of
symptoms which can hardly support any other diag-
nosis. The blood stained motion would naturally
lead to the examination of the rectum, and if the
apex of the intussusception is found,all doubt is

at an end.

The symptoms progress so rapidly that even if
no diagnosis is made and the child treated for
colic, it is very soon obvious from the general con-
dition and aspect of the child, that something far

more serious is present. The abdominal look of the

)
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child should make one pause and consider the nature
of the symptoms and at once proceed to a systematic
examination. If there is any doubt about a tumour
being felt in the abdomen, it is ones duty to give
a general anaesthetic and make quite sure. If the
child is screaming and struggling either from pain
or from a stranger's handling, it is often impossi-
ble to make a diagnosis without the use of a general
anaesthetic. A brief examination is often all
that is required,and with the finger of one hand in
the rectum and the other hand on the abdomen the
matter can be settled there and then. In intussus-
ception prevarication is fatal. If a diagnosis

can not be made with certainty it should be remembern
ed that intussusception is the cause in more than
75% of the cases of acute obstruction met with in
infants. 1Indeed in children who have survived
the first two weeks of 1life, in which imperforate
anus, and congenital occlusion of the gut each c¢laim
a small per centage of victims, what is there that
can cause acute obstruction. The field is narrowed
down to strangulated hetnias and strangulations by

bands and Mechel's diveticula.

The Differential Diagnosis is therefore limited

1. Tleo-colitis in infants sometimes assumes such

a severe form that blood is passed in the stools.

-
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The rapid collapse, sunken appearance, the character
of the stools, and the vomiting, which accompanies
this affection, makes it extremely difficult to
differentiate the one from the other. 1In one case
under my notice the child was admitted to the ward
devoted to infantile diarrhoea and the incorrectness
of the diagnosis was only revealed when the gut pro-

truded at the anus.

But in the mejority of cases a diagnosis can he
arrivad.at by considering the following points..
Severe diarrhoea of this nature is rarely met with
excent in July, August, and September. The onset
is not accompanied by sudden screaming. The motions
contain faeces and are not merely blood and slime,
although in some cases the motions from intussuscep-—
tions may contain faeces. The sunken 1look is more
marked and the fontanelle more depressed from the
loss of fluids. The temperature is more frequently
| subnormal. And lastly nothing is felt either in

the abdomen or in the rectum.

2. Appendicitis of a perforative nature may occur
in quite young infants, A breast fed babe of 6 weeks
0ld died of this disease in the wards under my care.
Vomiting and a lump in the right iliac fossa are

found. But obstruction is rare, diarrhoea being the

N5y



rule in children, no blood appears in the stools.
The temperature is high from the start. The local
tenderness 1is more marked. The lump is fixed not
moveable. A recto-abdominal examination reveals

its true nature.

3. A Rectal Polypus frequently gives rise to blood
and mucous in the stools and may cause a certain
amount of straining. The polypi are almost without
exception situated within reach of the anus and a
digital examination reveals their presence. If
soft, however, they may escape detection until a
gpsculum is used. The history is usually one of
frequent small haemorrhages. The general severe

symptoms are always lacking.

4. Prolapse of the Rectum should alweys arouse
suspicion, and it is never sufficient to send the
mother away with directions as to strapping the
buttocks. The finger should always be introduced
and the continuity of the mucous membrane with the
skin round the anus dempnstrated. The non obser-
vance of this precaution has led to serious mistakes)
Not only has an intussusception been mistaken for

a prolapse of the anal mucous membrane but the diag-

nosis has been acted on and the apex of the intussus-

ception amputated. In a child of 15 months, 4 inches
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of intussusceptum were cut away. (New York Med.

Journ. July 1877). The child recovered. In adults
the protruded gut has besen mistaken for piles and
cut away. (Boston Med. Journal July 6 1876,'and

Mag. fur Gesem.Heilk.Rust. S. 253 Berlin 1817).

5. Purpura may cause melaena, and give rise to diffi-
culty. I had under my care a girl of 9 months with
a history of diarrhoea and vomiting for 6 days. On
the 8th day dark blood was passed several times, and
on the same day a rounded tumour was felt, for the
first time, in the caecal region. An operation was
decided on but no intussusception was found. The
caecum and the lower ileum contained a large blood
clot. After the operation the wound continued to
bleed in spite of adrenalin. The child died. At
the autopsy blood was found throughout the intestinal
canal and even in the stomach, but no bleeding point.

I have seen one other similar case.

6. Tubercular Peritonitis can only be confounded
with the more chronic forms of intussusception, and
tne presence of two or more separate lumps, or the
presence of general tubercle will help the differen—

tiation.
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TREATMENT,

- Considering the feeble methods Nature has!

at her disposal for the treatment of this disease, |

the prompt and eénergetic action of the medical man
is of paramount importance,

Let me first direct attention to the metho
Nature adopts.

1. SPONTANEOUS REDUCTION. It is usually said

that Nature has but one method of curing this
disease, namely by the sloughing and: casting off °
of the intussusceptum, This, h&?ver, I am quite
sure is wrong, I believe that many intussuscep-
tions form which are spontaneously rectified before
they give rise to any other symptoms than pain and
colic. A few, however, go beyond this stage.
Case 50 is, I think, an instance, a.male 6 months
0ld, with history of sudden onset of pain and
screaming and the passage of blood per rectum.
After & 30 hours history, the child suddenly got
gquite well and went to sleep, and was not troubled

further, No treetment was pursued. It may of

course be guestioned whether such a history is suf-

. |
ficient for such a diagnosis. I think it is in view
of subsgequent casges here mﬁnfionsd. Case 84, &

2
mele aged 3 12, history of 30 hours duration,

sudden onset of pain, no blood passed, tumour easily

ds
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felt on right side. At the operstion no invegina-
tion found, but the lower two inches of ileum and
caecum, with the adjoining mesentery, were congested
end showed subserous haemorrhage. The gut had
evidently been inveginated and spontaneous redue-
tion had taken pgace shortly before the operatibn.
Case 85, Male %5, indefinite history for 8 davs
and an acute history for about 10 hours, spasmodic
screeming, passsge Of blood twice, & tumour felt,
At the operation the tumour was quite reduced,
numerous gquite fresh haemorrhages and petechise

being seen. Une of these wes the size of a half-

pPeEMNye

Cese 69 leaves nothing to cavil at, the typical

gymptoms of sudden onset, pain, passage of blcod
and the presence of a tumour were &ll nofed, vet,
on opening the abdomen the invagination was elready
reduced, but not without lesving unmistakeable signg
of ité formation, including the presence of the

dimple so often mentioned.

Case 88 is & rood exemple - twice he was cured of
gcute symptoms by meens of injectiong; twice he ‘
was opersted upon &nd the intussusception reduced, ¢ PR ollack. we
without any treatment at all. I do not think

the ceses need be multiplied further: quite a number




of the histories of my cases reveasled the fact that
there hed been typical symptoms lasting for some
hours on previous occasions, Probably invagina-
tions cured in this manner are of small gize, and
the parts have not become too swollen to reduce
with ease in response to an extra strong anti-
peristaltic wave. But the heemorrhaces in the
ceses I saw shewed that the congestion was by no
means trivial, The difficulty in reduction would
lie elweys in vnbending the stiff end oedematous
8POeXe. But when spontaneoug reduction is admitted,
the number of ceseg which s0 recover, with urgent
symptoms, &re very small indeed. Perhaps 3 to 5%,
but not more, The longer the history, the less
likely is such an issue to be brbught about, the
longest of the cases quoted was 30 hours, most of

the others were less than 12 hours,

There ig, however, evidence to show that

even chronic cases may be spontaneously reduced.

In one of the cases caused by an inverted
appendix, page |31 Ho. Dr. Ford wes able
to put the bowel, which had prolapsed some inches
from the snus, back into the rectum. After knead-
inr the abdomen a little, he heard & purgle &and the
tumour disappeared. This wee after a 3 months

history,




Nothnagel reports a still more conclusive case
of a man aged 50. He was taken ill in April 1892
with violent pains in the stomach, nausea and
vomiting. These pains lasted off and on for nearly
4 months. Waves of peristalsis could be seen,
although the bowels were regular. The man became
much emaciated, but refused operation. After a
while all the symptoms vanished and his health re-
turned. He remained quite well till November 19
1893 when all the old symptoms returned, and he
wasted rapidly from the pain, vomiting and sleep-—
lessness. The bowels were again perfectly regular.

A tumour was found having all the characters of

an intussusception. At the operation an ileo—caecal

invagination was discovered and easily reduced, no
adhesions having formed. At the apex of the in-

tussusception was a polypus.

2. SPONTANEOUS EVOLUTION.

By this is meant gangrene and sloughing of the
intussusceptum, and the passage of the dead piece
of bowel per rectum. This is nature's commonest
method of performing a cure. A method clumsy in
the extreme and faught with the gravest risk.

The pathology of gangrene of the intussusceptuﬂ

(@ bu
has already been giv%cf“ T%iﬁ method of cure is ofte

~f
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met with in adults. According to Leichtenstern
it is met with in upwards of 45% of cases left to
themselves above the age of 11. But in only 2%
in those under 1 year and in 6% in those between
2 and 5 years. Not a single instance is met with
in my series. It must be remembered aiso that f
many of Leichtenstern's cases are those reported
and therefore the proportion of the recoveries will

- Conararifive Cod
be considerably above the average. ‘Unat@gittdes =6
X ol

/ d
Wiggin (Lancet Aug. 1897) reported a male of

312 who passed a slough on the 4th day and recover-—

-

ed. Quite a number of cases could easily be collect

ed of spontaneous evolution in children a few years

oldsi

Alexander Monro (Primus) (Phys. and literary
Essays 11, 353 and works p.674) reported a boy aged
12 who passed 13 inches of bowel with the mesentery
attached, after a year's history. He died 6 weoks
later. The preparation is in the Anatomical

Museum of Edinburgh University.

J. M. Bowman (Zd. Med. and Surg. Journal 18,
492) related the case of a girl of 11 reduced to
Ohak
such a state with pain, faecal vomiting etc., "there

was every symptom of approaching dissolution. on

I5q
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the Gth day in the evening, a portion of colon,
caecum and mesocolon, measuring 13 inches, was
passed by stool, with much black foetid faculent
matter, to the amount of 6 quarts". Perfectly zood

health was ultimately recovered.

F. Bush (Med. and Phys. Journal 1, 468. Dec.
1823) a boy aged 12, death expected on the 4th day,
but blood and ﬁ%culant material passed and relief
was obtained. On the 8th day, 15 to 18 inches of
ileum were voided. His recovery was rapid. 12
weeks later he died of Typhus in 14 days. Post
mortem - considerable puckering and contraction
was found where the slough had separated, and the
vparts united, yet there appeared room for the faeces
to pass.

Levi Gaylord (American Journal Med. Science
f;A_;é_l #1;{::’%

¥

Teb. 1850)ﬂa boy 6 years, passed 27 inches of

bowel on the 7th day, and recovered .

M. Salgues (Journal de Med. Chirurg. 1758 VIII,
D.266) a boy 15 years passed 20 inches of small
intestine on the 14th day, and 6 inches next day.
After this he was unable to walk unless in a semi-
bent posiﬁion and suffered severe pain after meals.
"He neglected the rules of diet prescribed for him

and died of indigestion 2 months after his accident!

t
.
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See also Peregrine's case of an unweaned child,page 26.
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I have a great many references to similar
instances but the condition is relatively so rare
in children that we need not discuss the matter
further than to draw attention to the fact that with

the escape of the bowel the risks do not cease.

?

Peritonitis, hhemorrhage,?ggggy abscess® and
blockage3of the intestine lower down by the gangren-—
ous slough, have all been reported as immediate
dangers, while subsequent rupture, chronic ulceration,
cicatricial contractioﬁi faecal fistulae, and short
circuiting are among those more remote. TIwo curious
cases are revorted of gangrene of the left lower
limh. Both were ileo-—caecal and the gut was ex-—
velled on the 11lth day. A few days later in the
one case and 2 days later in the other, pulsation
ceaged in the artery and the limb pecame gangrenous .
Amputation, followed by recovery, was performed in
the one case. I am not certain of the fate of the
other, my notes simply say the leg sloughéd off
| (Haberston, Diseases of the Alimentary canal and
Dr. Smith of New York reference incomplete). Treves
states that two such cases were reported by Rafinesque

they may have been the same two.

| %. HISTORICAL.

Having considered nature's methods, let us turn

=
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to those adopted by medical men. Did time and
space allow, a most interesting chapter might be
devoted to the different agencies adopted by man

throughout the course of centuries.

By the 3&%&? ﬁriters there was little or no
attempt made to differentiate between the different
causes which produced obstruction. Obstruction
was then mentioned under the generic term of volvu-
lus, which inecluded all\forms even strangulated
hernias. From time immemorial the treatment of
such cases has been a constant puzzle. The treat-
ment, formed on the teachings of Hippocrates,
Diocles, and the ancient fathers, did not recommend
operation, and we have to come down to the middle
ages before a separate treatment was proposed and
carried out .for the relief of invagination. To
Paul Barbette of Amsterdam is conceded the honour
of first impressing upon the profession the absolute
need of operation in certain cases. He writes the
vermicular movement of the intestines renders them
laable to engage in intussusception, above all when
they are troubled with violent spasms, then the

course of the excrements is no longer open below.

This malady, is termed Miserere mei or ileus.  When

the ordinary means are ineffective (here follows




‘who had followed the armies, presented himself and

descriptions of clysters, fomentations, opiates, etc.)
is it not better, he asks, to open the muscles and
the periton@mnfmgé disengage the intestine rather
than condemn the patient to perish? (Oper. Chirurgi~
co—-Anat. 1672 de abd. partib. intern. 1ib. X Cap.2.
‘in non etiam preestaret, facta dissectionelmusculorﬂm
et peritonaei, digitis susceptum intestinum extrahare
quam morti aegrolantem commit%ere? Here then
is the proposal to operate for the reduction of
intussusception plainly made. The suggestion
seems to have created some stir at the time as many

writers of the day refer to it.

Bonet ( Sepulchretum Anatomicum 1ib. 3 sect.l4
de dolore iliaco) adds, in speaking of Barbette,
the account of many cases of volvulus which caused

death.

The following probably was an intussusception.
The Baroness de Lanti ......was 111 and like to

verish of the "iliac passion'. A young surgeon

promised en assured cure, if the patient would only
submit to operation. This was accorded. He opened
the belly and drew out much intestine before dis-—

covering the twisted portion. This he untied ("nodos

dissolvit") and put back in its place. The abdomen
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was closed, and the wound healed happily. The lady

bestowed a pension on her deliverer.

This is belleved to be the earliest existing

record of the fulfilment of Paul Barbette's proposall

Doubt has however been thrown on the nature of the
opveration by M. Pinault, a minister of the Church
of Geneva,who was present at the operation. This
gentleman describes the case as one of hernia.
Most writers do not, however, attach much import-

ance to the witness of a layman as to the nature

of an unusval operation. Operations for strangulated

hernia had often been performed, and with some
success, a clergyman could hardly be expected to
give minute details of a new method. Many authors
refer both to Barbette's proposal and to Bonet's
description of the operation. Rivinus, Dissert,
Med. 24 de Volvulus. These 55, lips 1710, D.458.

Schar . Dissert. Medico-Chirurg. de Morb.

a sit. intest. praeternat. Gap. 1. Sec. 12. lips 1721,

Hoffman., Dissert. Med. de passion iliac. Sec.
27, 1716.

Van Swieten. Corment. in aphor. Boerrhav. T. III

P. 964.

1f there is room to doubt the nature of Bonet's
case, there can be no hesitation in accepting that

3 Pt
of Oosterdykins Schacht. quoted by Velse and Hevin.

'M.d‘l’&w.%ﬂd& de Charung. 1937 T v -8



A womainl aged 50, for whom all remedies had
been tried to relieve "the iliac passion', cﬁnsulted
Nuck . This renowned physician diagnosed intussus-—
ception of the intestine as the cause. He en-
gaged a skilful surgeon, whom he diredted to open
the belly four fingers breadth to the left of the
umbilicus, and withdraw the intestines, great care
being token to foment them with warm milk while the

volvulus was sought for.

On following the advice of Nuck, the surgeon
met with all the success promised by that eminent
man e For scarcely had he drawn out the intestines,
wiien by a happy chance, he met with the part from
which all the symptoms of the patient had their
origin. The coils were neither inflamed nor ad-
herent. After having greased them well with oil,
he easily disengagéd the obstruction and replacing

elosed
the guts, Papigzed the abdomen.

The patient, snatched from the doors of death,
enjoyed after a little while,perfect health, and

survived more than twenty years.

I find in the Ed. Med. Journal. of July 1825,
a quotation from Hufeland's Journal in which it is

stated that Fuschsius of Olpe was the first to




operate successfully for intussusception. No date
is given. His case is as follows. A male €8,

duration of illness 11 days. Laparotomy was per-

formed. As reduction was difficult, the bowel
was incised for 2 inches and the fingers 1ntroducadj
About two feet of bowel were thus diséngaged. The |
wound in the gut was closed, and the threads which
were left long hung out of the abdomen, Recovery
ensued. The surgeon states that in his next case

he intends to cut short the threads and close the

abdomen.

Operative treatment in spite of such cases,
did not make progress, indeed it is a wonder in
the pre-anaesthetic and pre-Listerian epoch, how
any had the hardihood to undergo the kni?e. Meny
surgical works discuss the question and either quail
before its dangers and responsibilities, or do not
admit of its practical value. Others again utterly

condemned the opening of the abdomen, even in the

most desperate straits. They regarded with abhorrenc

the idea of groping among the intestines of the

living, and stigmatised the procedure as barbarous

and cruel.

Bearing in mind the difficulty of diagnosis

at that date, and the limited knowledge they then

Sl
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possessed of the pathological processes, it is no

wonder that a surgeon hesitated to dogmatise on

the cause of any particular obstruction.

simson, Professor of Medicine in the University
of St. Andrews, reported the opening of several

bodies of people dead from volvulus.

He remarked on the great inflammation which he
always found, occupying simultaneously the differ-

ent tunics and the thickness of the intestine.

In one case he had found more than a foot of
ileum, bright red, pushed into the caecum and colon
and all placed on the left side. The coils were

matted together into a hard mass the size of a fist.

In another case he found the caecum and a great

part of the colon engaged the one in the other.

In a third, the ileum was found entering it-
self in four different places, the largest not exces
ing four inches. The inflammation was very great

everywhere.

1t appears to me, said this writer, that the

inflammation is the primary cause of the malady,
and it is necessary therefore to resort to ample

bleedings rather than exhibit the violent purges




and quicksilver recommended by Ruysch, which seem

to me to be most dangerous remedies.

Ambrose Pare in his 6th book of operationsof
Chirurgery quotes Marianus Sanctus as having seen
several what had escaped death from "iliac passionﬂg
by taking 3 1lbs. of mercury with water. This, by
its weight, untwisted the intestine, which was
entwined and folded, and drove on the excrementitious
material. At another place he mentions a
vatient who drank 3 ounces of slmond oil mixed with
water and white wine, and then swallowed a leaden
arguebus ball, polished and whitened With quick-
gilver, after which he felt better. The ball was
passed, and by and by the pain was all gone. " Such

things must greatly aid the colic."

Lazare Riviere, Prax. Medic. 1ib. 10, cap.2 de
iliaco affectu, condemning these methods mentions
another form of obstruction, namely by bands, which

press on the intestinal =~ canal like a true ligature.

These, if one can diagnose, call for prompt gastrotomy.

The if in this worthy man's sentence remains promin-

ent to this day.

The uncertainty of the pathology and diagnosis
of this affection remains up to a much later date

than is supposed. John Hunter, shrewd observer

though he was, wrote to the effect that the diagnosis
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of intussusception was never certain till after death.

In the Dublin Med. Press. 1845, p.388, a heated
discussion was held over the discharge of pieces
of intestine during dysentery, a sloughed intussus-—

ceptum having been displayed at a medical meeting.

The treatment up to quite recent times there-
fore, has been vague and most varied. Operation
was again proposed by M. Langier (the reference I
have is Bull. Chirurg. T. 1, p.245, this is wrong;

some other papers by this author I have trace of).
Later Maisonneuve in his treaty on obstructions,

advised gastrotomy.

Most practitioners seem to have followed the
maxim of Celcus - It is better to hold to a doubt-

ful remedy than to hold to none at all.

siiigﬁea have been introduced into the rectum
to reduce the prolapse. Pounds of mercury poured
in while the unfortunate child was shaken head down-
wards. Huge opiates, fomentations, and leeches
by the score applied to the prolavsed é%ﬁ% and the
region of the anus,and severe depletion by means of
blood letting, all figure prominently as methods,
not only advised, but actually carried out. Enough

has, however, been said and one gladly ends a dark




section which records the honest endeavour of serioug
(et

men to relieve their fellow sufferers, in the face

of results which must have been calculated to abash

and discourege the most persistent.

My best thanks are due to the Secretary of the

British Museum for the issue to me of a special tick

i

et and leave to work in the Reading room, as many
of the works referred to are in none of the other

libraries in London.

4. MODERN METHODS.

Leaving then the methods of a past generation,
we approach the discussion of what is oonsidered.
the best treatment nowadays. The answer is, without
doubt, immediate laparotomy and manual reduction of
the tumour under the eye of the surgeon. But there
are perhaps some still who hold that the treatment
by distention of the gut is superior to operation.
Let us deal with this form of treatment first.

It is the treatment still found in nearly all text

books.

a. Treatment by Distention. At an early date, a

great many intussusceptions can be treated quite

successfully by means of injections of air, gas,

~.
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water or oil. The injection is given by means of
an ordinary enema syringe or by a douche can held
a little distance above the level of the body. 1In

favourable cases the pressure of the water drives

back the intussusceptum and reduces the invaginationl

The procedure is simple. To the lay mind it is

devoid of danger, and therefore infinitely pre-
ferable to operation. What then are is disad-
vantages.

1. It is utterly unreliable, as we have no
means of telling when the injected fluid or gas
has performed its work. The tumour is felt to
lessen, and may disappear, as far as palpation is
concerned, and it is hoped that reduction has taken
place. But in the majority of cases the symptoms
do not Xeébate and careful examination a few hours

later betrays the presence of the swelling.

Even when palpation is performed, under deep
anaesthesia, the surgeon has been completely deceiv-—
ed. Unfortunately the signs of rupture of the gut
by the injection — a sudden giving - and increased
tumidity of the abdomen - will also stand for these
bf reduction. The early numbers of my cases were
all treated by injections, none were reduced. 1In
fact only one in the whole series, was reduced by

combined manipulation and injection. IThe manipu-

lation consisted, I believe, of kneading the abdomen,




other occasions he was cured by injections, once

Mr. Barker,(Brit. Med. dJourn. Vol. 2, 1896,p.62
reported the detalls of 15 cases treated by himself.
In 8 injections were tried. All were failures.

In 6 the reduction was apparent, not real.

Dr. Wiggin(Loc. c¢it.) in 72 instances in which

injection was practised, met with 54 failures or 75%

However favourable may seem the case, there

must always remain in the mind of the medical man,

9)

a doubt as to whether the last few inches have really

been reduced; for if not, therr valuable time has

been wasted.

2. It is usual to say that injection is useless
in enteric forms, and we have no way of telling

which particular variety is present. Enteric

forms high up the small intestine, are gquite beyond

the reach of injections, but this is not so with
intussusceptions of the lower ileum, which project
through the valve. Case 88 is an example: He
was operated upon twice and an intussusception of

the lower ileum reduced in each case. on two

of air and once of water. On a fifth occasign he
recovered without treatment. I must suppose

that all these intussusceptions started at the same

74
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place — the lower ileum - on both occasions when
operation was conducted, this was the site, and @

vet injections cured him.

5. Loss of time in those cases where this line of
treatment has failed, may be, and often is, the
cause of the loss of life. The administration of
the anaesthetic at the time of the injection, does
not lessen the severity of this apparently innocent
measure. It used to be said that injection re-
duced the condition, but the same cause which
brought about the invagination in the first place
caused a recurrence in a few hours. We can quite
safely say that 99% of such recurrences were
examples of non-reduction of the last and most
oedem=tous part of the tumour. Recurrence within
a few hours was only met with once in my 103 cases

(No. 97).

4. We are quite unable to prognosticate whether

any particular invagination is suitable for treat-

ment by injection. l
E |
‘

Injections can be of no use in intussusceptions

of the upper part of the small intestines.

They are of no avail, where from any of the
causes before enumerated, the condition is irreduci-

ble. 1f there is a rent in the sheath nothing could




be more unfortunate than the use of injections.

To this already formidable list of disadvan-

tages, must now be added the dangers.

These consist in the rupture of the gut and
the flooding of the peritonéal cavity with the

geptic intestinal contents.

If we knew exactly how much the colon of
each separate individual would hold, and how much
that capacity was diminished by the presence of
the invagination, we should then have a msans of
controlliing our actions. As it is, we have none.
Great differences exist in the capacity of the colon
of different individuals and different ages. Mr.
D'Arcy Power in his Hunterian lectures to theRoyal
College of Surgeons of England 1n_1897, goes minute-
ly into the details. It would avail nothing to
quote the figures here. Mr. Mortimer (Brit. Med.
Journ. Feb. 1897) and Mr. Mole (Lancet ¥ol.l 1891,
p.1144) conducted a series of experiments on the
padaver to find the amount of pressure needed to
rupture the intestine. It was then pointed out
that the colon ruptured with a five to eight foot
head of water. Rupture usually being met with

in the transverse colon near the splenic fluxure.

740
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the strength of the weakest part of the intestinal

If the fluid was allowed to enter too rapidly, the
bowel was apt to kink, and then the water passed
no further and never reached the site of the in-
vagination. Wiggin, laid down (New York Med.
Record Jan.1896) after a full investigation, that
the height of water should not exceed three feetj
for an infant, 30 ounces was,he found,a sufficient

quentity.

If then, there 1is serious risk of rupturing a
healthy colon, what shall we say of the soft in-
flamed and injured portions just liberated from

the neck of the intussusception.

We must also remember that it is the last part,
the apex, which presents often such a serious ob-
stacle to reduction, here then the pressure must be
raised to its highest 1limit, and here the pressure
will act equally on the healthy and the semi-gan-
grenous parts, if perchance such be present. The

strength of a chain is that of its weakest link .

Who can comfortably take the responsibility of guaging

wall, the condition of which he cannot foresee and
the plight of which he has no means of ascertaining,
In case48 aafoot head of water burst the colon.
In Case %), a life was placed beyond hope of re—

covery by the same means. Thére are others in my

LS ¢
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series. Mr. Knaggs (Lancet Vol. 1 1887 p.1128)
reported seven cases in which rupture had taken
place in infants from 5 to 7 months. In one only
9 ounces of water were used. Enough has, howsver,
been said to demonstrate the inaccuracy and danger

of the transaction.

With this indictment against it,are we justified
in using the method in any circumstances? I think
we are. But ,I would striectly 1limit its use to
those acute cases in the outlying districts where
surgery ig not available and to those cases only
during the first 6 hours. There must be very few
places in this country where a child is not within
6 hours journey of a hospital. A 6 or even 12
hours journey and delay is I think preferable to the
risk either of the injection itself or of the delay
in case of its failure. In chronic cases injec-
tions may be used at a later date. Cases have been
reduced with ease after some weeks duration. But
the risk of some local patch of gangrene, ready to
give way under the slightest pressure, is very

great.

=g
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B. The Operative Method.

0f this there is little to relate, the sooner
the operation is done the better. Slight narcosis
is all that is required. The usual asceptic pre-
cautiqqs are of course observed. The ineision in
an iﬁggit is conveniently made over the right
rectus which is either split or drawn aside. 1In
small infants the whole abdominal cavity can easily
be reached from the middle line but here the wall
is so thin, and the subsequent straining so great
that a hernia is liable to form, or the wound may
even burst open. A three inch incision is made
and the peritoneal cavity ovened., The intussuscep-
tion is sought for first in the position in which
it has been previously felt. As soon as found, it
is brought to the surface and reduction attempted.
The long mesentery usually allows the tumour to
come easily to the surface. It was Jonathan Hutchin
son who first brought before the profession the
correct method of reducing an intussusception (Med.
Chir.trans. Vol.57 p.631). A considerable amount
of anxiety must always exist until reduction is
satisfactorily accomplished. Except in the sim-

plest and most recent cases pulling on the extrant
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gut must be strictly avoided. The lower end of the
tumour should be grasped in the whole hand while

the upper end is steadied and the mass straighted.
By squeezing the lower end of the sheath, a two-fold
result is produced, the intussusceptum is partly
squeezed out of the intussuscipiens and at the same
time the sheath is peeled off at the neck. This
action is repeated until in favourable cases the
whole of the intussusceptum is reduced. The last
part is usuvally much congested, very stiff and oede-
matous and a dimple on its free border betrays the
vart of the gut which formed the true apex. The
dimple being the most oedematous and thicked part
the gut here naturally tends for some time to keep
its inside-out-shape.. Rapidity is a very great
factor in this operation. 1In cases of gangrene or
adhesions, these appear first at the neck as the
intussuseipiens is peeled off the intussusceptum.
Should the invagination for any reason be hard to
reduce no undue force must be allowed or the squeez-—
ing may burst first the serous and then the other

coats of the bowel.

In invagination near the ileo caecal valve,
the appendix should always be made out,as it may be

inverted and the cause of the trouble. Its presence
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| the artificial opening was found post mortem to

inside the caecum can always be palpated. If found
inverted, the caecum must be opened and the appendix

removed.

Often great thickening of the valve region can
be felt and may give rise to the idea that there
is a polyp or foreign body present. If such is
really present the gut must be opened and the con-

dition rectified.

After reduction the wound is closed in layers

with strong silk-worm gut.

This is important seeing the tendency there
is for the wound to burst opsn or subsequently
herniate. When, in spite of all efforts, the tumour
remains irreducible, the hope of recovery is indeed

small. The alternatives left are the following.

1. The establishment of an artificial anus above

the site of invagination, while the intussusceptum
is either left in situ or removed. Death has been
the almost universal result of this procedure. Rydygig
(Verband de deutsch. Gesells. f.Chriur. 1895) re-

ported one case which survived. In one of my cases

communicate with the bowel below instead of above

the obstruction, Case 7.

r
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2 The formation of a lateral anatomosis between
the gut above and that below the intussusception

which is left in situ. All such cases as far as 1
know have proved fatal. It is not a very promising

procedure, in none of this series was it performed.

3. Resection of the intussusception with immediate
end to end suture of the intestine. In case b4..
where the cohdition was of long standing this was
successful. Kocher (Brit. Med. Journal Oct.1898)
published 5 cases where this procedure was brought
to a happy issue. Mr. clubbe (Brit. Med. Journal
Nov.6 1897) reported a success in a child 11 months
old, the operation being performed upon the 9th
day. No. 64 of my series,a boy aged 9% operated
upon on the 5th day of the disease survived. These

are also but rare exceptions. As a rule this

operation fails to save life, see Barker's & Wiggins'

reports. Cases Nos. 42, 57 and 48 illustrate
junction by - simple suture, Maunsell's method,

and Murphy's button. Death ensued in each instance.

»

4, Barker's operation. This consists in suturing
the neck of the tumour so as to prevent reduction
and then incising the sheath and displaying the

intussusceptum. The intussusceptum is cut off and

Flakz T,
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| 0ld treatment of attempted reduction by distension.

| duction of the tumour was brought about by injection

| with the belly already open, that reduction could

the free margins of the bowel united together with
sutures through the whole thickness of the gut wall.
The opening in the sheath is then closed. No. 22
is a success by this method in a chronic case 1ast;
ing 1% years. As a ruls in acute cases, this opera-
tion produces no better results than other methods.
Israel (lMed. Record, May 10 1905) modifies this
method by suturing the opening in the sheath to

the abdominal wall so that an artificial énus is
formed. coffey (Annals of Surgery Jan.1907) has
described a still more intricate modification of

the same principle.

The condition of a young infant brought to such
a pass, is hardly a favourable one for the per-
formance of any operation of a complicated or lengthy

character.

Combined injection and Laparotomy is not in my
opinion a method to be recommended. In the majority

of instances it is prompted out of respect to the

But I have never seen a case in which partial re-

not have been.performed with greater ease and rapidits
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hy manipulation with the fingers .

If any one needs the proof of this statement
let him consider the number of times in these cases
injection was tried and failed and yet when the
abdomen was opened reduction was performed with

the utmost facility.

Mr. Knaggs (Loc. Cit.) reported a case in which
rupture of the colon had taken place from injection,
and yet when laparotomy was performed, reduction was

2 very simple matter.

On general principles alone, combined injec-—
tion and laparotomy ought to be condemned. What
is the desired condition of the intestine during
any abdominal opseration? Empty. In what then does
intussusception differ from all other abdominal
operation8? If in the course of reduction a gan-
grenous or ruptured area is turned round at the
neck the first notice we have of the fact, is that

fluid is escaping and flowing into the general

| peritoneal cavity.

I believe there is absolutely no advantage in
having the intestine full of fluid during reduction

of a simple case, and in a complicated case where
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opening of the bowel is necessary,such a state of

matters is a source of very grave danger.

For a comparison between the mortalities of
cases treated by injection and those by operation,
I must refer absolutely to the collections of others.
Unfortunately, as I stated in the introduction,
many of the surgical note books of the Hospital
are not to be found, and therefore an undue propor-
tion of my cases have been culled from the post
mortem records which have been excellently kent,
8o that while the fatal cases are here included, many
cf those which ended in a happier menner are not

recordad.

Of the 84 cases operated upon, 71 were reduced
and of these 34 lived. 1In 22 cases which could
not be reduced, only 2 recovered, one of which was
a chronic case, the other was a boy 97 years old

with a history of 5 days duration.

In i? cases which were not operated upon, re-
covery took place in 2, injections and manipulations
were carried out in the one and the other got well
with no treatment at all - spontaneous recovery.

The remaining 15 died.

It must be remembered that some of my cases
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date back to the time when sepsis accounted for many
victims. The true mortality must be gauged from a

review of the recently reported cases.l

I think we shall be underestinating the per
cent of recoveries if-?gg-place the figure between
50{and 60%0f all cases. In reducible cases the

figure is between 70]and 807

Wiggins in 39 cases treated by injection found

41% of successes.

Gibson (Anals of Surgery 1900) wrote a most
instruetive paper showing the relationship between

recovery and the dvration of the history.

THE AFTER TREATMENT.

Every method in our power must be used to com-
bat the effects of shock. It is usual to give
small doses of opium to keep the bowels at rest.
Dunbar is much against this as free action of the
bowels is required to rid the system of the decom-—
posing intestinal contents which have been stagnating

there during the course of the disease. I am

1. Fagge (Brit. lied. Journ. Dec. 17 1904), Clubbe
(Ibid. Jan.1905 and .Nov.1897), Rydyier (Verband. der
deutsch, Gessells. fur Chir. 1895),_Barker (clinical
Soc. trans. 1898, p.67), Duhbar (Scottish Med.and
Surgic. Journ. Aug. 1906) have all made valuabhle con-

tributions to this subject.
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inclined to agree with him to some extent. In cases
with acute symptoms it is often found that soon
after the operation the temperature rises rapidly.
The reason of this is, I believe, that the fluid
causing the oedema in the walls of the intussuscep-
tion is intensely toxic to the system. Before re-—
duction the circulation is very sluggish in the
swollen areas - perhaps even at a standstill. After
reduction the circulation is re—estabiished and

the oedmatous fluid is thrown into the circulation.
During reduction a considerable amount of squeezing
of the mass takes place which brings about the same
effect. .In these cases 1 believe that small doses

of Calomel siould be given to clear out the bowels,

Some of the cases actually die of toxaemia
(case 86). Mr. Barker has drawn special attention to
this point. Opium is moreover liable to increase
any tendency to paralysis in the damaged gut. It
is said that there is a tendency for recurrence
to occur unless the bowels are kept at rest. 1In
only one of my cases was recurrence met with at an
early date — within 24 hours - and in this case I
know opium had been given. The risk of recurrernce
ig I believe very smell indeed. As a rule the child

is so exhausted that it readily falls to sleep, if
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such be not the case, I would rather give small
doses of potassium bromide than opium. The child
must of necessity be kept warm and its general

wants attended to.

Feeding may be commenced within two hours of
the operation, if sickness is not caused by the
anaesthetic. My expericnce has been that small
children stand the operation well, if their general
condition has not already been too much lowered

and the operation is not unduly prolonged.

If sickness is still present immediate relief
often follows washing out the stomach by means of

a No. 9 catheter.

If great shock is met with,nothing is better
than the administration of saline, either by the
rectum, subcutaneously, or 1ntola vein. once a
child has recovered from the shock of the operation
little remains but to keep it quieét and allow it to
accumulate its strength. The use of stimulants will
vary with the individual ideas but in the majority
of cases very little is needed. At the end of 24
hours the bowels should be opened if they have not

been opened before.

A8 to the treatment of the wound, ordinary

surgical principles must be followed but in view
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of en accident I have often seen happen, I would

add a word of warning. Owing to the straining,
kicking, and crying, in which small babes so often
indulge, it is never wise to remove the deep, or
tension sutures, before the 10th day. They should
be left in longer if no irritation is produced,
thereby. If removed sooner there is a great risk
of the wound bursting open and the bowels escaping
into the dressings. Or the deeper planes of the
wound may separate and the intestines appear as a
large hernia under the skin. I have known such an
accident happen on 6 occasions. In one local periton
tis and death ensued, in another a swab was left in
the abdominal cavity at the second operation, in a
third infarct of the lung followed. When the stitche
are all removed it is well to cover the scar and a
large area of the abdomen round about with adhesive
plaster to prevent any bulging taking place, other-—

wise a hernia is liable to follow.

O0f other complications severe diarrhoea is
perhaps the commonest. It is probably ceused by
the damaged and often ulcerated portion of the gut
which becomes infiected and inflamed. Small doses
(min.5) of castor oil should be given three times a

day to remove any irritating material from the
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region of the sensitive portion of gut, strict
attention must of course be given to diet. LE;
the motions are very foul, it is sometimes a éood
plan to wash out the large bowel with ordinary

normal saline.

THE CAUSE OF DEATH.

Many cases are hopeless from the start, gan-
greneprrupture of the bowel has taken place,and
peritonitis of a general character ends the scene.
Shock however, probably claims a majority of the
victims. The results of strangulation are of much
greater severity in infants than adults. Babes
have been known to die in 12 to 18 hours from this
cause alone. No. 24 of my series died in 48 hours,

without operation.

The pain and the strong afferent stirmull
engendered by the disease are probably as great in
the adult as in the infant, but in the latter they
are as it were}cﬁncantrated on a far smaller sur-—
face, and their effect is proportionately severe.

If the shock is survived reaction ensues with a
high temperature due, I believe, to toxic absorbtion
from the incarcerated piece of gut, and possible

to absorbtion from the intestinal mucous membrane.
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This, I believe, is the csuse of death in those
who die on the 3rd or 4th day after the operation.
Various septic influences have been noted, gangrene
has appeared in the limbs on two occasions, iﬁ
another instance septic meningitis followed. One
of Mr. Barber's geries died from thrombosis of the
mesenteric veins, an infaret of the lung was seen

in a case in this Hospital.

The bursting open of the partially healed
wound accounted indirectly for 3 deaths in this

series.,

In chronic cases the mpatient is gradually worn

out by Bain, sleeplessness, and anxiety.

The ever recurring attacks of colic, accompanied
by fruitless straining, and the occasional passage of

and blood, gave no respite to the sufferer. The appet
faeils or if food is taken the stomach frequently
ejects it. Emmaciation is slow or rapid according to
the severity and constancy of the symptoms. Its
progress is steady. With the emmaciation, weakness

appears, and worn out with the misery of his condit-
ion, the end may come with unexpected suddenness.

One can not close an account of this disease
without again alluding to its most disastrous feature

namely the delay in giving efficient treatment
from the want of an early diagnosis. And yet there
are few diseases which have a more attractive array
of signs and symptoms tham ordinary cases of intussus
ception. What then is the reason of thim anomaly ?
The answer is want of care and attention.

Babes of 4 to 8 months old receive scant notice
in too many cases when brought to the Dr. with a

muceus
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history of pain and perhaps a little d iarrhoea. |
Mere colic, flatulence, alight diarrhoea, or constip-
ation, are all so common, that a glance is given at
the well fed appearance of the face, and the mother
is sent off with the cheery assurance that all will
be well if a little castor oil is given. The presence
of blood in the motion is only elicited on enquiry.
That encuiry should always be made.

The amount of attention which has of late
years been #f directed to this disease has impressed
upon the profesgﬁonhof not overlooking the early
symptoms. If this essay #a at any time helps to
flash a suspicion of intussusception through the
mind of any one about to send away such a case without
careful examination, it will have amply repaid Mer_
the labour of its compilation.




