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Lucite had already been found to produce little tissue or skin reaction,® and
Lucite face plates for application to the skin have heen in use for nearly three
vears at University of Minnesota Tlospitals. Over a period of many months,
Vinylite bags* have been attached to these plates, hut have been discarded be-
cause the material becomes discolored and stiff within a few days. EKarly in
1949 the decision was made to use polyethylene bags attached to a deeply grooved
flange on the face plate by over-wrapping with rubber binders. This combina-
tion has performed well to date, although the tensile strength is less than desired.

The detail of the present bag is indicated in the accompanying illustration.
Opaque white hags are being obtained, as less offensive from an esthetie point
of view than transparent containers.

Rutzen cement does not adhere well to the Lueite face plate. Ordinary
Dermatomet cement is spread on the face plate, and Rutzen skin cement on the
skin. After drying for three minutes, the hag is applied precisely, and adhesion
is as secure as is the case with the standard Koenig-Rutzen bag.

A third problem has arisen in the apparent sensitivity of the skin of a few
patients to the rubber cement. A method for use of a special pressure sensitive
adhesive tapef has been under study in eollaboration with the Minnesota Mining
and Manufacturing Company, which may eventually overcome this problem as
well.

At the present time, twelve patients have worn such appliances as have
heen deseribed and have contributed ideas and eriticisms which have brought
the apparatus to the present state. Steps are planned to make such an apparatus
generally available in the near future.§

SUMMARY

1. Methods to assure sound healing and healthy skin about ileostomies
are indicated.

2. A bag is deseribed which is valuable in those ileostomy patients whose
discharge destroys the rubher of the Koenig-Rutzen bag.
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A NEW SURGICAL TREATMENT FOR HIRSCHSPRUNG'S DISEASE
Orvar SWENsoN, M.D., Bosrox, Mass.

(From The Children’s Hoespital, Children’s Medical Center. and the Department of Surgery,
Harvard Medical Sehool)

HE pathology in Hirschsprung’s disease is generally considered to be

limited to the dilated portion of the colon. Recently, evidence has accumu-
lated raising questions in connection with this theory and supporting the eon-
cept of a funetional obstruction in the reetosiemoid which produces secondarily
the hypertrophied and dilated colon. This evidence is as follows:

1. Colostomy relieves all of the symptoms of Hirschsprung’s disease and in
three to six months the dilated colon becomes normal in size and muech of the
hypertrophy disappears.” If the primary pathology were in the dilated colon,
no relief should he gained from a colostomy. One would expect relief from a
colostomy if the bhasic pathology were a low partial colonic obstruetion (Fig. 1).
Closure of the colostomy in patients with Hirschsprung’s disease produces a
recurrence of the disease in three to four months.

2. Barinm enema studies on patients with Hirsehsprung’s disease provide
additional evidence of pathology in the rectosigmoid.? Careful examination of
the colon demonstrates that the distal dilated sigmoid has a funnel-shaped out-
line and that the rectosigmoid is narrow and irregular (Fig. 2). Frequently,
this lesion is difficult to outline either by fluoroscopy or hy roentgen films, Tt
can hest be demonstrated by the injection of a small amount of barium, with
the patient in the oblique position. Most important, the dilated sigmoid must
be manipulated out of the pelvis to permit a elear view of the rectosigmoid.

3. The motility of the colon in Hirschsprung’s disease has been studied
and it has been found that the dilated colon has normal, integrated peristalsis.
Furthermore, it has been demonstrated that patients with Hirschsprung’s disease
have no peristalsis in the rectosigmoid, in contrast to normal individuals. It
is postulated that this absence of peristalsis results in a partial funectional
obstruction.®

4. The resection of this functionally deficient segment of colon by a special
technique in fifty-two patients has relieved their symptoms.

9. Histologic study of the specimens of colon surgieally removed from
patients has demonstrated the absence of Auerbach’s plexus in the rectosigmoid.?
Similar findings have heen reported from other studies.*s According to Cannon,
peristalsis eannot take place in howel in which Auerbach’s plexuses have heen
destroyed.®

It would seem on the basis of this evidence that the fundamental lesion in
Hirschsprung’s disease is a congenital one, consisting of a failure of development
of Auerhach’s plexuses in the rectum and rectosigmoid. Auerbach’s plexuses
contain the ganglia of the parasympathetic supply to the bhowel. Most of the
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the descending portion, probably receives its parasympathetic
vagus. The distal end of the colon receives its parasympathetic

pelvic nerves. Failure of the pelvie parasympathetie supply to
the explanation of the location of the lesion in Hirschsprung’s

B.

Fig. 1.—A4, Photograph of sigmoid during course of colostomy, B, Photograph of same bowel

Fig,

four months later at time of resection.

2. —Barium eénema

showing narrowing in rectosigmoid and dilatation of the sigmoid.

o
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disease. The dilated colon in Hirschsprung’s disease contains normal nerve
strueture. This evidence indicates”that therapeutie efforts should be directed
to the rectosigmoid and rectum and not to the dilated colon.

The selection of patients with megacolon suitable for surgical therapy de-
pends on the demonstration of a narrowing of the rectosigmoid by barium
enema studies. Patients with a eolon dilated down to the anus do not have
Hirsehsprung’s disease, according to our concept, and will not benefit from
resection of the rectosigmoid and rectum.

Out of the first twenty-two patients with Hirschsprung’s disease treated
surgically, sixteen had a colostomy performed as a preliminary measure. As
our experience has grown, fewer colostomies have heen performed. All colos-
tomies are now performed in the fransverse colon and are of the simple loop
type.

In only six of the last thirty patients has a colostomy been considered
necessary. In five of these cases the infants were extremely ill and primary
resection was considered inadvisahle. In one patient it was impossible to prepare
the bowel for a primary resection.

Preoperative preparation, which heging four weeks hefore admission to
the hospital, consists of a low residue diet, two ounces of mineral oil daily, and
one to two enemas each day. When the patient is admitted for operation, a
large rectal tube is inserted for a sufficient distance to permit the end to be
in the dilated eolon. Tt is taped in place and colonic washings are then per-
formed three times a day. Usnally the tube ean be positioned quite readily.
However, in one patient proctoscopy under general anesthesia was performed
to position the tube. Bven this procedure failed in a second patient and this
accounts for one recent colostomy. After the reetal tube has heen in place
twenty-four to forty-eight hours the patient’s abdomen is scaphoid and he is
ready for primary resection.

Most patients with Hirschsprung’s disease have a defective urinary hladder.
Of twenty patients in our group studied hy eystometrogram preoperatively all
except one had hypotonie bladders. The bladder capacity of these patients be-
fore any detrusor contractions oceurred was considered far above average. This
is probably further evidence of a defective pelvie parasympathetic supply. The
presence of a defective bladder is extremely important from a technical stand-
point for slight damage to the bladder innervation during operation may result
in urinary retention. )

The experimental work on which our special technique for reseetion of the
rectosigmoid and rectum is hased has been deseribed previously.? The patient
is placed in a lithotomy position which permits access to hoth the ahdomen and
the perinenm (Fig. 3). The draping is so arranged that at the completion of
the first stage of the operation the removal of a heavy double sheet from the
legs of the patient exposes the perineum without disturbing the ahdominal
drapes.

A suprapubic ineision slightly to the left of the midline is used. The
sigmoid loop is delivered and usually the transition from dilated to narrow
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colon oceurs at the junetion of the sigmoid and rectosigmoid. IHowever, in our
series, varying portions of the sigmoid have been involved and in three patients
all of it was narrow. In two patients, all of the colon from the left one-half of
the transverse to the anus was involved. TIn three patients only the rectum was
involved.

Pathologic studies have demonstrated the ahsence of Auerbach’s plexus
to extend some distance into the dilated howel. Therefore, the proximal point
of resection should be at least 12 em. proximal to the point of narrowing to
insure removal of all of the lesion.

Fig. 3.—Position of patient on operating table,

The next step is to free the colon proximal to the resection so that it can
be brought to the perineum. There is always adequate howel; the limiting
factors are the blood vessels. To free the sigmoid sufficiently it is necessary to
divide the sigmoidal branches at their origin (Fig. 4). An arcade system is thus
preserved which supplies the eireulation of the howel adequately. On six
oceasions we have taken down the splenic flexure and divided the left colie
artery, thus permitting reseetion of most of the descending colon and sigmoid.
In two patients a left hemicolectomy was performed with division of the middle
colic artery. So far there has heen no failure of the hlood supply to the howel
proximal to the resection.

The dissection of the rectosigmoid and reetum is then performed vight
down to the internal sphincter. This must be done with great care or there
may be permanent damage to the innervation of the bladder. Tt must he re-
membered that patients with Hirsehsprung’s disease have a damaged bladder
mechanism. Therefore, the margin of safety is small in these patients and the
dissection must he performed carefully.

L»
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It is our practice to remove a segment of howel to facilitate pulling the
distal part through the anus. , Using the von Petz clamp the howel is divided
at the previously selected point of reseetion and again distal to this at the
Juncture of the sigmoid and rectosigmoid (Fig. 4). The remaining stump of
sigmoid can readily he pulled through the anus.

Fig. 4.—Drawing showing the division of three sigmoidal branches. The broken lines
indicate the segment of bowel which is resected. This facilitates pulling the rectosigmoid out
through the anus.

At this stage of the procedure the operative team is divided into two
groups and the drape over the legs is removed, exposing the perineum. The
sphineter is dilated and a long clamp inserted through the anus up to the closed
end of the rectosigmoid (Fig. 5). The end is grasped and pulled down through
the anus, turning the bowel inside out. This segment, protruding from the
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= Fig. 5.—4 and B, A clamp is inserted through the anus and the closed end of the )
rectosigmoid is grasped.” B!, The bowel is then pulled out through thé anus, ¢, The sexment Fig. 6.—A, After the bowel is prepared and drapes placed, a cut is made 2 or 3 cm.
new protrudes with the mucosa on the outside. D, The proximal bowel has two sutures placed from the mucocutaneous margin. B, A clamp is inserted through this orifice and the sutures
to facilita’e pulling this segment through. on the proximal segment grasped and the bowel pulled through as in €. D, Interrupted silk
sutures are used to approximate the muscular coats, K, The proximal howel iz opened. F.
The mucosae are approximated with eatgut sutures. G, Completion of the anastomosis. After
r all the sutures are cut, the anastomotic line will retract up through the anus.
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anus with the muecosa on the outside, and the perineum are serubbed with ten
sponges soaked in 1:1000 aqueous Zephiran. The perineum is then draped and
a table of instruments and supplies set up for the team working at the perineum.
A cut is made halfway across the bowel 214 em. from the eutaneous margin (Fig.
6). A long clamp is then inserted through this opening into the pelvis, and
the operator at the abdominal incision, having attached two sutures to the
proximal bowel, places them so that they are grasped by the clamp. It is then
possible to pull the proximal segment down through the pelvis and out through
the distal segment. The anastomosis is made, using first a row of interrupted
silk sutures to approximate the muscular coats. As these sutures are placed the
remainder of the distal bowel is eut across. The proximal bowel is then opened
and the mucosae of the two segments are approximated with interrupted eatgut
sutures. When the anastomosis is completed it is allowed to retract through
the anus and assumes a position 2 to 3 em. from the mucocutaneous margin.
While the anastomosis is being made helow, the team at the abdominal field
reconstruet the pelvie floor and close the ahdominal wound.

The alternative to this pull-through type of anastomosis would be the per-
formance of an anterior resection—a procedure which has several disadvantages
in Hirschsprung’s disease. In the first place, in the pull-through operation we
remove all of the howel down to the internal sphincter. In the small pelvis of
a child a low anastomosis would be diffieult to perform and therefore some of
the lesion would not he removed. Two recurrences following such procedures
have come to my attention.

In the second place, using the pull-through technique we can perform re-
section on most patients without making a preliminary colostomy because the
diserepancy in size of the two segments is minimized by the dilatation of the
distal segment as the proximal segment is pulled through. If the anterior re-
section is contemplated, a preliminary colostomy is required to permit the
dilated bowel to return to the approximate size of the distal narrow segment.

In the third place, stricture at the suture line is less likely to occur if a
pull-through anastomosis is made. The dilated colon permits a large stoma at
the suture line and we have had only one slight narrowing of the suture line
in our primary resections. 7

In the fourth place, with the pull-through procedure the exposure during
the anastomosis is excellent so that leaks and infeetion are rare. There has been
one case of infection in our eroup. This was not a routine case, as it was com-
plicated by a previous colostomy which limited the length of bowel available
and hindered the establishment of a satisfactory anastomosis.

In the fifth place, our method reduces the operating time and permits us
to perform resection on sick patients who would require a preliminary colostomy
were an anterior resection to he used.

The management of the urinary bladder is the most important part of
the postoperative regime. The inlying bladder eatheter is placed on free drain-
age for four days. Tidal irrigation is then used until the tenth postoperative
day, when the catheter is removed. We have had only two urinary eomplications.
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The first was infection one week after discharge, which responded to penicillin.
The second was difficulty in emptying the bladder. This symptom cleared up
two weeks after the catheter was removed. Furmethide was used during this
period and seemed to be of value.

Postoperatively, the patients are given a regular diet without laxatives or
mineral oil. Oceasionally, during the early postoperative period, before peri-
stalsis is present in the colon, it may be necessary to insert a rectal tube two or
three times a day to help decompress the patient.

Following discharge from the hospital, the patients have a diarrhea lasting
sometimes from three to six weeks. Gradually they settle down to a system of
one to two bowel movements a day.

One slight stricture has occurred in this series of thirty-one patients with
primary resection and it was probably due to tension on the suture line. It was
corrected by a short course of digital dilatations. There have heen three other
strictures, all in patients with preliminary colostomies. The colon had shrunk
to 2 em. or less in diameter and the stoma at the anastomosis was correspondingly
small. T.ater, as the bowel dilated to normal size, the suture line remained fixed
in size and required dilatation. This experience stresses the necessity of allow-
ing only three to six wecks between colostomy and resection. If the interval
is much longer, the howel hecomes so small that a narrowing at the suture line
is inevitable. These patients have also done well on digital dilatation.

The most frequent complication has heen acute gastroenteritis, which these
patients tolerate poorly. This difficulty has occurred in nine patients, most
of them under 2 years of age. Three children were seriously ill, with vomiting,
distention, and diarrhea. We have found that the best treatment has been the
insertion of a rectal tube and colonic washing. In two to three days the patients
have recovered, the abdominal distention has disappeared, and howel movements
have become formed and regular.

We have had one failure in a group of fifty-two patients operated upon.
This was a baby 2 weeks of age who did not have a typical lesion at operation.
The sigmoid and rectosigmoid were resected and no ganglion cells were found
in the resected bowel. Abdominal distention and constipation recurred two
months after operation. By x-ray examination the lesion was found to extend
to the splenic flexure. A second resection has recently heen performed on this
patient.

It is well to avoid operating on infants if possible. In the first place, in
babies the lesion is not typieal by x-ray examination or at operation. Dilatation
has not taken place to outline the extent of the lesion. At 6 to 8 months of
age the typical dilatation has occurred; consequently, there is no danger of
failing to remove all of the lesion.

There has been one postoperative death which oceurred in the case of a 3-
week-old infant following a primary resection. Intestinal obstruction developed,
which was corrected. However, eventually the baby died of agranulocytosis.

The remaining patients have heen completely relieved of their complaints.
The longest follow-up is almost three years. All of the patients have normal
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sphineter control. They are all on normal diets, with no mineral oil or other
laxatives, and have one to two howel movements a day. All of them have gained
weight and are in good general health.

Our results with this form of treatment have been corroborated by

) Stephens.® After visiting us and observing our method he returned to England
and subsequently operated upon twenty-eight patients using our technique.
There were two postoperative deaths. In the remaining patients he reported

- good clinical results.
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DISCUSSION

DR. K. GRIMSON.—Dr. Swenson certainly deserves a good word for his excellent
studies and congratulations on his large series. He has well demonstrated that like colostomy,
the pull-through procedure will effect reduction in the size of the colon. His concept of the
etiology is probably correct, but during seven years of study of approximately thirty
megacolon patients we have not been able to prove it.

The normal-sized but abnormally functioning lower sigmoid and rectum, according to
our balloons and other observations, is not functionless but rather, though working abnormally,
ean contract and partieularly dilate.

Four years ago, we reported our belief that surgery was generally unnecessary for the
sigmoid-achalasia type of Hirschsprung's disease or megacolon. In spite of Dr. Swenson’s
operations and reports our additional experiences have strengthened this belief. Many of our
patients had dilatation of the descending and sigmoid eolon as great as those presented by
slides this afternoon. However, with an improved medieal program of treatment these chil-
dren were carefully earried through a few troublesome years following which symptoms
usually subsided and bowel movements occurred regularly in later lite.

Only in three patients who did not have the sigmoid-achalasia type of megacolon but
rather had enormous enlargement of the right, transverse, and upper left colon above 2
normal-appearing rectum and lower sigmoid was primary operation considered necessary and
performed. In these, as reported, we used a colectomy and ileosigmoidostomy to direct the
liquid content of the terminal ileam into a segment of the distal and not dilated sigmoid.
| The stump of sigmoid left should be short.

In only one additional patient during the study period in this series was surgery

B. necessary. For this ehild a pull-through procedure was done because of previous surgery
starting with a colostomy shortly after birth. The result has been only moderately satisfac-

Tie Sossoceemnm
Fig. '7.—A, Preoperative barium enema and a checkup three months after operation. B, Pre- | tory, some dilatation and some obstipation persisting
'y, 8 ; C stip: 315 .

operative barium enema and a repeat six months after operation.
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T certainly feel that Dr. Swenson has given a very nice demonstration and that his
studies and experiences should aid us in determining eause and proper treatment of megacolon,

DR. M. RAVITCH.—This is a large, beautiful series and the results could hardly be
improved upon. But there still remain some facts to be explained about Hirschsprung’s dis-
ease and its histopathology.

When Bodian and Stephens revived the idea of the absence of the ganglion cells in the
segment which Dr. Swenson had felt was the site of the disease, they began operating—
Stephens did, after Dr. Swenson—and have now a considerable series. It is their opinion
that uniformly, the ganglion cells are absent in the narrow distal segment, and at times this
absence extends several centimeters into the dilated section.

T have studied their sections in a considerable numhber of cases and must say the
findings they deseribe in the sections they have can be seen by anyone.

Tn a very small number of cases of our own, we have not heen able to convince our-
selves with certainty that the absence of ganglion cells in the narrow segment is invariable,
and is not perhaps some type of artifact due to technique or varying thickness of the bowel
or contraction or twisting.

T would like to ask Dr. Swenson whether le still feels as he stated in a recent publication
that those histologic abnormalities in his experience are not invariable.

The other thing which is difficult for us to explain is the fact that we have had clinieally
quite good results from resection of the left colon, much as Dir. Bell reported some years ago,
beginning to the left of the middle colic artery and going down well into the pelvis. If there

is a narrow segment, we go down into it; if there is mot a narrow segment, we do a
conveniently low, safe, aseptie, closed apastomosis. . =

Several months ago we operated upon a girl of 14 who had never lhad a spontaneous
stool, She had the most elegant narrow segment imaginable going up almost to the splenic
flexure. Kmnowing that Dr. Stephens and Dr. Swenson would have resected the narrow
segment and left the dilated segment, we resected the dilated and left the narrow, anasto-
mosing the ileum to the descending colon. She began having spontanegus stools the second
or third day and has had them ever ce, although she had never had them before. She has
not had an enema for the three or four months since the operation,

I wonder if it is possible that some of the results achieved from this ingenious opera-
tion are due to straightening out the redundant bowel. The two patients, for instance, in
whom a rectal tube could not be passed might very well have had a chronic volyulus. TIn
several cases we have seen the bowel twisted on itself as it lay aeross the junction of the
narrow and dilated bowel.

We have tried this pull-through procedure. Tt is technically easy and perfeetly satis-
factory as an operation, but thus far, in a much smaller series than Dr. Swenson’s, we
prefer the results with resection of the left colon.

DR. G. HUMPHREYS.—I want to join in stating that I think the concept of Hirseh-
sprung’s disease as being due to physiologic disturbance in the small segment is a tremendouns
contribution in treating this disease. Dr. Hiatt at Presbyterian Hospital started to work
on this about four years ago and has paralleled the work of the Boston group very com-
pletely.

In our balloon studies, the function has been similar to what Dr. Grimson just
described; that is, rather than finding a functionless segment we find one that does eontract
but contracts in a mass rather than in a peristaltic way. )

In other words, if one puts three balloons in the distal small segment rather than
having two in the dilated and one in the small, one finds that the wave which comes down to
that segment then causes a mass contraction which in effect causes an gbstruction.

Now the histology has puzzled all of us, also. I think some of the discussion is
confused by a statement that Auerbach’s plexus is absent. That segment is not devoid of
nerves. There are plenty of nerves in' it as far as we can see histologically. Tt is apparently
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lacking in ganglion cells and that seems to he the source of the confusion, since there is
no good basis for judging what the normal number of ganglion cells is.

It is our conception that this physiologie imbalance may vary a good deal in different
patients. Some may have a very sharply limited area and others may have a line of
demareation which is mueh less distinet, so that they have a more or less funnel-shaped end
to their dilated eolon: and that where this area of deficient but not completely absent
innervation comes down to the rectum, one s the group in whom the dilated bowel extends
right to the rectum or may actually overcome the rectal sphincter tone, and so apparently
result in the spontaneous remission lafer in life that Dr. Grimson speaks of.

Tt certainly has been a great help in treating these patients to have this econcept. Dnr.

Hiatt’s operation is a pull-through operation very mueh like Dr. Swenson's, and we have

had equally good results—again in a much smaller series.

DR. C. E. KOOP.—I shall make my remarks very brief. About three years ago we
gathered together sixteen patients who had megacolon and T was about fo publish a paper
stating that ehronic volvulus was the etiological factor. At that time T knew of Dr. Swen-
son’s work and set about reviewing our own cases, and have proved to my own satisfaction
that he is correct. Our balloon studies have paralleled his. Our clinieal impressions have
paralleled his, and histologically we see the changes in the myenteric plexus in about S0
per cent of patients.

1 think the pertinent thing about my comment is that in those sixteen patients we did
anterior resections as low as we possibly could. They all did well for fourteen months. After
fourteen months three of them had recurrence of their symptoms with changes in the barium
enema. Of those three patients I have operated again on two of them and have done the
pull-through proecedure.

In reviewing the previously excised bowels and the present excision of bowel, the
changes in the myenterie plexus support Dr. Swenson'’s thesis.

Since that time we have carried out an additional fourteen pull-through procedures
with no failures,

DR. 0. SWENSON (Closing).—The pathology of Hirschsprung’s disease has been
carefully studied and there is a unanimity of opinion in the published reports. Dalla Valle, in
1920, was the fi to report absence of Auerbach’s plexus in the distal colon. Roberts and
Kernohan reported the same findings in Hirschsprung’s disease in 1938. Tiffin, Chandler and
Faber, in the American Journal of Diseases of Children in 1940, and Zuelzer and Wilson, in
the same journal in 1948, reported absence of Auerbach’s plexus in eongenital megacolon.

Cannon demonstrated experimentally that destruction of Auerbach’s plexus resulted in
absence of peristalsis, This agrees completely with our motility studies. TIn the segments of
s by motility studies there were no Aunerbach’s

bowel where there was an absence of perista
plexuses in the microscopic sections.

In following patients with anterior resection or resection of the dilated colon alome,
three or four months’ follow-up is not sufficient. This disease is the result of a funetional
partial obstruction and therefore in some cases recurrence does not occur until six to eight
months postoperatively.

We have followed up some of our patients almost three years now and they continue to
be perfectly well.




