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ABSTRACT

Introduction and aim. The evaluation of functional results, complications and problems of children with Hirschsprung’s dis-
ease treated with one-stage surgery (TEPT) or two-stage surgery (colostomy, TEPT) in Paediatric Surgery Clinic in Rzeszéw.
Material and methods. Medical documentation of 41 children treated due to Hirschsprung’s disease in years 2006-2018 in
Rzeszow were retrospectively analysed. The results of the questionnaires conducted among the parents of operated children
were surveyed.

Results. The average time of the radical surgery was 189 minutes. The mean length of the resected intestine in the classic form
was 19 centimeters, in long-segment 35 centimeters. In the post-operative period, 15 patients had a blood transfusion. The
mean time of the children’s stay calculated from the date of surgery until the discharge equaled 13.4 days. Early post-operative
complications: enterocolitis occurred in 6 patients (1 death in a septic shock mechanism), total dehiscence of anastomosis in 1
patient, abscess of perirectal space in 1 patient, anastomotic retraction in 1 patient and in 3 patients inaccurate intra-operative
evaluation of the section (intra), buttock dermatitis appeared in all patients.

Late post-operative complications (a control trial of 38 patients): Soiling was confirmed in 9 patients, periodic constipation in
one.The abnormal consistency of stool was signaled in 3 children. Two children were repetitively hospitalized due to enteroco-
litis. The frequency of defecation almost in all patients was reduced after a three, four-month period since the operation from
10-15 per day to the age norm. In one child, where the retraction of the anastomosis was diagnosed, the soiling and height-
ened frequency of defecation throughout the day persists. All of the parents of the older children view the outcome of the sur-
gery as positive and the life quality of their children does not differ from their peers.

Conclusion. TEPT is a method which can be performed in newborns, infants, babies as well as in case of a long-segment agan-
glionosis. Barium enema is not reliable in evaluation of the length of the aganglionic section in the long-segment type of
Hirschsprung’s disease. The treatment of choice in the early post-operative enterocolitis should be colostomy.

Worse functional results were observed in children after two-stage treatment — especially, in cases where the colostomy was
created due to the intestinal re-distention.
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Introduction

Hirschsprung’s disease is a congenital disorder caused
by the lack of autonomic intramural ganglia of sub-
mucosal plexus (Meissner) and myenteric plexus (Au-
erbach) of the intestinal wall as a result of which the
intestine lacking the proper innervation is in a state
of constant spasm creating an obstruction in the pas-
sage of the food content. This state is accompanied by
the constant and excessive pressure of the internal anal
sphincter (achalasia). As a result of the excessive effort,

the intestine above the obstruction imitatively becomes
dilated.

Fig. 1. Abdominal distension - a typical symptom of
Hirschsprung's disease

In 1888 Harald Hirschsprung was the first to pres-
ent the description of the disease symptoms, observed
in two unrelated boys who died from chronic consti-
pation. As a cause of the disease, he mistakenly diag-
nosed congenital megacolon.! Hirschsprung’s disease
has a multi-factor genetic background, caused by the
mutation of genes: RET, ECE1, EDNRB, GDNE, SOX10,
PHOX2B, KIAA1279. The most common of them is the
mutation inactivating RET proto-oncogene, responsible
approximately for 50% of family and 15% of occasion-
al cases of the disorder’s prevalence. The signal trans-
duction gene-dependant becomes dysfunctional which
leads to faulty migration of neural crest cells along the
digestive tract wall toward the caudal. Dysfunctions
appear between sixth and twelfth week of gestation-
al age, while the time of activity of migration inhibi-
tory factor determines the length of the aganglionic
section.”® According to EUROCAT data, the incidence
of Hirschsprung’s disease is 1,3 in 10 000 live births.
More often it concerns the males (4:1). It can appear in

the isolated form (70%) or in a syndromic one. It may be
associated with Down syndrome or Shah-Waanderburg
syndrome.®” According to data published by Anderson
et al., who analyzed the population of 9 million children
born in California in 1995-2013, it can be clearly con-
cluded that the scope of incidence of Hirschsprung’s dis-
ease amounted to 2.2 cases in 10 000 live births with the
majority of Afro-Americans and Mongoloid race.*'

The classification of the disease type is based on the
length of the aganglionic section. In 75% the agangli-
onosis relates to rectosigmoid segment - the classic type
of the disorder, in 15% the aganglionic intestine reach-
es the left transverse colon flexure, while in 6% the dis-
ease concerns the entire large intestine. In rare cases, the
aganglionosis might involve the whole intestine up to
the duodenum. The clinical symptoms of the disease ap-
pear most often upon birth in a form of neonatal in-
testinal obstruction. The main ailment is constipation.
The pathognomonic symptom is the delayed passage
of meconium (>24 h after birth). Additionally, abdom-
inal distention appears (Fig. 1) as well as vomiting with
bile content. In some cases, the disease may clinically
demonstrate itself in a later stage of life, even in adult-
hood."

The most dangerous complication, which may ap-
pear in children with Hirschsprung’s disease, is entero-
colitis that may have a violent course and can result in
a short time in death in a septic shock mechanism. The
diagnostics of the disease is based on taking medical
history, clinical examination and running diagnostic
tests. In the clinical examination, apart from the above-
mentioned symptoms of obstruction, the symptom of
a sudden defecation and gas release after inserting the
catheter into rectum appeared. Barium enema, espe-
cially in cases of delayed diagnostics in patients with a
re-distention of a correctly innervated intestine, may re-
veal a transitional zone of the intestine (cone syndrome)
as well as the length of the aganglionic intestine (Fig. 2)

The supplementary examination in diagnosis and
classification of innervation dysfunction of a digestive
tract is manomentry of a lower part of a digestive tract.
However, the relaxation of the internal sphincter (rec-
toanal reflex RAR) excludes aganglionosis. The exam-
ination determining the diagnosis in Hirschsprung’s
disease is the result of histopathology of a sample of a
posterior rectal wall, which should be taken depending
on the child’s age from 0,5 to 1,5 centimeters above the
dentate line (physiologically aganglionic zone). The lack
of ganglia cells and the presence of overgrown nerve
trunks producing excessive levels of acetyl cholinester-
ase confirms the diagnosis. The increased activity of this
enzyme is diagnosed by histochemical method. In re-
cent years, the immunohistochemical test of calretinin
was introduced as a tool for diagnosis of Hirschsprung’s
disease. The combination of acetyl cholinesterase histo-
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chemical test with the immunohistochemical test of cal-
retinin encourages growth in sensitivity and specificity,
as well as enhances precision of diagnostics of agangli-

onosis.'>1®

Fig. 2. Barium enema - narrow aganglionic intestine
with a syndrome of cone in a transitional zone

The treatment of Hirschsprung’s disease is surgi-
cal and requires the removal of aganglionic intestine
and anastomosis of properly innervated intestine with
the rectum just above the external anal sphincter. De-
pending on the clinical state of the patient, the length
of the aganglionic section, the time for diagnosis and
as a consequence the diameter of the re-dilated proper-
ly innervated intestine section, the treatment might be
performed in a one-stage procedure or two and three-
stage one.'s

The standard surgical techniques performed in
various modifications with abdominal or abdomi-
nal-perineum incision include Rehbein, Duhamel, Sw-
enson and Soave methods.””? In 1998 de La Torre and
Ortega modified intra-abdominal Soave technique and
presented the outcomes of children’s treatment be means
of new method, which they called transanal resection of
the aganglionic section (TEPT). This technique involves
circular incision of the rectum mucosa about 1 centime-
ter above the dentate line and then dissecting the rectum
mucosa from its’ muscular cuff up to pelvic diaphragm.

In the next stage, the muscle cuff should be circularly
incised in order to open the peritoneal cavity and to be
able to further dissect the aganglionic intestine supply-
ing it’s mesentery up to its’ macroscopic dilatation (tran-
sitional zone). In a subsequent stage, the sample of the
intestinal wall is taken to the intra-operative histopa-
thology biopsy in order to confirm its’ normal inner-
vation (Fig. 3). After confirmation of the presence of
normal ganglion cells in the intestine, the anastomosis
is done between the intestine and the rectal wall about 1
centimeter above the dentate line. De La Torre method
in uncomplicated cases comes down to one-stage, suc-
cessful treatment of children with Hirschsprung’s dis-
ease and was very quickly accepted by the majority of
paediatric surgery centres dealing with this defect.”

Fig. 3. Transrectal resection of the aganglionic section
(TEPT)

Aim

The aim of the study was to compare functional results,
complications and problems of children at various ages
with Hirschsprung’s disease treated surgically with one-
stage (TEPT) or two-stage procedure (colostomy, TEPT)
along with the validity of performing barium enema in
order to assess the length of the aganglionic intestine.

Material and methods

The study was approved by the local bioethics commit-
tee (25/02/2019). In 2006-2018 in Paediatric Surgery
Clinic in Rzeszéw, 41 children with Hirschsprung’s dis-
ease were treated. This group comprised of 35 boys and
6 girls (Fig. 4).

The classic type of the disease was observed in 36
children, the long-segment type in 4 and 1 had total
intestinal aganglionosis (Fig. 5). In 5 cases the Down
syndrome was recognized. In 26 children the correct di-
agnosis was made in the neonatal period, while in 13 in
infancy. At the latest, diagnoses were made in children
aged 1.5 and 3.5 years. In all patients, the clinical symp-
toms presented themselves in the neonatal period.
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Fig. 4. Children operated on Hirschsprung’s disease,
division according to sex

Fig. 5. The length of aganglionic section

The one-stage surgery - TEPT was performed in
25 children (this group included 4 children, in which
TEPT was supported with minilaparotomy in order to
mobilize the aganglionic section of the intestine. 15 pa-
tients received a two-stage treatment - in the first stage
the colostomy was created, in the second one TEPT was
performed with a simultaneous loop colostomy and
anastomosis of a normal intestine with the wall of anal
canal just above the external anal sphincter. One child
received a three-stage treatment. In the first stage, the
colostomy was created, in the second TEPT was per-
formed and after healing of anastomosis and its’ dilata-
tion, the child had the continuity of the digestive tract
restored (Fig. 6).

Fig. 6. Children operated on Hirschsprung’s disease
according to the number of stages of surgical treatment

Colostomy was performed in children due to three
reasons. In case of a late diagnosis - in order to decom-
press and constrict the re-dilated intestine in seven chil-
dren, associated congenital anomalies (Down syndrome
and heart disorders) in two children, and in six children
due to the lack of possibility to decompress the intestine
in the preoperative period.

Results

Radical surgery was performed in 40.6 week of a child’s
life on average (the earliest in third week, and at the
latest in the age of 4 years and two moths). The aver-
age time of the surgery was 188,8 minutes (in the range
from 100 minutes to 450 minutes). The median length
of the intestine resected in classic type equaled 19 cen-
timeters. In patients with a long-segment disease - 35
centimeters.

None of the patients required a blood transfusion
throughout the surgery. In the post-operative period, 15
patients received blood.

All the children were administered wide spectrum
antibiotics after the surgery. The average time of chil-
dren’s hospitalization until the date of discharge was
13.4 days (range 7 to 30 days).

In the early post-operative period, in six (14.6%)
children symptoms of toxic enterocolitis appeared. In
three of them colostomy was created, which was closed
on average after 5 months. The other children with tox-
ic enterocolitis received conservative treatment. One
child died due to the septic shock (2.4%), in two after
the initial improvement of the general condition, later,
after the discharge, the symptoms of seasonal, passing
obstruction of digestive tract appeared, accompanied
by symptoms of enterocolitis — currently, these children
have the ileostomy created.

Fig. 7. Early post-operative complications

In one case, on the third day after the surgery, total
dehiscence of anastomosis occurred. The child had co-
lostomy created and colorectal re-anastomosis. In one
patient, abscess of perirectal space was diagnosed - the
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patient had colostomy created, which was closed after 4
moths. In two cases, in the early post-operative period,
a passing obstruction of a digestive tract appeared. Both
patients received conservative treatment with satisfac-
tory results.

Buttock dermatitis in the anus area appeared in all
operated patients (Fig. 7)

In 3 cases, wrong intra-operative evaluation was
made, as a result of which in theses patients a radical re-
section was not made. One patient underwent another
TEPT 6 months after the first surgery, in the second case,
colostomy was created and afterwards the child under-
went a surgery of Duhamel method in another centre. In
another patient with the wrong intra-operative diagno-
sis, the ileostomy was created - the child is in the pro-
cess of diagnostics in another centre. Two children with
the ileostomy created are being diagnosed and treated.
In another 38 children, the study was carried out in a
form of a survey.

Soiling was stated in 9 patients, periodical constipa-
tion in 1. After one-stage TEPT, soiling is present in 4
patients, who were operated in the third week of life (1
patient), in the seventh week (2 patients) and in tenth
week (1 patient). In a group of 16 children receiving a
two-stage treatment, soiling was reported in 5 of them
(among them, 4 with created colostomy due to the late
diagnosis and intestine re-dilatation). Incorrect, loose,
sticky texture of stool was reported in 3 children. Two
children were hospitalized several times due to entero-
colitis (Fig. 8)

In two children (one child with a long-segment
Hirschsprung’s disease and the other one with a post-
operative enterocolitis) anastomotic stricture was
diagnosed, requiring multiple dilatations in general an-
esthesia. Improper development was not stated in any
case. Frequency of defecation in almost all patients had
decreased after three, four-month period since the sur-
gery from 10-15 per day to the age norm. In one child,
who was diagnosed with anastomosis retraction, soiling
and increased frequency of defecation persist through-
out the day.

All of the parents of the older children view the out-
come of the surgery as positive and the life quality of
their children does not differ from their peers (Tab. 1).

Fig. 8. Late postoperative complications

Discussion

The successful surgical treatment of Hirschsprung’s dis-
ease aims to resect aganglionic intestine and anastomose
of the normally innervated intestine with the rectum
wall just above the external anal sphincter. In the second
half of 20" century, the methods of Swenson and Bill,
Soave, Rehbein and Duhamel gained the recognition
and popularity. Treatment of children was performed in
stages. In a first stage, the colostomy was created, in the
second one, the radical surgery was done. In the third
one, the ostomy was closed, restoring the gastric tract
continuity. In complication-free course of treatment, the
patient underwent laparotomy three times with all pos-
sible negative consequences resulting thereof. In recent
years, the goal of surgical practice was to perform the
radical surgery without ostomy. We presented the out-
comes of surgical treatment with TEPT method in our
patients with Hirschsprung’s disease in years 2006 and
2018. In our material, the majority of patients were boys
and the classic type of the disease prevailed — which is
consistent with literature. In the first period after the im-
plementation of this method, we operated on children
who turned 3 months. Currently, the newborns are op-
erated with TEPT method. The oldest child on the day
of surgery was 4 years old. Every patient had barium en-
ema in order to determine the length of the aganglionic
section. However, in none of the long-segment cases nor
in the total aganglionosis, barium enema was consistent

Table 1. Long-term outcomes of treatment on the basis of surveys conducted among parents

Improvement of

Periodic consti- Hospitalization due  Stricture of

functioning Soiling pations to enterocolitis anastomosis
One-stage (tggj‘/gne”t 23 (100%) 4.(17%) 0 1(4%) 1(4.3%)
Two‘if?: g;zj‘/:)me”t 14 (100%) 5 (35%) 1(7%) 1(7%) 1(4.3%)
Three-s:z?ez;:)atment 38 (38%) 0 0 0 0
Total n=38 (100%) 9 (23%) 2 (5%) 2 (5%)
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with the intra-operative image of agnaglionosis. More-
over, barium enema performed in the neonatal period
was not always reliable due to the lack of re-dilatation of
normally innervated intestine.?>*

In most paediatric surgery centres, the diagnosis of
Hirschsprung’s disease is made on the basis of the result
of histopathological examination obtained by means of
suction biopsy, which advantages include little invasive-
ness of the procedure and lack of complications.*

In our centre, the patients are qualified for surgery
according to the result of pathomorphological examina-
tion of the section taken surgically from the posterior rec-
tal wall. The section of at least 0.8x0.5 cm is taken from
above the physiologically aganglionic zone. It is always a
full histopathology examination, not intra. It offers a pos-
sibility of a reliable pathomorphological evaluation of the
whole section and substantially reduces the risk of wrong
diagnosis. Furthermore, it shortens the time of the sur-
gery in cases where the decision on the radical surgery is
made immediately after obtaining the intra results.**

The disadvantage of such management is the waiting
time for the results of histopathology test and the scar-
ing in the collection site that during the radical surgery
may hinder the dissection of mucosa from the muscle
cuff. No complications were observed in any case of the
surgical collection of the section.

Until the surgery date the children’s digestive tract
was decompressed by means of enemas and dilators to
anal canal in order to relax the sphincter. Once the ef-
fective release of the stool retention was impossible, the
patient was qualified for the laparotomy, during which
mapping of the intestine was performed and double bar-
rel colostomy was created divided onto the normally in-
nervated intestine. In 21 cases a one-stage TEPT was
performed, in another 4 TEPT with minilaparotomy in
order to mobilize the intestine. In many centres, in or-
der to mobilize the intestine, the laparoscopic technique
is currently used.***

Out of our 41 patients, 16 received a two-stage
treatment. In the first stage, the colostomy was creat-
ed (delayed diagnosis with re-dilatation of the intestine,
children with Down syndrome, in case of ineffective
conservative treatment). In the second stage, TEPT was
performed taking the normally innervated proximal
“barrel” of the fistula down transrectally and anastomos-
ing it with the rectal wall. In these cases the intra-oper-
ative histopathology examination was not performed,
as a result of which the shortening of surgery time was
achieved and avoidance of incorrect diagnosis of intra.
A three-stage treatment was performed in 1 patient: co-
lostomy, TEPT, colostomy closure.

In all patients, in the early post-operative period we
diagnosed perianal inflammatory lesions of buttock. It
is a frequent complication described especially in new-
borns operated before the third month of life. #**? In

one case, these changes were intensified with skin ero-
sion and fever.

In 3 patients, the intra-operative sections were
wrongly evaluated. In one case TEPT was performed
again with a satisfactory outcome, in the other, the co-
lostomy was created. Later, this patient underwent Du-
hamel method surgery in another centre. Another child
is in the process of diagnostics. The ileostomy has been
created. Other authors emphasize that the correct in-
tra-operative evaluation of the section depends main-
ly on the experience of professional pathomorphologist,
their availability and the quality of a material sample
sectioned by the surgeon.**?

The patients with long-segment form of
Hirschsprung’s disease and a child with a total agan-
glionosis were operated with TEPT method with lapa-
rotomy in order to mobilize the intestine. None of the
patients had previously created colostomy. Two pa-
tients underwent surgery in the 3" week of life, anoth-
er ones in second and third months, and the patient
with total aganglionosis in the seventh month of life.
All the patients with long-segment type prior to the
surgery had barium enema performed, which in none
of the cases implied the possibility of long-segment
presence. Moreover, the clinical symptoms were not
intensified compared with the children with a classic
type of the disease.

In 6 patients in the early post-operative period, the
symptoms of enterocolitis appeared. 3 of them were
treated conservatively. One child died, in two the symp-
toms of gastrointestinal obstruction occurred later. At
present, these children have ileostomy created and re-
quire further treatment. In 3 cases of enterocolitis, the
colostomy was created (which was closed after 5 months
on average). Currently, these children do not make any
complaints concerning the digestive tract.

In the group of 41 children operated on for
Hirschsprung’s disease, 1 died (2.4%) on the 14" day after
the operation due to the septic shock secondary to sepsis
caused by toxic enterocolitis. In the studies by Elhalaby as
well as Anderson, who presented the outcomes obtained
in large group of children with aganglionosis, mortality in
Hirschsprung’s disease in the first year of life equaled ap-
proximately 2%.5%° Also, in the studies presented by Gran-
stomm and Wester, toxic enterocolitis develops in about
5-42% of children with Hirschsprung’s disease and is the
most common cause of death.®?6%

Out of 40 patients, 38 completed the treatment.
Two have ileostomy created and are under supervision
of a referential paediatric surgery centre. Out of 38 pa-
tients invited to participate in the control trial, 32 ap-
peared in person. In the remaining 6, medical history
was taken over the phone in a form of questionnaire.
In the whole group, only one patient has periodic con-
stipation. Also 1 child was hospitalized twice due to the
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enterocolitis. Soiling is present in 9 children: in 4 out
of 23 treated one-stage and in 5 out of 16 treated two,
three-stage, where four of them had a colostomy created
due to the late diagnosis of Hirschsprung’s disease and
re-dilatation of intestine (these were the children who
underwent surgery after the 6 month of life and older).

Only in two patients the stricture of anastomosis
was diagnosed, which required dilatation in general an-
aesthesia. On the 7* day after the operation, an everyday
dilatation of the anastomosis by means of dilators be-
gins, which lasts after the discharge and is continued by
parents for the period of about 6 months. Such manner
of conduct prevents leaving permanent scar in the site of
anastomosis. Parents of all children observed a gradual
decrease in frequency of defecation in the period of 3-4
weeks to few months after the operation. In their subjec-
tive opinion, there is no difference in the quality of life
between peers or siblings of the treated child. Similar
functional results of children treated with TEPT method
were presented by Sood et al.** The most common late
functional problems are encopresis (soiling), enterocoli-
tis and constipation. According to some authors, better
results are seen in patients operated on after 3 month
of life with a classic form of the disease. According to
others, the patients’ age does not greatly influence the
results. The most crucial factor is the length of the agan-
glionic intestine.'®%*

According to Hung et al,, the risk factors for the de-
velopment of post-operative enterocolitis is low birth
weight, lowered level of IgA, long aganglionic segment
and the surgery performed before the 2 month of life.**
Nonetheless, all the authors emphasize the gradual im-
provement of intestinal function along with a reduction
in late complications with age.”**

Conclusion

TEPT is the most effective surgical method, which can
be applied both in classic type and long-segment one
in children with Hirschsprung’s disease at various age.
Barium enema is not always reliable in evaluation of the
length of the aganglionic intestine.

The most serious post-operative complication is tox-
ic enterocolitis, which should be treated by early colos-
tomy creation. Worse functional results were observed
in children operated on after 6" month of life, after a
two-stage treatment with the colostomy created due to
the late diagnosis and re-dilatation of the intestine.
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