Medicinska istaZivanja 2024; 57(3):35-40 | DOI: 10.5937/medi57-49963 . OPEN ACCESS

Medical Research | Published by Faculty of Medicine University of Belgrade

ORIGINAL ARTICLE

MBEPINTE IVERSITY OF 0
MEONLNHCKN ’—\J‘ FACULTY OF
GAKY/ITET | L\ MEDICINE
1
|

Histopathological findings in enteric nervous plexuses in
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Summary

Introduction/Aim: The aim of the study was to determine the fre-
quency of various histopathological findings in biopsies of children
with intestinal hypomotility and the incidence and characteristics of
Hirschsprung disease (HD).

Methods: Biopsies of colon and rectum taken due to intestinal hypo-
motility and chronic constipation at the Department of Pediatric Sur-
gery of the University Children’s Hospital in Belgrade over the 10-year
period (from 2009 to 2018) were reviewed using pathology reports
from the archive of the Institute of pathology, Faculty of Medicine,
University of Belgrade.

Results: A total of 287 patients with intestinal motility disorder were
identified, with 554 biopsy samples. Of the total number of patients,
56% (161/287) were without any morphological changes in enteric
nervous system (ENS). The most common histopathological findings
were HD (69/287; 24%) and immaturity of ganglion cells (29/287; 10%).
Isolated hypoganglionosis of ENS was found in 5 (2%) cases. Heteroto-
pia of ganglion cells was the only finding in 8 (3%) cases. Rare causes of
intestinal dysmotility were: eosinophilic proctitis/colitis (EPC) (4/287),
neuronal intestinal dysplasia B (2/287), unclassified disganglionoses
(3/287). Rectosigmoid variant of HD was the most frequent HD vari-
ant (80.3%). Acetylcholinesterase method and immunohistochemical
staining were used in 19.5% cases.

Conclusions: HD and immaturity of ganglion cells were the most
common pathological findings in ENS of constipated children. It is im-
portant to differentiate EPC from other lesions of enteric plexuses due
to different natural history and therapy.

Key words: Hirschsprung disease, suctional biopsy, full thickness bi-
opsy, intestinal motility disorders
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INTRODUCTION

Intestinal motility disorders present a relatively common
problem in children, particularly in the first year of life (1).
The typical clinical presentation of intestinal dysmotility,
including dyspepsia, vomiting, abdominal pain and dis-
tension, bloating, and constipation is nonspecific (2). The
most prevalent pathological finding causing motor intes-
tinal disorders in infancy and childhood is Hirschsprung
disease (HD) (3). HD is a congenital aganglionosis af-
fecting the rectum and a variable length of the bowel
segment proximal to the rectum. The delayed passage of
meconium in the first days of life is a crucial clinical sign
that raises suspicion of HD. The absence of ganglion cells
in the segment of the enteric nervous system (ENS) leads
to pseudoobstruction. An early diagnosis of HD is crucial
for preventing severe enterocolitis, a complication with a
potentially fatal outcome (4).

On the other hand, there are other rare disorders of the
ENS that can clinically manifest as chronic constipation or
symptoms resembling HD. The aim of this study was to an-
alyze the frequency of various histopathological findings in
biopsies of neonates, infants, and children with intestinal hy-
pomotility and chronic constipation, as well as to determine
the incidence and characteristics of Hirschsprung disease
(HD) in a Serbian regional center.

METHODS

We conducted an analysis at the Institute of Pathology
in Belgrade, examining histopathological slides and pa-
thology reports of colon and rectum biopsies taken due
to intestinal hypomotility and chronic constipation at the
Department of Pediatric Surgery, University Children’s
Hospital, Belgrade. This study covers a 10-year period,
from 2009 to 2018. In cases where there was suspicion of
Hirschsprung disease (HD), fresh suction biopsies were
stained using the acetylcholinesterase (AchE) histochem-
ical method. The majority of biopsies were routinely fixed
in formalin, embedded in paraffin, cutinto 5 um thick sec-
tions, and stained with hematoxylin & eosin (H&E). Ad-
ditionally, in some cases, immunohistochemical staining
was performed using various antibodies. The antibodies
and their dilutions commonly used are listed in Table 1.

Table 1. Details of antibodies used in the analysis of suction intesti-

nal biopsies

Antibody Clone Source Dilution
Calretinin DAK-calret 1 DAKO 1:50
MAP-2 HM-2 Abcam 1:1000
Glut-1 SPM948 Lab Vision 1:200
S-100 70311 DAKO 1:400
GFAP GF2 DAKO 1:50
Synaptophysin ~ SY38 DAKO RTU
SOX-10 BC34 Abcam 1:100
Bcl-2 Bcl-2/100/DS Novocastra 1:100
CD117 104 D2 DAKO 1:300

RESULTS

Over the 10-year period, we identified 287 patients with
intestinal motility disorders, comprising a total of 554
biopsy samples. The majority of the patients were males
(178/287, 62%). The median age at the time of the first bi-
opsy was 5 months, ranging from the first day of life to 209
months. More than half of all patients underwent only one
biopsy (165/287; 57.5%) (see Figure 1). In 6 cases (2%),
the samples were deemed inadequate for analysis.
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Figure 1. The distribution of the total number of biopsies in children
with intestinal dysmotility problems

About half of the patients exhibited symptoms sug-
gestive of Hirschsprung disease (HD) (151/287, 53%).
One-fifth of the patients (56/287; 19.5%) had intestinal
dysmotility caused by anal atresia. The remaining pa-
tients presented with intestinal hypomotility and various
clinical manifestations, such as chronic constipation,
subocclusion, and intestinal perforation.

All biopsies underwent routine H&E staining. The
acetylcholinesterase method was applied in 22 patients
(7.6%): in 16 patients as the sole additional staining and
in 6 patients in conjunction with immunohistochemical
staining. Immunohistochemical staining was applied in
53 biopsies, with 30 patients receiving it as the only ad-
ditional staining. The most commonly used antibodies
were calretinin, MAP-2, and Glut-1 (Table 2). Notably,
there were no false positive or false negative results.

The majority of patients (161/287, 56%) with intesti-
nal motility disorders did not exhibit any morphological
changes in the ENS. HD was the most frequent patho-
logical finding (69/287; 24%). In 46% (69/151) of clini-
cally suspicious HD cases, the diagnosis was confirmed
by histopathology. The rectosigmoid variant of HD (RS-
HD) was the most prevalent HD subtype (49/61; 80.3%).
Less common variants included long segment HD (8/61;
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Table 2. The frequency of usage of primary antibodies for immu-
nohistochemical staining in the biopsies of children with intestinal
dysmotility problems

Antibody Number of biopsies  Percentage of all immuno-
(N) stained biopsies (%)

Calretinin 42 79%

MAP-2 40 75%

Glut-1 33 62%

$-100 8 15%

GFAP 2 4%

Synaptophysin 6 11%

SOX-10 2 4%

Bcl-2 7 13%

CD117 10 19%

13.1%), total colonic aganglionosis (3/61; 4.9%), and ul-
tra-short HD (US-HD), diagnosed in only one case.

The median age of patients at the time of histopatho-
logical diagnosis of HD was 19.5 days (ranging from the
first day of life to 140 months). The median age at the
time of surgical resection of the agangliotic colon was 4.5
months (ranging from 24 days to 11 years and 9 months).
In 6 cases, reoperation was necessary, with a median of
36.1 months (ranging from 8 months to 50.6 months).
Primary surgical resection in two patients was performed
at another institution. In all cases requiring a redo oper-
ation, aganglionosis of the colon affected a long segment
— TCA was present in one case, while hypoganglionosis
was associated with HD in another case.

Long-segment HD was diagnosed in 13.1% of pa-
tients. US-HD was diagnosed in one patient, while TCA
was diagnosed in 3 (4.9%) patients. The transanal en-
dorectal pull-through resection was the most common
surgical technique applied in all cases with classical RS-
HD and US-HD. In other cases, various procedures such
as the Soave, Duhamel, or Swenson technique were ap-
plied. Immaturity of ganglion cells was the second most
common finding (29/287; 10%) in the ENS in children
with intestinal motility disorders in our center, particu-
larly within the first year of life (see Figure 2).
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Figure 2. Immaturity of ganglion cells in the submucosal nervous
plexus (H&E, x400). The ganglion cells (arrows) exhibit small ba-
sophilic nuclei and a limited amount of cytoplasm - it is difficult to
distinguish them from glial cells on H&E slides.

Figure 3. The biopsy from a patient with hypoganglionosis associat-
ed with Hirschsprung disease (HD) revealed the following features:
in the lamina propria of hypoganglionic segment, intrinsic nerve
fibers were present (A), small ganglia were found in the submucosa
(B), and rare small ganglia were noted without calretinin expression
in ganglion cells in the myenteric nervous plexus (C) (A, B, C: Cal-
retinin, x400).
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Figure 4. Heterotopic ganglia in the circular muscular layer: it is sur-
rounded by muscular fibers (H&E, x400).

Hypoganglionosis of the enteric nervous system was
identified as the sole pathological finding in 5 (2%) cases,
while in one patient, it was associated with HD (Figure
3).

Heterotopic ganglia were the exclusive finding in 8
(3%) cases. Ectopic ganglia were identified in the muscu-
lar coat, surrounded by muscular fibers (Figure 4).

Rare causes of intestinal dysmotility included eosin-
ophilic proctitis or colitis (4/287), intestinal neuronal
dysplasia B (IND B) (2/287) and non-classified disgan-
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Figure S. Rare findings in enteric nervous plexuses as a cause of intes-
tinal dysmotility include eosinophilic ganglionitis within eosinophil-
ic colitis. Eosinophils surround myenteric gangliaand are also present
within ganglia, as well as between muscular fibers (HE, x400).
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glionoses (3/287) (Figure 5). In both cases of IND B, it
was an isolated finding. The histological findings in en-
teric nervous plexuses in dolichocolon were variable, and
we categorized them as non-classified disganglionosis.
This included the presence of thick nerve bundles with
ganglion cells in the submucosa of the proximal rectum
and sigmoid colon, several megaganglia in the submucosa
(less than 20%), relative hyperplasia of glial cells within
myenteric ganglia, and the presence of heterotopic gan-
glia within muscular layers.

DISCUSSION

Constipation in children, especially in the first year of
life, is a common problem. The majority of constipated
children experience functional issues, but it is crucial to
rule out organic causes of chronic constipation (5,6). The
primary cause of intestinal dysmotility in the first year of
life is HD, consistent with larger global studies (7). The
absence of meconium stool within first 48 hours of life
may indicate possible rectal aganglionosis and serve as an
indication for rectal biopsy. In our study, the median age
at the time of histopathological confirmation of HD was
19.5 days. In rare cases, the diagnosis was established lat-
er, with the oldest HD patient being 11.5 years old. Late
HD diagnosis is often associated with complications and
along recovery (8,9).

The “gold standard” for HD diagnosis is histopatho-
logical analysis of suction rectal biopsy (10). In previous
years, frozen sections stained with H&E and AchE meth-
od were considered the “gold standard” (3). However,
due to limitations of AchE usage, calretinin immunohis-
tochemical staining has become a new standard in many
laboratories (4). Calretinin immunohistochemistry has
several advantages, being applicable on formalin-fixed
tissue and superficial biopsies (11,12). However, it is not
an ideal marker, especially as HD diagnosis is based on
the absence of its expression. Additionally, in eugangli-
onic intestines in patients with Down syndrome, calre-
tinin expression may be absent (13). Different recom-
mendations exist for utilizing immunostaining in HD
diagnostics, suggesting the application of several anti-
bodies (10,14,15). In our center, over a 10-year period,
both AchE and immunohistochemical staining were used
with similar success in HD diagnosis. With the advance-
ments in artificial intelligence, deep learning approaches
have shown potential to standardize and facilitate the di-
agnostic process (16).

The majority of children with HD in our study were
treated using the transanal endorectal pull-through tech-
nique, which has demonstrated superior effectiveness
compared to alternative methods. Earlier onset, lower
incidence, and mild complications make this procedure
more favorable, reducing the need for additional surger-
ies (17). Previous surgical methods had more long-term

complications, with fecal and urinary incontinence be-
ing significantly more common compared to the general
population in long-term follow-up studies. Earlier surgi-
cal methods were also associated with reduced fertility in
female patients (18).

Most children with intestinal hypomotility in our
group were male, consistent with larger global series (18).
The distribution of HD variants was similar to other large
studies (15), and it did not differ from a previous study in
the same institution during a different period (19).

Immaturity of ganglion cells can be a cause of in-
testinal dysmotility, often presenting in the first year of
life, usually in premature babies, and typically does not
require intervention (15). It is an obligatory pathological
finding after the fourth year of life (20).

Isolated hypoganglionosis is a rare pathological find-
ing, often with a clinical presentation similar to HD. It
can also be associated with HD (2). Typical histopatho-
logical findings include rare small myenteric ganglia and
damaged AChE activity (20). The estimation of the num-
ber of ganglion cells is delicate, without an exact cut-off.
Recommendations suggest that each laboratory estab-
lishes its own cut-off values related to age (21).

Ectopic ganglia within the muscular layers are consid-
ered a pathological finding in the majority of the gastro-
intestinal tract (21), while their presence in the mucosal
lamina propria in children is considered normal (2,21).

Clinical manifestations of eosinophilic enterocolitis
could include chronic constipation or pseudoobstruc-
tion, similar to HD (22,23). However, the significance of
eosinophils in the aganglionic segment and in the transi-
tion zone is not clear (24).

IND B is a controversial diagnosis, often associated
with HD (24,25). Its clinical presentation can be very
similar to HD, but histopathological features are distinc-
tive. While HD is more of a qualitative diagnosis, IND is
more of a quantitative diagnosis, based on the estimation
of the percentage of megaganglia in the submucosa (25).
Non-classified dysganglionoses are complex, with differ-
ent features of ganglionic abnormalities. Although “un-
classified,” there is a complex classification of non-clas-
sified disganglionoses (26) to provide better treatment.
In rare cases with chronic constipation, disorders of Cajal
cells should be considered as a possible cause of intestinal
pseudoobstruction (27). Also, transitory dysfunction of
Cajal cells can be the cause of postoperative dysmotility
in patients with surgically treated Hirschsprung’s dis-
ease (28). In some cases, routine histopathological meth-
ods may not be helpful, and the underlying pathological
mechanisms are sometimes unclear. A very few associat-
ed genetic mutations have been identified (29). In some
rare cases, extraintestinal causes such as syringomyelia
could be identified as the cause of chronic constipation
(30).
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CONCLUSION

More than half of patients with intestinal motility disor-
ders did not show any morphological changes in the ENS.
The most prevalent causes of chronic constipation in the
pediatric age group in our center are HD and immaturity
of ganglion cells. Furthermore, rare causes of intestinal
hypomotility, such as hypoganglionosis, heterotopic gan-
glia, IND B, or eosinophilic colitis, should be considered
as potential contributors to intestinal hypomotility.
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HISTOPATOLOSKI NALAZ U ENTERICKIM NERVNIM PLEKSUSIMA KOD DECE SA
POREMECAJIMA INTESTINALNOG MOTILITETA - ISKUSTVO JEDNOG CENTRA

Radmila Jankovic!?, Sanja Sindi¢-Antunovic¢??, Milo$ Duknic¢'?, Dragana Vujovi¢??, Nina Risti¢*#, Jovan Jevtic¢'?, Dorde
Toplic¢ic¢?, Milena Backovic¢>®, Nenad Zdujic¢?, Dunja Putnikovic?, Marija Lukac??

Sazetak

Uvod/cilj: Cilj istrazivanja je utvrdivanje frekvencije ra-
zlicitih histopatoloskih nalaza u biopsijama dece sa in-
testinalnim hipomotilitetom i odredivanjem ucestalosti
i karakteristika Hirschsprungove bolesti (HD).

Metode: Retrospektivna analiza histopatoloskih izvesta-
ja arhive Instituta za patologiju Medicinskog fakulteta u
Beogradu biopsija dece sa hipomotilitetom creva i hro-
nicnom opstipacijom u desetogodisnjem periodu (od
2009. do 2018. godine), le¢ene u Univerzitetskoj decjoj
klinici “TirSova” u Beogradu.

Rezultati: Analizom je obuvaceno 287 pacijenata sa po-
remecajem crevne pokretljivosti sa ukupno 554 biopsij-
ska uzorka. ViSe od polovine pacijenata (56%; 161/287)
je bilo bez morfoloskih promena u enterickom nerv-
nom sistemu (ENS). Najcesci histopatoloski nalazi bili su
HD (69/287; 24%) i nezrelost ganglijskih celija (29/287;
10%). lzolovana hipoganglionioza ENS identifikovana

je u 5 (2%) slucajeva. Heterotopija ganglijskih ¢elija bila
je jedini nalaz u 8 (3%) slucajeva. Retki uzroci crevnog
hipomotiliteta bili su: eozinofilni proktitis/kolitis (EPC)
(4/287), intestinalna neuronalna displazija tip B (2/287) i
neklasifikovane disganglionoze (3/287). Rektosigmoidna
HD-a bila je naj¢esc¢a HD varijanta (80.3%). Metoda ace-
tilcholinesteraze i imunohistohemijsko bojenje koris¢eni
su u dijagnostici kod 19,5% slucajeva.

Zakljucak: HD i nezrelost ganglijskih celija bili su naj-
Ced¢i patoloski nalazi kod dece sa hroni¢nom opstipaci-
jom. Vazno je razlikovati EPC od ostalih lezija enteri¢nog
pleksusa zbog razlicite prirode bolesti i preporucene
terapije.

Zakljucak: U ovoj studiji, poremecaj penjanja je doka-
zan samo kod dFMR1%* muzjaka, dok su dFMR1% zenke
imale slicne sposobnosti penjanja sa kontrolnim w'"%,

Kljucne reci: Hirschsprungova bolest, sukciona biopsija, biopsija pune debljine zida creva, poremecaji crevnog mo-

tiliteta
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