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Abstract

Purpose This study analyzes how isolated hypoganglio-
nosis (IH) is diagnosed and treated in Japanese pediatric
surgical departments.

Methods A second questionnaire was sent to 90 pediatric
surgical departments that took part in an initial survey on
variant Hirschsprung’s disease.

Results Of 109 cases registered as having a certain
diagnosis of IH, we targeted 90 patients and excluded the
remaining 19. Symptom onset was neonatal ileus with a
male:female ratio of 34:56. In most cases, results from
radio-contrast enemas and suction rectal biopsies were
normal. Anorectal manometry demonstrated that there was
no relaxation in 73 % of the 37 patients examined. Fur-
thermore, out of 55 patients who were examined intraop-
eratively, IH was diagnosed or suspected in 29 cases.
Another 12 cases were eventually diagnosed with IH by
other institutions using paraffin-embedded specimens.
Stomas were initially created in 89 out of 90 cases and the
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mortality rate of the group that initially received jejunos-
tomies was significantly lower than that of the ileostomy
group (p < 0.05).

Conclusion Preoperative diagnosis of IH is often difficult
and intraoperative biopsies were only able to provide a
correct diagnosis in 52 % of cases. More accurate diag-
nosis and the initial creation of jejunostomies rather than
ileostomies may assist in improving patient management
and outcomes.

Keywords Isolated hypoganglionosis - Diagnosis -
Treatment - Survey in Japan

Background

Isolated hypoganglionosis (IH) remains a diagnostic chal-
lenge [1, 2] and correct diagnosis is often difficult during
initial surgery. Furthermore, IH is rare and therapeutic
strategies to treat this disorder are not well established. The
purpose of this study was to expand our previous report on
the management of IH during early infancy [3] to cover
multiple centers. We also aimed to clarify the clinical
features in the diagnosis and initial treatment of IH using
data from the Survey on Variant Hirschsprung’s Disease
(VHD), a survey recently administered nationwide in
pediatric surgical departments around Japan. Japanese
Society of Pediatric Surgeons approved the questionnaire
used in the present study.

Materials and methods

Prior to this nationwide retrospective cohort study (sup-
ported by the Ministry of Health, Labor, and Welfare of

@ Springer
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Japan), preliminary questionnaires were sent to 161 major
institutions of pediatric surgery or pediatric gastroenterol-
ogy requesting the number of VHD cases between January
2000 and December 2009 and their specific diagnostic
criteria for VHD. These institutions represented the core
members of the Japanese Society of Pediatric Nutrition,
Gastroenterology, and Hepatology, and the Japanese Study
Group of Pediatric Constipation, and thus the sample
included almost all institutions currently treating VHD in
Japan.

A second questionnaire with partial closed-ended ques-
tions was sent to the 90 pediatric surgical departments that
participated in the first VHD questionnaire and had
answered “experiencing IH”. All 90 institutions responded
to the second questionnaire, which focused on data col-
lected during 2012, including a summary of the spectrum
of cases, examinations and intraoperative findings, diag-
nostic criteria, medical therapeutics, and surgical treat-
ment, as well as the position of the stomas. Three referees
selected the patients based on the clinical courses and
histological descriptions of decrease in number or/and size
of nerve cells in the myenteric plexus as in Table 1. Two of
the referees were not informed of the purpose of this
analysis to remove selection bias. Patients with jejunosto-
mies versus ileostomies were compared with respect to
their initial treatment and mortality rate.

Statistical analysis

Data were expressed as the mean (M) + standard deviation
(SD) and analyzed using Student’s ¢ tests. Contingency
tables were analyzed using Chi-square tests. Comparisons
between groups of nonparametric data were performed
using one-sided Fisher’s exact tests. Data were analyzed
using js-STAR2012 (free programming software by

Table 1 Diagnostic histopathological descriptions in the second
questionnaire

Histopathological descriptions No. of
cases
Extensive lesion extended to the small intestine 69
Ganglion cells decreased in the myenteric plexus 79
Extremely reduced cell number in the myenteric 18
plexus (1/5 or less than normal)
Number of nerve cells decreased to less than 40 % 1
of normal specimens in the entire circumference of
the myenteric plexus.
Ganglion cells were immature and small 49
Ganglion cells were immature and small in the 17
neonatal period
Hypoplasia of the myenteric plexus (diagnostics of 31 (7

hypoplasia using horizontal frozen section method
in the myenteric plexus)

‘2’_1 Springer

Satoshi Tanaka and Hiroyuki Nakano). A p value of <0.05
was considered to be statistically significant.

The Institutional Review Board for clinical manuscripts
at Kyushu University approved this study.

Results

Of 109 patients registered as being diagnosed with IH in
the second survey, we focused on 90 patients who exhib-
ited symptoms of ileus, excluding the remaining 19 patients
due to 6 overlapping cases, 6 cases with diagnostic doubt,
and 7 cases with incomplete descriptions. For all cases,
symptom onset occurred during the neonatal period with a
male:female ratio of 34:56. With respect to prognosis, 70
patients survived and 20 patients died, yielding a 22.22 %
mortality rate.

Pre-operative findings

Radio-contrast enemas were used in 77/90 cases, with 14
cases presenting as normal, while 42 patients had micro-
colons, 1 had a mega-colon, and 13 had caliber changes.
The results of 3 cases were not noted, and 6 patients had
other findings. Anorectal manometry was performed in 37
cases, with 5 patients showing relaxation induced by rectal
distention, while 2 had atypical relaxation, 27 exhibited no
relaxation, and 3 showed unknown results. Suction rectal
biopsies were performed in 41/90 cases, with 32 patients
not showing increased acetylcholinesterase (AChE) activ-
ity, 6 having increased AChE activity, and 3 having no
AChE activity-related data.

Operative findings

Dilated intestines and caliber changes were identified in 68
patients, with caliber changes occurring at the jejunum in
21 cases, the ileum in 43, and the colon in 2 cases. In
another two cases, the results were not noted. Intraopera-
tive histological diagnosis was performed in 55 patients. IH
was diagnosed in 29 cases (including suspicions), while 10
cases were diagnosed with aganglionosis and 14 were
found to be normal. The two remaining cases were not
provided any diagnosis, with only descriptions of the
findings available. In the final histological diagnosis based
on paraffin-embedded specimens obtained post-operation,
78 patients were diagnosed with IH based on the histopa-
thological evidence of decrease in the number or/and size
of nerve cells in the myenteric plexus in each institute, 5
with aganglionosis, 3 with other abnormalities, and 2 as
normal, while 2 cases were undescribed. The 12 cases that
were classified as IH were eventually diagnosed at other,
consulting institutes.
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Initial surgical treatments

Stomas were created in 89/90 cases: specifically, 2 duo-
denostomies, 40 jejunostomies, 41 ileostomies, and 6
colostomies. However, as refashioning of stomas was
occasionally required, primarily due to malfunctioning
ostomies, the final stoma sites consisted of 2 duodenosto-
mies, 55 jejunostomies, 31 ileostomies, and 1 colostomy.
The mortality rates with respect to the initial ostomy sites
were as follows: 2 duodenostomies (100 %), 5 jejunosto-
mies (12.5 %), 13 ileostomies, (31.7 %), and no colosto-
mies (0 %). The mortality rate of the jejunostomy group
was significantly lower than that of the ileostomy group
(p < 0.05). The characteristics of the patients with either
jejunostomies or ileostomies are listed in Table 2. There
were no differences in the backgrounds of these two patient
groups.

Discussion

The difficulty in diagnosing IH preoperatively makes it
challenging to differentiate this disorder from Hirsch-
sprung’s disease (HD). Patients with HD usually exhibit
one or more significant features such as delayed passage of
meconium, abdominal distension, vomiting, and display of
a transition zone on contrast enema. IH patients also
present with these features during the neonatal period;
indeed, a previous report that used radio-contrast enema
was unable to differentiate IH from total colonic agangli-
onosis [4].

In the present study, anorectal manometry showed a
negative result for recto-anal reflux in 27/37 (73.0 %)
cases, and rectal biopsies showed no increased AChE
activity in 32/41 (78.0 %) cases. Thus, the AChE activity
and anorectal manometry results may provide useful
diagnostic information when analyzed together. Therefore,
obtaining a definitive diagnosis of IH before surgery may
be difficult.

The findings for the 68 patients for whom dilated
intestines and caliber changes were identified during sur-
gery were similar to those for patients with total colonic
aganglionosis. Furthermore, a diagnosis of aganglionosis
from intraoperative biopsy was obtained histologically in

Table 2 Characteristics
ileostomies

of patients with jejunostomies and

Jejunostomies Ileostomies
Onset Neonate Neonate
Male/female 16/24 16/25

Follow-up duration 104 £ 88 months 95 £ 101 months

10/55 cases. Thus, confirmation of hypertrophic nerve
strands from sigmoid colon biopsies may be useful in
distinguishing IH from aganglionosis, as hypertrophic
nerve strands that are found in patients with extensive or
total colonic aganglionosis are absent in the sigmoid colon
in IH [5]. However, in total colonic aganglionosis, hyper-
trophic nerves may be restricted to the distal rectum [6]. It
is also considerably difficult to differentiate IH from nor-
mally ganglionated intestine. Intraoperative histological
diagnosis classified 14/55 cases as normal, and their rectal
biopsies did not demonstrate increased AChE activity.
Therefore, obtaining a definitive diagnosis of IH during
surgery is also difficult.

Following postoperative histological examination, 7/90
cases (2 normal and 5 aganglionosis) were amended to TH
by other consulted institutions. Thus, we expect that full-
circumference biopsies at 2-month intervals may aid in the
accurate diagnosis of IH [3].

During the initial surgery to treat IH, an ileostomy is
often performed since caliber changes appear in the ileum
twice as frequently as in the jejunum, as observed during
initial surgery in neonates. Unlike in HD, gut dysmotility
usually persists following an ileostomy, necessitating the
recreation of an ostomy in a more proximal intestinal
segment [7-9]. These multiple surgeries are associated
with delayed enteral feeding and unnecessarily invasive
treatments. Patients with stomas located less than 50 cm
distal to the ligament of Treitz were able to commence
enteral feeding within a week following their upper jeju-
nostomy [3].

This study demonstrated a better prognosis in the group
that initially had jejunostomies for their drainage passage.
Furthermore, the final preferred ostomy site was the jeju-
num rather than the ileum (Fig. 1). Moreover, given that a
correct intraoperative histological diagnosis was problem-
atic for IH, difficulties were observed for both recovery
from intestinal obstruction and evaluation of future intes-
tinal function. An initial jejunostomy permits the obstruc-
tion to be released, allowing for later evaluation of bowel
function distal to the jejunostomy and also allows more
time in the final histological diagnosis.

As this study is a retrospective analysis with a ques-
tionnaire-based design, biases and limitations may exist.
To increase the validity, partial closed-ended questions
were employed in the questionnaire, in which the respon-
dent was asked to compare possible responses and select
one, or write in “other”. However, providing options could
have resulted in inconsistent data since certain answer
options may have been interpreted differently across
respondents, and data errors due to question non-responses
may exist. In this study, no answer options were needed to
collect data on the creation site of the stoma and the
mortality, and there was no loss of data. However, the fact
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Ist operation | D=2 I=41 C=6

|
2 .;8 23§4 2 /F’lﬂ
2nd operation 325; 1=33 -
3rd operation J=55 I=31
4th operation J=55 ;:3§
Final stoma site. D=2 J=55 I=31 C=1

Fig. 1 History of stoma locations. The stoma sites were mainly
refashioned when ostomies malfunctioned. The histories of the stoma
sites and number of operations performed to reach the final stoma
sites are displayed. D duodenostomy, J jejunostomy, / ileostomy,
C colostomy

that all diagnoses and treatments were performed according
to the guidelines of each respective institution may have
impacted the results. Further prospective study is necessary
to overcome these potential biases and limitations.

Conclusion
It is difficult to distinguish IH from extensive or total
colonic aganglionosis or normo-ganglionosis without con-

sidering the proper site and size of biopsy specimens. More
accurate diagnosis and initial surgical creation of a

@ Springer

Jjejunostomy rather than an ileostomy may help to improve
patient management and outcomes.
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Abstract

Purpose To investigate the impact of cow’s milk allergy
(CMA) on infants with Hirschsprung’s disease (HD).
Methods Twenty-four patients, who developed gastroin-
testinal symptoms before the age of 60 days and underwent
surgery for HD in the period between January 2003 and
December 2012, were enrolled in this study. They were
divided into two groups based on CMA-related findings:
stimulation index of lymphocyte stimulation test >300 %
and the presence of eosinophilic infiltration in the resected
colon. Ten patients were determined specimen as not
having CMA (Group A), because they did not satisfy any
of the criteria. The remaining 14 were determined as
having possible CMA (Group B), because they satisfied
either or both findings. Patient background characteristics,
pre- and postoperative clinical history, and laboratory data
were compared between Groups A and B.
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Results  Pre- and postoperative enterocolitis did not occur
in Group A patients. Postoperative enterocolitis was more
frequent in Group B than in Group A (p = 0.04). Other
clinical and laboratory data did not show significant dif-
ference between the two groups.

Conclusion CMA is a possible risk factor for postopera-
tive enterocolitis in patients with HD.

Keywords Hirschsprung’s disease - Cow’s milk
allergy - Lymphocyte stimulation test - Enterocolitis

Introduction

Recently, the clinical entities of gastrointestinal food
allergy such as the food protein-induced enterocolitis
syndrome (FPIES) have become well known. FPIES is
an uncommon pediatric, non-immunoglobulin E (IgE)-
mediated disorder triggered by the ingestion of certain
food proteins and is thought to be related with food
protein stimulation of T cells in the gastrointestinal
mucosa [1]. Cow’s milk is one of the most popular
food antigens possibly causing FPIES in small infants
[2].

We have previously reported an infant, with the
misdiagnosis of Hirschsprung’s disease (HD), in whom
normal ganglia were found in the resected rectum and
cow’s milk allergy (CMA) developed after undergoing
Soave procedure [3]. This experience taught us the
importance of examination for CMA in patients with
HD-like gastrointestinal symptoms. On the other hand,
some patients are first diagnosed with CMA and HD is
found subsequently. In this study, we retrospectively
investigated the impact of CMA on the clinical condition
of HD patients.

2} Springer
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Materials and methods

With IRB approval, the medical charts of 24 patients (18
boys) who presented with gastrointestinal symptoms before
the age of 60 days and underwent surgery for HD in our
institute in the period between January 2003 and December
2012 were reviewed. Their median age at the time of
symptom onset was 5 days, ranging from 0-56 days. The
location of the aganglionic segment was rectosigmoid
(n =19, 79 %), descending colon (rn = 3, 12 %), trans-
verse colon (n = 1, 4 %), and total colon (n = 1, 4 %). All
patients were nourished with pediatric elemental diet (El-
ental P ™) after the diagnosis of HD was made. Their
median age at the time of operation was 69.5 days, ranging
from 19 to 793 days. Two patients underwent open Soave
procedure, 7 required laparoscopic assist, and the remain-
ing 15 underwent transanal Soave procedure (including
one patient who finally underwent transanal Swenson
procedure).

The 24 patients were divided into two groups based on
CMA -related laboratory findings: the value of lymphocyte
stimulation test (LST) and eosinophilic infiltration in the
colon obtained at surgery for HD or rectal suction biopsy.

LST measures the incorporation of tritiated thymidine
during DNA synthesis in the proliferation of T cells asso-
ciated with reactions to drugs or foods, and is aimed at
evaluating non-IgE-mediated allergy. Our previous report
indicated that LST was interpreted as positive when the
stimulation index (SI) of LST was greater than 300 % [4,
5]. Eosinophilic infiltration was defined by histopatholo-
gical findings showing a minimum of 15 eosinophils per
high-power field in the epithelium.

The median value of SI of LST was 479 %, ranging
from 100 to 2,069 %. Ten patients showed SI of LST
higher than 300 %, and these results were interpreted as
positive. Eosinophilic infiltration was present in the colon
obtained at surgery for HD or rectal suction biopsy speci-
men in eight patients. Four patients showed positive results
for both LST and histopathological examination. Six
patients showed a positive result only in LST, and four
patients showed a positive result only in histopathological
examination. So, 10 patients were determined not to have
CMA based on the above criteria (Group A) and the
remaining 14 were determined to have possible CMA
(Group B).

Patient background characteristics, preoperative and
postoperative clinical history, laboratory data, including
white blood cell (WBC), eosinophil (Eo), C-reactive pro-
tein (CRP), and LST, and plain abdominal X-ray findings
were compared between Groups A and B. In the plain
abdominal X-ray, intestinal dilation was defined as positive
when the largest diameter of the intestine was wider than

@ Springer

half the diameter of the lumbar vertebrae. The presence of
enterocolitis was determined as positive when a patient
suffered from enterocolitis requiring in-hospital treatment.

Data are shown as median value and range. Statistical
analyses were conducted with Mann—Whitney U-test and
Fischer’s exact probability test. A value of p < 0.05 was
considered significant.

Results
Patient background characteristics

Male patients were more frequent in both groups; 6 of 10 in
Group A and 12 of 14 in Group B, but the difference
between the two groups was not significant (p = 0.19).

Rectosigmoid colon aganglionosis was prevalent in both
groups; 9 (90 %) in Group A and 10 (71 %) in group B.
Descending colon aganglionosis was present in one patient
in Group A and two in Group B. The remaining two
patients in Group B had transverse colon aganglionosis and
total colon aganglionosis, respectively. The prevalence of
the different types of aganglionosis was not significantly
different between the two groups (p = 0.67).

Two patients had other congenital anomalies in Group
A: one had a chromosomal anomaly (trisomy 22) and the
other had Mowat—Wilson syndrome. On the other hand,
three patients had other congenital anomalies in Group B:
one had congenital heart disease (asplenia syndrome and
univentricular heart) and a gastrointestinal anomaly (mal-
rotation), one had a chromosomal anomaly (trisomy 21)
and gastrointestinal anomalies (duodenal atresia and mal-
fusion of pancreaticobiliary ducts), and another had a
chromosomal anomaly (trisomy 21). The prevalence of
other congenital anomalies was not significantly different
between Groups A and B (p = 1.0).

Preoperative clinical conditions and laboratory data
(Table 1)

There was no significant difference in all preoperative
conditions except SI for cow’s milk by LST between
Groups A and B (p = 0.01). Intestinal dilatation on X-ray
was more frequent in Group B than in Group A, but the
difference did not reach statistical significance (p = 0.21)
(Fig. 1). Preoperative enterocolitis developed in no patient
in Group A and 4 (29 %) in Group B, the incidence of
which did not show a significant difference (p = 0.11).
There was no significant difference in LST (p = 0.42) and
the histology (p = 0.73) between four patients with
enterocolitis and ten patients without enterocolitis in
Group B.
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