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Hirschsprung’s disease (HD) is an uncommon condition in adulthood; the term adult HD denotes diagno-
sis after the age of ten. Patients suffer from constipation for many years before the diagnosis is established.
They have very characteristic radiologic findings; however, the diagnosis is confirmed with full thickness
biopsies. We describe the case of a 19-year-old Caucasian female patient from Southeast Missouri with a
history of chronic constipation who was referred to the General Surgery Department by her primary care
provider (PCP) due to massive colonic and rectal dilation in an abdominal CT scan. After rectal biopsies
were performed the diagnosis of Hirschsprung’s disease was confirmed. She was referred to a tertiary
center where she underwent a colo-anal pull through procedure. She has been doing well for three years.
Diagnosis of this condition can be very challenging, hence the need for clinical suspicion, good quality
biopsies and inter-specialty communication among PCPs, gastroenterologists, surgeons and pathologists.
Surgery aiming to remove or bypass the aganglionic colonic or rectal segment is the standard of care;
quality of life can be significantly improved after surgery.

Keywords:

Adult’s Hirschsprung’s disease
Colonic Hypoganglionosis
Constipation

© 2021 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction and importance

Hirschsprung’s disease (HD) is defined as the lack of ganglion
cells in the distal section of the large intestine at the level of the
Auerbach and Meissner plexus. Because it is an uncommon diag-
nosis in adulthood it is often ignored by primary care providers.
More than 90% of the cases are diagnosed before the age of five.
The disease prevalence is estimated at a level of 1:5000 live births
and affects more males than females at a ratio of 4:1 [1,2]. Adult
HD by definition occurs when the diagnosis is made after the age
of ten. Patients usually suffer for many years before the diagnosis
is established. They have a long-standing history of constipation
and due to progressive dilation of the upstream colon present with
very characteristic radiologic findings [3]. These patients manage
their symptoms with laxatives and enemas; sometimes manual de-
impaction is needed. Treatment consists of bypassing or removing
the aganglionic segment. We report the case of a 19-year-old Cau-
casian female patient from Southeast Missouri (United States) who
was referred to the General Surgery Department by her PCP with
a long-standing history of abdominal pain, constipation and typi-
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cal imaging findings. The patient underwent diagnostic testing in
our small community hospital and she was referred for surgery to a
tertiary care center. We also comment on specimen collection and
processing techniques as well as HD allied disorders. Our aim is
to raise awareness about this condition in rural populations. This
article has been reported in line with the SCARE criteria [4].

2. Case presentation

A 19-year-old Caucasian female patient was referred to General
Surgery Department after her PCP found megacolon and megarec-
tumina computed tomography (CT) scan of the abdomen and pelvis
(Figs. 1-3). Her evaluation and diagnostic procedures were per-
formed by aboard-certified general surgeon with colorectal surgery
training. She had a lifelong history of intermittent abdominal pain
as well as constipation requiring daily laxatives and enemas. Other
than that, she did not have a history of medical or surgical prob-
lems. She did not smoke and her family history was unknown since
she was raised by her aunt. Her abdominal exam was within normal
limits. Her ano-rectal exam was normal on inspection, the digital
rectal exam demonstrated a normal resting tone as well as hard
stool in the rectal vault. The CT scan was significant for a severely
distended sigmoid colon and rectum. Her lab work included a com-
plete blood count and a comprehensive metabolic panel, these were
within normal limits. Given her presentation the work up included:
colonic transit study (Fig. 4), barium enema (Fig. 5) and a full thick-
ness rectal biopsy after rectal de-impaction. Anal manometry was
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Fig. 1. CT scan showing megarectum and fecaloma in a coronal section.

not performed. The colonic transit study (Sitz Marker Test) dis-
played most of the markers in her sigmoid colon and rectum at
day number five. The Barium enema showed similar findings to
those of the CT scan which included a dilated rectum starting imme-
diately above the anorectal ring. She was taken to the operating
room for a rectal biopsy. Under general anaesthesia and in litho-
tomy position a manual de-impaction was performed followed by
rectal irrigation and a full thickness rectal biopsy. An anoscope was
used to identify the level of the target area. In order to include the
submucosa 2 full thickness rectal biopsies at 1.5 and 3 cm from
dentate line in the posterior aspect were taken. Distal and proxi-
mal to this location a 2-0 Vicryl full thickness traction stitch was
placed. This allowed total control of the tissue to ensure full thick-
ness specimens. Both defects were closed with running 2-0 Vicryl.
The patient tolerated the procedure well; she was discharged home
the same day on a soft diet and had no post-operative complica-
tions. Pathology results showed the lack of ganglion cells in the
submucosa (Fig. 6a-b). Routine H&E staining, as well as Immuno-
histochemistry stains for S100, Smooth Muscle Actin (SMA) and
Calretinin were performed. Both SMA and Calretinin were neg-

ative despite appropriate controls which confirmed diagnosis of
Hirschsprung’s disease (Fig. 7a-b). The patient was then referred
to a tertiary care center. The chief of Pediatric Surgery took over
her case. She underwent manual fecal de-impaction, a confirma-
tory rectal biopsy, laparoscopic seromuscular sigmoid biopsies for
levelling and a diverting loop ileostomy for decompression of the
dilated colon and rectum. The distal sigmoid colon biopsy showed
few ganglion cells; the proximal colon had a normal amount. Seven
months later she underwent an uneventful laparoscopic proctec-
tomy with perianal colo-anal pull through procedure of which she
recovered well. The operation was uneventful. Two months later
her loop ileostomy was closed. She has been doing well. She is hav-
ing two bowel movements a day with very good control and no
longer suffers from constipation.

3. Clinical discussion

Hirschsprung’s disease is rare in adults; it is usually diagnosed
during infancy. The first case was reported in 1887 and the first
case in adults in 1950 [5,6]. It is defined as the complete absence
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Fig. 2. CT scan showing megarectum and fecaloma in a sagittal section.

of ganglion cells within the colonic wall and an absent recto-anal
inhibitory reflex. It is the most common of the gastrointestinal
neuromuscular disorders (GINMD); a group of disorders that also
include Hypoganglionosis, Ganglioneuromatosis, intestinal neu-
ronal dysplasia, myopathies and abnormalities of the interstitial
cells of Cajal [7,8]. The incidence rate of adult HD is hard to estab-
lish since the condition gets typically overlooked in adults; its

known incidence is about 1 in 1700 live births and it affects males
more than females with the ratio of 2-4:1. It is believed that 2%
of patients with chronic constipation are affected by the disease.
These patients outgrow the disease most likely due to a short agan-
glionic segment of less than 10 cm in length [9]. Most commonly
these patients initially present to their PCP, hence the importance
of recognizing the condition so proper referrals can be arranged.
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Fig. 4. Colonic transit study with most of the markers in the sigmoid colon and rectum.

Once the diagnosis is clinically suspected work up usually
includes imaging studies, anal manometry and full thickness rec-
tal biopsies. HD is mostly confined to the rectum (79.8%), followed
by the recto-sigmoid junction (12.5%) and the descending colon
(0.8%). A markedly dilated proximal colonic segment with a tran-
sition zone and a narrowed distal colonic segment on CT and
double-contrast barium enema suggests adult HD [10]. If available
anorectal manometry should be performed; our hospital however

does not offer this diagnostic test and the closest facility performing
it is more than 4 h way. Anorectal manometry’s sensitivity (97%)
is similar to that of a full thickness rectal biopsy [11]. The latter
is however the gold standard; accuracy depends on: the biopsy
site, the representativeness of the tissue, the number of specimens
and pathologist’s skill. The specimen can be obtained via suction,
endoscopy or open full thickness surgical rectal wall excision in
the operating room. An adequate rectal biopsy has been defined
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Fig. 5. Barium enema showing dilated rectum and sigmoid colon.

as measuring at least 3 mm in diameter with at least one- third
of its thickness being submucosa, ideally one-half submucosa [12].
The diagnosis of HD requires full thickness pathology biopsies that
are judged to be adequate and align properly. Multiple biopsies
are on occasion necessary to prove the absence of ganglion cells.
Immunostains can be adjunctive, as they were in this case, with
Calretinin, S100 and SMA [13]. The S100 and Calretinin were noted
to be negative for ganglion cells in this case. The slides underwent
external review and consultation at the Mayo Clinic where they
concurred with the diagnosis.

The final treatment of Hirschsprung's disease is surgical. It
involves bypassing or removing the aganglionic segment of the
rectum. Operations include: The Duhamel technique, described in
1956 consists of a retro-rectal transanal pull-through and does not
require transection of the rectum. The Swenson procedure includes

alevelling procedure where extra mucosal biopsies are taken along
the antimesenteric border of the sigmoid to determine the level of
ganglionated bowel. The rectum is mobilized and affected bowel
and rectum excised, followed by a colo-anal anastomosis. The Soave
procedure consists of stripping the rectal mucosa and the muscu-
lar cuff of the rectum is maintained; a ganglionic segment of colon
is brought down and a colo-anal anastomosis is performed [14].
Our patient after a life long history of constipation finally was diag-
nosed and underwent a successful Swenson procedure. After three
years her quality of life has dramatically improved. We want to raise
awareness of this treatable condition; it is important for primary
care physicians to suspect this entity in patients with a history of
chronic constipation and abnormal dilated colon or rectum with a
narrowing or transition zone.
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A. Calretinin control with arrow depicting ganglion cells.

B. Calretinin staining patient tissue with the arrow pointing where ganglion cells should be present.
B. An appropriate control with ganglion cells in contrast to the finding in our case.

Fig.7. A.Calretinin control with arrow depicting ganglion cells. B. Calretinin staining

Fig. 6. A. Routine H&E staining of patient tissue showing the absence of ganglion patient tissue with the arrow pointing where ganglion cells should be present.
cells. B. An appropriate control with ganglion cells in contrast to the finding in our

case.
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Adults Hirschsprung’s disease is a rarely seen condition. PCPs
should particularly be aware of this condition. Unnoticed cases can
progress to adulthood. Team work and good communication among
primary care physicians, gastroenterologists, surgeons and pathol-
ogists is essential for its diagnosis and management. Treatment of
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