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Abstract. Megacolon is a congenital disorder. Adult congen-
ital megacolon (ACM), also known as adult Hirschsprung's 
disease, is rare and frequently manifests as constipation. ACM 
is caused by the absence of ganglion cells in the submucosa 
or myenteric plexus of the bowel. Most patients undergo treat-
ment of megacolon at a young age, but certain patients cannot 
be treated until they develop bowel obstruction in adulthood. 
Bowel obstruction in adults always occurs in complex clinical 
situations and it is frequently combined with comorbidities, 
including bowel tumors, volvulus, hernias, hypertension or 
diabetes mellitus. Surgical intervention is always required in 
such cases. To avoid recurrence, a sufficient amount of bowel 
should be removed, particularly the aganglionic segment. 
Furthermore, the patient's general physical condition should 
be considered pre-operatively by controlling parameters 
including blood pressure and blood glucose. In the present 
study, a case of ACM combined with fecal impaction and 
diabetic nephropathy was presented.

Introduction

Adult congenital megacolon (ACM), also known as adult 
Hirschsprung's disease (1), is relatively rare; only ~300 cases 
were reported in the literature prior to 2016 (2). ACM frequently 
presents with bowel obstruction as the initial symptom (3). 
Affected patients usually have a history of constipation. Bowel 
obstruction in adults always occurs in complex clinical situa-
tions and is frequently combined with comorbidities, including 
bowel tumors, volvulus, hernias, hypertension or diabetes 
mellitus. Thus, treatment poses a great clinical challenge (4). 
Surgical intervention is required, and to avoid recurrence, a 

sufficient amount of bowel should be removed, particularly the 
aganglionic segment (2). The present study reports on a case of 
a 56-year-old patient with ACM, fecal impaction and diabetic 
nephropathy.

Case report

A 56-year-old male patient with a history of chronic constipa-
tion presented to the emergency department of Yinzhou 
Peoples' Hospital (Ningbo, China) in February 2018. The 
patient had experienced vague abdominal distention for 
several days. Prior to admission, chronic bowel obstruction 
had been diagnosed at another hospital. Auxiliary examina-
tion with a barium enema had indicated a dilated bowel loop 
with a transition zone in the distal sigmoid colon. The patient 
denied any similar conditions among his family members. 
The patient's history of constipation started in childhood and 
remained untreated, but his severe constipation had begun 
6 years previously. Furthermore, the patient had a 10-year 
history of diabetes mellitus and regularly took insulin; 
his fasting blood glucose concentration was reasonably 
controlled at 8.0-9.0 mmol/l.

After admission to our department, the patient's vital signs 
were normal. Physical examination revealed a soft abdomen 
with slight distension and tympanic percussion sounds but 
without local tenderness or rebound pain. The patient's bowel 
sounds were hypoactive and an anal examination revealed no 
masses. Laboratory data indicated elevated levels of creati-
nine, blood urea nitrogen, glucose and potassium. Abdominal 
computed tomography (CT) revealed a dilated bowel with a 
typical ‘coffee bean sign’ (5). The dilated bowel extended 
from the jejunum to the sigmoid colon and a transition zone 
was observed in the distal sigmoid colon. The stomach 
was severely compressed in the left upper quadrant. Large 
amounts of feces had accumulated inside the colon (Fig. 1).

Initial treatment included gastrointestinal decompression, 
fluid infusion and insulin to decrease the blood glucose level, 
which subsequently became well controlled. Laboratory tests 
indicated that the creatinine and blood urea nitrogen levels 
decreased several days later and the hyperkalemia resolved. 
The patient's bowel movements also returned. Abdominal 
CT suggested that the dilated small bowel had decreased in 
size at 1 week after admission (Fig. 2). However, the patient's 
abdomen remained distended without improvement.
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At 10 days after admission, the patient's abdominal condi-
tion suddenly worsened. Severe distention with rebound 
tenderness was noted and emergency laparotomy was 
required. During the operation, a severely dilated bowel 
was encountered, extending from the ascending colon to the 
sigmoid colon. The most dilated bowel segment was >15 cm 
in diameter (Fig. 3). Numerous hard fecaliths were observed 
in the descending colon and sigmoid colon, and the colonic 
lumen was obstructed. No perforation or tumor mass was 
palpable in the gastrointestinal tract. The portion of colon 
from the ileocecal junction to the terminal sigmoid colon was 
removed in a terminal ileostomy. Post-operative pathologic 
examination revealed the absence of ganglion cells in the 
submucosa and myenteric plexux of the bowel and confirmed 
the previous diagnosis (Fig. 4). After the operation, the patient 
received persistent gastrointestinal decompression, fluid infu-
sion and blood glucose control. Abdominal CT re-examination 
indicated good recovery (Fig. 5). Post-operative blood tests 
indicated normal creatinine, blood urea nitrogen and glucose 
levels. No post-operative complications occurred, the patient 
was discharged in good physical condition and took follow-ups 
every 3 months (ongoing), without any disorders.

Discussion

ACM is a rare condition (6). Rosin et al (7) first reported 
ACM in 1950. Studies have indicated that affected patients 
are >10 years old at the time of diagnosis (2), the incidence 
of ACM is 1/2,000 to 1/5,000 in live births, and the sex ratio 
(male:female) is 3:1 to 4:1 (8,9). In China, ACM is defined as 
occurring in patients aged >14 years (10) with a colonic condi-
tion caused by the absence of ganglion cells in the submucosa 
or myenteric plexus of the bowel. Chronic constipation or 

abdominal distension begins to appear at a young age in 
most patients, but most patients do not undergo treatment, 
as symptoms are mild. The condition frequently aggravates 
as the patient ages (11). Bowel obstruction is always the 
primary symptom at that time. ACM may be misdiagnosed 
as idiopathic megacolon, Chagas disease, inflammatory bowel 
disease, bowel volvulus or colorectal tumor.

In China, ACM has been divided into the following six 
phenotypes according to the affected bowel region: i) Common 
type: The total rectum and sigmoid colon are affected. 
ii) Super-short-segment type: Only the terminal rectum is 
affected. iii) Short-segment type: The terminal rectum to the 
rectal ampulla is affected. iv) Long-segment type: The rectum 
to the descending colon and even the transverse colon is 
affected. v) Total colon type: The rectum, total colon and the 
last 10 cm of the terminal ileum are affected. vi) Total bowel 
type: Further intestinal segments may be affected on the basis 
of the total colon type. Li and Chen (12) reported on 36 cases 
of ACM: 23 were of the common type, 7 of the short-segment 
type, 3 of the super-short-segment type, 1 was of the total 
colon type and 2 could not be classified. The patient in the 
present case had total colon-type ACM.

The diagnosis of ACM should be made in considering 
a history of illness, symptoms, laboratory examination and 
histopathological examination. This is important, as patients 
with idiopathic megacolon may also be constipated and have 
a dilated colon, whereas patients with Chagas disease may 
also develop an absence of ganglion cells in the submucosal 
and myenteric layers. Other diseases, including colorectal 
cancer and bowel volvulus, always manifest as bowel 
obstruction. According to López Ruiz et al (2), the diagnosis 
of ACM should be made using barium enema, anorectal 
manometry and rectal biopsy. Qi and Zhang (9) indicated 

Figure 1. (A) Abdominal CT positioning image revealing a dilated bowel loop and ‘coffee bean sign’ (arrow). (B) CT transverse view at the epigastrium level 
revealing a dilated bowel loop of the ascending colon in the upper abdominal cavity (thin arrow). (C) CT transverse view at the epigastrium level revealing the 
dilated loop of the decending colon (thin arrow). (D) CT transverse view at the pelvic cavity level revealing the dilated loop of the ileum (thick arrow). Every 
small single counterpart equalled 1 centimeter. Images were captured in the caudal direction. CT, computed tomography.
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that a barium enema is one of the most important techniques 
for diagnosing megacolon, with an accuracy of ~90%. The 
most important finding on barium enema is the existence of 
a transition zone between the proximal dilated bowel and 
distal aganglionic bowel (normal or narrow). A pre-opera-
tively determined radiological transition zone has potential 
value for identification of the length of resected bowel in 
patients with ACM, as well as high predictive value for the 
diagnosis of ACM (13). The level of the radiological transi-
tion zone is a useful predictor of actual disease involvement 
in older patients and infants (13). The absence of a transi-
tion zone does not exclude the diagnosis of ACM. The case 
of the present study did not receive a barium enema, as he 
had already received one at another hospital prior to admis-
sion, but also because of his severely dilated bowel loop, 
which had a high risk of perforation. Anorectal manometry 

in another hospital prior to admission to Yinzhou Peoples' 
Hospital indicated a lack of relaxation of the internal anal 
sphincter in response to rectal distension. In addition, the 
diagnosis of ACM should be confirmed with a rectal biopsy 
of a narrow segment (93% sensitivity and 100% speci-
ficity) (14). In the present case, the patient had a lifelong 
history of constipation and barium enema at another hospital 
revealed a dilated bowel loop; rectal biopsy was performed 
to attain a definitive diagnosis. CT is also useful, as it may 
reveal the transition zone and may be used to exclude certain 
other diseases with similar symptoms, including colorectal 
tumors, volvulus, bowel adhesion, idiopathic megacolon and 
toxic megacolon. Although abdominal CT may assist in the 
diagnosis, pathologic examination is the gold standard for 
obtaining a definitive diagnosis (9). In the present case, the 
patient finally underwent surgery and the diagnosis of ACM 

Figure 2. (A) Abdominal CT positioning image (coronal plain) indicating that the dilated intestine loop had substantially decreased in size after treatment 
and that the previously observed ‘coffee bean sign’ (arrow) had disappeared. (B) CT transverse view at the epigastrium level revealing that the dilated bowel 
loop was still present in the ascending colon (thick arrow). (C) CT transverse view at the hypogastrium level revealing the dilated bowel loop in the colon 
(thick arrow) and the iluem with normal diameter after treatment (thin arrow) between the dilated colon. Every small single counterpart equalled 1 centimeter. 
Images were captured in the caudal direction. CT, computed tomography.

Figure 3. Image of the excised giant colon. The dilated bowel extended from 
the ascending colon to the sigmoid colon. The most severely dilated section 
of the bowel was >15 cm in diameter.

Figure 4. Post-operative pathologic image revealing the absence of ganglion 
cells in the submucosa and myenteric plexus of the bowel. Hematoxylin and 
eosin staining at a x100 magnification.
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was confirmed with the help of pathologic examination, 
which revealed the absence of ganglion cells in the submu-
cosal and myenteric layers of the colon.

ACM is a special type of neuronal intestinal malforma-
tion that not only manifests as ganglion cell deficiency but 
also as various abnormalities, including hypoganglionosis, 
immaturity of ganglion cells and non‑classifiable dysgangli-
onosis (15). However, the pathogenesis of ACM remains to 
be fully elucidated. ACM is likely caused by the absence of 
ganglion cells in the affected segment of bowel, particularly 
in the distal segment. This is the result of a lack of migra-
tion of neuroblasts from the neural crest to the large intestine 
during the embryonic period. The neural crest is a unique 
structure that may differentiate into numerous tissue types 
including ganglion cells. On completion of migration, neural 
crest cells differentiate into diverse cell types, including 
neurons and glia of the sensory, sympathetic and parasym-
pathetic ganglia, and neuroendocrine cells. Diseases arising 
from the neural crest are particularly diverse in their clinical 
presentations and include digestive, endocrinologic, neuro-
logical and cutaneous symptoms. To contribute to enteric 
nervous system development, neural crest cells must leave the 
neural tube, migrate to and enter the gut, and then begin their 
migration along the hindgut. These events are regulated by 
molecular and cellular mechanisms that are not completely 
understood. Other proposed mechanisms include defects 
in neuroblast differentiation and accelerated destruction of 
ganglion cells in the intestine (16). Mechanisms including 
RET gene mutation (17,18) have been widely accepted. The 
RET proto-oncogene is the major gene causing this type 
of disease; however, RET mutations only account for 20 
and 50% of sporadic and familial cases, respectively (19). 
Different human and animal genetic studies have identified 

six associated genes: The RET proto-oncogene, the genes 
encoding SOX10, endothelin-converting enzyme, endothelin 
B receptor gene, endothelin 3 and glial cell line-derived 
neurotrophic factor. Microenvironmental factors also have a 
role in the pathogenesis of aganglionosis (19). In the present 
case, it was suggested to the patient to undergo RET gene 
detection analysis; however, he declined due to limited 
economic resources.

Surgical intervention is always a necessary part of treat-
ment. López Ruiz et al (2) reported that the surgical approach 
depends on the length of the aganglionic area, the length and 
reversibility of the colonic dilatation and the nutritional status 
of the patient. Usually, a longer duration of the obstruction 
is associated with more complications. This is due to a large 
amount of stool accumulating in the bowel cavity, leading to 
bowel dilation and thereby increasing the risk of bowel necrosis, 
perforation, abdominal infection and volvulus. Therefore, 
surgical decompression must be performed. Sufficient decom-
pression may decrease post-operative complications. A shorter 
duration of bowel obstruction is associated with a lower 
probability of bacterial translocation. In the present case, 
the patient underwent gastrointestinal decompression upon 
admission, and surgery was then performed. The patient also 
had a 10-year history of diabetes mellitus. Upon admission to 
our department, the patient's blood glucose, creatinine, blood 
urea nitrogen and potassium levels were elevated; therefore, 
an endocrinology consultation was immediately performed to 
guide treatment. No post-operative complications occurred. 
Selection of the surgical method should depend on the patient's 
actual condition and the surgeon's skills. The length of the 
resected bowel is not only determined using radiological tests 
but also by pathologic examination. In the present case, the 
patient had a long history of illness, and the dilated bowel 

Figure 5. (A) Post-operative abdominal CT positioning image (coronal plain) indicating that the dilated bowel loop had disappeared. (B) CT transverse view 
at the epigastrium level indicating that the distended abdomen became flattened (thick arrow) and jejunum was of a normal size. (C) CT transverse view at the 
hypogastrium level indicating that the previously dilated bowel loop disappeared and ileum was of a normal size. (D) CT transverse view at the pelvic cavity 
level indicating that the dilated iluem loop disappeared and the iluem diameter became normal (thick arrow). Images were captured in the caudal direction. 
CT, computed tomography.
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extended from the ileocecal junction to the sigmoid colon; this 
is why the patient underwent total colectomy with end ileos-
tomy, as pathologic examination indicated a normal incisal 
margin. With advancements in surgical skills and equipment, 
novel treatment methods, including transanal surgery and lapa-
roscopic megacolonectomy, are being increasingly accepted 
by surgeons (20). Transanal surgery has the advantage of 
minimal invasion (21), whereas laparoscopic megacolonec-
tomy changes a traditional operation into laparoscopy, thereby 
greatly decreasing operative injury, and it is suited for any type 
of megacolon. This method has therefore become popular for 
the surgical treatment of ACM (22).

In summary, ACM is a rare but fatal alimentary tract malfor-
mation with a complex etiopathogenesis and presentation, and 
associated complications are usually present. Surgeons should 
make an accurate diagnosis based on the history of illness, 
symptoms, laboratory test results and radiologic findings. 
Surgical intervention is always needed, and prior to surgery, 
the patient's general condition (blood pressure, blood glucose 
and other parameters) should be regulated to decrease the 
risk of post‑operative complications. A sufficient amount of 
bowel should be removed, including the aganglionic segment. 
The length of the resected bowel should be determined using 
not only radiologic tests but also frozen-section pathologic 
examination. Emergency total colectomy with end ileostomy 
is the gold standard procedure (23). Patients with ACM require 
particular attention, and timely diagnosis and individualized 
treatment may accelerate the recovery process.
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