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INTRODUCTION  & IMPORTANCE:  Adult  Hirschsprung’s  disease  (AHD)  is  a difficult  diagnosis  to make  due  to
its rarity,  frequently  after  emergency  interventions  have  been  conducted.  We  present  a case  of  possible
AHD  and  sketch  a  classic  presentation  of Adult  Hirschsprung’s  Disease.  This  would  help  recognize  and
include  AHD  in  the  differential  diagnoses  of  chronic  constipation  where  appropriate.
CASE PRESENTATION:  The  case  involved  a 41-year-old  male  with  a history  of  multiple  abdominal  surgeries
for  volvuli  and  a ventral  hernia  repair  complicated  by post-operative  SBO.  Presenting  symptoms  were
chronic  constipation,  abdominal  colic,  and  dilation.  SBO  secondary  to volvulus  was  discovered,  decom-
pressed,  and  emptied  of  3000cc  fecal material  in  the  OR.  His  case  was  again  complicated  twice  by  SBO
which  led  to the  suspicion  of AHD  and  instigated  this  systematic  review.  Papers  were  extracted  from  the
EBSCO  and PubMed  databases.  Papers  were  excluded  if patients  were  younger  than  10  years  old.
CLINICAL  DISCUSSION:  The  classic  patient  will  be a male  over  the  age  of 10 years  old  with  an  average  age
of  30  years  old and  a  long  history  of chronic  constipation,  often  complicated  by an  acute  symptomatic
obstruction.  Patients  may  have  had  a history  of multiple  surgical  or non-surgical  interventions  to  relieve

their constipation.
CONCLUSION:  AHD  is being  seen  more  frequently  with  the  increasing  availability  of  healthcare  in  under-
served  areas  of  the  world.  Duhamel’s  procedure  is the most  effective  procedure  after  diagnosis  has  been
made.  Barium  enema  and  a biopsy  show  hypo-  or a-ganglionic  segments  that  are  to be  resected  for
curative  purposes.

©  2021  Published  by  Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd.  This  is  an  open  access  article
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1. Introduction

Hirschsprung’s disease is considered a newborn disease, how-
ever, certain circumstances have allowed for the escape of
appropriate diagnosis at birth. According to the very extensive arti-
cle by Kenny et al. [1], embryonic neural crest cells migrate in the
craniocaudal direction along vagus nerves simultaneously while
the intestinal tract is growing. The cells migrate by responding
to complex environmental factors. This has been theorized to be
a possible cause for Hirschsprung’s disease where factor imbal-
ances, such as a laminin overrepresentation, cause segments of

aganglionic myenteric plexus now unable to relax and facilitate
peristalsis appropriately causing the inability to excrete fecal mat-
ter.
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Hirschsprung’s disease is the most common cause of congeni-
al gut motility disease, occurring in 1/5000 births with a 4:1 male
redominance, based mostly on Caucasian samples not considering
ifferent ethnicities. Predominantly, short segment Hirschsprung’s
isease is identified in 80% of the cases where the aganglionic seg-
ent of the bowel is isolated to the rectosigmoid. Hirschsprung

as a genetic component with the RET-gene being overrepresented
ith 50% of the familial cases and between 15–35% of the sporadic

ases. Additionally, conditions like Down Syndrome increase the
isk for Hirschsprung disease by 100-fold compared to unaffected
eople. In adults, the initial disease most likely presented in its
ildest form, which led to atypical presentation and later onset of

linical symptoms [1].
This systematic review was written due to the lack of awareness

nd the rarity of AHD. There has been a trend of increased reporting
n AHD suggesting that many cases have been going unnoticed
nd like the case report presented by the writer, there are adverse

vents and financial damages that are related to late diagnoses of
his rare disease. Therefore, a typical patient will be sketched using
ase reports from 2005 onwards to look for trends among these
ases.
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Fig. 1. A. Coronal and B. Saggital views from the initial CT in the ED, sh

2. Materials & methods

A case presentation is presented followed by a retrospective
search of case reports on Adult Hirschsprung’s disease. These
papers were analyzed and compared on history, symptomology,
age, surgeries with outcomes, and case-specific information. This
analysis is then compared to our case to create a “classic presenta-
tion” of adult Hirschsprung’s disease, by the lead investigator. This
paper is written as close to the PRISMA guidelines [2] as possible
and reported in line with the SCARE 2020 criteria [3].

No review protocol was used, and the literature was searched
from 2005 onwards, English language, and case reports. This was
done with the reasoning that in 2005 a fantastic article was pub-
lished by Miyamoto [4] who did a fantastic job looking at the
literature prior to 2005.

A bibliography was created by searching EBSCO and PubMed,
which was later supplemented with google scholar when an article
mentioned something that needed clarification or was  deemed to
be essential supplemental information.

The following is one of the electronic searches performed for the
signs and symptoms in PubMed:

(S̈igns and Symptoms[̈Mesh] OR s̈igns and symptoms[̈tiab]
OR s̈igns & symptoms[̈tiab] OR s̈ign and symptom[̈tiab]) AND
(Ḧirschsprung Disease[̈Mesh] OR Ädult Hirschsprung disease[̈tiab]
OR Ḧirschsprungs Disease[̈tiab] OR Äganglionic Megacolon[̈tiab]
OR C̈ongenital Megacolon[̈tiab] OR R̈ectosigmoid Colon Agan-
glionosis[̈tiab] OR R̈ectosigmoid Aganglionosis[̈tiab] OR C̈ongenital
Intestinal Aganglionosis[̈tiab] OR C̈olonic Aganglionosis[̈tiab] OR
T̈otal Colonic Aganglionosis[̈tiab]) AND adult*[tiab]

Studied subjects were males and females above the age of 10.
The patients were all diagnosed with Adult Hirschsprung’s disease
and all had some sort of follow-up. The cases were included if the
patients were above 10 years old, which some consider necessary
for Hirschsprung’s to be considered the adult type [5]. The data
extracted was done by the author only. After the primary screen-
ing articles were screened for containing a full case report on the
disease history. There was little concern for biases in the papers

up until the outcome of the research. The word of the author was
used to determine whether a procedure was deemed successful and
uncomplicated. This will be discussed in the discussion session.

n
a
a
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 massively distended small bowel loops with multiple air-fluid levels.

. Presentation of case

A 41-year-old male with a prior surgical history of volvulus
n 2014 and a ventral hernia that was  repaired in 2017. The lat-
er procedure was complicated by small bowel obstruction (SBO)
ostoperatively. At the time of presentation at the ED, he endured
cute severe abdominal pain diffusely. The patient passed little fla-
us and had no bowel movement ever since the exacerbation of
he abdominal pain during the night. He denied nausea and vomit-
ng. The patient mentioned a long history of constipation which he
elf-manages with Linzess. Physical examination showed a healed
idline incision from prior medical care.

CT scan showed distended stomach and loops of small bowel
ith an air-fluid level (Fig. 1). Swirling of the mesentery and promi-

ent lymph nodes were noted. SBO was  suspected and a nasogastric
ube was inserted to attempt decompression and in preparation for
mergency exploratory laparotomy.

Upon entry of the abdomen, the enlarged small bowel exterior-
zed (Fig. 2), twisted upon itself, and released an internal hernia
ncidentally. The NG tube did not decompress part of the small
owel which had dusky areas of ischemia. The ischemic small bowel
as incised to decompress and remove 3000cc of feculent mate-

ial from the enterotomy incision. Both a GIA and TA stapler were
sed to make a primary anastomosis after a 5 cm segment was
esected. The volvulus was  unwound, and the small bowel was
ow decompressed and returned into the abdominal cavity. The
atient awakened from anesthesia with no complications and was
ventually returned to the ICU in stable condition.

During his time in the ICU, the patient developed mild peritoni-
is, abdominal pain, tachycardia, and low-grade fever of 101.5 F
ikely due to spillage of feculent material. Antibiotics were ordered
nd the patient’s symptoms persisted until 3 days after surgery.
t this time, the patient did not pass flatus or stool, so a CT was
rdered showing dilated small bowel loops with thickened walls.
mall bowel obstruction was suspected and 6 cm proximal to the
leocecal junction there appeared to be a transition point (Fig. 3).

ound drainage was  serosanguinous and on CT there was  no fluid

oted around the anastomosis. Pyridostigmine was used to encour-
ge post-surgical bowel motility. Seven days post-operative, the
febrile patient appeared well, passing flatus and stool, and was
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Fig. 2. A. Image showing the degree of small bowel dilation. B. Showing self-exteriorizati
during  the index case.

Fig. 3. CT on POD 3 showing a possible transition point in the distal ileum, approx.
6  cm from the cecum.
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3
were no long-term complications. The Soaves procedure was per-
formed 9 out of 35 times (25.7%) with 1 surgical complication
(11.1%). The last of the three main procedures used for AHD is the
able to walk around, however, that night the wound dehisced. The
patient was brought back to the OR where it became apparent that
the PDS sutures had come undone. The staples were removed, and
the wound reopened for inspection. Upon inspection, there were no
concerns of contamination or infections neither of perforations nor
other pathologies. The small bowel was again dilated and needed
to be decompressed to be able to close the entry site. An entero-
tomy was performed on the distal ileum resecting two  cm in the
process. Finally, a double-barreled decompressive ileostomy was
placed to prevent the reoccurrence of any obstructions. After clos-
ing the patient, he recovered in stable condition.

On POD 2 he was transferred to a larger tertiary-care facility
and subsequently discharged from there in stable condition on POD
13. According to our pathology lab’s report, both preoperative and
postoperative diagnoses remained as SBO with small bowel volvu-
lus. Since our resection and intraoperative biopsy specimens were
exclusively obtained from the small bowel, the pathologist was
unable to confirm that this was a definite case of AHD. Nonethe-
less, given this patient’s presentation, history, and clinical course
which is in line with the known literature about this condition, we
were confident that AHD may  have been an underlying condition.
3

on of dilated small bowel loops immediately upon entry into the abdominal cavity

. Results

After the initial results, 74 studies were identified which were
nalyzed and sorted for the correct age ranges, language, and time-
rames. Studies were excluded if it was  not discernable which
atient was what age or if the patients were below the age of
0 years old. Data extracted from the papers that contributed to
he case reports were the year of publication, author, gender, age,
resenting symptoms, type of surgical procedures performed, out-
ome, surgical complications, additional information that made a
ase special, and general findings within the paper. One study was
emoved due to part of the population being under the age of 10 and
he symptoms presented were not specifically assigned to those
ases, making it impossible to draw conclusions specific to AHD.
ltimately, we  analyzed 20 case reports from which information
ill be obtained.

14 studies were case reports, 3 were case series, 2 case report
ith literature review, and 1 case series with literature review.

here were 36 patients analyzed, 23 males and 13 females with
n average age of 30.8 years old.

Chronic constipation was seen in 100% of the patients (36/36),
hile intestinal obstruction with distention was seen in 35/36

atients (97.2%). Pain was mentioned in 12 cases (33%) and evi-
ence of fecal impaction was  seen in 33 cases (91.6%). Half of the
atients were reported to have tried laxatives or home remedies,
ften enemas, for relief (50%). Nausea and vomiting were seen in 5
atients (13.8%) and low nutrition was  noted in 8 patients (22.2%).
ooking more into past complications, 16.7% of the patient had

 history, or came in, presenting with sigmoid volvulus. 11.1% of
atients had a known history of delayed meconium and finally,
0.6% had a history of some sort of procedure to treat active symp-
omology. This also included current and previous sigmoid volvulus
6,7].

One patient was used who  has had an extensive history
ostmortem, which is why this patient was  excluded from the
iagnostic section. 28 patients out of 35 were subjected to bar-

um enemas (80%) which, in 18 out of 35 patients, indicated a
ransition zone (51.4%). 32 out of 35 had a biopsy (91.4%) pre-
r post-procedure and just 4 out of 35 had anorectal manometry
11.4%). 9 out of 35 physicians used other imaging (25.7%) for their
iagnosis of AHD.

Duhamel’s procedure and variants were used 8 times out of
5 (22.9%) with one case showing complications (12.5%). There
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Swenson’s procedure performed 6 times (17.1) with 2/6 procedures
showing complications (33.3%). 3 surgeries were done according to
Rehbein’s procedure (8.7%) and 2 cases (5.7%) were without treat-
ment with no complications reported.

5. Conclusions

Hirschsprung’s disease was first described extensively in 1950
by Rosin [8]. From here on there has been a growing body of liter-
ature. There is no clear indicator of the exact number of cases that
were reported, apparent in different citations of reported cases.
Chen et al., for example, mentions 300 reported cases up until 2006
[5], while Zhang and Ding [9], report 300 reported cases up until
2016 [9]. Adamou (2019) in his turn described a growth from 490
to 600 cases from 2009 till 2019 [10]. Part of this is due to the lack
of medical access in certain parts of the world. Adamou (2019), for
example, reported that her cases, both in their early twenties, had
never received any sort of medical attention before in their lives. It is
estimated that 20–40% of the cases of infantile Hirschsprung’s dis-
ease are diagnosed in Africa, while this is 90% in the Western world
[11]. This naturally leads to the unsolved question of whether AHD
is simply undiagnosed infantile Hirschsprung’s disease, or if it is
Adult-onset Hirschsprung’s disease. It would explain why many of
the articles that I found were outside the Western world, like Niger,
Nigeria, and China. It is also an indicator that there may  be more
attention given to adult Hirschsprung’s disease and that it causes
more cases of this disease to be recognized.

The case report described earlier is a typical presentation. Credit
must be given to Miyamoto for his detailed review and similarly
characteristic case report [4]. Here he describes that there is a pre-
dominant population of males with an average age of 24 years old.
The article describes how patients have chronic constipation since
a young age with intervals of one week to 2 months between bowel
movements. Later in life, they tend to try and remedy on their own
in 73–92%. At some point, like in our case, a patient will have more
severe constipation [12] and an actual obstruction. This leads to
abdominal distention in 83% of the cases. This is typically paired
with pain and tenderness in 40–80% of the cases. Fecal matter is
palpable in over 50% due to fecal impaction being present in around
30% of the cases. In the study of Prato et al. [13], he describes that
100% of his pediatric population with Hirschsprung’s disease pre-
sented with delayed meconium passage [5,8,10]. This is also noted
in this literature review where Bakari et al. [14], Ahmad et al. [15],
and Shitta et al. [11] noted a history of delayed meconium passage
in childhood. 11% of delayed meconium was reported in the AHD
population, according to our findings. It is possible however that
this information was not asked or passed along in the case reports.
Miyamoto’s article looked before 2005 and shows similar trends to
this research. All patients suffered from a history of chronic consti-
pation with abdominal distention in virtually all cases. We  found
fewer patients suffering from pain and cases of patients relieving
their constipation with home remedies, such as enemas.

Interestingly, Duhamel’s procedure appeared to be most suc-
cessful and with the least number of complications, which was
not immediately clear in our systematic review [16]. The three
major procedures used, Soave, Swenson’s, and Duhamel were all
equally used. Soave’s and Duhamel’s procedures were used with the
least number of complications and Swenson’s had the most [17,18].
Interestingly, there were a variety of alternative procedures per-
formed as a treatment instead of the well-known and documented

procedures used for Hirschsprung’s disease [8,19]. Worth noting is
that a protective colostomy might make a difference in procedural
outcomes [20], which may  be an area worth looking into as surgery
is the only curative [21].
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Unfortunately, many of the case reports that were found sim-
ly did not mention the symptoms that were looked at. This can
e interpreted as that it was  not significantly present, or that it
as not recorded. This could potentially skew the data presented

o you in this paper. For example, in infants, according to Prato
t al. [13], delayed meconium is always present. This would be an
nteresting topic for future research as this may  be a significant
ndicator or difference between adult and infant Hirschsprung’s
isease. Second, the low number of patients reported on has lim-

ted strength, which can exaggerate certain outcomes. Finally, a
roblematic point observed by the writer was the lack of definition
f successful treatment. What appears to happen is that chronic
onstipation is regarded as the main concern and that a lack of con-
tipation is deemed a successful outcome. In a few papers which
ere regarded as uncomplicated, it was mentioned that patients

ad 3–4 bowel movements per day after the procedure. Further
esearch should be conducted to see whether this is deemed satis-
actory by the patient [22–26].

In conclusion: The classic presentation of AHD is typically male,
ho has a history of chronic constipation that presents with dis-

ended abdomen with colicky pain who  has a history of laxative
se or enemas to remedy chronic constipation. Upon palpation, you
ill likely be able to palpate masses that are backed up fecal mate-

ial and possibly will be able to observe peristalsis upon abdominal
nspection. In some cases, there will be a history of malnutrition.
pon a barium enema, which should be the first step in the inves-

igation, a dilated colon will be visualized, typically marked by a
utoff point with a shape of a funnel indicating the transition point.

 rectal biopsy will display a segment aganglionic intestine, and an
norectal manometry can be implemented to confirm the diagnosis
f the rectal biopsy was  inconclusive. Surgery is curative and should
e picked depending on the comfort level of the surgeon.
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