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Purpose: The present study aimed to examine the characteristics, outcomes, and problems related to surgery for acute
abdomen in adult patients with severe motor and intellectual disabilities (MID).

Methods: The clinical records of 35 adult patients with severe MID who received emergency surgery for acute abdomen
between 2011 and 2020 were reviewed.

Results: The median duration from onset to surgery was 48 hours. There were 2 cases of in-hospital mortality (5.7%), and
all the patients underwent surgery more than 72 hours after onset. The in-hospital mortality rate was significantly higher
in patients who received surgery later than 72 hours after onset. Bowel obstruction was the most common disease among
the acute abdomen cases (71.4%) and most often involved volvulus of the small bowel and cecum. Of the patients with
bowel obstruction with severe MID, 72.0% had abdominal distention, 16.0% had abdominal pain, and 4.0% had vomiting.
The median duration from onset to surgery was significantly longer in the patients with bowel obstruction with severe MID
than in those without severe MID (24 hours vs. 16 hours).

Conclusion: Acute abdomen in patients with severe MID was often due to bowel obstruction caused by volvulus. Because
patients with severe MID have few symptoms, they are susceptible to adverse surgical outcomes associated with a

prolonged duration from onset to surgery.
[Ann Surg Treat Res 2023;104(4):222-228]
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INTRODUCTION

Acute abdomen is a medical emergency characterized by
sudden and severe pain in the abdomen of recent onset with
accompanying signs and symptoms of abdominal involvement.
Clinical history-taking, clinical symptoms, and laboratory
and imaging findings are important for its diagnosis and the
decision as to whether or not to operate. However, patients
with severe motor and intellectual disabilities (MID) are more
susceptible to delayed diagnosis and adverse surgical outcomes
owing to impaired communication, variable responses to the
symptoms and drugs, physiological anomalies, and skeletal

deformities than patients without severe MID. However, only
several, previous reports have examined the perioperative
outcomes of acute abdomen in patients with intellectual
disabilities [1,2]. The present study aimed to examine the
characteristics, perioperative outcomes, and surgical issues
related to the acute abdomen in adult patients with severe MID.

METHODS

The present, monocentric, retrospective study included adult
patients with severe MID undergoing emergency surgery for
acute abdomen between January 1, 2011 and December 31, 2020
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at Tokyo Metropolitan Tama Medical Center and was approved
by the Institutional Review Board of Tokyo Metropolitan
Tama Medical Center (No. 4-34). This study was performed
in accordance with the Declaration of Helsinki and written
informed consent was obtained from all the patients.

Patients with severe MID aged 18 years or older were
selected according to the following criteria: (1) severe or
profound intellectual disability with an estimated intelligence
quotient <35; (2) profound motor disability (unable to move
independently); and (3) sensory function impairment (visual
and/or auditory) [3.4]. To assess the clinical features of these
patients, patient records were reviewed for the patient
characteristics, including age, sex, body mass index (BMI),
background disease, symptoms, vital signs on arrival, duration
from onset to surgery (onset was defined as the point at
which the caregiver noticed a change in the patient's physical
condition), operative diagnosis, surgery type, and postoperative
outcomes, including postoperative complications, length of
intensive care unit (ICU) stay, hospital stay, and in-hospital
mortality.

In addition, patients with acute abdomen with an intra-
operative diagnosis of bowel obstruction were extracted for
analysis. As a comparison group, adult patients without severe
MID undergoing emergency surgery for bowel obstruction
during the same period at our institution were identified,
and their characteristics, symptoms, duration from onset to
surgery, operative diagnosis, and postoperative outcomes were
reviewed. Cases of bowel obstruction caused by a neoplasm
were excluded. None of the patients with bowel obstruction
with severe MID had bowel obstruction caused by a neoplasm.

Categorical variables were compared using the chi-square
or Fisher exact test, and continuous variables were compared
using the Student t-test. The P-value of <0.05 was considered
to indicate statistical significance. All statistical analyses were
performed using IBM SPSS Statistics ver. 26 (IBM Corp.).

Adult patients with severe MID who underwent surgery for
acute abdomen (n = 35) (Tables 1-3)

A 4 A 4

RESULTS

Fig. 1 shows a flow chart of the present study. During the
study period, 35 adult patients with severe MID received
emergency surgery for the acute abdomen. Table 1 shows the
clinical characteristics of the patients; 25 were male, and 10
were female, and the median age was 46 years (range, 18-74
years). The median BMI was 10.3 kg/m’ (range, 9.2-18.8 kg/
m®). The patients had the following background diseases:
sequelae of perinatal disability (n = 7), sequelae of myelitis
(n = 6), Cornelia de Lange syndrome (n = 5), cerebral palsy
(n = 4), cortical formation abnormalities (n = 3), sequelae
of encephalopathy (n = 3), holoprosencephaly (n = 2),
chromosomal abnormality (n = 2), Rubinstein-Taybi syndrome
(n = 1), Moyamoya disease (n = 1), and schizencephaly (n = 1).
Nine patients (25.7%) had abdominal pain, a typical symptom
of acute abdomen, and 26 patients (74.3%) denied abdominal
pain. Abdominal distension was the most common symptom
(19 cases, 54.3%). On arrival at our hospital, 25 patients (71.4%)
had stable vital signs, but 10 patients (28.6%) presented with
shock. Abdominal CT corroborated the diagnosis and identified
the cause of acute abdomen in all the patients preoperatively.
The median duration from onset to surgery was 48 hours
(range, 3-336 hours). Bowel obstruction was the most common,
intraoperatively diagnosed disease (n = 25, 71.4%), followed
by cholecystitis at 11.4% (n = 4), idiopathic esophageal rupture
at 5.7% (n = 2), and colon perforation, perforated gastric ulcer,
small bowel injury, and splenic hemorrhage, each at 2.9% (n =
1). The types of surgery were as follows: bowel resection for
bowel obstruction and small bowel injury (n = 13), obstruction
release for bowel obstruction (n = 10), cholecystectomy for
cholecystitis (n = 4), adhesiolysis for bowel obstruction (n = 2),
pleural lavage and drainage for idiopathic esophageal rupture
(n = 2), colostomy for colon perforation (n = 1), gastrectomy for
gastric volvulus (n = 1), omental patch closure for perforated
gastric ulcer (n = 1), and splenectomy for splenic hemorrhage

Bowel obstruction
(n =25)

Cholecystitis (n = 4)
Idiopathic esophageal rupture (n = 2)
Colon perforation (n = 1)

Adult patients without severe MID
who underwent surgery
for bowel obstruction (n = 340)

Perforated gastric ulcer (n = 1)
Small bowel injury (n = 1)

Splenic hemorrhage (n = 1) il

Comparison in Tables 4, 5

Fig. 1. Study flow chart. MID,
motor and intellectual disability.
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Table 1. Clinical characteristics of the study patients

Characteristic Data
No. of patients 35
Age (yr) 46 (18-74)
Sex, male/female 25/10
Body mass index (kg/m?) 10.3 (9.2-18.8)

Background disease
Sequelae of perinatal disability 7
Sequelae of myelitis 6
Cornelia de Lange syndrome 5
Cerebral palsy 4
Cortical formation abnormalities 3
Sequelae of encephalopathy 3
Holoprosencephaly 2
Chromosomal abnormality 2
Rubinstein-Taybi syndrome 1
Moyamoya disease 1
Schizencephaly 1
Symptom
Abdominal pain, yes/no
Abdominal distention, yes/no
Vital signs on arrival at hospital
Stable/shock
Duration from onset to surgery (hr)
Operative diagnosis
Bowel obstruction 25
Cholecystitis 4
Idiopathic esophageal rupture 2
1
1
1
1

5(71.4)/10 (28.6)
48 (3-336)

Colon perforation
Perforated gastric ulcer
Small bowel injury
Splenic hemorrhage
Surgery type
Bowel resection 3
Obstruction release 0
Cholecystectomy 4
Adhesiolysis 2
Pleural lavage and drainage 2
Colostomy 1
Gastrectomy 1
Omental patch closure 1
Splenectomy 1

Values are presented as number only, median (range), or number
(%).

(n = 1). Table 2 shows the postoperative outcomes. The rate of
postoperative complications was 28.6%. Pneumonia was the
most common complication (40.0%). The median postoperative
hospital stay was 17 days (range, 6-44 days), and the median
ICU stay was 2 days (range, 0-30 days). The in-hospital mortality
rate was 5.7% (2 cases). Both patients who died underwent
surgery more than 72 hours after onset and were already in
shock on arrival at the hospital. One patient had ileus caused by
fecal impaction and died of sepsis from bacterial translocation,
and the other patient had an internal hernia and died of

Table 2. Postoperative outcomes (n = 35)

Variable Data

Postoperative complications 0(28.6)
Pneumonia 4
Surgical site infection 1
Acute renal failure 1
Catheter infection 1
Disseminated intravascular coagulation 1
Pulmonary edema 1
Sepsis 1

Postoperative hospital stay (day) 17 (

Intensive care unit stay (day) (

In-hospital mortality (

7 (6-44)
2 (0-30)
2(5.7)
Values are presented as number (%), number only, or median
(range).

pulmonary edema. Table 3 shows the relationship between
adverse events in patients who underwent surgery within 24
hours of, or 48 or 72 hours after, onset. When durations up to
24 hours and 48 hours from onset to surgery were compared, no
significant difference was found in the rate of abdominal pain,
shock on arrival, postoperative complications, or the in-hospital
mortality rate, On the other hand, the in-hospital mortality rate
was significantly higher in patients who received surgery more
than 72 hours after onset.

To examine the detailed characteristics of bowel obstruction
in patients with severe MID, only the patients with acute
abdomen caused by a bowel obstruction (n = 25) were extracted
from the entire cohort of patients with severe MID with acute
abdomen (n = 35). For comparison, 340 patients without
severe MID receiving surgery for bowel obstruction during
the same period (January 1, 2011 to December 31, 2020) were
analyzed (Fig. 1). Table 4 shows the comparison of the clinical
characteristics of patients with and without severe MID who
had acute abdomen caused by a bowel obstruction. Compared
with the patients without severe MID, the patients with severe
MID were younger and had a lower BMIL Of the patients with
severe MID, 18 (72.0%) had abdominal distension, 4 (16.0%) had
abdominal pain, and 1 (4.0%) had vomiting. Of those without
severe MID, 331 (974%) had abdominal pain, 288 (84.7%) had
abdominal distension, and 290 (85.3%) had vomiting. The
precise duration from onset to surgery was recorded in the
medical records of 133 of the 340 patients without severe MID.
The median duration was significantly longer in the patients
with severe MID (24 hours vs. 16 hours). Table 5 shows the
causes of bowel obstruction and postoperative outcomes in
the 2 groups. Among the patients with severe MID, 9 (36.0%)
had volvulus of the small bowel, 5 (20.0%) had volvulus of the
cecum, and 4 (16.0%) had ileus caused by fecal impaction. On
the other hand, the most common cause of bowel obstruction
in the patients without severe MID was adhesive ileus (59.4%)
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Table 3. Relationship between adverse events and duration from onset to surgery within 24 hours and after 48 and 72 hours

Variable
<24
No. of patients 9
Abdominal pain 2(22.2)
Shock on arrival 1(11.1)
Postoperative complication 1(11.1)
In-hospital mortality 0 (0)

Duration (hr)

>24 P-value <48 >48 P-value <72 >72
26 17 18 27 8
7 (26.9) 0.579 4 (23.5) (27.8) 0.540 7 (25.9) 2 (25.0)
9 (34.6) 0.182 4 (23.5) 6 (33.3) 0.396 8 (29.6) 2 (25.0)
9 (34 6) 0.182 3(17.6) 7 (38.9) 0.155 7 (25.9) 3 (37.5)
2 (7. 0.546 0 (0) 2(11.1) 0.257 0 (0) 2 (25.0)

Values are presented as number only or number (%).

P-value

0.670
0.589
0.411
0.047

Table 4. Comparison of clinical characteristics of patients with and without MID with acute abdomen caused by a bowel

obstruction
Variable

Age (yr)

Sex, male/female

Body mass index (kg/m”)

Symptom
Abdominal pain, yes/no
Abdominal distention, yes/no
Vomiting, yes/no

Duration from onset to surgery (hr)

With severe MID (n = 25) Without severe MID (n = 340) P-value
5 (18-69) 74 (18-97) <0.001

19/6 176/164 0.019
13.5(9.2-18.8) 19.4 (14.2-27.4) <0.001
4(16.0)/21(84.0) 331 (97.4)/9 (2.6) <0.001

18 (72.0)/7 (28.0) 288 (84.7)/52 (15.3) 0.096

1 (4.0)/24 (96.0) 290 (85.3)/50 (14.7) <0.001

24 (3-336) 16 (3-96)" 0.034

Values are presented as number only, median (range), or number (%).

MID, motor and intellectual disability.

“In the 340 patients, 133 without severe MID for whom the precise time from onset to surgery was available in the medical records

were listed.

Table 5. Comparison of causes of bowel obstruction and postoperative outcomes in patients with and without severe MID
with acute abdomen caused by a bowel obstruction

Variable

Causes of bowel obstruction
Volvulus of small bowel
Volvulus of cecum
lleus due to fecal impaction
Adhesive ileus
Internal hernia
Gastric volvulus
Sigmoid colon volvulus
Others

Postoperative complications
Pneumonia
Surgical site infection
Pulmonary edema
Sepsis
Acute renal failure
Heart failure
Brain infarction

In-hospital mortality

With severe MID (n = 25) Without severe MID (n = 340) P-value
9 (36.0) 17 (5.0) <0.001
5(20.0) 5(1.5) <0.001
4 (16.0) 0(2.9) 0.001
4 (16.0) 202 (59.4) <0.001
2 (8.0) 0(14.7) 0.355
1(4.0) 3(0.9) 0.148
0 (0) 0 (8.8) 0.121
0(0) 3(6.8) 0.179
7 (28.0) 50 (14.7) 0.077

3 14 0.071
1 21 0.659
1 0 <0.001
2 10 0.171
0 2 0.701
0 2 0.701
0 1 0.786
2 (8.0) 20 (5.9) 0.765

Values are presented as number (%) or number only.

MID, motor and intellectual disability.
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followed by internal hernia (14.7%). Seventeen patients (5.0%)
had volvulus of the small bowel, 10 patients (2.9%) had ileus
caused by fecal impaction, and 5 patients (15%) had volvulus
of the cecum. Volvulus of the small bowel and cecum and
ileus caused by fecal impaction were more common while
adhesive ileus was significantly less common in the patients
with severe MID than in those without severe MID. The rate of
bowel resection was 52.0% and 59.1% for the respective group.
No significant difference was found between the groups. The
postoperative complication rate was 28.0% and 14.7% in the
patients with and without severe MID, respectively. Pneumonia
and surgical site infection was the most common complication
in the patients with and without severe MID, respectively. The
incidence of total postoperative complications and pneumonia
was more common in patients with severe MID, but no
significant difference was found between the groups. The in-
hospital mortality rate was 8.0% and 5.9% for the respective
group, with no significant difference found between the groups.

DISCUSSION

The present study examined 2 topics: one concerned the
clinical characteristics and postoperative outcomes in all the
patients with severe MID with acute abdomen; the second
concerned the clinical characteristics and postoperative
outcomes in patients with severe MID with acute abdomen
caused by a bowel obstruction.

Of the entire cohort of patients with severe MID with
acute abdomen, 28.6% were already in shock on arrival at the
hospital, and the median duration from onset to surgery was as
long as 48 hours. Patients with severe MID may have difficulty
accurately describing the severity of their subjective symptoms,
and medical staff often have difficulty examining the patients
because of skeletal deformities and their variable responses to
the symptoms. In our study, abdominal pain, a typical symptom
of acute abdomen, occurred in only 25.7% of the patients,
and abdominal distension was the most common symptom.
Many patients with MID experience constant abdominal
distension caused by aerophagia, chronic constipation, or
medications affecting the gastrointestinal tract. These factors
contribute to the difficulties and delays in diagnosing the
condition. For early diagnosis and treatment, caregivers should
be trained to recognize signs of distress in their charges, seek
immediate medical care, and not hesitate to consult a physician
when in doubt. It is also important that medical staff watch
for symptoms and signs by performing a careful physical
examination especially because these signs and symptoms
may be more subtle or less recognizable in patients with MID
than in other patients [5]. In our study, the postoperative
complication rate was 28.6%, and the in-hospital mortality
rate was 5.7%. Khalid and Al-Salamah [1] reported a morbidity

rate of 33% and a mortality rate of 23% in surgical patients
with acute abdomen with intellectual disabilities. Lin et al. [6]
reported that surgical patients with intellectual disabilities had
a higher risk of postoperative acute renal failure, pneumonia,
bleeding, sepsis, and overall complications. The most common
complication in our patients was pneumonia (40%), in line with
the findings of a previous report [1]. The risk of pneumonia is
substantially higher in patients with MID owing to multiple
factors, including poor oral hygiene, gastroesophageal
reflex, a dysfunctional pharyngoesophageal sphincter, and
anticonvulsants and/or tranquilizers causing hypersalivation
[6]. To prevent pneumonia, close attention should be paid
to the possibility of its postoperative occurrence, along with
perioperative antibiotic coverage, postoperative respiratory
rehabilitation, and oral and pulmonary hygiene. Acute renal
failure is an important complication although it occurred in
only 1 patient in the present study [6]. Patients with intellectual
disability often have renal dysfunction accompanying polycystic
kidney, and some intellectual disabilities related to syndromes,
such as Bardet-Biedl syndrome and Williams-Beuren syndrome,
are associated with renal dysfunction. Patients with these
conditions show progression to renal failure early in life [7-
9] and therefore should be observed carefully for indications
of progression of acute renal failure caused by the stress or
invasiveness of surgery. In-hospital mortality was significantly
higher in the patients who underwent surgery more than 72
hours after onset than in those who underwent surgery within
71 hours of onset although the rate of other adverse events did
not differ in terms of the duration from onset to surgery. This
result might be explained by delays in diagnosis and treatment,
underscoring the importance of early diagnosis and treatment
for improved, postoperative outcomes.

In the present study, in patients with severe MID with acute
abdomen, bowel obstruction was the most common cause of
acute abdomen (25 of 35 patients, 71.4%). In previous reports,
bowel obstruction was the main cause of acute abdomen with
MID as well as our study [1,2]. Jancar and Speller [10] reported
a higher incidence and lower mean age at death in patients
with an intellectual disability with a fatal bowel obstruction
than in the total national population, and chronic constipation,
megacolon, and lower intellectual functioning were identified
as risk factors of fatal bowel obstruction. In the present study,
almost all the patients without severe MID had abdominal pain,
distension, and vomiting, which are typical symptoms of bowel
obstruction. On the other hand, of the patients with severe
MID only 16.0% and 4.0% had abdominal pain and vomiting,
respectively, and the median duration from onset to surgery
was significantly longer than in the patients without severe
MID. Because abdominal pain and vomiting do not commonly
occur in severe MID with bowel obstruction, it is important
for the caregiver to be vigilant for any signs of abdominal
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distension to enable early diagnosis of the condition. Previous
reports described the predictive factors of bowel obstruction
requiring surgery in patients with severe MID which might be
useful for diagnosing bowel obstruction at an early stage and
determining if surgery is indicated [11]. In general, the causes
of bowel obstruction in descending order of frequency are
adhesion (60% to 75%), neoplasms (13% to 20%), herniation (2%
to 15%), and volvulus (<5%) [12]. In the patients with severe MID
in the present study, the major causes of bowel obstruction
were volvulus of the small bowel and cecum and ileus caused
by fecal impaction. On the other hand, the most common
cause of bowel obstruction in patients without severe MID was
adhesive ileus. It is notable that volvulus of the cecum, which
accounted for 20% of bowel obstruction cases in patients with
severe MID, is extremely rare in healthy individuals, accounting
for fewer than 1% of all bowel obstruction cases. It is caused by
abnormal mobility of the cecum stemming from anomalous
developmental fusion of the cecum and ascending colon
mesentery with the retroperitoneum and occurs commonly
in association with MID, Cornelia de Lange syndrome, or
lissencephaly [13-15]. In patients with severe MID, ileus due to
fecal impaction accounted for 16% of the cases and was rare
in patients without severe MID (2.9%). Chronic constipation
in patients with severe MID is a risk factor for ileus due to
fecal impaction. In our study, the rate of bowel resection,
postoperative complications, and in-hospital mortality
associated with bowel obstruction did not differ significantly
between the groups, possibly owing to the small sample pool.
Our study found no case of intestinal obstruction caused by
pica, which is a craving for, or ingestion of, non-food items
often observed in people with developmental disabilities [16,17].
Pica should therefore be suspected if a patient presents with a
bowel obstruction of unknown etiology.

Our study had several limitations. It was monocentric,
retrospective, and lacked postdischarge follow-up data. Data
on the patients’ caregivers and living environment were
unavailable although they may be important factors in the
duration from onset to surgery. The cases of acute abdomen
with severe MID for which surgery was not performed (including
cases in which family or caregiver declined treatment) or which
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