ORIGINAL ARTICLE

Etiology, management, and survival of acute mechanical
bowel obstruction: Five-year results of a training
and research hospital in Turkey

Dursun Ozgiir Karakas, M.D., Metin Yesiltas, M.D.,
Seracettin Egin, M.D., Semih Hot, M.D.

Berk Gokgek, M.D.,

Department of General Surgery, Okmeydani Training and Research Hospital, istanbul-Turkey

ABSTRACT

BACKGROUND: Acute mechanical bowel obstruction (AMBO) is still a major surgical problem for emergency departments. The
aim of this study was to evaluate AMBO in terms of etiology, management, and survival.

METHODS: Data of the age, sex, etiology, management, and survival of patients who were hospitalized for bowel obstruction be-
tween January 2014 and December 2018 were evaluated retrospectively. Adhesions, tumors, hernias and peritoneal carcinomatosis
were evaluated in detail.

RESULTS: A total of 735 patients were included in the study. The obstruction was located in the small bowel (AMSBO) in 60% and in
the large bowel (AMLBO) in 40%. The mean patient age was 59.9+16.02 years and 52.9% of the patients were male. Adhesion, tumor,
and hernia were the most common etiologies of the overall AMBO group (43.3%, 26.2%, and 6%, respectively). The most common
etiology for AMSBO was an adhesion (69.3%), while it was a tumor for AMLBO cases (61.6%). The most common management of
AMBO patients was a conservative approach (53.2%; adhesions: 76.7%). Surgical palliation was performed in 24.9% (peritoneal car-
cinomatosis: 65.7%), and resection was performed in 21.9% (volvulus: 61.9%). The mortality rate in the group was 8.6%. The most
common etiology was colorectal surgery (51.4%) for adhesions, colorectal cancer (93.8%) for tumors, and incisional hernia (47.7%) in
cases of hernia-related AMBO.

CONCLUSION: Adhesions, tumors, and hernias are the most common etiologies of AMBO. The incidence of femoral/inguinal her-
nia have decreased while that of incisional hernia has increased, and it was further observed that peritoneal carcinomatosis has now
become as common as hernia as a cause.

Keywords: Adhesion; acute colonic pseudo-obstruction; bowel obstruction; hernia; paralytic ileus; tumor.

INTRODUCTION

Acute mechanical bowel obstruction (AMBO) is still one of
the major surgical problems encountered in emergency de-
partments. AMBO constitutes 3% of all emergency admissions
and 15% of acute abdominal pain cases. AMBO is an impor-
tant cause of mortality as well as costs, as it may involve a
long hospital stay, readmissions, and reoperations.l'! AMBO
is described as local blockage of intestinal content transit for
reasons that may be intramural (e.g, invagination, bezoar,

gallstone, etc.), mural (e.g., cancer, inflammation, congenital
cause, etc.), or extramural (e.g., hernia, adhesion, etc.). AMBO
is described as small (AMSBO) or large (AMLBO) according
to the level of the bowel obstruction, and complete or incom-
plete obstruction according to the discharge of gas.

AMBO is observed in the small bowel in 75% to 80% of cases
and in the large bowel in 20% to 25%.5! The etiology of AMBO
varies according to considerations such as age, development
of the country of occurrence, and the level of the obstruc-
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tion in the bowel. A hernia is still a common cause of AMBO
in developing countries, while postoperative adhesions are
the most common cause in developed countries as a result
of the increase in surgical procedures. Postoperative adhe-
sions have been reported to be the most common cause of
small bowel obstruction and colorectal cancers have similarly
been described as the most common cause of large bowel
obstruction.'! Peritoneal adhesions occurred in 93% of pa-
tients after abdominopelvic surgery; however, only 5% were
symptomatic. Colorectal operations, gynecological surgery,
and appendectomy are the most common primary surgery
sources of peritoneal adhesions. The frequency of obstruc-
tion due to hernia has decreased with increased application of
elective surgery. Tumors located distal to the splenic flexure
are the most frequent cause of tumoral obstruction. Volvulus
is another common reason for large bowel obstruction en-
countered in developing or eastern countries.P!

Conservative management is commonly used for an adhesive
obstruction; however, resection is typically used for tumoral
obstructions. Sometimes surgical palliation can be performed
for passage continuity. Enteroclysis or endoscopic stent im-
plementation is an alternative nonsurgical treatment for un-
complicated obstructions.??

The AMBO mortality rate has been reported to be between
1.5% and 11.5% in the literature. Age, etiology, bowel necro-
sis, and comorbidities are risk factors for mortality and mor-
bidity and considerations in management.[*”] The aim of this
study was to evaluate the etiology, management, and survival
of AMBO patients based on the records of 5 years at a train-
ing and research hospital in Turkey.

MATERIALS AND METHODS

After receiving institutional approval from the ethics com-
mittee of Okmeydani Training and Research Hospital
(08.01.2019/ 1088), the records of patients who hospitalized
due to ileus and/or acute bowel obstruction between January
2014 and December 2018 were evaluated retrospectively. Pa-
tients diagnosed with mechanical bowel obstruction, Ogilvie
syndrome (acute colonic pseudo-obstruction [ACPQOY]), par-
alytic ileus (Pl), or suspicion of a primary tumor ileus (SPTI),
which may be clinically and/or radiologically compatible but
excluded by colonoscopy, were included in the study.

Age, sex, etiology, management, and survival were evaluated
for all-type AMBO, AMSBO, and AMLBO. The approach to
management of AMBO may be conservative, or surgical pal-
liation or resection, with herniorrhaphy + mesh for hernia
cases. Records of death during hospitalization were used to
determine survival data.

Adhesions were categorized as primary benign or malignant,

and details of primary surgery, management, and survival
were analyzed. Primary adhesion surgery included upper gas-
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trointestinal system (GIS) surgery, colorectal surgery, hep-
aticopancreaticobiliary surgery, appendectomy, gynecological
surgery, urological surgery, laparotomy, and hernia surgery.

Tumors were evaluated according to the location, patient
sex, pathology, management, and survival. The location and
characterization of the tumor was classified as small bowel,
cecum, right colon, hepatic flexure, transverse colon, splenic
flexure, left colon, sigmoid colon, rectosigmoid, rectum, re-
currence, or non-gastrointestinal tumor. The pathology of tu-
mors was assessed as none (no surgical pathology because of
non-resection management), adenocarcinoma, mucinous car-
cinoma, invasion of other cancer, lymphoma/neuroendocrine
tumor (NET), or benign.

Hernias were evaluated by type, primary surgery, manage-
ment, and survival. Hernias were divided according to type
and side. Primary surgery for incisional hernia consisted of
GIS, gynecological, or hernia surgery.

Peritoneal carcinomatosis (PC) as a primary malignancy was
categorized as upper GIS, colorectal, hepaticopancreaticobil-
iary, gynecological, urological, breast, or of unknown origin.

The statistical analysis was performed with SPSS for Win-
dows, Version 16.0 (SPSS Inc., Chicago, IL, USA). A one-
sample T-test was used for age (meanxSD). The variables of
males, females, etiology, management, and survival were eval-
uated as a percentage.

RESULTS

A total of 735 (9.2% of all hospitalizations) patients were in-
cluded in the study. In all, 443 (60%) patients had AMSBO, 292
(40%) patients had AMLBO. The mean age was 59.9+16.02
years for the overall AMBO group, 56.77+16.37 years for
AMSBO, and 64.36+14.48 years for AMLBO. Total AMBO
statistics revealed that ACPO patients were the oldest group,
with a mean age of 74.92+12.17 years, and diverticulitis was the
most common etiology in the youngest group at 34.20+£23.43
years. In this study group, 52.9% of the patients were male,
47.1% were female. The percentage of female patients was
greater in the hernia group (75%), while male patients were
the majority in the SPTI group (78.8%). The overall mortality
rate was 8.6%. Tumor (39.7%) was the most common reason
for mortality, and adhesions and PC were the next most com-
mon reason for mortality (22.2% and 12.7%, respectively).

AMBO analysis indicated that adhesion was the most com-
mon etiological factor (43.3%). Tumors and hernias were the
other etiological factors seen most frequently (26.2% and 6%,
respectively). The most common management approach for
AMBO was conservative management (53.2%). Surgical pal-
liation was performed in 24.9% and surgical resection was
performed in 21.9% of patients. Conservative management
was pursued for most cases of adhesion (76.7%), while sur-
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gical palliation was performed for PC (65.7%), and surgical
resection was performed for volvulus (61.9%) (Table I).

In AMSBO patients, adhesion was the most common etiolog-
ical factor (69.3%). Hernia and PC were the other etiological
factors most often observed (9.5% and 4.7%, respectively).

Karakas et al. Etiology, management, and survival of AMBO

The most common approach for AMSBO was conservative
management (69%). Surgical palliation was performed in 23%
and surgical resection was performed in 8%. Conservative
management was most often used for adhesions (79.4%), sur-
gical palliation for bezoar (81.8%), and surgical resection for
diverticulitis (Meckel’s) (100%) (Table 2).

Table |I. Distribution of etiology for AMBO
Etiology Age, years Sex Treatment Survival Total %

(Mean*SD)

M F Conservative Palliation Resection  Yes No

Adhesion 56.30+16.33 154 164 244 54 20 304 14 318 433
Tumor 62.94+13.61 15 77 23 64 105 167 25 192 262
Hernia 62.14+15.31 I 33 I 21 12 41 3 44 6
Peritoneal carcinomatosis 58.34+12.11 15 23 Il 25 2 30 8 38 52
Suspicion of primary
tumor ileus 66.48+13.83 26 33 0 32 | 33 4.5
Inflammatory bowel disease 54.67+18.95 14 10 19 3 23 | 24 32
Volvulus 70.81+17.25 I5 6 2 13 17 4 21 2.9
Paralytic ileus 62.86+15.37 8 6 14 0 0 13 | 14 1.9
Acute colonic
pseudo-obstruction 74.92%12.17 6 6 7 3 8 12 1.6
Bezoar 57.91+16.80 6 5 2 9 I 0 I 1.5
Gastric outlet obstruction 55.25+21.37 5 3 0 7 | 7 I 8 1.1
Diverticulitis 34.20+23.43 4 I 2 0 5 0 5 0.7
Other 66.14+15.31 10 5 12 | 14 I I5 1.9
Total 59.9+16.02 389 346 384 189 162 672 63 735 100
AMBO: Acute mechanical bowel obstruction; M: Male; F: Female; SD: Standard deviation.
Table 2. Distribution of etiology for AMSBO
Etiology Age, years Sex Treatment Survival Total %

(Mean*SD)

M F Conservative Palliation Resection  Yes No

Adhesion 56.18+16.54 157 150 244 48 15 296 I 307 693
Hernia 62.19+15.41 10 32 I 21 10 39 3 42 9.5
Peritoneal carcinomatosis 56.48+11.60 4 17 9 12 0 17 4 21 4.7
Inflammatory bowel disease 52.00+15.17 8 7 12 2 | 14 | 15 3.4
Paralytic ileus 62.86x15.37 8 6 14 0 0 13 | 14 32
Tumor 58.00+12.30 7 5 | 7 4 8 4 12 2.7
Bezoar 57.91+16.80 6 5 2 9 0 I 0 I 25
Gastric outlet obstruction 55.25+21.38 5 3 0 7 | 7 | 8 1.8
Diverticulitis 19.00£2.65 3 0 0 0 3 3 0 3 0.7
Other 61.50+16.24 6 4 6 2 2 9 | 10 22
Total 56.77+16.37 214 229 299 108 36 417 26 443 100

AMSBO: Acute mechanical bowel obstruction; M: Male; F: Female; SD: Standard deviation.
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For AMLBO patients, a tumor was the most common eti-
ological factor (61.6%). SPTI and volvulus were the other
etiological factors most often seen (11.3% and 7.2%, respec-
tively). The management approach for AMLBO most often
applied was surgical resection (43.5%). Surgical palliation was
performed in 28.8% and conservative management in 27.8%.
Surgical resection was performed most for tumors (56.1%),
surgical palliation was performed for PC (76.5%), and con-
servative management was applied for SPTI (100%) (Table 3).
The distribution of adhesion data is shown in Table 4. The

mean age was 56.30£16.33 years. In all, 154 (48.4%) patients
were male and 164 (51.6%) patients were female. Among this
group, 54.4% underwent surgery for malignant disease. The
most common primary malignancy was colorectal cancer
(51.4%). Conservative management was pursued for 76.7%,
surgical palliation was performed for 17%, and surgical re-
section was performed for 6.3%. Magnetic resonance ente-
roclysis was performed in 6.3% and surgical adhesiolysis in
10.4%. The most common primary operation was colorectal
surgery (29.5%), followed by gynecological (23.2%) and upper

Table 3. Distribution of etiology for AMLBO
Etiology Age, years Sex Treatment Survival Total %
(MeanxSD)
M F Conservative Palliation Resection Yes No
Tumor 63.27£13.67 108 72 22 57 101 159 21 180 61.6
Suspicion of primary
tumor ileus 66.48+13.83 26 33 0 0 32 | 33 1.3
Volvulus 70.81x17.26 I5 13 17 4 21 72
Peritoneal carsinomatosis 60.65+12.70 I 6 2 13 2 13 4 17 5.8
Acute colonic
pseudo-obstruction 7492+12.18 6 6 7 3 2 8 4 12 4.1
Adhesion 59.64+12.82 4 7 0 5 6 8 3 I 38
Inflammatory bowel disease 59.11+24.38 6 3 7 | | 9 0 9 3.1
Diverticulitis 57.00+21.21 | | 2 0 (0] 2 0 2 0.7
Ischemic colitis 74.00£2.83 | | 2 0 0 2 0 2 0.7
Hernia 61.00+18.38 | | 0 0 2 2 0 2 0.7
Other 74.00+9.85 3 0 3 0 0 3 0 3 I
Total 64.36+14.48 182 110 84 8l 127 255 37 292 100
AMLBO: Acute mechanical bowel obstruction; M: Male; F: Female; SD: Standard deviation.
Table 4.  Evaluation of AMBO due to adhesions
Primary surgery Sex Malignant/Benign Treatment Survival Total (%)
M F Malignant Benign Conservative Adhesiolysis Palliation Resection Yes No

Colorectal surgery 48 46 89 5 8l 0 I 2 70 7 94 (29.5)
Gynecological surgery 0 74 46 28 51 9 6 8 73 | 74 (23.2)
Upper GIS surgery 50 10 26 34 50 3 2 5 57 3 60 (18.9)
Appendectomy 17 8 25 16 7 0 2 25 0 25 (7.9)
Laparotomy 15 9 24 13 9 | | 24 0 24 (7.5)
Urological surgery 10 5 10 5 I 2 | | 13 2 15 (4.7)
Hernia surgery 7 7 14 10 3 0 | 13 | 14 (4.4)
Hepatopancreato
biliary surgery 7 5 2 10 12 0 0 0 12 12 (3.9)
Total 155 163 173 145 244 33 21 20 304 14 318
AMBO: Acute mechanical bowel obstruction; GIS: Gastrointestinal system; M: Male; F: Female.
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Evaluation of AMBO due to tumor and tumor locations

Table 5.
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Total

Sigmoid Rectosigmoid Rectum Total Recurrence Non GIS
colorectal

colon

Left
colon

Hepatic Transverse Splenic

Cecum Right

Small

Location of
tumor

tumors

flexure

colon

flexure

colon

bowel

115
77

21

23

12

Male

Sex

12 15

19

Female

23

Conservative

Treatment

64
105
82

28

Palliation

13

13 33

13

Resection

31

10
32

None

Pathology

9l

12 10

Adeno carcinoma

Mucinous

Invasion

2

Lymphoma/NET

Benign

167
25

20 31

17 38

15

14

Yes

No

Survival

192

36

23

18 42

18

12

16

Total

AMBO: Acute mechanical bowel obstruction; NET: Neuroendocrine tumor; GIS: Gastrointestinal system.
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GIS (18.9%) surgery. The mortality rate was 4.4%
(n=14); 50% of these occurred following colorectal
surgery.

The distribution of tumor locations is illustrated
in Table 5. The mean age of those with a tumor
was 62.94£13.61 years. In this group, 115 (59.9%)
patients were male and 77 (40.1%) patients were
female. Surgical resection was performed in 54.7%,
surgical palliation in 33.3%, and 12% were man-
aged conservatively. The pathology was reported
as 42.7% none, 47.4% adenocarcinoma, 2.6% mu-
cinous carcinoma, 3.1% invasion, 2.6% lymphoma/
NET, and 1/6% benign pathology. The mortality
rate was 3% (n=25). The most common location
of the tumor was the sigmoid colon (n=42, 21.9%),
followed by the rectum (n=36, 18.7%) and the rec-
tosigmoid (n=23, 12%). Tumors located distal to
the sigmoid colon comprised 52.6% and tumors
distal to the splenic flexure represented 71.3%.
One patient underwent a total proctocolectomy
with ileoanal anastomosis due to attenuated famil-
ial adenomatous polyposis.

The hernia distribution is shown in Table 6. The
mean patient age was 62.14£15.31 years. There
were | | (25%) male patients and 33 (75%) were fe-
male. In all, 25% of the patients were managed con-
servatively; herniorrhaphytmesh was performed
in 47.7% and surgical resection was performed in
27.3%. The most common type of hernia observed
in the group was an incisional hernia (47.7%), fol-
lowed by an inguinal hernia (18.2%), and an umbil-
ical hernia (11.4%). In 75% (n=6) of those with an
inguinal hernia and in 66% (n=2) of those with a
femoral hernia, the hernia was located on the right
side. The most common reason for an incisional
hernia was GIS surgery (57.1%), followed by hernia
surgery (23.8%) and gynecological surgery (19.1%).
The mortality rate in this group was 6.8% (n=3)
and all were patients with an incisional hernia.

PC was the fourth most common cause of AMBO:
43.6% (n=17) occurred as a result of colorectal
cancers, 30.8% (n=12) from gynecological cancers,
and the remainder were of upper GIS, hepatico-
pancreaticobiliary, breast, urological, or unknown
cancer origin. In all, 26.3% of the patients were
managed conservatively, surgical palliation was per-
formed in 65.8%, and surgical resection in 7.9%.
The mortality rate was 21% (n=8) (Table 7).

The incidence of inflammatory bowel disease
was determined to be 3.2% in the total AMBO
group: 3.4% in those with AMSBO and 3.1% in the
AMLBO patients. Conservative management was
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Table 6. Evaluation of AMBO due to hernia
Type Sex Treatment Primary surgery Survival Total
M F Conservative Herniorrhaphyt Resection None GIS Gynecological Hernia Yes No
Mesh
Incisional 3 18 5 8 8 12 18 3 21
Inguinal R6 6 2 2 | 0 0
L:2
Umbilical 0 5 2 3 0 5 0 0 5 5
Diaphragmatic I 4 2 2 | 3 | | 5 5
Femoral R2 0 3 0 3 0 3 0 0 3 3
L:1
Internal [ 0 2 | | 2 0 2
Total I 33 I 21 12 19 14 5 41 3 44
AMBO: Acute mechanical bowel obstruction; GIS: Gastrointestinal system; M: Male; F: Female.
Table 7.  Evaluation of AMBO due to peritoneal carcinomatosis
Primary malignancy Sex Treatment Survival Total
Male Female Conservative Palliation Resection Alive Exitus
Upper GIS | 2 3 0 0 3 0 3
Colorectal I 6 | 13 3 13 4 17
Hepatopancreato biliary | | 0 0 2 0 2
Gynecological 0 12 4 0 10 2 12
Urological | 0 | 0 0 | |
Breast 0 2 I I 0 I I 2
Unknown origin | 0 | 0 0 | |
Total 15 23 10 25 3 30 8 38

AMBO: Acute mechanical bowel obstruction; GIS: Gastrointestinal system.

applied in 79.2% of patients and surgery was performed in
20.8% (12.5% palliation, 8.3% resection). Mortality was 4.2%
(n=1; small bowel obstruction) in this group.

The AMBO incidence of colonic volvulus was 2.9% and 7.2%
were AMLBO cases. The mean patient age was 70.81£17.25
years and the male/female proportion was 2.5:1 (15/6). In this
group, 61.9% (n=13) underwent a Hartmann procedure or
resection and anastomosis, 9.5% (n=2) a surgical detorsion

and 28.6% a colonoscopic decompression. The mortality rate
was 19% (n=4).

The total incidence of bezoars was [.5%. Of those, 18.2%
were managed conservatively and 81.8% were treated sur-
gically (27.2% milking, 54.6% enterotomy). No mortality oc-
curred among the bezoar patients in the study.

The incidence of gastric outlet obstruction (GOO) was |.1%.
Palliation was the most common management approach, ap-
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plied to 87.5%, while gastrojejunostomy was performed for
12.5% (n=1). The mortality rate was 12.5% (n=1).

Diverticulitis was determined in the AMBO group in 0.7%
(n=5): 40% were AMLBO patients and 60% were AMSBO
(Meckel’s diverticulitis). All of the large bowel diverticulitis
cases were managed conservatively; however, a diverticulec-
tomy was performed for those with small bowel diverticulitis
(Meckel’s). No mortality was seen in the diverticulitis patients.

In this study group, 33 (4.5%) patients were hospitalized for
SPTI evaluation. The mean age was 66.48+13.83 years. All of
the patients were managed conservatively and underwent a
colonoscopy for further evaluation. A total of 3% (n=1) died
due to comorbidities.

The incidence of Pl was 1.9% in the AMBO group. Concomi-

tant malignancy was found in | patient, neurological disorders
in 2 patients, and chronic renal failure in 6 patients. All of
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the patients were managed conservatively. The mortality rate
was 7.1% (n=1).

The ACPO incidence was found to be 1.6% overall. Con-
comitant neurological disorders were found in 6 patients,
cardiac disorders in 9 patients, and a psychiatric disorder in |
patient. In this group, 58.3% were treated conservatively with
neostigmine and an enema. An ostomy was performed in 25%
(n=3) and resection in 16.7% (n=2). The rate of mortality was
25% (n=3); | patient died due to aspiration and 2 patients
died after surgery.

The incidence of rare etiological factors was 1.9%. These
were development post endoscopic retrograde cholan-
giopancreatography, globe vesicale, ischemic colitis, cecal
intramural hematoma, splenic infarct, ileocolic fistula, rectal
ulcer, mesenteric ischemia, gallstone ileus, cocoon, and tu-
berculosis peritonitis. A total of 80% of the patients were
managed conservatively, surgical palliation was performed for
6.7%, and surgical resection was performed for 13.3%. The
mortality rate was 6.7% (n=1) (gallstone ileus).

DISCUSSION

AMBO was an important surgical problem in the past, is still
a problem today, and will continue to be one in the future.
Hernia and volvulus remain important causes of obstruction;
however, adhesions are the most common reason for AMBO.
The incidence of AMBO as a result of a tumor or PC has
also increased with the prolongation of human life and the
advances of development.

Pedziwiatr et al.®! reported a mean age of 38.5 years in AMBO
patients before the 20* century, while more recently, it has
increased to 63.9 years. Markogiannakis et al.’] found a mean
age of 63.8+1.3 years. Akcakaya et al.’! reported a mean age
of tumoral patients of 5813 years and 49+20 years among
non-tumoral patients. In the present study, the mean of age
was 59.9£16.02 years in the total AMBO group, while it was
56.77+16.37 years in patients with AMSBO and 64.36+14.48
years in those with AMLBO. The most common cause of
AMLBO was a tumor (61.6%). Consistent with the litera-
ture, the mean age of those with large bowel obstruction was
greater than those with small bowel obstruction.

The proportion of males has been greater than that of females
in some studies (51.8% to 74%),*'% but in other research
the female proportion was greater (60%).2% Pedziwiatr et
al.®! noted that the female proportion increased from 47.8%
to 60.2% over time. Akcakaya et al. reported that the male
proportion was greater in both the tumoral and non-tumoral
groups.’! We determined a male/female ratio of 389/346
(52.9%/47.1%) in AMBO cases: 214/229 (48.3%/51.7%) in the
AMSBO group and 182/110 (62.3%/37.7%) in the AMLBO
group. There was a larger proportion of female patients in
the AMSBO (non-tumoral) group.
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AMBO has been observed in the small bowel in approximately
75% to 80% of cases in the literature, and 20% to 25% in the
large bowel.”! In our study, the incidence of AMBO was 60%
in the small bowel and 40% in the large bowel. The difference
in this ratio may be due to the fact that those patients with
acute small bowel obstruction, especially due to adhesions,
for whom intestinal passage could be provided without re-
quiring hospitalization, were not included in the study.

The most common causes of AMBO are adhesions, tumors,
and hernias in Europe and the USA (60-68.4%, 15.4-20%,
10—14.8%, respectively).®'"l In the last 50 years, the incidence
of strangulated hernia has decreased from 55.8% to 26.5%,
while tumors increased from 6.3% to 22.2% and adhesions
remained statistically unchanged.®! Volvulus and intussuscep-
tion were reported to be the most common causes of AMBO
in Ethiopia,l'? and hernia remained the most common cause
of intestinal obstruction in Sudan in some research.'] The
etiology of AMBO has varied over time and according to ge-
ographic region in Turkey. External hernias have been cited as
the most common cause of AMBO (37.9—45%), followed by
volvulus, tumors, and adhesions (28.6%, 27%, 35.1%, respec-
tively).['+-'8

The most common etiology of AMBO as well as AMSBO in
the literature is peritoneal adhesions. Adhesions reportedly
occurred in 63% to 97% of all abdominopelvic surgery pa-
tients, but only 5% were symptomatic. Pelvic pain, infertility,
and mechanical bowel obstruction are frequent complications
of adhesions.['?! Parker et al.?l described a risk of read-
mission after duodenum and jejunum surgery of 1.8%, ileum
surgery 7.7% (10.6% ileostomy, 7% ileal resection), colon
surgery 5%, rectal surgery 5.2% (15.4% total proctocolec-
tomy, 8.8% total colectomy), and appendectomy 0.9% (The
Surgical and Clinical Adhesions Research [SCAR-3] study).
The rate of abdominal reoperation required due to adhesion
was 30% to 41%, and increased to 65% to 75% in the small
bowel. Surgery in the transverse mesocolon has also caused
obstructive adhesions.?? Ten Broek et al.”! reviewed the in-
cidence of adhesive small bowel obstruction according to the
type of operation. They found that pediatric surgery had the
highest incidence rate at 4.2%, followed by gastrointestinal
surgery at 3.2%, hepatopancreaticobiliary surgery at 2.2%, gy-
necological surgery at 2.1%, urological surgery at 1.5%, upper
gastrointestinal surgery at 1.2%, and abdominal wall surgery
at 0.5%. The incidence after laparotomy was reported as
3.8% and 2.7% after laparoscopy. Barmparas et al.*] reviewed
post-laparotomy adhesive small bowel obstruction. They re-
ported that the most common cause of AMSBO was open
adnexal surgery at 23.9%, ileal pouch anastomosis at 19.3%,
followed by open total abdominal hysterectomy at 15.6%, and
open colectomy at 9.5%. The incidence rate for an open ap-
pendectomy was |.4% vs 1.3% for a laparoscopic appendec-
tomy, but the rate for a laparoscopic cholecystectomy vs. an
open cholecystectomy decreased from 0.2% to 7.1%. In our
study, the incidence of adhesions was 69.3% for AMSBO and

Ulus Travma Acil Cerrahi Derg, May 2019, Vol. 25, No. 3



Karakas et al. Etiology, management, and survival of AMBO

43.3% for AMBO. The most common cause of adhesions was
colorectal surgery (29.5%), followed by gynecological surgery
(23.2%) and upper GIS surgery (18.9%).

Adhesive AMBO can be managed conservatively or surgically.
The literature records conservative treatment of adhesive
AMBO in 20% to 73% of cases.”™ Fluid resuscitation, elec-
trolyte balancing, and nasogastric decompression are the
initial treatments recommended for adhesive AMBO; how-
ever, while this initial treatment succeeds in some 80% of
cases of partial obstruction, the rate is 40% for complete
obstruction.l?! Water-soluble oral contrast agents have been
used for conservative management of adhesive AMBO. Oral
contrast agents reduced the need for surgery (20% vs 29% in
controls) and the therapeutic effects were evident after 24
hours.?] Operative management of adhesive AMBO initially
requires exploration with either an open or laparoscopic
approach. According to the etiology and/or patient comor-
bidities, adhesiolysis, or resection with or without anasto-
mosis and palliation (bypass or ostomy) can be performed.
A laparoscopic operation has some advantages, such as less
pain, less bleeding, fewer surgical site infections, fewer ad-
hesions, and a shorter hospital stay. However laparoscopic
adhesiolysis requires experience, and has an increased bowel
injury risk of 6.3% to 26.9% and may delay a diagnosis of
perforation.”®] The mortality rate of adhesive AMBO has
decreased from 5.29% to 3.77% with timely operative man-
agement, but there is still a higher mortality risk than with
conservative management.?>3% |n the present study, 76.7%
of adhesive AMBO cases were managed conservatively and
only 23.3% underwent surgery. In all, 44.6% (n=33) of the
surgical group had adhesiolysis and 15% (n=5) of the adhesi-
olysis procedures were performed laparoscopically. Surgical
palliation (ileostomy, colostomy, or bypass) was performed
(28.4%) somewhat more than resection (27%). The mortality
rate of all adhesive AMBO patients in this study was 4.4%
(n=14/318), while it was 71.4% (n=10) among those who un-
derwent surgical resection or palliation.

Tumors are the second most common cause of AMBO. Pri-
mary or metastatic tumors may obstruct the gastrointestinal
passage. Colorectal and ovarian cancers are the most frequent
types of tumoral AMBO. The incidence of tumoral AMBO
overall is 3%. The reported incidence of colorectal cancer
varies from 10% to 28% and ovarian cancer varies from 5.5%
to 51%. The most frequently seen extra-peritoneal malignan-
cies are breast cancer, lung cancer, and melanoma.?'¥3 Small
bowel tumors are a very rare condition (1-1.6% of gastroin-
testinal tract tumors) and 53% of these tumors present with
AMSBO.3 The sigmoid colon is the most common site of
AMLBO. Research has indicated that 59.4% of tumors are
seen distal to the splenic flexure and 34.6% of tumors are ob-
served in the left colon and the sigmoid.?**! The main treat-
ment of tumoral AMBO is surgery for palliation or resection.
Conservative management can be performed for patients with
a partial obstruction in preparation for surgery or with neoad-
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juvant oncological treatment. Stents can be used for palliation
or in preparation for surgery, but some complications have
been recorded, such as stent migration (I1%), perforation
(4.5%), and re-obstruction (12%).¢! The pathology of tumors
has been reported in the literature as 81.9% non-mucinous
and 18.1% mucinous in cases of advanced-stage, obstructive,
colorectal tumors.’”] One study reported a mortality rate of
14% after surgery in tumoral AMBO.BY Our data revealed
that among all the AMBO cases, 26.2% were tumoral. In all,
94% of the tumors arose from the large bowel, 2% the small
bowel, 2% were recurrent, and 2% were non-gastrointestinal.
Of the tumors in this study, 62% were distal to the splenic
flexure and 31.2% were located in the left colon or the sig-
moid. The incidence of tumoral AMBO and colorectal tumor
in this study was greater than that seen in the literature, while
the incidence of ovarian tumor was less. Conservative man-
agement was applied for 12%, patients with a partial obstruc-
tion before elective surgery or prior to pathological diagnosis.
Another 54.7% underwent a resection procedure, such as an-
terior resection, left or right hemicolectomy, etc., and 33.3%
received palliative care, such as an ileostomy or colostomy, for
advanced tumors or frozen abdomen. Our experience with
colonic stent placement was limited and was applied in only a
few cases of tumoral AMBO. The pathology reports were 2%
mucinous and 47.4% adenocarcinoma; 47.2% had no pathol-
ogy due to palliation of tumoral obstructions. A smaller per-
centage of mucinous pathology than seen in the literature may
be related to patients without pathology. The mortality rate
was 3%, which is consistent with the literature.

Hernia is still an important cause of AMBO in developing
countries. The incidence has decreased from 30% to 15%
in developed nations, in part, as a result of elective hernia
surgery. Inguinal hernia is the most common type, with a pro-
portion of 75%, and there is a 29% incidence of strangulation.
The incidence of strangulation of umbilical hernia has been
reported at 60%, incisional hernia at 50%, and femoral hernia
at 46%. Internal, parastomal, and diaphragmatic hernias are
other types of hernias that can lead to AMBO. Incisional her-
nia can occur after abdominal surgery in 2% to 50% of cases.
Herniorrhaphy with or without mesh and bowel resection,
and with or without anastomosis is the first treatment choice
for hernia due to bowel strangulation, ischemia, or necrosis.
(138 In our study, the incidence of hernia leading to AMBO
was 6%, which is less than that seen in the literature. The
most common type of strangulated hernia was an incisional
hernia (47.7%), which is also contrary to literature reports.
Diaphragmatic hernia (11.4%) was an important cause of
AMBO in this study. Herniorrhaphy, with or without mesh,
was the most common treatment (47.7%) and bowel resec-
tion was performed in 66.6% of cases of incisional hernia.
The mortality rate was 6.8% and all of these were cases of
operated incisional hernia.

PC has been described as the peritoneal locoregional spread
of tumoral cells. Epithelial ovarian cancer, colorectal cancer,
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gastric cancer, and pancreatic cancer are the most common
causes of PC. The incidence of AMBO as a result of PC has
been reported as 8% to 14%. Some 75% of epithelial ovarian
cancer cases are diagnosed at an advanced stage (PC). The
reported PC incidence of colorectal cancer is 4% to 19%,
while for gastric cancer it is 53% to 60%, and for pancreatic
cancer it is 68.5%; however, obstruction occurred most often
in cases of colorectal cancer (19.7% vs 0.07%, 10.3% respec-
tively). AMBO due to PC may be treated with conservative
management or surgery. Resection or palliation (ostomy or
bypass) are the surgical choices. The overall mortality has
been reported as 21%.5°# In our study, the incidence of
AMBO due to PC was 5.2%, which is less than that reported
in the literature. Colorectal cancer was the most common
etiology of AMBO due to PC with 44.7%, followed by gyne-
cological (ovarian) cancer with 31.6%, and gastric cancer with
2.5%. Palliation surgery was the most common treatment at
65.8% and resection was performed in only 7.9%. The overall
mortality rate was 26.%, which is greater than that reported
in the literature. A total of 62.5% of mortality was seen after
palliation surgery.

Inflammatory bowel disease (IBD) is another etiological factor
of AMBO, and particularly Crohn’s disease. The occurrence
of obstruction and the need for surgery is greater in the small
bowel (35-54%) than the large bowel (5—17%). The inflam-
matory process, abscess, stricture, and the development of
cancer are potential causes of obstruction of the bowel. The
incidence of IBD has been reported as 0.7% for AMBO and
7% for AMSBO. The inflammatory process or an abscess
are initially treated conservatively (medical or percutaneous
drainage). Stricture or tumors are managed surgically. A sur-
gical intervention is performed to achieve palliation or resec-
tion of a strictured bowel. The standardized mortality rate
for Crohn’s disease has been reported as 1.2% and 0.8% for
ulcerative colitis. The mortality rate has been decreased by
performing surgery for severe complications or cancer devel-
opment.[>#] |n the present study, the incidence of IBD was
3.2% for the overall AMBO group, 3.4% for AMSBO, and 3.1%
for AMLBO. This is a greater rate for the AMBO group than
seen in the literature, while less for AMSBO. In all, 79.2% of
patients were managed conservatively and surgery was per-
formed only in cases of Crohn’s disease (20.8%) (12.5% palli-
ation, 8.3% resection). The mortality rate was as 4.2% (n=1;
small bowel obstruction).

Colonic volvulus (sigmoid colon) is another potential etiol-
ogy of AMLBO. Colonic volvulus is endemic in Africa, South
America, Russia, Eastern Europe, the Middle East, India, and
Brazil. The incidence has been reported as 13% to 42%.
North America, Western Europe, and Australia have a low in-
cidence rate (5%). The incidence has been reported as 80.2%
in the eastern region of Turkey and 38.8% in the western
portion of the country. The proportion of males was greater
than that of females (4:1). Endemic volvulus is seen in the
fourth decade of life, whereas it is more typically observed in
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the seventh decade in western countries. The management
of colonic volvulus varies according to status: uncomplicated
cases may be managed conservatively (colonoscopic decom-
pression), while complicated cases (perforation, necrosis)
generally require surgical intervention (Hartman procedure
or resection anastomosis). The mortality rate of colonic
volvulus has been reported as 9.44%.14*! The incidence of
colonic volvulus in our study was 2.9% for the AMBO group
and 7.2% among the AMLBO patients, which is less than
rates reported in the national and international literature.
The mean age was 70.81+17.25 years and the male/female
proportion was 2.5:1 (15/6), which is similar to that reported
in western countries. A Hartmann procedure or resection
and anastomosis was performed for 61.9% (n=13), surgical
detorsion was performed for 9.5% (n=2), and colonoscopic
decompression for 28.6%. The mortality rate was 19% (n=4),
which is greater than that cited in the literature.

The incidence of bezoar leading to AMBO has been reported
as 4%. Some 65% had an anamnesis of previous surgery, es-
pecially gastric surgery. Bezoars are initially managed conser-
vatively with bowel rest and hydration, including the intake
of acidic fluids such as pineapple juice. Surgical intervention
can include milking the colon, enterostomy, or bowel resec-
tion and anastomosis. The mortality rate has been reported
as 4%.1748 Our data revealed an AMBO incidence of bezoars
of 1.5%. In all, 18.2 of the patients had a history of gastric
surgery. Conservative management was applied for 18.2% of
the bezoar patients, and 81.8% underwent surgery (27.2%
milking, 54.6% enterotomy). A bezoar that was the result of an
impacted stool could be milked to the colon, but seed forma-
tions required an enterotomy. No mortality was seen in our
bezoar patients. The incidence, history of gastric surgery, and
mortality rate was less than that reported in the literature.

GOO is the consequence of a blockage preventing gastric
emptying, often due to gastric, duodenal, or pancreatic dis-
ease. Palliative management, such as endoscopic stent re-
placement, can be as effective as surgery (bypass). The mor-
tality rate of palliative management has been reported as
3.9%, while it is 2% to 36% in cases of surgical intervention.
I In a recent study, the incidence of GOO was determined
to be |.1%. Palliation was the most common management ap-
proach, applied to 87.5%, and a gastrojejunostomy (primary
breast cancer) was performed for 12.5%. The mortality rate
was 12.5% (n=1; inoperable pancreas cancer).

Diverticulitis has been reported to develop in 10% to 25% of
cases as a result of diverticular disease and 15% to 20% of di-
verticulitis cases may include the complication of obstruction.
Among patients with colonic diverticulitis, the incidence of
obstruction has been reported as 2.3%. Two-thirds of cases
of diverticulitis obstruction of the large bowel are managed
surgically and 50% are managed with resection, with or with-
out anastomosis. The mortality rate has been reported as
2.6%.5% Meckel’s diverticulum is the most frequently seen
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gastrointestinal tract congenital anomaly in these patients,
with a 2% incidence. Meckel’s diverticulum has 4% to 6% risk
of complication over a lifetime, and intestinal obstruction is
the most common in adults. The management of Meckel’s di-
verticulitis with complications is usually a diverticulectomy or
bowel resection.P' In our study, the incidence of diverticulitis
in the AMBO group was 0.7% (n=5). Of those, 40% occurred
in the large bowel, and 60% in the small bowel (Meckel’s di-
verticulitis). A diverticulectomy was performed for all of the
small bowel diverticulitis (Meckel’s) patients. No mortality
was seen in the diverticulitis patient group.

Colorectal cancer is the second most common cancer in the
world. Age >50 years, a family history of the disease, ane-
mia, and changes in defecation habits are some risk factors
associated with colorectal cancers. AMBO can be a reason
for hospital admission for patients with colorectal cancers.
Contrast-enhanced computed tomography (CT) results are
important in the differential diagnosis and making a final di-
agnosis. Increased colonic mucosal thickness observed on
CT can be a sign of colon pathologies. It has been reported
that the lesions revealed by a colonoscopy were 35.7% tu-
moral and 13.9% benign in these patients.’>*3 In our study,
33 (45%) patients were hospitalized for further evaluation of
SPTI. The mean age was 66.48+13.83 years, and they were
in the risk group. Symptoms and findings of AMBO, such as
non-discharge of gas or stool, vomiting, air-fluid levels ob-
served on plain radiography, and obstruction signs seen on
an oral-intravenous contrast abdominal CT were among the
reasons for suspicion of a tumoral ileus. Patients for whom a
tumoral ileus was excluded by colonoscopy were admitted to
a follow-up program and discharged.

Pl and ACPO were the non-mechanical types of bowel ob-
struction, and the differential diagnosis is important when
considering treatment.

Pl or adynamic ileus is defined as a non-mechanical reason for
a decrease in peristalsis that affects intestinal contents. The
most common type of Pl is postoperative ileus, which occurs
particularly after abdominal surgery. Prolonged surgery and
some mediators have been described as important causes
of postoperative ileus. Additionally, critical illness, metabolic
instability, neurological disorders, and more may be other
causes of Pl. Supportive treatment, such as cessation of oral
intake, fluid and electrolyte replacement, chewing gum, and
antibiotics are the basic elements of treatment for Pl. Cis-
apride, neostigmine, and peripheral opiate antagonists are
some of the drugs used to treat PLB In our study, Pl was
found in 1.9% of the AMBO group. The cause of Pl was meta-
bolic in all cases and the most common disorder was chronic
renal failure, seen in 6 patients, | of whom died (mortality
rate: 7.1%).

ACPO is described as non-mechanical or non-inflammatory
acute dilatation of a partial segment or the total colon and
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rectum. Pelvic surgery, trauma, orthopedic surgery, and acute
cardiac events are the most common reasons for ACPO.
Conservative treatment includes nasogastric, and/or rec-
tal decompression, and fluid and electrolyte replacement.
Neostigmine, cisapride, gastrografin, and polyethylene glycol
can be used as pharmacologic treatment. Colonoscopic de-
compression and surgery (resection or ostomy) can be per-
formed when conservative or pharmacological treatment is
ineffective or in complicated cases. The mortality rate has
been reported to be 14% to 30% in non-operated patients
and 30% to 50% in patients who undergo surgery.! Our
data indicated that the incidence of ACPO was 1.6% in the
overall AMBO group. Concomitant neurological disorders
were found in 6 patients, cardiac disorders in 9 patients, and
psychiatric disorders in | patient. In all, 58.3% were treated
conservatively with neostigmine and enema. An ostomy was
performed in 25% (n=w3) and resection was performed in
16.7% (n=2). The mortality rate was 25% (n=3): | patient
died due to aspiration, and 2 patients died after surgery.

Our algorithm for a diagnostic and therapeutic approach to
AMBO is provided in Fig I.

In conclusion, AMBO remains important as it is the reason
for 9.2% of all hospitalization to the emergency surgery de-
partment. Adhesions are still the most common cause of
AMBO, and the incidence has increased. Conservative man-
agement of adhesions increases with the experience of the
emergency department team. Strategies to prevent adhesions
are important and the first responsibility in this regard falls
on surgeons with respect to selecting a minimally invasive
surgical intervention and minimizing scar tissue. Tumors are
the second most common cause of AMBO now that the in-
cidence of hernias has been reduced. Tumors must usually be
managed with surgical resection to provide passage, and the
mortality rate is higher in this group. Now that screening for
colorectal cancers is becoming more routine for patients >50
years of age, it will be diagnosed before obstruction of the
intestinal passage more often. The incidence of inguinal or
femoral hernia has decreased due to elective surgery; how-
ever, the number of incisional hernia cases has increased. The
incidence of peritoneal carcinomatosis has also grown, and
it is as frequent as hernia as an etiology of AMBO. Rare eti-
ological factors must also be kept in mind in the differential
diagnoses of AMBO, PI, and ACPO.

Conflict of interest: None declared.
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ORIJINAL CALISMA - OZET

Mekanik bagirsak tikanikliginin etiyoloji, yonetimi ve sagkalimi:
Tiirkiye’deki bir egitim ve arastirma hastanesinin bes yillik sonuglar
Dr. Dursun Ozgiir Karakas, Dr. Metin Yesiltas, Dr. Berk Gokgek, Dr. Seracettin Egin, Dr. Semih Hot

Okmeydani Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, istanbul

AMAC: Akut mekanik bagirsak tikanikligi (AMBT) acil servisler icin halen ciddi bir cerrahi problemdir. AMBT nin etiyoloji, yonetimi ve sag kalimi
agisindan degerlendirmeyi amaglamaktayiz.

GEREGC VE YONTEM: Ocak 2014 ile Aralik 2018 tarihleri arasinda bagirsak tikanikligi igin yatiriimis hastalar geriye déniik incelendi. Yas, cinsiyet,
etiyoloji, yonetim ve sag kalm AMBT agisindan geriye donlk degerlendirildi. Adezyonlar, timérler, herniler ve peritoneal karsinomatoza daha
detayl degerlendirildi.

BULGULAR: Calismaya 735 hasta dahil edildi. %60’1 ince bagirsak %40’ kalin bagirsak tikanikligiydi. Yas ortalamasi 59.9116.02 yildi. %52.9'u erkek,
%47.1’i kadindi. AMBT nin en sik nedeni adezyonlar, tiimérler ve hernilerdi (sirasiyla, %43.3, %26.2 ve %6). ince bagirsak icin en sik neden adezyon
(%69.3), kalin bagirsaklar icin ise timérlerdi (%6 1.6). AMBT nin en sik yonetimi konservatif yaklasimdi (%53.2), cerrahi palyasyon %24.9 ve rezek-
siyon %21.9 oraninda uygulanmisti. Konservatif yaklasim en sik adezyonlarda (%76.7), cerrahi palyasyon peritoneal karsinomatozada (%65.7), ve
rezeksiyon ise volvulusta (%6 1.9) uygulanmisti. Mortalite orani %8.6 bulundu. Adezyon igin kolorektal cerrahi (%51.4), timor igin splenik fleksura
distal (%71.3) yerlesimli kolorektal kanserler (%93.8) ve herniler icin ise siklikla gastrointestinal cerrahi (%57.1) sonrasi gelisen insizyonel herni
(%47.7) en sik nedenlerdi.

TARTISMA: Adezyon, timér ve herniler AMBT nin sirasiyla en sik nedenleridir. En sik yonetim sekli konservatif yaklagimdir ve ¢ogunlukla adez-
yonlar igin uygulanir. Femoral ve inguinal herni sikligi azalirken insizyonel herni sikligi artmakta, peritoneal karsinomatoza son yillarda herni kadar sik
gozlenmektedir.

Anahtar sozclikler: Adezyon; akut kolonik psédo obstriiksiyon; bagirsak tikanikligy; fitik; paralitik ileus; timaor.
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