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Abstract

Background: Bowel obstruction is a disorder in the passage of bowel contents, the etiology of which varies depending on temporal
and geographical conditions. This study investigated the etiology of bowel obstruction in a large number of patients at an adult
surgery referral center in southern Iran.

Methods: In this cross-sectional study, we reviewed the medical records of all patients admitted to Shahid Faghihi hospital (Shiraz,
Iran) between 2014 and 2020 with a diagnosis of small or large bowel obstruction. Patients with missing or obscure data on
etiology were excluded. Data was collected on the patients’ age, gender, history of relevant surgeries, comorbidities, cause of
obstruction, site/type of obstruction, treatment, intensive care unit (ICU) admission, length of hospital stay, and outcome. Statistical
analyses were made using SPSS v. 25.0.

Results: A total of 2781 bowel obstruction patients (61.4% males, 38.6% females) with a median age of 58 (IQR 43-71) years were
studied. Most responded to non-surgical treatment (61.3%). While the obstruction was mostly partial (65.5%), 94.4% of patients
with complete obstruction required surgery. Small bowel obstruction (SBO) was almost three times more prevalent than large
bowel obstruction (LBO). Adhesion bands were the leading cause of SBO (66.77%), while LBO was primarily due to colorectal
tumors (33.9%).

Conclusion: The predominant etiology of LBO was colorectal cancer, suggesting that policymakers should improve surveillance
programs to detect the condition earlier. Regarding SBO, the leading cause was adhesion bands, indicating the necessity of further

efforts to reduce the rate of adhesions following intra-abdominal operations.
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Introduction

Bowel obstruction is a disorder in the passage of bowel
contents through the bowels. The obstruction may be
complete or partial, mechanical or paralytic, and in
the small or large bowel. Reference books list various
etiologies. As an urgent medical condition, the rate of
mortality is high if appropriate treatment is not provided
promptly.

Temporal and geographical differences result in
different epidemiological features of small bowel
obstruction (SBO). Prior to 1900, hernias were the most
common cause. However, due to the high rate of elective
hernia repair, hernias currently rank third among the
causes of SBO.! Currently, intra-abdominal adhesions
caused by previous surgeries are responsible for about
75% of cases of SBO; in the United States, about 300000
patients undergo surgery for bowel obstruction every
year due to intra-abdominal adhesions.? A study by Scott
et al showed that the prevalence of this etiology did not
decrease significantly between 1988 and 2007.> Malignant
tumors and hernias are the second and third causes of

SBO, respectively.!

The causes of large bowel obstruction (LBO) also vary
greatly by geography. Colorectal cancers represent the
most common cause of LBO in the United States, while
colonic volvulus ranks first in Russia, Eastern Europe, and
Africa.* In some countries, including Pakistan, India and
Brazil, sigmoid volvulus alone is responsible for 20-30%
of cases of LBO, and in Ethiopia, this figure reaches 54%.

In Iran, among the earliest studies conducted in the
field was the one by Prof. Yahya Adl and Dr. Mohammad
Alavi, who noted that the most common causes of bowel
obstruction in Iran between 1963 and 1967 were hernias,
followed by sigmoid volvulus and thirdly, adhesions from
previous surgeries.® Also, Vaez-Zadeh et al studied 209
bowel obstruction patients at Shahid Faghihi hospital
(Shiraz, Iran) between 1962 and 1967, finding strangulated
hernias as the most common cause (41.6%), followed
by small bowel volvulus (19.6%), large bowel volvulus
(16.7%), and adhesions (14.8%).” Later, Zafarqandi et
al found that adhesions were the leading cause of bowel
obstruction (23% of all cases) between 1994 and 1996 in
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Sina Hospital, Tehran, Iran. In the large bowel, volvulus
(40%) was the main cause of obstruction, accounting
for 9% of all cases, and colorectal cancers (30%) came in
second place, accounting for 6% of all bowel obstructions.®
In a study conducted by Nahidi and Ghosuri on 214
bowel obstruction patients at Golestan Hospital (Ahvaz,
Iran) between 2003-2008, adhesion bands were the most
common cause of bowel obstruction (52.4%), followed by
stool impaction, ileus, hernia, and colon cancer.” Finally,
Akrami et al reviewed the clinical characteristics of 411
patients hospitalized in our center between 2006 and 2012,
revealing that the most common intraoperative findings
were adhesion band formation (48.1%), masses (17.3%),
and hernia (6.7%),'° though the study only examined SBO.

As evident, the etiological characteristics of both small
and LBO vary over time. Given that no comprehensive
etiological study has been performed in recent years at our
center, the present study sought to fill this gap using a very
large number of bowel obstruction patients hospitalized in
an adult surgery referral center in southern Iran between
2014 and 2020.

Materials and Methods

In this cross-sectional study, we retrospectively reviewed
the medical records of all patients who were admitted to
Shahid Faghihi hospital (Shiraz, Iran) between 2014 and
2020 with a diagnosis of bowel obstruction. After approval
of the Ethics Committee of Shiraz University of Medical
Sciences, the archives of Shahid Faghihi hospital were
searched according to the International Classification
of Diseases, Tenth Edition (ICD-10) code of bowel
obstruction. Included were all patients hospitalized at our
center during the study period with this diagnosis of bowel
obstruction according to the ICD-10 code, with no age
limitation (N=2792). The study’s primary measure was
the etiology of bowel obstruction, so records with missing
or obscure data on this measure were excluded (n=11).
A data collection form was devised to collect the relevant
information, including the patients’ age, gender, history
of relevant surgeries, comorbidities, cause of obstruction,
site of obstruction, type of obstruction, need for surgical
intervention, intensive care unit (ICU) admission, length
of hospital stay, and final outcome.

All statistical analyses were made using IBM SPSS
version 25.0 (IBM Corp., Armonk, New York, USA).
The normality of continuous variables was checked
using the Kolmogorov-Smirnov test, revealing a non-
normal distribution in all cases. Categorical variables
were provided using frequencies and percentages, while
continuous variables were reported as the median and
interquartile range (IQR).

Results

The present study included a total of 2781 patients (61.4%
male, 38.6% female) with a median age of 58 (IQR 43-
71) years who were admitted to Shahid Faghihi hospital
between 2014 and 2020 due to bowel obstruction. The
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patients ranged from 16 to 94 years of age. Most cases
responded to non-surgical treatment (61.3%), while a total
of 1081 (38.7%) patients with a median age of 57 (IQR
48-70) years were given surgical treatment, including 683
men (63.2%) and 398 women (36.8%). The obstruction
was partial in most cases (65.5%). Overall, 94.4% of cases
of complete obstruction required surgery. SBO (72.2%)
was almost three times more prevalent than LBO (27.4%).
The overall in-hospital mortality rate was 6.2%. Table 1
ranks the etiologies of bowel obstruction according to
gender, treatment, type, and outcome.

Figure 1 summarizes the etiologies of SBO among 2016
cases (60.8% male, 39.2% female) with a median age of 56
(IQR 40-68) years. Most cases (68.9%) were treated non-
surgically. Overall, 8.5% required ICU admission for a
median length of 3.5 (2.0-6.5) days. The median length of
hospitalization was 3 (IQR 1-5) days, and the in-hospital
mortality proportion was 3.8% for SBO. Adhesion bands
were the most common cause (66.77%), with almost all
patients (97.6%) with SBO due to adhesion bands having
had previous surgery a median of 24 (IQR 12-60) months
earlier, mainly via the open approach (91.5%). The types of
previous surgery among those with SBO due to adhesion
bands are summarized in Table 2. As evident, colectomy
(21.0%) was the most common, followed by stomach or
duodenal surgery, appendectomy, small bowel resection,
and total abdominal hysterectomy.

In Figure 2, LBO is classified according to its etiology
among 765 cases (63.7% male, 36.3% female). The median
age of patients with LBO was 64 (IQR 55-78) years, and the
in-hospital mortality proportion was 12.5%. The median
length of hospitalization was 4 (IQR 2-8) days. Most
patients (62.0%) were treated surgically, representing a
higher proportion compared to SBO (30.1%). Almost one-
fourth of patients (22.2%) with LBO required admission
to the ICU for a median length of 3 (IQR 2-5) days. As
seen, the most common causes of LBO were colorectal
tumors (33.9%) and volvulus (29.7%).

Discussion

The present study reviewed 2781 cases of bowel
obstruction managed at Shahid Faghihi hospital (Shiraz,
Iran) between 2014 and 2020. Obstruction was mostly
encountered among men (61.4%), predominantly in the
small intestine (72.2%). The most common causes of small
and LBO were adhesion bands and colorectal tumors,
respectively. An overall in-hospital mortality proportion
of 6.2% was recorded.

During bowel obstruction, the lumen of the small
or large bowel becomes either partially or completely
blocked, resulting in abdominal pain, nausea, vomiting,
constipation, obstipation, and abdominal distention.
As the passage of bowel contents is blocked, a medical
emergency may develop, with most patients requiring
hospital admission and some requiring surgery."!

Nowadays, the single most common cause of SBO is
intra-abdominal adhesions, which are closely associated
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Table 1. Causes of Bowel Obstruction Ranked According to Gender, Type, Treatment, and Overall

Gender Type Treatment
All cases
Cause Overall Men Female Partial Complete Surgery Medical (N=2781)
n=1713) (n=1081) (n=1830) n=951) (n=1081) (n=1680)
Small Bowel Obstruction
n=2016 n=1226 n=790 n=1529 n=487 n=1389 n=627
Adhesion bands 66.77 67.54 65.57 76.13 37.37 44.48 76.75 48.40
Carcinomatosis 6.99 5.22 9.75 9.22 - 3.46 8.64 5.07
Retroperitoneal tumors 6.35 6.04 6.84 7.65 2.26 1.81 8.42 4.60
Inguinal hernia 6.00 5.38 6.96 — 24.85 18.12 0.79 4.35
Incisional hernia 5.31 7.02 2.66 3.40 11.29 8.90 3.10 3.85
Bezoar 4.22 3.43 5.44 1.44 12.94 12.36 0.72 3.06
Small bowel tumors 2.73 2.67 2.78 - 11.29 1.81 - 1.98
Diverticulitis 0.55 0.90 - 0.72 - - 0.79 0.40
Perforation 0.55 0.90 - 0.72 - 9.06 - 0.40
Fecal impaction 0.55 0.90 - 0.72 - - 0.79 0.40
Large Bowel Obstruction
n=765 n=487 n=278 n=301 n=464 n=474 n=291

Colorectal tumors 33.90 35.73 30.58 7.31 51.08 47.68 11.34 9.31
Volvulus 29.70 35.73 19.06 = 48.92 45.78 3.44 8.16
Fecal impaction 21.00 19.92 23.02 53.49 - - 51.89 5.78
Diverticulitis 11.10 8.62 15.47 28.24 = 4.43 21.99 3.05
Retroperitoneal tumors 4.30 - 11.87 10.96 - 2.1 11.34 1.19

All values are percentages within each site (small bowel/large bowel) unless otherwise specified.

Table 2. Type of Previous Surgery among 1346 Cases with Small Bowel
Obstruction Due to Adhesion Bands

Previous Surgery N %
Colectomy 282 20.95
Stomach or duodenal surgery 192 14.26
Appendectomy 172 12.78
Small bowel resection 141 10.48
Total abdominal hysterectomy 116 8.62
Ovarian surgery 88 6.54
Bladder surgery 74 5.50
Open exploration due to trauma 55 4.08
Inguinal hernia 32 2.38
Incisional hernia 32 2.38
Proctectomy 22 1.63
Umbilical hernia 22 1.63
Cholecystectomy 22 1.63
Prostatectomy 21 1.56
Splenectomy 21 1.56
Intussusception surgery 11 0.82
Caesarean section 11 0.82
No previous surgery 32 2.38
Total 1346 100.00

with a history of prior abdominal surgery. In our study,
two-thirds of all cases of SBO were due to adhesion bands.
Similarly, Akrami et al cited adhesion band formation
as the most common intraoperative finding (48.1%)
among patients with SBO at our center.® Malignant

tumors and hernias are the second and third causes of
SBO, with our findings agreeing with the literature in
this regard.*!® A higher rate of elective hernia repair can
explain the decreased rate of SBO due to hernias over
time, representing an important advance in preventive
measures.

In our study, most patients with SBO had a history
of prior abdominal surgery of the open approach in the
preceding two years; colectomy was the most common
type of previous surgery, followed by stomach or duodenal
surgery, appendectomy, small bowel resection, and
total abdominal hysterectomy. Methods to prevent the
postoperative complication of adhesion band formation
include a shift toward non-operative management where
possible and laparoscopic rather than open surgery if
operative management is indicated.'> Barrier agents have
also been investigated, though a recent retrospective
cohort study of 57499 patients in Japan revealed that
they did not show clear effectiveness for the prevention
of bowel obstruction after laparoscopic surgery.” Adjunct
treatments have also been considered for adhesive SBO,
with olive oil shown to decrease the hospital stay and
spontaneous resolution time in selected cases when
combined with standard treatment." Finally, Tang et al
expressed the need to develop safer and more effective
anti-adhesion agents by understanding the pathological
process of adhesion formation and maintaining the
balance of multiple feedback systems (coagulation,
inflammation, fibrinolysis and related cells, molecules,
and regulatory signals) involved in injury repair.'?
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Figure 1. Etiology of small bowel obstruction among 2016 cases at Shahid Faghihi Hospital, Shiraz, Iran, between 2014 and 2020.
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Figure 2. Etiology of large bowel obstruction among 2016 cases at Shahid Faghihi Hospital, Shiraz, Iran, between 2014 and 2020.
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LBO accounts for roughly 10-25% of all cases of bowel
obstruction, with colorectal adenocarcinoma (50-60%),
diverticular disease (10-20%), and volvulus (10-15%)
accounting for most cases in the United States.'>'> In the
present study, the most common causes of LBO were
colorectal tumors (33.9%) and volvulus (29.7%), with
fecal impaction (21.0%) and diverticulitis (11.1%) ranking
third and fourth. These findings can be explained by the
lower rate of colorectal cancer in Iran relative to Western
countries.'® However, we should not neglect the fact that
the incidence of colorectal cancer has been rising in
recent decades in Iran,'s with the city of Shiraz being no
exception."” In fact, cancer was not among the prominent
etiologies of bowel obstruction in the studies conducted
in Iran between 1963 and 1967, though it emerged as an
important cause in the 1994-1996 study by Zafarqandi et
al.® This phenomenon may be due to changes in individual
and environmental risk factors, improved registry
systems, increased access to health services, and an aging
population.’® It is also essential to consider that males
and females are at risk of colorectal cancer at younger
ages in Middle-Eastern countries compared to Western
countries.' Hence, policymakers should improve cancer
surveillance programs for earlier detection of colorectal
cancer in the Iranian population.

Concerning the gender of adult bowel obstruction
patients, some reviews have suggested that the incidence
of both small and LBO is similar across the genders."
However, males comprised the majority of our cases for SBO
(60.8%), LBO (63.7%), and overall (61.4%). Our findings
are in line with those from a 2003-2008 study in Ahwaz,
Iran, where 60.3% of patients with bowel obstruction were
male’; the 2006-2012 study at our center also revealed a
similar proportion of males (61.5%).'° However, the 1994
1996 study of Zafarqandi et al in Tehran, Iran, showed a
stronger (70%) male predominance, while the 1963-1967
study of Adl and Alavi revealed an even higher proportion
of male patients (78.3%).° It seems reasonable to conclude
that men are at a higher risk of bowel obstruction in Iran,
probably due to lifestyle habits.

At the same time, there seems to be an increase in the
proportion of women being affected by bowel obstruction
in Iran over time, which may be associated with the
parallel rise in the trend toward Cesarean sections in
recent decades.” In fact, a UK cohort of 81460 women
revealed that the risk of SBO was higher among women
with a history of a Cesarean section compared to vaginal
delivery.® In Poland, one single-center study looked at
changes in mechanical bowel obstruction over the past 145
years and found a rise in the number of women affected
by this condition, together with increased cancer and
adhesion cases over time.” Hence, the gender discrepancy
related to bowel obstruction appears to be fading gradually,
and modifiable risk factors should be determined in order
to guide much-needed preventive interventions.

In the present study, the median age of patients with SBO
was 56 (IQR 40-68) years, compared with 64 (IQR 55-78)

Bowel obstruction in Shiraz, 2014-2020

years among those with LBO. These values are higher than
those recorded in earlier Iranian studies,"®'° probably
reflecting increased life expectancy and population aging.
A 2011 study in Nigeria recorded a median age of just 49
years among 50 patients with LBO, though the average
life expectancy was just 51.35 years.” The 145-year
retrospective Polish study also noted an increase in the
mean age of patients with mechanical bowel obstruction
over time.”' It seems that as life expectancy increases and
people are exposed to more triggering factors, bowel
obstruction affects people in higher age groups, with
poorer outcomes eventuating. As such, studies focusing
on bowel obstruction prevention and management in the
geriatric population are necessary.

According to the Bologna guidelines, most patients with
an acute obstruction of the small bowel do not require
surgical treatment; this was highlighted by our results,
where 68.9% of such cases were managed non-operatively.
Similarly, the previous study at our center reported
that 73.6% of patients were managed conservatively.®
Of course, surgery is indicated when there are signs of
peritonitis, strangulation, or ischemia, which is why
roughly a third of cases did undergo surgery.®* In a 1998-
2002 study of 32583 patients with a SBO in California,
those who underwent operations during the index
admission had longer lengths of stay, lower mortality,
fewer SBO readmissions, and longer time to readmission
than patients treated non-surgically® The recurrence
of SBO is highly dependent on the number of previous
episodes, with one study finding lower recurrence in
those managed operatively and recommending operative
management after the first recurrence.”® In a systematic
review of 38057 patients with adhesional SBO treated
surgically, laparoscopic adhesiolysis was linked to
decreased morbidity and mortality risk than the open
approach.”® Springer et al prospectively studied 104
elderly patients (mean age 79 years, 43% male) with SBO
in Canada. While surgery led to more complications and
a longer hospital stay, non-operative management was
linked with a high recurrence rate. However, surgery after
failed non-operative management was associated with
increased mortality than immediate surgery, suggesting
that some elderly patients may be waiting too long for
surgery.”’

On the other hand, LBO often requires surgical
management due to its etiologies. Surgical management
is indicated after initial supportive therapy (fluid
resuscitation, electrolyte correction, etc) in patients
with malignant obstruction, volvulus refractory to non-
surgical decompression, perforation, ischemia, or fecal
peritonitis.>*® In line with the literature, most cases of LBO
(62.0%) required surgery in our study. It should be noted
that for cases with colonic cancer, laparoscopic surgery
has been linked with a lower risk of subsequent SBO and
less associated mortality than open surgery.’

Our study faced several limitations. Firstly, late
postoperative complications could not be assessed due to
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the study’s retrospective nature and the lack of follow-up
on patients after discharge. Secondly, our investigation was
cross-sectional, so although a much larger number of cases
were found than in the previous study (perhaps explained
by the longer study period, the inclusion of both small
and LBO, and possibly improved patient registration),"
we could not conclude that there has been an increase
in incidence. Hence, longitudinal studies are essential.
Finally, data on the clinical presentation and laboratory
parameters were not collected. In light of these limitations,
we propose that a database be designed to collect data on
patients with bowel obstruction prospectively.

In conclusion, this study reviewed 2781 cases and
found adhesion bands and colorectal tumors were
the most common causes of adult small and LBO,
respectively. Alarmingly, colorectal and retroperitoneal
tumors accounted for almost half the mortalities. The
predominant etiology of LBO was colorectal cancer,
suggesting that policymakers should improve surveillance
programs to detect the condition earlier in the aging
Iranian population. Regarding SBO, the leading cause was
adhesion bands, indicating the necessity of further efforts
to reduce the rate of adhesions following intra-abdominal
operations.

Acknowledgments

The present article was extracted from the thesis written by Seyed
Ali Hosseini and was financially supported by Shiraz University of
Medical Sciences grant No. 20511.

Authors’ Contribution

Conceptualization: Seyed Vahid Hosseini.

Data curation: Amir Hossein Emami Meybodi.

Formal analysis: Amir Hossein Emami Meybodi.

Funding acquisition: Seyed Ali Hosseini.

Investigation: Seyed Ali Hosseini, Amir Hossein Emami Meybodi,
Mohammed Abdzaid Akool.

Methodology: Seyed Ali Hosseini, Amir Hossein Emami Meybodi,
Mohammed Abdzaid Akool.

Project administration: Seyed Vahid Hosseini.

Resources: Amir Hossein Emami Meybodi.

Supervision: Seyed Vahid Hosseini.

Validation: Seyed Ali Hosseini.

Writing—original draft: Seyed Ali Hosseini, Amir Hossein Emami
Meybodi.

Writing-review & editing: Seyed Vahid Hosseini, Mohammed
Abdzaid Akool.

Competing Interests
None declared.

Ethical Approval
The study protocol was approved by the Ethics Committee of Shiraz
University of Medical Sciences (Code: IR.SUMS.REC.1399.1305).

References

1. Zielinski MD, Bannon MP. Current management of small
bowel obstruction. Adv Surg. 2011;45:1-29. doi: 10.1016/j.
yasu.2011.03.017.

2. Brunicardi FC, Andersen DK, Billiar TR, Dunn DL, Hunter
JG, Kao L, et al. Schwartz’ Principles of Surgery. 11th ed.
McGraw-Hill Education; 2019.

3.  Scott FI, Osterman MT, Mahmoud NN, Lewis JD. Secular

20.

21.

trends in small-bowel obstruction and adhesiolysis in the
United States: 1988-2007. Am ] Surg. 2012;204(3):315-20.
doi: 10.1016/j.amjsurg.2011.10.023.

Townsend CM, Beauchamp RD, Evers BM, Mattox KL. In:
Sabiston Textbook of Surgery. Elsevier Health Sciences; 2016.
Ballantyne GH. Review of sigmoid volvulus. Clinical patterns
and pathogenesis. Dis Colon Rectum. 1982;25(8):823-30.
doi: 10.1007/bf02553326.

Adl'Y, Alavi M. A discussion about intestinal obstruction in
Iran. Tehran Univ Med J. 1968;25(10):844-61. [Persian].
Vaez-Zadeh K, Dutz W, Nowrooz-Zadeh M. Volvulus of
the small intestine in adults: a study of predisposing factors.
Ann Surg. 1969;169(2):265-71. doi: 10.1097/00000658-
196902000-00014.

Zafargandi M, Moeeni M, Shojaeefar A. Intestinal obstruction
in patients from Sina hospital. Tehran Univ. Med J.
1999;57(4):23-32. [Persian].

Nahidi A, Ghosuri A. Determining the relative frequency of
intestinal obstruction causes in patients referred to Ahvaz
Golestan hospital during October 2003 to 2008. Biomed
Pharmacol J. 2015;8(2):1179-85.

Akrami M, Ghaeini Hesarooeih A, Barfei M, Zangouri V,
Alborzi Z. Clinical characteristics of bowel obstruction in
Southern Iran; results of a single center experience. Bull Emerg
Trauma. 2015;3(1):22-6.

Smith DA, Kashyap S, Nehring SM. Bowel obstruction. In:
StatPearls. Treasure Island, FL: StatPearls Publishing LLC; 2021.
Tang ), Xiang Z, Bernards MT, Chen S. Peritoneal
adhesions:  occurrence, prevention and experimental
models. Acta Biomater. 2020;116:84-104. doi: 10.1016/j.
actbio.2020.08.036.

Nakashima M, Takeuchi M, Kawakami K. Effectiveness of
barrier agents for preventing postoperative bowel obstruction
after laparoscopic surgery: a retrospective cohort study. Surg
Today. 2021;51(8):1335-42. doi: 10.1007/s00595-021-
02258-w.

Ghahramani L, Hosseini Asl M, Hosseini Asl MK, Roshan
Ravan R, Pourahmad S, Izadpanah A, et al. Olive oil and
the treatment of adhesive small bowel obstruction. Iran )
Colorectal Res. 2016;4(4):25393. doi: 10.17795/acr.25393.
Johnson WR, Hawkins AT. Large bowel obstruction. Clin
Colon Rectal Surg. 2021;34(4):233-41. doi: 10.1055/s-0041-
1729927.

Dolatkhah R, Somi MH, Asvadi Kermani I, Ghojazadeh M,
Asghari Jafarabadi M, Farassati F, et al. Increased colorectal
cancer incidence in Iran: a systematic review and meta-
analysis. BMC Public Health. 2015;15:997. doi: 10.1186/
$12889-015-2342-9.

Hosseini SV, I1zadpanah A, Yarmohammadi H. Epidemiological
changes in colorectal cancer in Shiraz, Iran: 1980-2000.
ANZ | Surg. 2004;74(7):547-9. doi: 10.1111/j.1445-
2197.2004.03064 .x.

Alhurry AM, Rezaianzadeh A, Rahimikazerooni S, Abdzaid
Akool M, Bahrami F, Shahidinia SS, et al. A review of the
incidence of colorectal cancer in the Middle East. Iran )
Colorectal Res. 2017;5(3-4):€46292. doi: 10.5812/acr.46292.
Dadipoor S, Madani A, Alavi A, Roozbeh N, Safari Moradabadi
A. A survey of the growing trend of caesarian section in Iran
and the world: a review article. Iran ] Obstet Gynecol Infertil.
2016;19(27):8-17. doi: 10.22038/ijogi.2016.7847.

Abenhaim HA, Tulandi T, Wilchesky M, Platt R, Spence AR,
Czuzoj-Shulman N, et al. Effect of cesarean delivery on
long-term risk of small bowel obstruction. Obstet Gynecol.
2018;131(2):354-9. doi: 10.1097/a0g.0000000000002440.
Pedziwiatr M, Budzynski P, Stanek M, Mattok M, Major P,
Wierdak M, et al. Mechanical bowel obstruction--changes in
aetiology over the past 145 years: a single centre retrospective
cohort study. Acta Chir Belg. 2015;115(6):397-403. doi:

246 Arch Iran Med, Volume 26, Issue 5, May 2023


https://doi.org/10.1016/j.yasu.2011.03.017
https://doi.org/10.1016/j.yasu.2011.03.017
https://doi.org/10.1016/j.amjsurg.2011.10.023
https://doi.org/10.1007/bf02553326
https://doi.org/10.1097/00000658-196902000-00014
https://doi.org/10.1097/00000658-196902000-00014
https://doi.org/10.1016/j.actbio.2020.08.036
https://doi.org/10.1016/j.actbio.2020.08.036
https://doi.org/10.1007/s00595-021-02258-w
https://doi.org/10.1007/s00595-021-02258-w
https://doi.org/10.17795/acr.25393
https://doi.org/10.1055/s-0041-1729927
https://doi.org/10.1055/s-0041-1729927
https://doi.org/10.1186/s12889-015-2342-9
https://doi.org/10.1186/s12889-015-2342-9
https://doi.org/10.1111/j.1445-2197.2004.03064.x
https://doi.org/10.1111/j.1445-2197.2004.03064.x
https://doi.org/10.5812/acr.46292
https://doi.org/10.22038/ijogi.2016.7847
https://doi.org/10.1097/aog.0000000000002440

22.

23.

24.

25.

10.1080/00015458.2015.11681140.

Sule AZ, Ajibade A. Adult large bowel obstruction: a review
of clinical experience. Ann Afr Med. 2011;10(1):45-50. doi:
10.4103/1596-3519.76586.

Ten Broek RPG, Krielen P, Di Saverio S, Coccolini F, Biffl
WL, Ansaloni L, et al. Bologna guidelines for diagnosis and
management of adhesive small bowel obstruction (ASBO):
2017 update of the evidence-based guidelines from the world
society of emergency surgery ASBO working group. World J
Emerg Surg. 2018;13:24. doi: 10.1186/513017-018-0185-2.
Foster NM, McGory ML, Zingmond DS, Ko CY. Small bowel
obstruction: a population-based appraisal. ] Am Coll Surg.
2006;203(2):170-6. doi: 10.1016/j.jamcollsurg.2006.04.020.
Barkan H, Webster S, Ozeran S. Factors predicting the
recurrence of adhesive small-bowel obstruction. Am J Surg.
1995;170(4):361-5. doi: 10.1016/50002-9610(99)80304-3.

26.

27.

28.

29.

Sajid MS, Khawaja AH, Sains P, Singh KK, Baig MK. A systematic
review comparing laparoscopic vs open adhesiolysis in
patients with adhesional small bowel obstruction. Am J Surg.
2016;212(1):138-50. doi: 10.1016/j.amjsurg.2016.01.030.
Springer JE, Bailey JG, Davis PJ, Johnson PM. Management and
outcomes of small bowel obstruction in older adult patients: a
prospective cohort study. Can J Surg. 2014;57(6):379-84. doi:
10.1503/cjs.029513.

Lieske B, Meseeha M. Large bowel obstruction. In: StatPearls.
Treasure Island, FL: StatPearls Publishing LLC; 2021.

Jensen KK, Andersen P, Erichsen R, Scheike T, Iversen LH,
Krarup PM. Decreased risk of surgery for small bowel
obstruction after laparoscopic colon cancer surgery compared
with open surgery: a nationwide cohort study. Surg Endosc.
2016;30(12):5572-82. doi: 10.1007/500464-016-4930-x.

< @ 2023 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.
org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Arch Iran Med, Volume 26, Issue 5, May 2023 247


https://doi.org/10.1080/00015458.2015.11681140
https://doi.org/10.4103/1596-3519.76586
https://doi.org/10.1186/s13017-018-0185-2
https://doi.org/10.1016/j.jamcollsurg.2006.04.020
https://doi.org/10.1016/s0002-9610(99)80304-3
https://doi.org/10.1016/j.amjsurg.2016.01.030
https://doi.org/10.1503/cjs.029513
https://doi.org/10.1007/s00464-016-4930-x

