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ABSTRACT

Background: Intestinal obstruction (10) is one of the most common surgical emergencies, for which the therapeutic
strategy has evolved progressively. The aim of this study was to assess the etiology, clinical spectrum and the
outcome after surgical management of 10 in adult patients.

Methods: A prospective, observational study was conducted in adult patients admitted for 10 and undergoing surgical
management. All patients underwent routine haematological investigations, urine examination (routine and
microscopic) and ultrasonography abdomen and pelvis. Specific investigations like serum amylase levels, X-ray
abdomen and pelvis (supine and erect) and computed tomography scan were done, if indicated. Treatment modality
was confirmed once definitive diagnosis of 10 was made. All treated patients were observed for postoperative
complications. They were followed up after 7 days and one month postoperatively.

Results: In this study, the mean age of patients was 45.8 years and 60% were males. The most common cause of 10
was found to be postoperative adhesions followed by paralytic ileus. Out of 80 patients of 10, 50 required surgical
intervention, majority of which were treated with release of adhesions (38%) and resection anastomosis (44%). Poorer
outcomes were observed in cases of malignancy and mesenteric ischaemia. Mortality (14%) was mainly due to
complications like septicemia and respiratory tract infection.

Conclusions: The commonest cause of 10 in our study was postoperative adhesions. Poor outcome of the disease was
associated with late presentation to the hospital, which had high incidence of bowel damage with associated faecal
contamination of the peritoneum.
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INTRODUCTION

Intestinal obstruction (10) is defined as “interference in
the passage of food, liquids and content of the intestine
either due to mechanical or neurological cause™." It is one
of the most common surgical emergencies, for which the
therapeutic strategy has evolved progressively but till
date, it remains a global surgical problem. Various
contentious management issues have been continuously
debated, with particular attention focusing on how to
avoid bowel strangulation or how to detect it as early as
possible.

It is difficult to define the different predisposing factors
preoperatively. The various etiologies for acute intestinal
obstruction range from more common causes like
adhesion, hernia, malignancy to uncommon conditions
like intussusception.’

Just about 15% of all the emergencies with acute
abdominal pain are due to intestinal obstruction.®
Mortality ranges from 3% for simple obstruction to 30%
in patients with vascular compromise or perforation of
the obstructed bowel, which is further prejudiced by
related co-morbidities and clinical settings.*> Though the
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morbidity and mortality rates related to intestinal
obstruction have reduced with the introduction of new
refined diagnostic tests, fluid and electrolyte correction,
more effective antimicrobials and surgical management,
the condition still remains a demanding surgical
diagnosis.

Bowel obstruction may be complete or partial and
complicated or simple. Pseudo-obstruction of the small
intestine has been described as a clinical syndrome
characterized by symptoms of mechanical bowel
obstruction in the dearth of an obstructive lesion.
Partial obstruction permits passage of a
few liquid contents as well as gas, while in complete
obstruction the passage of all the contents of the bowel is
hindered. In contrast to simple obstruction, complicated
obstruction signifies a compromise in circulation to a
bowel segment leading to ischemia, infarction and finally
perforation.®

Latest investigational studies suggest that many of the
pathophysiological changes that arise with bowel
obstruction seem to be related to the amplification in
blood flow during the early phases, along with an
intramural inflammatory reaction.” Recent data show that
mucosal production of reactive oxygen species may be
one important mediator of some changes seen in simple
mechanical bowel obstruction.®

The cardinal features of intestinal obstruction are
abdominal pain, vomiting, abdominal distension,
constipation and dehydration. The non-operative
management of intestinal obstruction, which includes
fluid and electrolyte replacement with crystalloids and
gastrointestinal ~ drainage  with  nasogastric  or
nasointestinal tube, has proved to be successful in about
62-85% of patients, depending on the etiology and the
type of obstruction, surgeon’s threshold for conversion to
operative management and practice differences to
suspected ischemia.”*** Casper et al found recurrence
rate of 29% in patients dealt with surgically as compared
to 53% recurrence in those treated non-operatively.™*
Around 85% of partial small-bowel obstructions resolve
with non-operative treatment, while 85% of complete
small-bowel obstructions usually entail ~surgery.*
Depending on the etiology of intestinal obstruction, the
common surgical techniques used include decompression
procedures like enterostomy and colostomy, resection
and end-to-end anastomosis, release of adhesions and
bands, volvulus untwisting, herniorrhaphy,
hemicolectomy and ileo-transverse anastomosis.” Zerey
and Khakin, in their studies, have demonstrated
laparoscopy to be a safe and effective technique, in few
small bowel obstruction patients."**® A review of
retrograde clinical trials  has shown laparoscopy to
display better results with reference to hospital stay and
mortality reduction against open surgery.*

In adults, duodenal obstruction is usually treated
surgically by  resection or by  palliative

gastrojejunostomy. Complete obstruction of the small
bowel is preferably treated with early laparotomy, though
surgery can be deferred by 2 to 3 hours in order to
improve the patient’s fluid status and urine output. In
case of a gallstone, an enterotomy can be performed
instead of cholecystectomy. Prevention of recurrence can
be considered by including repairing of  hernias,
removing foreign bodies, and lysis of the offending
adhesions.!

The clinical spectrum and outcome of patients treated
surgically for 10 is important for understanding the
current strategies and their adequacy in management of
this important condition. Since there is not much
literature available about intestinal obstruction and its
management from India, the current study was designed
with the objective to assess the clinical spectrum,
etiology and outcome after surgical management of
intestinal obstruction in adults admitted to the surgical
wards of a tertiary care hospital in Nerul, Navi Mumbai.

METHODS

A prospective observational study was initiated after
obtaining approval from the institutional ethics
committee from October 2015 to September 2017.
Patients attending the Department of General Surgery at
D. Y. Patil Hospital, Navi Mumbai and admitted to the
surgical ward with a provisional diagnosis of intestinal
obstruction were included in the study.

Inclusion criteria

All patients admitted to the surgical ward with intestinal
(small and large) obstruction and undergoing surgical
management; of both genders and in age group of 18-65
years and willing to give written informed consent and
follow study related procedures were included in the
study.

Exclusion criteria

Infants with intestinal obstruction due to congenital
causes, patients who were treated on outpatient
department basis or refused admission or terminally ill
cases, pregnant or lactating females and children and
patients with any other serious conditions that required
hospitalization were not included in the study.

All patients were explained the procedure and risks
involved in their local language and a written informed
consent was obtained. Clinical data was collected through
questionnaires and clinical examinations. All patients
underwent routine investigations like complete blood
count, erythrocyte sedimentation rate, bleeding time,
clotting time, urine for protein, sugar and microscopy,
random blood sugar, blood urea, serum creatinine, serum
electrolytes, electrocardiograph and ultrasound of
abdomen and pelvis. Specific investigations like serum
amylase, plain X-ray abdomen and pelvis (supine and
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erect) and computerized tomography were done, if
required. Treatment modality was confirmed once the
definitive diagnosis of 10 was arrived at. Interventions
were based on decompression procedures- enterostomy
and colostomy, resection and end-to-end anastomosis,
release of adhesions and bands, untwisting of volvulus,
herniorrhaphy, hemicolectomy and ileo-transverse
anastomosis Patients were observed for postoperative
complications. The treated patients were followed up
after 7 days and 1 month postoperatively and were
advised about wound care and medications.

Sample size calculation

The sample size was calculated using method described
for descriptive prevalence study based on effect size and
absolute precision [Ref 1 and 2].

The data used in the calculation was based on the
previously published literature of probable prevalence of
common causes of intestinal obstruction in patients
undergoing  surgical ~management for intestinal
obstruction in a tertiary care hospital. Since most cases of
intestinal obstruction were reported to be due to
mechanical obstruction with a prevalence of around
72.50% (proportion of 0.72), and the study design effect
or estimated effect size (DEFF) of 1 with required 10%
absolute precision and 95% level of significance; the
minimum sample size for a one proportion cross sectional
study is 78 subjects. By rounding off, we took a sample
of 80 cases.

75 /2, XpX(1-p)XDEFF
n=
a2

Where, 0=0.05; p=0.083; DEFF=1; d=0.10.
Statistical analysis

Data was collected in a preformed structured
questionnaire and then transferred to Excel sheet. All
analysis was done using SPSS software version 21. The
quantitative data was represented as their meanzSD.
Categorical data was expressed in percentage.

RESULTS

In the present study, the mean age of the patients
presenting with intestinal obstruction was 45.8 years,
with over half the cases being above 40 years of age. Out
of the total 80 cases of intestinal obstruction, 48 patients
were males and 32 were females. Among these patients,
56 patients belonged to lower socio-economic strata,
while 24 were from middle class. 24 patients gave history
of having mixed diet while 56 were vegetarians. The
most common presenting complaints encountered in the
study were pain in abdomen and vomiting followed by
distension and constipation. The presenting complaints
along with their duration and most commonly associated

co-morbidities are shown in Table 1. Past history of
intestinal obstruction was present in 34 patients.

Table 1: Presenting complaints.

Presenting complaints N %
Pain abdomen 68 85.0
Vomiting 67 83.8
Distension 64 80.0
Constipation 51 63.8
Duration of symptoms (days)

1-3 62 77.5
4-6 16 20.0
>[=7 2 2.5
Total 80 100.0
Co-morbidities

None 55 68.8
DM 15 18.8
DM+HTN 4 5.0
HTN 5 6.3
IHD 1 1.3
Total 80 100.0
Past history of 10

No 46 57.5
Yes 34 425
Total 80 100.0

DM: Diabetes mellitus; HTN: Hypertension; IHD: Ischemic
heart disease.

Table 2: Examination findings.

General examination

findings

Fever 31 38.8
Tachycardia 37 46.3
High blood pressure 21 26.3
Low blood pressure 4 5.0
Visible intestinal peristalsis 38 47.5
Previous scar 35 43.8
Mass P/A 20 25.0
Per abdominal examination

Rigidity 9 11.3
Rigidity and tenderness 22 27.5
Rebound tenderness 5 6.3
Tenderness 44 55.0
Total 80 100.0
Digital rectal examination

Mass per rectal 3 3.8
Red currant jelly stool 4 5.0
No abnormality detected 73 91.3
Total 80 100.0

Incidence of clinical findings on general examination, per
abdominal examination and digital rectal examination are
presented in Table 2. Relevant haematological
investigation findings included anaemia in 14 patients,
leucocytosis in 22 patients and hypokalemia in 12
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patients. Abdominal X-ray showed air fluid levels in
63.8% cases and single dilated loop in 10% cases. Signs
of large bowel obstruction were seen in 2.5% cases.

The most common cause of intestinal obstruction
encountered in our study was postoperative adhesions
followed by paralytic ileus, carcinoma, intestinal
tuberculosis and obstructed hernia in descending order of
frequency. Other conditions included volvulus,
intussusception, strangulated hernia, pseudo obstruction,
and mesenteric ischaemia, obstructed and strangulated
umbilical hernia (Table 3).

Table 3: Distribution of cases as per final diagnosis.

| Diagnosis N % |

Postoperative adhesions 30 37.5
Paralytic ileus 17 21.3
Carcinoma 8 10.0
Intestinal TB 8 10.0
Obstructed inguinal hernia 4 5.0
Intussusception 3 3.8
Strangulated inguinal hernia 3 3.8
Pseudo obstruction 2 2.5
Sigmoid volvulus 2 2.5
Mesenteric ischemia 1 1.3
Obstructed umbilical hernia 1 1.3
Strangulated umbilical hernia 1 1.3
Total 80 100.0

In our study, surgical intervention was required in 50
cases (62.5%), while 30 cases were managed
conservatively. Out of the 50 cases of 10 managed by the
surgical procedure, release of adhesions and resection
anastomosis were the most common surgical procedures
performed (Table 4).

Table 4: Distribution of cases as per type of surgical
procedure.

| Surgical management Y %

De-rotation volvular surgery 2 4.0
Hartman's procedure 3 6.0
RA 18 36.0
RA and H 3 6.0
Reduction 1 2.0
ROA 19 38.0
ROA and H 3 6.0
TLC 1 2.0
Total 50 100.0

RA: Resection and anastomosis; RA and H: Resection and
anastamosis with herniorraphy; ROA: Release of adhesion;
ROA and H: Release of adhesion with herniorraphy; TLC:
Transverse loop colostomy.

The complications observed in the 50 patients managed
surgically were septicemia, respiratory tract infection and
wound infection (Figure 1).

Distribution of surgical procedure in cases with
complications is shown in Figure 2.

Mortality in surgically managed cases was found to be
14% (7 patients). Out of the 7 cases with poor outcome, 6
were of carcinoma and 1 had mesenteric ischemia.

80.0%
80.0%
60.0%
40.0%
20.0%
0 - 10.0% 6.0%
00y I I
RTI Sepsis Wound None
Infection

Figure 1: Distribution of cases as per complications.
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Figure 2: Distribution of surgical procedure in cases
with complications.

Surgical procedure related to mortality was as follows: as
2 patients in whom Hartman’s procedure was done for
carcinoma rectum, 4 cases of resection and anastomosis
(for 3 cases of carcinoma colon and 1 case of mesenteric
ischaemia) and 1 case of transverse loop colostomy in
carcinoma ovary with sigmoid colon infiltration.

Out of the 7 patients who died, cause of death was
septicaemia in 5 patients and respiratory tract infection in
2 patients. Detailed analysis of patient characteristics and
cause of death in cases with poor outcome is shown in
Table 5.

The mortality was observed to increase with increase in
the duration of symptoms (p<0.05) as shown in Table 6.
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Table 5: Detailed analysis of patient’s characteristics and cause of death.

UL Of. Finding Procedure Cause of death
symptoms (in days)
F 3 Ca sigmoid colon RA Sepsis
20 68 M 8 Ca rectum Hartman's procedure  RTI
36 65 M 5 Mesentric ischaemia RA Sepsis
60 45 M 3 Ca caecum RA RTI
61 78 F 5 Ca ovary+colon TLC Sepsis “ontinued.
64 63 M 3 Ca rectum Hartman's procedure  Sepsis
69 5 M 4 Ca colon RA Sepsis

Table 6: Comparison of mortality in relation to duration of symptoms.

Duration of symptoms (days No. of cases No. of deaths %

1-3 62 3 4.84
4-6 16 3 18.75
=7 2 1 50.00
Total 80 7 8.75
DISCUSSION males and 40% were females with male to female ratio of

Acute intestinal obstruction continues to be the most
common surgical emergency seen in our set-up. It is
difficult to define the predisposing factors preoperatively.
The etiologies for acute intestinal obstruction range from
the more common causes like adhesions, hernia and
malignancies to  uncommon  conditions  like
intussusception.? Various management issues have been
debated continuously, with particular attention focusing
on how to avoid bowel strangulation or how to detect it
as early as possible. The present work was aimed to study
the surgical management of 10 and its outcome in adult
patients.

Demography
Mean age of the study cases was 45.8 years, with over

half of the cases (56.3%) above 40 years of age. Out of
the total 80 cases of intestinal obstruction, 60% were

1.5:1.

Our results are comparable with the previous study by
Adhikari et al who observed the mean age in cases with
intestinal obstruction as 44 years with male to female
ratio of 2:1.° Cole et al in their study also observed male
predominance with mean age as 45.1 years, whereas
Singh et al and Khan et al in their series, observed mean
age as 49 and 43 years respectively.’®®

Presenting complaints

In the present study, the most common symptoms were
pain in abdomen (85%) and vomiting (83.8%) followed
by distension (80%) and constipation (63.8%). Duration
of symptoms was less than 3 days in 77.5% cases.

Our results are comparable with that of observations
made in other series as well (Table 7).

Table 7: Comparison of presenting complaints with other series.

| Presenting complaints

* Present study ~Adhikarietal®®  Khan et al*®

(%) (%) (%)
Pain 85 72.0 100.0
Vomiting 83.8 91.0 92.0
Distension 80.0 93.0 97.0
Constipation 63.8 82.0 97.0

The mass per abdomen on palpation was present in 25%
of the cases (malignancy and ileocaecal tuberculosis).
Visible peristalsis was present in 47.5% of the intestinal
obstruction cases. The digital rectal examination did not
reveal any abnormality except in 3 cases of
intussusception and 2 cases of malignancy (4%), wherein
red currant jelly stools and rectal growth was observed.

Investigations

On abdominal X-ray, air fluid levels were seen in 63.8%
cases, while single dilated loop was seen in 10% cases.

In the study population, 17.5% of the cases were found to
have anaemia; otherwise the basic haematological
investigations did not yield much statistical significance.
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The erect abdomen X-ray helps us in the diagnosis of
intestinal obstruction as well as in differentiating small
bowel obstruction from large bowel obstruction. Multiple
air fluid levels were seen in small intestinal obstruction
(63.8%), whereas only gas shadows were seen in large
bowel obstruction (2.5%) till the ileocaecal valve was
competent. Taneja et al reported 90% of cases with
multiple air fluid levels and Savage et al reported 95%
cases with significant findings.®*° Contrast study of
barium enema may help to locate the obstruction in the
colon, but in our study contrast study was not done.

Etiology

The most common cause of intestinal obstruction in our
study was postoperative adhesions (37.5%). The next
common cause was paralytic ileus (21.3%) followed by
carcinoma (10%), intestinal tuberculosis (10%) and
obstructed hernia (5%). Other conditions included
volvulus, intussusception, strangulated hernia, pseudo-
obstruction, mesenteric ischemia, obstructed and
strangulated umbilical hernia in descending frequency.

As more and more abdominal surgeries are performed,
with there being no practical means of preventing
adhesions intra-operatively, the incidence of adhesive
obstruction is on the rise. The incidence increases further
with number of procedures performed in the same
patient. The results of our study were comparable with
the other study groups Playforth et al with 54% and
Malik et al with 41% cases with postoperative
adhesions.”*# Even though majority of studies indicate
that laparoscopy may reduce postoperative adhesion
formation relative to laparotomy, laparoscopy, by itself,
does not appear to eliminate adhesions completely. A
variety of adjuvant materials are available to surgeons,
and the most recent investigation has demonstrated
significant potential for intra-peritoneal barriers. Newer
technologies continue to evolve and should result in
clinically relevant reduction in adhesion formation.?

Intestinal pseudo-obstruction (paralytic ileus) can cause
signs and symptoms of intestinal obstruction, but does
not involve a physical blockage. In paralytic ileus, muscle
or nerve problems disrupt the normal coordinated muscle
contractions of the intestines, slowing or stopping the
movement of food and fluid through the digestive system.
Paralytic ileus can affect any part of the intestine. Causes
of paralytic ileus can include abdominal or pelvic surgery
and infections. In the present study, a relatively higher
proportion of cases had pseudo-obstruction than that
observed in previous studies (Table 8).

In the present study, malignancies accounted for 10% of
the obstruction cases. The average age of these patients
was 62 years with a range of 40-80 years, as reported by
most western studies.™>*®

Tuberculosis was found to be the cause of intestinal
obstruction in 10% of cases in the study. Similar results

were observed in studies by Bhansali et al (15.5%) and
Kochar et al (9%).24%

Obstructed inguinal or umbilical hernia accounted for
11.3% of all obstruction cases which compares favorably
with the series by McEntee et al.?® However, it is lower
than some of the old Indian and western studies (Gill et al
and Bhansali et al, 74% and 27.2% respectively).*?’ The
trend of increased awareness and early diagnosis of
obstructed hernia has decreased its prevalence
considerably.

Surgical management

Surgical intervention was required in 50 cases (62.5%)
cases while 30 cases (37.5%) were treated with
conservative management. Release of adhesions was
done in 38% of cases for postoperative adhesions.
Resection anastomosis was done in 44% cases for
obstructed or strangulated hernia where bowel was
ischaemic or the viability was doubtful. Release of
constricting agents and herniorrhaphy was done in 6% of
the cases of obstructed or strangulated hernia. Derotation
of volvulus was done in 4% of the cases. Resection
anastomosis and herniorraphy was done in 6% of the
cases. Reduction of intussusception was performed in one
case. Three cases of Carcinoma rectum were
managed with Hartman’s procedure and transverse loop
colostomy was done for one case of Carcinoma ovary
with sigmoid colon infiltration.

Complications

In the present study group, there were 5 cases of
septicemia, 2 cases of respiratory tract infection and 3
cases of wound infection. Out of the 5 cases with sepsis,
3 were in patients who underwent resection anastomosis.
The 2 cases of respiratory tract infection were in patients
undergoing Hartman’s procedure and resection
anastomosis. Wound infection was seen in total of 3
cases- those with resection anastomosis (2 cases) and
release of adhesions (1 case).

Mortality

In the present study, out of the 50 cases treated surgically,
7 patients died. Mortality was due to complications like
septicaemia (5 cases) and respiratory infection (2 cases).
Out of these 7 cases, 6 cases were of carcinoma and 1
case had mesenteric ischemia.

The mortality rate in the present study is comparable to
Ramachandran et al study which had a mortality rate of
12.7% in a study population of 417 patients.” But it is
more when compared to studies of Adhikari et al (7.35%)
and Khan et al (7%).">*®Sufian et al reported a mortality
rate of 19%.%

Out of the 7 cases that died, 6 cases were due to
malignancy. Incidence of malignancy was more in the
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aged group, and the surgeries were done in unprepared
bowel, which led to septicaemic complications resulting
in death. Two patients were chronic smokers, who
suffered from respiratory tract infection leading to death.
Hence, most of the deaths were due to malignancy which
played a significant role in the outcome of the disease.

The mortality in intestinal obstruction is more in patients
who develop strangulation and gangrene of the bowel.
Operative procedure carries a significant role in progress
as well as the mortality.

The mortality also increased with increase in the duration
of symptoms, as mortality rate of 4.84%, 18.75% and
50% was observed in cases presenting within 3 days, 4-6
days and after 7 days or later respectively (p<0.05).
Similar relation of increase in mortality with duration of

symptoms was observed by Adhikari et al and Sufian et
a|.15,30

CONCLUSION

A hospital based observational study was conducted in 80
patients admitted to the surgical ward with signs and
symptoms of intestinal (small and large) obstruction in
the Department of Surgery, D.Y. Patil University School
of Medicine, Hospital and Research Centre, Nerul, Navi
Mumbai with the aim to study the surgical management
of intestinal obstruction and its outcome in adult patients.

The commonest cause of 10 was post-operative
adhesions. Overall 50 cases required surgical
intervention. Mortality rate in the surgically treated cases
was 14%. Malignancy and mesenteric ischaemia had
poorer outcomes compared to simple obstruction caused
by postoperative adhesions. The poor outcome of the
disease was due to late presentation to the hospital, which
had high incidence of bowel damage with associated
fecal contamination of the peritoneum. The mortality in
the postoperative period was mainly due to fecal
peritonitis, bronchopneumonia, respiratory tract infection
and advanced malignancies.

Funding: No funding sources

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee

REFERENCES

1. Patric JD, David CB. Maingot’s abdominal
operations. In: Zinner MJ, Ashley SW, ed. 11th ed.
McGraw Hill; 2007: 479-508.

2. Andrew N. Bailey and Love’s Short practice of
surgery. In: Williams N, O'Connell R, ed. Bowel
obstruction. 25th ed. Hodder Arnold; 2008: 1188-
1203.

3. Irvin TT. Abdominal pain: a surgical audit of 1190
emergency admissions. Br J Surg. 1989;76
(11):1121-5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Tavakkolizadeh A, Ashley SW, Zinner MJ. Small
bowel obstruction. Schwartz’s Principles of
Surgery. 9th ed. McGraw Hill Inc; 2010: 988-991.
David PJ, Brooks DC. Maingot’s abdominal
operations. 11th ed. McGraw Hills; 2007: 479-508.
Kulaylat MN, Doerr RJ. Small bowel obstruction.
In: Holzheimer RG, Mannick JA, ed. Surgical
treatment: evidence-based and problem-oriented.
Munich: Zuckschwerdt; 2001.

Sannappanavar NY. A study of surgical
management of intestinal obstruction (Doctoral
dissertation, Rajiv Gandhi University of Health
Sciences); 2013.

Lu RH, Chang TM, Yen MH, Tsai LM.
Involvement of superoxide anion in the
pathogenesis of simple mechanical intestinal
obstruction. J Surg Res. 2003;115;184-90.

Fevang BT, Jensen D, Svanes K, Viste A. Early
operation or conservative management of patients
with small bowel obstruction?. Eur J Surg.
2002;168:475-81.

Baerga-Varela Y. Small bowel obstruction. In:
Kelly KA, Sarr MG, Hinder RA, eds. Mayo Clinic
Gastrointestinal Surgery. 1st ed. Philadelphia:
Saunders; 2004: 421-437.

Landscaper J, Cogbill TH, Merry WH, Stolee RT,
Strutt PJ. Long-term outcome after hospitalization
for small bowel obstruction. Arch Surg.
1993;128:765-71.

Zerey M, Sechrist CW, Kercher KW, Sing RF,
Matthews BD, Heniford BT. The laparoscopic
management of small bowel obstruction. Am J Surg.
2007;194(6):882-7.

Khaikin M, Schneidereit N, Cera S, Sands D, Efron
J, Weiss EG, et al. Laparoscopic versus open
surgery for acute adhesive small-bowel obstruction:
patients' outcome and cost-effectiveness. Surg
Endosc. 2007;21(5):742-6.

Cirocchi R, Abraha I, Farinella E, Montedori A,
Sciannameo F. Laparoscopic versus open surgery in
small bowel obstruction. Cochrane Database Syst
Rev. 2010:CD007511.

Adhikari S, Hossein MZ, Das A, Mitra N, Ray U.
Etiology and outcome of acute intestinal
obstruction: A review of 367 patients in Eastern
India. Saudi J Gastroenterol. 2010;16(4):285-7.

Cole GJ. A review of 436 cases of intestinal
obstruction in Ibadan. Gut. 1965;6:151.

Singh H. Acute intestinal obstruction. Arch Surg.
1965;91:389-92.

Khan JS, Alam J, Hassan H, Igbal M. Pattern of
intestinal obstruction a- hospital based study. Pak
Armed Forces Med J. 2007;57(4):295-9.

Taneja A, Mitra SK, Moghe PD, Rao PN, Samanta
N, Kumar L. Budd-Chiari syndrome in childhood
secondary to inferior vena caval obstruction.
Pediatrics. 1979;63(5):808-12.

Savage RA, Farmer RG, Hawk WA. Carcinoma of
the small intestine associated with transmural ileitis

International Surgery Journal | December 2019 | Vol 6 | Issue 12  Page 4376



21.

22,

23.

24,

25.

Deolekar SR et al. Int Surg J. 2019 Dec;6(12):4370-4377

(Crohn’s  disease). Am J Clin  Pathol.
1975;63(2):168-78.

Playforth RH, Holloway JB, Griffen WO.
Mechanical small bowel obstruction: a plea for
earlier  surgical intervention. ~ Ann  Surg.
1970;171(5):783.

Malik AM, Shah M, Pathan R, Sufi K. Pattern of
acute intestinal obstruction: is there a change in the
underlying  etiology?  Saudi  journal of
gastroenterology. Official J Saudi Gastroenterol
Assoc. 2010;16(4):272.

Tanphiphat C, Chittmitra P, Prasopsunti L.
Adhesive Small Bowel obstruction. Am J Surg.
1987;154:283-7.

Bhansali SK, Sethna JR. Intestinal obstruction. 1JS.
1970;34:57-62.

Kochar KS, Rai H, Singh. Management of acute
intestinal obstruction. 1JS. 1966;28:553-62.

26.

217.

28.

29.

30.

McEntee G, Pender D, Mulvin D, McCullough M,
Naeeder S, Farah S, et al. Current Spectrum of
Intestinal obstruction. Surg. 1987;74:976-80.

Gill SS, Eggleston F. Acute intestinal obstruction.
Arch Surg. 1965;91:589.

Brooks VLH, Butler A. Acute intestinal obstruction
in Jamaica. Surg Gynaec Obstet. 1996;122:261-4.
Ramachandran CS. Acute intestinal obstruction: 15
years experience. 1JS. 1982;672-9.

Sharkeed S. Intestinal obstruction. Am J Surg.
1975;130(1).

Cite this article as: Deolekar SR, Mahapatra B,
Subudhi S, Singhal P. A study of surgical
management and its outcome in adult patients with
intestinal obstruction. Int Surg J 2019;6:4370-7.

International Surgery Journal | December 2019 | Vol 6 | Issue 12  Page 4377



