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Abstract

The incidence of post-operative small bowel
obstruction after standard, open appendectomy was
calculated during five year duration at  S. S. Institute
and Research Centre, Davangere, Karnataka State.

Post-operative small bowel obstruction is one of
the adverse effects of appendectomy but its frequency
varies from centre to centre. The incidence of small
bowel obstruction is significantly high in perforated
appendicitis, midline incisions, and chronic
appendicular pathology. The midline incision has
increased the frequency of post-operative adhesions.

This study was conducted to determine the
incidence of this complication among our patients
who had open appendectomy and identify the factors
which may increase the chances of developing such
complications.

Keywords: Bowel obstruction; Apendectomy;
Retrospective; Study; Postoperative.

Introduction

Appendectomy is nearly the most
commonly performed abdominal emergency
operation throughout the world. Post

appendectomy adhesive small bowel
obstruction occurs in 1 to 1.5% of all patients
within 14 years of the operation.[1]

Appendectomy is one of the most frequently
performed emergency surgery, and it is
associated with various short and long term
morbidities. Postoperative small bowel
obstruction is recognized as long term adverse
effect of appendectomy.[2]

The frequency of this complication is not
well known but the reported risk ranges from
0.2- 10.7%.[3] The post-operative adhesions
are a significant problem after colorectal
surgery. However, the basic epidemiology and
clinical burden are unknown.[4]

Postoperative adhesive small bowel
obstruction is one of the most important
complications after any abdominal or pelvic
surgery. It accounts for about 32% of all cases
of acute small bowel obstruction.[5]

It was considered that previous
appendectomy is the most important cause of
adhesion causing mechanical bowel
obstruction. Adhesive bands are usually the
cause of obstruction in such patient.[6]

The management of postoperative
adhesions is still debatable; some authors
recommend conservative treatment and
others urges early operative intervention.[7]

The management is very important as
adhesive small bowel obstruction is clinically
challenging and at the same time, mortality
rate rises a lot if the bowel becomes necrotic
or perforated.[8]
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Patients and Methods

This is a retrospective hospital based study
conducted in S.S. Institute of Medical Sciences
& Research Centre, from June 2005 to June
2010. The only patients whose appendices
were physically removed and subjected to
histopathology were included. The patients
readmitted for adhesive bowel obstruction
were traced and their clinical data was
analysed. The patients suspected to have
malignant adhesive intestinal obstruction were
excluded from this study.

The data collected was interval between the
appendectomy and bowel obstruction, type of
intervention, clinical data, radiological and
laboratory investigations, days elapsed
between admission and operative
intervention, operative findings including type
of adhesions, degree of obstruction, intestinal
complications, need for resection,
postoperative complications and mortality.

The investigations done were complete blood
picture, serum creatinine, serum electrolytes,
random blood sugar, chest x-ray, erect plain
abdominal x-ray on admission.

The arterial blood gases were not done
routinely in all patients. The immediate
operative intervention decision was taken
according to the clinical assessment of
patients.

The patients who were explored
immediately had different combinations of
clinical presentation; fever, severe vomiting,
rebound tenderness, tachycardia, total count
> 12000/dl. All the other patients were given
a chance for conservative management.

The conservative management included:

1. No oral intake completely.

2. Nasogastric tube insertion for aspiration.

3. Urinary catheterization.

4. Fluid & electrolyte replacement.

5. Daily twice abdominal examination.

6. Maintaining vital signs chart.

7. Daily blood count.

8. Amount & nature of Nasogastric tube
aspiration.

The result of the histopathological
examination was recorded as normal,
inflamed, suppurative, perforated appendicitis
and designed to record the data statistical
analysis. The statistical analysis was done using
Statistical Package for Social Science [SPSS]
version 15.0 (trial version). The presentation
of data was done in the form of numerical and
tabular forms as appropriate. Statistical
significance level was considered at p value
<0.05.

Chi square test or Fisher’s exact test were
used to determine statistical differences
between categorical variables.

Results

Seven hundred eighty two patients had
undergone open appendectomy during June
2005 to June 2010 at S. S. Institute of Medical
Sciences & Research Centre.

 Only 47 patients presented with small
bowel obstruction. Out of these 28 [3.6%]

The number of affected patients

  Sex incidence in this study
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patients were males and 19 [2.4%] patients
were females. The age of these patients ranged
from 10years to 48years, mean age was 29
years. Two patients [0.2%] had early post-
operative small intestinal obstruction within
6 months of appendectomy, 13 [1.6 %] patients
presented within two years of appendectomy,
and the remaining 32 [4%] patients presented
after two years of appendectomy operation.
The suture material used in the first surgery
was 2-0 vicryl , silk and linen. All patients are
operated by surgeons.

All patients presented to the hospital in the
emergency ward with abdominal pain of
different degrees and clinically significant
abdominal distension suggesting small bowel
obstruction.  The other clinical findings include
fever, tachycardia, vomiting, dehydration,
exaggerated bowel sounds, rebound

Time of presentation of patients

Treatment modalities of obstructive
patients

Intra-operative findings of the patients

Histopathology Total
(n)

No. Positive
cases (%)

Normal (a) 63 9(14.3)
Acutely Inflamed (b) 108 7(6.5)

Suppurative (c) 458 11(2.4)
Perforated 82 15(18.3)

Others 71 5(7.0)

Total 782 47(6.0)

X2= 37.2, P<0.001 HS, 3 d.f

Histopathology results of appendectomy
patients

Obstruction Due To Bands
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tenderness. The silent abdomen has not been
found in all patients.

Four patients were explored immediately
after short period of pre-operative
resuscitation. 8 patients developed rising
tachycardia, fever, leukocytosis or rebound
tenderness were considered for exploration.
35 patients improved with conservative
management and were discharged after
complete resolution of obstructive signs.

Intra-operatively, band adhesion with
complete obstruction was found in 4 patients,
1 patient had resection of a part of the bowel
because of strangulating gangrene of that part,
at the site of band adhesion. Other 7 patients
had filmy adhesions hence adhesiolysis done
without intestinal resection. No case of small
bowel obstruction due to bite through bowel,

if so they present within few days of
appendectomy.

Post-operatively, there was no mortality and
all patients were discharged. Three [0.3%]
patients had wound infection during post-
operative period which was managed
accordingly.

In this study the incidence of small bowel
obstruction is high in whom linen was used
to ligate the base of the appendix compared
to vicryl and silk.

 The histopathology result of patients
[N=782] who underwent appendectomy. 648
of the appendices were inflamed, suppurative
or perforated as shown in Table 2.

a) Normal: no evidence of inflammation

b) Acutely inflamed: macroscopic and
microscopic evidence of inflammation

c) Suppurative: macroscopically inflamed

Discussion

Small bowel obstruction can be caused by a
variety of conditions including post-operative
adhesion, malignant tumour, hernia,
inflammatory bowel disease, volvulus and
intussusception. The most common cause of
small bowel obstruction in United States is
adhesion from a previous laparotomy
accounting for approximately 60% of all

Bands Causing Obstruction

Gangreneous Bowel Due To Constricted
Band

Constriction Band With Gangrene Bowel
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cases.[9] The mechanical obstruction remains
the most common surgical emergencies.[10]

There has been considerable alteration in the
nature of the causes of intestinal obstruction
with post-operative adhesions as the most
common cause of intestinal obstruction.[11]

 In many earlier studies appendectomy has
been the most common prior
operation.[12]Intra-abdominal adhesions
usually develop after injury of the peritoneum.
They may develop after intra-peritoneal
procedures or after non-operative peritoneal
irritation. Post-operative intra-abdominal
adhesions are a major and challenging
problem for all surgeons. There are clinical
developments in the pathophysiology,
epidemiology, diagnosis and treatment of
intra-abdominal adhesions.[13] There are
trials to control the formation of adhesions
post-operatively never stopped, but till now
limited success is the result.[14]

Post-operative adhesion occur in 95% of all
patients after any intra-peritoneal procedures,
most of them are clinically insignificant but
some of them are the principal cause of serious
complications [15]; of them small bowel
obstruction, either simple or strangulated, is
the most serious one.[16]

Acute appendicitis and appendectomy are
nearly the most important cause of intra-
peritoneal adhesion formation.[17] Most
authors considered early post-operative
adhesive small bowel obstruction if it occurred
within the first 3 weeks of appendectomy.[18]

In this series, clinically significant adhesive
small bowel obstruction presented after
6months of the appendectomy. One patient
who presented early post-operative period was
operated upon.

The high incidence of suspicion is vitally
important in the early diagnosis of
postoperative adhesive small bowel
obstruction, as early in the disease. The
symptoms and signs are usually non-specific
and radiological findings are minimal. The late
presentation was also the main cause for
gastrointestinal resections.

The most patients presented with post-
appendectomy adhesive intestinal obstruction
had single band adhesion with complete
intestinal obstruction. But why this dominance
of single band adhesion post-appendectomy
is still a question to be answered. The
appendicular stump may play an important
role, as it may be a part of the adhesive band.
The presence of pus in the pelvis may lead to
the formation of pelvic adhesions, mainly
perforated appendix. It has been found that
the probability of post appendectomy adhesive
intestinal obstruction is significantly increased
in patients who had normal or perforated
appendix.[19]

The higher incidence of intestinal
obstruction in patients with normal appendix
may be due to the fact that finding of normal
appendix triggers the search for other
pathology, leading to more trauma to the
serosa of the small intestine, hence increasing
the chances of post-operative adhesive
obstruction.

On the other hand, the degree of
inflammation in case of a perforated appendix
correlates to the magnitude of the healing
response, leading to formation of more fibrous
adhesions, which could precipitate intestinal
obstruction. In support to this notion, our
findings that infection and mechanical trauma
constitute the most essential causes of
adhesions. Some investigators concluded that
minimal invasive surgery can reduce the risk
of small bowel obstruction in comparison to
open appendectomy, but further observation
and follow up is needed before a reliable
conclusion can be drawn regarding the place
of laparoscopic appendectomy in reducing
such complication.

Many recent publications have reported
reduction of the formation of post-operative
adhesion after an abdominal operation, with
the use of different substances. The use of an
off-the-shelf biomaterial, which does not
complicate the surgical procedure or impede
healing, while controlling the formation of
post-surgical adhesions, would be a significant
achievement. The ideal material would be
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easy to use in the operating environment,
biocompatible, prevents adhesion during
healing, and would facilitate re-entry if
required for subsequent surgery. However, all
the currently available substances need further
evaluation to confirm their efficiency.

Conclusion

The overall risk of small bowel
appendectomy in children is low (0.7%) and
is significantly related to perforated
appendicitis. Post-appendectomy small bowel
obstruction is a serious, unpredictable
complication. It is usually complete obstruction
caused by tight single band adhesion with
unexpected spontaneous resolution.

Early operative intervention is
recommended strongly in patients with early
post appendectomy adhesive small bowel
obstruction.

Small bowel obstruction after laparoscopic
appendectomy appears statistically less
common than open appendectomy but this
study has not included the laparoscopic
appendectomy and it needs further follow up
to come to the conclusion.
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