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Abstract
Background:Anastomotic leaks are among the most dreaded complications after bowel surgery. In the present era, even with better understanding
of the impact of local and systemic factors on anastomotic healing, dehiscence and leakage remains frequent and serious problem associated with
high morbidity and mortality. However, problems with definitions and the retrospective nature of previous analyses have been major limitations.
The aim of the study to use a prospective database to study the incidence of intestinal resection and anastomoses, to determine important factors
and their significance in the healing of the anastomosis along with identifying the most ideal suture material for these techniques in our practice.
Subjects and Methods: This study was carried out on 40 patients who underwent resection and anastomosis of bowel for various pathological
causes in Kamineni Institute of Medical Sciences & Hospital Hyderabad during September 2018 to September 2019. Results: Out of the 40
patients who underwent resection and anastomosis of bowel, Anastomotic leaks were observed in 10 (25%) cases and all of them belonged to the
group who were operated on emergency basis. Hypoproteinaemia, peritonitis and perioperative blood transfusions, hypovolemia were important
attributable factors identified in the leak group. Minimal leaks were observed in the group of patients who were anastomosed with vicryl suture
material alone. Mortality was observed in 3patients in the leak group. At 6 month follow up none of them developed anastomosis related
complications like stenosis, diverticulum. Conclusion: The present study shows majority of the patients undergoing resection and anastomosis
were dealt on an emergency basis. Multivariate analysis showed six predictive variables i.e., serum albumin less than 3 g/l, use of corticosteroids,
bacterial peritonitis, malignancy, COPD, perioperative blood transfusions had a higher risk of developing anastomotic leaks. Vicryl when used
alone being the suture material of choice.
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Introduction

The creation of a join between two bowel ends is an operative
procedure that is of central importance in the practice of a gen-
eral surgeon and is still by far the most common surgical pro-
cedure, especially in the emergency setting, and is also com-
monly performed in the elective setting when resections are
carried out for benign or malignant lesions of the gastrointesti-
nal tract, done by the present day General Surgeon. This pro-
cedure restores intestinal continuity after removal of a patho-
logical condition affecting the bowel. A disastrous complica-
tion of intestinal anastomosis is anastomotic leak resulting in
peritonitis, which is associated with high morbidity and mor-
tality. [1–3] Proper surgical technique and adherence to funda-
mental principles is imperative to ensure successful outcome
after intestinal anastomosis.

Safety in gastrointestinal surgery may thus depend to a large
extent on the technical expertise of the operating surgeon in
his performance of the intestinal anastomosis. This expertise
is acquired with practice as is any other skillful art but a
gastrointestinal operation involves a series of exercises in
surgical judgment and it is imperative to adhere to several well-
established principles. The main ones relate to the creation of
a tension-free join with good apposition of the bowel edges
in the presence of an excellent blood supply. The importance
of surgical technique is underscored by the wide variations
of anastomotic leakage rates among surgeons and it is only
by attention to many details that safety is achieved in such
surgery. [4–7]

Knowledge of gastrointestinal (GI) surgery has developed
gradually over the centuries from amystical to a scientific level
today. During this evolution much emphasis has been placed
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on suture materials and methods without much understanding
of the healing process itself.

Nevertheless, anastomotic leakage and dehiscence remain fre-
quent and serious problems associated with highmorbidity and
mortality. Because it is difficult to examine the mechanisms
of gastrointestinal healing in clinical models except by retro-
spective analysis, studying animal models, with their accepted
limitations, has learned much. [8,9]

Here, I have made an attempt to study the Incidence of
Intestinal Resection and Anastomosis in CG & BH its various
etiologies with factors determining healing of an anastomosis.
Various techniques used in the sutured anastomosis of the
intestine among our surgeons and determine the technique
which is best and has the least anastomotic leaks, finally to
study the factors which have a bearing on the safe healing of
the intestinal anastomosis among all the patients undergoing
intestinal resections and Anastomosis for various causes in the
Department of General Surgery.

Aims & Objectives:

1. Incidence of intestinal resections and Anastomosis in
Tertiary care hospital and various causes leading to it.

2. To study important factors which determine the healing
of gastrointestinal tract after an Anastomosis and verify their
significance in healing of anastomosis.

3. To study various suture methods (sutures/staples) used
for anastomoses at different anatomical locations and thus
determine the most ideal suture material for these techniques
in our study.

Subjects and Methods

This study involved 40 patients between September 2018
and September 2019 undergoing intestinal resection and
subsequent anastomoses for various causes in the Departments
of General surgery at Kamineni Institute of Medical Sciences,
Narketpally, Hyderabad.

Inclusion criteria

• All the patients undergoing intestinal resections for various
causes requiring an anastomosis for distal continuity of bowel.

Exclusion criteria

• All the gastro intestinal anastomoses.

• All the biliary and enteric anastomoses/ pancreatico-enteric
anastomoses.

• Patients with malignancy who have undergone pre-operative
radiotherapy and chemotherapy.

• Steroid dependent patients.

Methods for collection of Data

Figure 1: Gangrenous bowel intussusception

• Direct interview with patient and obtaining detailed
history.

• Thorough clinical examination
• A pretested structural proforma will be used to collect

relevant information for each individual patients selected.
• Cases will be selected consequently based on inclusion

and exclusion criteria.
• Appropriate investigations performed over the patients.
• Routine investigations: Blood-Complete hemogram,

RBS, B.Urea, S.Creatinine, HIV, HBsAg.
• Relevant: Radiological – X ray abdomen, ultra sound of

abdomen, CT scan abdomen.

Figure 2: Ileal stricture

Results

The total number of cases considered in this study were 40.
These cases were considered for the study using the inclusion
and exclusion criteria as mentioned above. Out of the 240

Academia Journal of Surgery 99 Volume 3 99 Issue 1 99 January-June 2020 2



Raghunandan: Resection and Anastomosis of Bowel in Our Surgical Practice

laparotomies for various causes during the study period 40 of
them were done for resection and anastomoses of intestine.

In the present study there were 22 (55%) male patients and 18
(45%) female patients. The male to female ration around 1.5:1

Table 1: Sex Incidence
Sex Number Percentage (%)
Male 22 55
Female 18 45

In the present study patients below 15 years were 4 (10%),in
the age group 16-30 yrs were 7 (17.5%), in the age group 31-
45yrs were 15 (37.5%), in the age group 46-60 yrs were 4
(10%), the age group 61 &above considered old age were 10
(25%).

In the present study, 10 (25%) out of 40 patients underwent
intestinal resection and anastomoses for malignant conditions.
Out of which ca rectum 2 (20%), ca colon 3 (30%), casigmoid
3 (30%), ca caecum 2 (20%).

Table 2: Age distribution
Age Number Percentage (%)
<15 4 10
16-30 7 17.5
31-45 15 37.5
46-60 4 10
>61 10 25

Table 3: Types of Malignancy (N=10)
Malignancy
Type

Number Percentage (%)

Rectum 2 20
Cocolon 3 30
Casigmoid 3 30
Cacaecum 2 20

In the present study, 16 (36%) out of 40 patients underwent
intestinal resection and Anastomoses for intestinal obstruc-
tion. Out of which 6 (37.5%) patients for post-operative adhe-
sions with intestinal gangrene, 2 (12.5%) patients for intussus-
ceptions, 2 (12.5%) patients for sigmoid volvulus, 2 (12.5%)
patients for ileal stricture, 2 (12.5%) patients for bands and 2
(12.5%) patients for terminal ileal knot.

In the present study 4 out of 40 cases underwent Intestinal
Resection and Anastomoses for Abdominal Koch’s. Out of
which 3 (75%) cases were for Ileo- caecal Koch’s and 1 (25%)
for Tb hepatic flexure.

Table 4: Etiology of intestinal obstruction (N=16)
Intestinal obstruc-
tion

Number Percentage (%)

Intestinal gangrene 6 37.5
Intussusceptions, 2 12.5
Sigmoid volvulus 2 12.5
ileal stricture 2 12.5
bands 2 12.5
Ileal Knot 2 12.5

Table 5: Abdominal Tuberculosis (N=4)
Abdominal Tuber-
culosis

Number Percentage (%)

Abdominal Koch’s 3 75
Ileo-caecal Koch’s 1 25

In the present study 4 out of 40 cases underwent Intestinal
Resection and Anastomoses for Strangulated Hernia Amongst
which 2 (50%) strangulated Inguinal hernia and 2 (50%) were
for strangulated recurrent incisional hernia.

Table 6: Etiology of Strangulated Hernia
Strangulated Hernia Number Percentage

(%)
strangulated Inguinal
hernia

2 50

strangulated recurrent
incisional hernia.

2 50

In the present study 4 out of 40 cases underwent Intestinal
Resection and Anastomoses for Enteric fever Related condi-
tion. And all 4 cases were for ileal perforation with peritonitis.

Table 7: Relation of Enteric fever
Entric fever pathology Number Percentage

(%)
ileal perforation with
peritonitis

4 100%

Jejunal perforation 0 %

In the present study 4 out of 40 cases underwent Intestinal
Resection and Anastomoses for Mesentric Ischaemia, 2 out
of 40 cases for blunt and penetrating Trauma abdomen (1
each respectively) 1 each out of 40 cases for Inflammatory
bowel disease and Hirschsprung Disease, 2 out of 50 cases for
Meckel’s Diverticulum.

Thus the various Etiologies leading to Intestinal Resection and
Anastomoses is summarized and represented in the following
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Table 8: Etiologies of Resection and Anastomoses
Etiology of Resection and
anastomoses

Number Percentage
(%)

Mesentric Ischaemia 4 10%
Blunt trauma 1 2.5%
penetrating Trauma abdomen 1 2.5%
Inflammatory bowel disease 1 2.5%
Hirschsprung Disease 1 2.5%
Meckel’s Diverticulum. 2 5%

graph

Out of the 40 patients who were operated for resection and
anastomoses of Bowel, 30 patients (75%) were operated on an
emergency basis and remaining 10 patients (25%) were oper-
ated on an elective basis with preoperative bowel preparation
and correction of nutritional status and haemopoitic deficien-
cies if present.

Table 9: Resection & anastomoses
Resection & anasto-
moses

Number Percentage
(%)

emergency basis 30 75
Elective 10 25

Remarkably none of the prepared elective resection anasto-
moses leaked and thus the leaks observed in this series were
only in the emergency laparotomy group. Out of the 30 patients
who underwent emergency surgery 10 (33.3%) patients devel-
oped postoperative anastomotic leaks.

Table 10: Surgeries and leaks
Surgery Number of leaks Percentage

(%)
Emergeny (30) 10 33.3
Elective(10) 00 00

For convenience of the study the resections done have been
divided as follows:

• Isolated Small bowel Anastomoses
• Isolated Large bowel Anastomoses
• Anastomoses between Small and Large bowel.
Small bowel Anastomoses

Includes Jejunal Resection Anastomoses, Ileal Resection and
Anastomoses and Jejuno-Ileal Anastomoses.

Total number of patients who underwent anastomoses in the
Small bowel was 18 (45%).

Among which Jejunal Anastomoses were 3 (16.6%), Ileal
Anastomoses were 13 (72.2%) and the Jejunoileal Anasto-
moses were 2 (11.1%).

Large bowel anastomoses

Includes patient undergoing left hemicolectomy, left anterior
resection and End to End Anastomosis, segmental resection
and End to End Anastomosis.

Table 11: Small Bowel Anastomoses (N=18)
Small Bowel Anasto-
moses type

Number Percentage
(%)

Jejunal Anastomoses 3 16.6%
Ileal Anastomoses 13 72.2%
Jejunoileal Anasto-
moses

2 11.1%

Total number of patients who underwent anastomoses for large
bowel were 6 (15%), amongst which left hemicolectomy were
1 (16.6%),anterior resection with End to End Anastomosis
were 2 (33.3%) and segmental resection and anastomoses were
3 (50%)

Anastomoses between Small and Large Bowel

Includes patients who underwent Right hemicolectomy, Duo-
deno descending colon anastomosis, segmental resection with
end to end anastomosis, ileal resection with End to End ileal
and ileo-transverse Side-to Side anastomosis.

Total number of patients who underwent anastomoses between
small and large bowel were 16 (40%). Amongst wh ch
right hemicolectomy were 8 (50%), segmental resection
with End to End anastomoses were 5 (31.2%),segmental
resection with End to End and Ileo-transverse Side to Side
anastomosis were 2 (12.5%), duodeno-desecending colon End
to End anastomosis were 1 (6.25%). Total number of patients
who underwent anastomoses for large bowel were 6 (15%),
amongst which left hemicolectomy were 1 (16.6%),anterior
resection with End to End Anastomosis were 2 (33.3%) and
segmental resection and anastomoses were 3 (50%)

Anastomoses between Small and Large Bowel

Includes patients who underwent Right hemicolectomy, Duo-
deno descending colon anastomosis, segmental resection with
end to end anastomosis, ileal resection with End to End ileal
and ileo-transverse Side-to Side anastomosis.

Total number of patients who underwent anastomoses between
small and large bowel were 16 (40%). Amongst wh ch right
hemicolectomy were 8 (50%), segmental resection with End
to End anastomoses were 5 (31.2%),segmental resection with
End to End and Ileo-transverse Side to Side anastomosis
were 2 (12.5%), duodeno-desecending colon End to End
anastomosis were 1 (6.25%).
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Among the 18 patients who underwent small bowel anasto-
moses 4 (22.2%) anastomoses leaked.

Among the 6 patients who underwent large bowel anastomosis
2 (33.3%) Anastomosis leaked.

Among the 16 patients who underwent anastomosis between
small andlarge bowel 2 (12.5%) anastomoses leaked

Risk Factors

In the present study out of 40 patients 30 (75%) had either
single or multiple risk factors and 10 (20%) had no risk
factors. The risk factors observed have been categorized in the
following chart.

Table 12: Risk factors
S.
No.

Risk Factors Patients
N=40

Percentage
(%)

1 Anaemia 11 27.5%
2 Hypoproteinaemia 9 22.5%
3 Peritonitis 8 20%
4 Septicemia 3 7.5%
5 Uraemia 4 10%
6 Old age 5 12.5%

Techniques Used for Anastomoses

Small bowel Anastomoses: Out of the 18 cases of small bowel
anastomoses 15 (83.3%) were done in Two layers and 3 cases
were anastomosed by Single layer continuous sutures.

Amongst the 15 cases anastomosed by Two layers, 10
(66.6%) cases were anastomosed by outer interrupted and
inner continuous fashion out of which 1 (6.6%) anastomosis
leaked. 2 (13.3%) cases were anastomosed by both layers
in continuous fashion out of which 2 (66.6%) anastomoses
leaked. 1 (10%) cases were anastomosed by both layers in
interrupted fashion out of which both cases (100%) leaked.

Out of the 3 cases anastomosed by single layer continuous
sutures none of the cases leaked.

Large bowel anastomoses: out of the 7 cases of large bowel
anastomoses 5 (71.42%) cases were anastomosed in Two
layers and 2 (28.57%) cases were anastomosed by single layer
interrupted sutures.

Out of the 5 anastomoses done in Two layers, 3 (60%) were
anastomosed by outer interrupted and inner continuous sutures
and none of the cases leaked. 1 (20%) case was anastomosed
by both layers in continuous fashion and itdidn’t leak. 1 (20%)
case was anastomosed by both layers interrupted fashion and
the anastomoses leaked.

Out of the 2 anastomoses done in Single layer interrupted
suture, 1(50%) case leaked.

Small and Large bowel anastomoses: Out of the 16 cases
of anastomoses between small and large bowel all were
anastomosed in Two layers.

Amongst the 16 cases anastomosed by Two layers, 10
(62.5%) cases were anastomosed by outer interrupted and
inner continuous fashion out of which 2 (20%) anastomosis
leaked. 1 (10%) cases were anastomosed by both layers in
continuous fashion none of the cases leaked. 2 (20%) cases
were anastomosed by both layers in interrupted fashion out of
which 1 (20%) case leaked.

Mortality

Total in patient mortality was 4 (8%). Total anastomotic leaks
being 11 (27.5%), out of which 4 (36.6%) patients recovered
after relaparotomy and no complications were observed, 4
(36.6%) patients weremanaged conservatively. Thusmortality
in leak group was 3 (75%).

Mortality in non leak group was 1 (25%), cause of death in this
patient was myocardial ischaemia and she was a known case
of ischaemic heart disease with type 2 diabetes mellitus.

Discussion

Most operations on the gastrointestinal tract involve the suture
or anastomoses of the gut, and it is this aspect of the alimentary
canal that is associated with dangerous complications. The
breakdown of the suture line of anastomoses can result in
fecal fistulation and serious or fatal septic complications.
Operations on the intestines are very common surgical
procedures being done by the surgeons. These operations
requiring resections and anastomoses of the bowel account
for roughly 20% of all the laparotomies being done in our
institution. [7–10]

Even though resection and anastomoses of the intestines is a
common surgical procedure it is still at times associated with
morbidity in the form of anastomotic leak, stricture formation,
fecal fistula and diverticulum and at times Mortality due to
the associated septic complications. Morbidity in patients is
not only a loss to the patient but to the society in which the
patient is a part. Anastomotic leaks result in dramatic increase
in hospital stay and as such the management is an expensive
affair to the patient and in a majority of cases operated in a
Government Hospital to the nation.

The present study showed themaximum incidence of resection
anastomoses was between patients in the age range of 31 to
45 years (37.5%) and the next group was those above 61
years (25%). These years in a mans life are considered the
most important in terms of materialistic gains which only
emphasizes the loss in terms of morbidity and mortality to the
individual and the society in which the individual is a part.

Causes for the resection
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In this study there were various causes for the resection of the
intestine. The majority of patients i.e, 16 (36%) had undergone
resection of the intestine for Intestinal Obstruction for a
mechanical cause. Of the 16 cases of intestinal obstruction
operated in Emergency setting post operative adhesions
(37.5%) and intussusception (12.5%) were the most common
causes followed by strictures, bands , volvulus and ileal knots.
Abdominal Koch’s (3 patients)also being the common cause
in India.

The second common cause for undergoing resection of
the intestine was malignancy 10 cases (25%). All these
10 patients were operated after adequate staging of the
disease radiologically and concluding that these tumours were
operable.

The next group was those who had irreducible obstructed her-
nia (4 patients and 10%). Of these patients who had Inguinal
Hernia and presented to us with obstruction and gangrenous
part of the bowel requiring resection and anastomoses were
2 (50%). The patients who needed resections with adherent
intestines for the repair of recurrent Incisional Hernia were 2
(50%).

Anatomical Divisions of the resections

In the present study all the patients who underwent resections
were divided into the following groups:

1. Isolated Small Bowel Anastomoses.

2. Isolated Large Bowel Anastomoses.

3. Anastomoses between Small and Large Bowel.

Among these 3 groups the maximum patients were in the small
bowel group accounting for 18 patients and 45% of the total
patients, then it was the small to large bowel group accounting
for 16 patients and 40% of patients and the last group i.e., the
isolated large bowel group accounted for 7 patients and 17.5%.

Among the small bowel resections, Ileal resections were the
majority accounting to 13 patients and 72.2% of all small
bowel resections. In 3 patients (16.6%) Jejunal resection
and anastomosis was carried out. Jejunoileal resection and
anastomosis was done in 2 patients (11.1%).

Among the anastomoses done between the large and small
bowel Right Hemicolectomy was the most common procedure
that was done accounting for 8 patients and 50%. Next were
segmental Colonic resections 5 patients and 31.2 %. 2 patients
i.e., 12.5% underwent a side to side ileo-transverse bypass
following segmental resection and End to End Anastomoses.
1 (6.25%)underwent extensive resection of small and large
bowel and a duodeno descending colon anastomoses was done.

Amongst the isolated large bowel group left anterior resection
was done in 2 patients (33.3) and right segmental resections
were done in 3 patients each accounting for 50% each and
followed by 1 (16.6%) case of left hemicolectomy.

Anastomotic Dehiscence and Leaks
A total of 8 patients (20%) developed postoperative leaks
among which4 patients recovered with a relaparotomy and 4
patients recovered by conservative and supportive manage-
ment. Western Literature quote variable rates of leaks ranging
from 2.0% to 6%. [11,12] Much higher rates of leak i.e., around
20-25% have been reported in literature in patients under-
going low colonic resections and in series in which patients
undergo routine radiological evaluations of anastomoses post-
operatively.

Correlation of Leak with Risk Factors
• 7 of the 11 patients who developed leak postoperatively had
serum Albumin levels less than 3.0g/L.

• 3 of these patients had postoperative Albumin Infusion, the
remaining 4 patients were also advised the same but could not
do so because of the cost involved in the treatment.

• 9 patients (22.5%) of the patients in this series had hypopro-
teinaemia however only 7 patients with hypoproteinaemia
developed leak, the remaining 2 patients were treated both
pre and postoperatively aggressively with Albumin and Blood
transfusions.

• 11 patients (27.5%) had anaemia of hemoglobin less than
8gm%, among which a majority of them were females.
However only 7 patients developed leaks and preoperative
transfusion of packed cells was advocated only in 4 patients
among which all the 7 were a part.

• As a majority of these anaemic patients did not develop leak
its significance in anastomotic healing is doubted.

• Bacterial peritonitis was observed in 8 patients (20%) out of
which 7 developed postoperative anastomotic leaks.

• In all the 11 patients who had leak there was preoperative
Hypovolaemia-shock.

• 7 of the 11 leak patients had also received preoperative
transfusion of 2 units of packed cells.

• 12 patients in the study group had Chronic Obstructive
Pulmonary Disease (COPD) out which all the patients who
leaked were a part expect one in the pediatric age group.

• Out of the 11 patients who leaked 3 of them were above 61
years and remaining of them were below 60 years. Thus old
age was an indicator of leak.

Mortality and Morbidity
The total inpatient mortality observed in this study was 3
patients (7.5%). A total of 10 patients developed anastomotic
leak out of which 4 patients survived after a relaparotomy and 2
patients recovered by conservative management. However the
remaining 3 patients died had anastomotic leak related septic
complications accounting for 75% of the overall mortality. The
other 1 (10%) patient who died was in the non leak group and
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was a known diabetic and ischaemic heart disease patient and
died due to Myocardial infarction.
Among the patients who died 3 (75%) had leaked and thus
anastomotic leak was itself a significant predictor of mortality
in this study.

Conclusion

Large bowel anastomoses with interrupted sutures has higher
rate of leak and no difference in the rate of anastomotic leak
with the different technique used in the anastomoses between
small bowel and between small and large bowel. Adequate
blood supply to the two cut mucosal edges is essential. Ends
should be sutured without undue tension. Irrespective of the
suture material used the anastomoses will heal. The preferred
suture material was Vicryl were affordability was not a factor.
Anastomotic leaks were an independent predictor of mortality.
No effect of gender and Obesity. Anastomotic leaks were more
in the elderly individuals There is no effect of Diabetes on the
anastomotic healing.
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