¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(4); 552-558

Original Research Article

Evaluation of Prognostic Factors in Outcome of Bowel Anastomosis

Rashmi Ranjan Palai', Samarendra Satpathy?, Jagabandhu Barik’, Manas Ranjan
Sahu‘, Aman Mahapatro®
12 Assistant Professor, Department of General Surgery, VIMSAR, Burla

3Assistant Professor, Department of Radiodiagnosis, VIMSAR, Burla
45Junior Resident, Department of General Surgery, VIMSAR, Burla

Received: 01-01-2025 / Revised: 15-02-2025 / Accepted: 21-03-2025
Corresponding author: Dr. Rashmi Ranjan Palai
Conflict of interest: Nil

Abstract

Background: Bowel anastomosis, a surgical technique that re-establishes bowel continuity after resection of a
diseased segment, relies on meticulous surgical technique and adherence to fundamental principles for
successful outcomes. Gastrointestinal surgery safety hinges on factors influencing anastomotic healing.
Objective: This study aimed to identify risk factors for anastomotic leakage following bowel anastomosis,
determine the incidence of early complications, and evaluate mortality rates associated with the procedure.
Methods: A prospective, hospital-based study was conducted at VIMSAR, Burla, from November 2018 to
October 2024, encompassing all patients undergoing intestinal resection and anastomosis. Data were collected
through detailed patient history, clinical examination, and haematological and radiological investigations. A
total of 300 patients undergoing resection and anastomosis for various diseases were included.

Results: The study cohort included 12 patients under 20 years, 234 between 20 and 60 years, and 54 over 60
years of age. Anastomotic leak rates were higher in the elderly (over 60 years) at 33.3%, compared to 7.7% in
the 20-60 year age group. The study population consisted of 228 males (76%) and 72 females (24%). 36 patients
developed anastomotic leaks, with 66.7% of these presenting more than one day post-surgery. Small bowel to
small bowel anastomosis was performed in 174 patients (58%), while 78 patients (26%) underwent small to
large bowel anastomosis.

Conclusion: The type of anastomosis performed did not significantly affect the anastomotic leak rate.
Malnourished patients (indicated by low serum albumin levels) demonstrated a higher risk of anastomotic leak,
surgical site infection (SSI), morbidity, and mortality following bowel anastomosis. In emergency situations,
creating a temporary stoma in malnourished patients (after addressing the primary pathology) should be
considered to stabilize the patient, with delayed stoma closure planned. If anastomosis is unavoidable, these
patients should receive close postoperative monitoring for leak signs and prompt intervention. Optimizing
enteral nutrition before elective surgery may reduce morbidity and mortality rates.
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Introduction

The intestines, comprising the small and large
intestines, constitute a  significant portion
(approximately 90%) of the human digestive
system in terms of both length and surface area.
They are critical for the absorption of nutrients,
water, and micronutrients.

Pathological conditions affecting the intestines can
disrupt bodily homeostasis, necessitating timely
intervention to ensure a healthy and functional life
for the patient. Intestinal resection and anastomosis
are common surgical procedures performed on the
bowel. The history of bowel anastomosis dates
back to the 17th and 18th centuries, with Galen
credited with first using the term "anastomosis."
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Despite advancements in surgical techniques,
intestinal resection and anastomosis remain
challenging  procedures, highlighting  the
importance of continued research and study.

The primary objective of this study is to identify
the clinical and surgical factors that influence the
outcomes of intestinal resection and anastomosis,
specifically those that predispose patients to
anastomotic leakage. Historically, bowel surgery
was primarily limited to addressing protruding
intestines resulting from abdominal injuries, often
sustained during warfare. Sushruta, an Indian
surgeon from the 6th century BC, provided some of
the earliest known descriptions of bowel surgery,
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including the use of cautery for strangulated
hernias and ant mandibles to clamp bowel wounds.
The colonic epithelium relies heavily on short-
chain fatty acids, deriving approximately 75% of its
energy from their metabolism. Adequate bowel
viability can be assessed through observation of
colour changes upon inhalation of 100% oxygen.
Additional techniques for evaluating regional
perfusion include intra-arterial fluorescein injection
with ultraviolet lamp illumination and the use of
handheld Doppler ultrasound.

Resection involves isolating the affected bowel
segment with adequate margins, followed by serial
clamping and division of the mesentery and its
contained blood vessels. Non-crushing intestinal
clamps are applied at the proposed resection site,
with artery clamps placed on the specimen side.
The bowel can then be resected using a knife or
diathermy.

Typically, the outer posterior row of sutures is
placed first, followed by the inner row (posterior
wall first, then anterior wall), and finally, the
anterior outer row. Intraoperative complications
can arise from injury to critical anatomical
structures (e.g., ureters, spleen, bowel, duodenum)
due to surgical technique, obscured landmarks
because of the disease (e.g., peritonitis, adhesions),
or patient habitus (e.g., obesity). Postoperative
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complications, classified as early (within 30 days)
or late (after 30 days), can be general or surgery
specific.

Methodology

This study, conducted with the approval of the
institutional ethics committee, included 300
patients  requiring intestinal resection and
anastomosis who were admitted to the Department
of General Surgery, VIMSAR, and Burla from
November 2018 to October 2024, encompassing all
patients undergoing intestinal resection and
anastomosis.

Data were collected through detailed patient
history, clinical examination, and haematological
and radiological investigations. Patients aged 18
years or older requiring intestinal resection and
anastomosis were included in this study. The cases
were followed intraoperatively and postoperatively
until hospital discharge or the occurrence of an
event such as anastomotic leakage or patient death.

Results
Out Of the 300 cases studied:

e 12 cases (4%) were under 20 years old.

e 234 cases (78%) were between 20 and 60 years
old.

e 54 cases (18%) were over 60 years old.

Table 1: Age Predisposition with Anastomotic Leak

Age No. Of Cases Percentage Anastomotic Leak | Percentage
<20 12 4% 0 0%
20-60 234 78% 18 7.7%
>60 54 18% 18 33.3%
Number of cases
250 234
200
150
100
54
50
0 [
<20yr 20-60yr >60yr

Graph 1: Age Distribution

The anastomotic leak rate was significantly higher in the elderly (over 60 years), at 33.3%, compared to 7.7% in
the 20-60 year age group.
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Graph 2: Anastomotic Leak Rate

The study population consisted of 228 male patients (76%) and 72 female patients (24%).

Sex
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Graph 3: Sex Distribution

Comorbidities: Anaemia (haemoglobin < 10g/dl)
was a comorbidity in 48 patients (16%). The
anastomotic leak rate among anaemic patients was
25% (12/48), significantly higher than the 9.5%
rate  (24/252) observed in patients with
haemoglobin > 10g/dl. Elevated blood urea and
serum creatinine were present in 42 patients (14%),
and this group experienced a substantially higher
anastomotic leak rate of 57% (24/42) compared to
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the 4.6% rate (12/258) in patients with normal renal
parameters. Hyperglycaemia (elevated random
blood sugar) affected 26% of patients, with a
corresponding anastomotic leak rate of 30.7%
(24/52), in contrast to the 5% rate (12/248) in
patients with normal blood sugar. A significantly
elevated anastomotic leak rate of 71% (30/42)
compared to a rate of only 2.3% (6/258) in patients
with hypoalbuminemia.
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Comorbidities resulting leak
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Graph 4: Comorbidities Resulting Leak

Bowel gangrene resections had the highest
incidence of anastomotic leaks (30 cases), resulting
in a 20% leak rate. Among the 36 patients who
experienced anastomotic leaks, the majority (24, or
66.7%) presented with a delay of more than one

day after surgery. The types of anastomosis
performed were: small bowel to small bowel in 174
patients (58%), small bowel to large bowel in 78
patients (26%), and large bowel to large bowel in
54 patients (18%).

Table 2: Types of Anastomoses with Anastomotic Leak

No. of Cases In (%) Anastotic Leak In (%)
SS 174 58% 6 3.44%
SL 78 26% 30 38.4%
LL 48 16% 0 0%
Anastomosis type
174
180
160
140
120
100
80
60
40
20 Series 1
0

SMALL TO SMALL

SMALL TO LARGE

LARGE TO LARGE

Graph 4: Types of Anastomosis
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30 out of 36 patients who developed leaks (83%) had undergone end-to-side anastomosis, reflecting a leak rate

of 38.5% in this anastomosis type.
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Graph 5: Day of Anastomotic Leak

Clinical anastomotic leaks were typically
diagnosed 9.4 days after surgery, with a range of 5
to 14 days. The majority of leaks (34 patients) were
identified between days 5 and 10 post-operation.
Isolated cases were diagnosed on postoperative
days 11 and 12.

Discussion

Intestinal anastomosis is a surgical procedure that
creates a connection between two previously
separated sections of the intestine, re-establishing
intestinal continuity following the removal of
diseased bowel. While our understanding of
gastrointestinal healing and the impact of local and
systemic factors on anastomotic healing has
improved, anastomotic leakage and dehiscence
remain significant complications, associated with
substantial morbidity and mortality.  This
prospective study was conducted on all patients
undergoing intestinal resection and anastomosis at
VIMSAR Burla. Anastomotic leaks are a
dangerous complication of intestinal anastomosis
[1], potentially leading to peritonitis and
consequently, high morbidity and mortality rates.
Factors contributing to anastomotic leak include
hypoalbuminemia [2], advanced age[3], presence
of intra-abdominal sepsis, rectal location of the
disease, ASA grade 2 [4] or higher, perioperative
blood transfusion, and anaemia.

In this study, the observed anastomotic leak rate
was 12%, which falls within the reported range of
0.8% to 35%[5]. Hypoalbuminemia, intra-
abdominal sepsis, anaemia, advanced age, and
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perioperative steroid use were identified as
statistically ~ significant  prognostic ~ factors.
Hypoalbuminemia is a critical factor in the
development of anastomotic leaks.[6] The exact
mechanism by which malnutrition affects
anastomotic healing is not fully understood, but
may involve a deficiency of amino acids crucial for
collagen synthesis, or a weakening of the patient's
immune response. Hypoalbuminemia can impair
the innate immune response, specifically affecting
macrophage activation and potentially inducing
macrophage apoptosis.[7,8,9]

Within the study group, 28 patients received
systemic  steroids to manage respiratory
complications, often related to advanced age,
COPD, or chronic smoking. Of these 28 patients,
12 (42.85%) developed anastomotic leaks, a
statistically significant observation. In 10 patients,
the anastomotic leak closed spontanecously, while
one patient required re-operation. Clinical
anastomotic leaks were typically diagnosed 9.4
days after surgery, with a range of 5 to 14 days.
The majority of leaks (34 patients) were identified
between days 5 and 10 post-operation. Isolated
cases were diagnosed on postoperative days 11 and
12. The majority of patients with anastomotic leak
(AL) (81.1%) were treated non-operatively. Within
this group, spontaneous leak closure occurred in 28
patients, while 8 patients left the hospital against
medical advice and were subsequently lost to
follow-up. Reoperation was necessary for four
patients due to AL. Two patients who received a
temporary ileostomy died the following day. An
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additional two patients underwent a second
resection and anastomosis with a diverting
ileostomy. These latter patients experienced a good
postoperative recovery and had their ileostomies
closed after two and a half months.

Anastomotic leak contributed to approximately
11% of all deaths in this study (4 death), a rate
lower than the previously reported range of 12-
37%.[10,11,12] The morbidity rate in this study
was 30%, which is consistent with previously
reported series. The morbidity rate associated with
intestinal anastomotic surgery typically ranges
between 21% and 56.6%[13]. The observed
morbidity in our study is likely attributable to the
high prevalence of hypoalbuminemia (40%),
peritoneal contamination (48%), and emergency
surgeries (86%). [14] Previous research supports
this connection; Alves et al. and Lohsiriwat et
al.[15] have both demonstrated a significant
association  between  hypoalbuminemia and
increased morbidity. Furthermore, Gibbs et al.[16]
found that in major non-cardiac surgeries, a
decrease in serum albumin from above 4.6 g/dL to
below 2.2 g/dL correlated with a rise in morbidity
rates from 10% to 65%.

Our study's mortality rate of 18% falls within the
previously reported range of 1.5% to 30%[17,18] in
the literature. The most common procedure in our
study was emergent small bowel resection and
anastomosis (60%). In a prospective study, Amit et
al. reported a similar mortality rate of 17.1% for
patients undergoing emergent small bowel
resection. Westapel et al. reported an 18%
mortality rate, which increased to 30% in patients
without prior abdominal surgeries; only four
patients in our study had such a history.

The primary cause of death was cardiorespiratory
failure (66.6%), which may be attributed to the
prevalence of emergency surgeries and pre-existing
health conditions within the patient group.
Increased mortality was associated with older age,
emergency procedures, low albumin levels, and
intra-abdominal contamination. Prior research by
Alves et al. has linked emergency surgery to a
higher risk of death. Similarly, Gibbs et al. found
that decreasing serum albumin levels (from 46g/L
to 21g/L) correlated with a dramatic rise in
postoperative mortality (from under 1% to 29%).
Malnutrition is a recognized risk factor for death
following surgery, and serum albumin effectively
reflects nutritional status, identifying protein-
energy malnutrition that might be missed by
standard weight monitoring or physical assessment.

The SSI rate in our study was 26%, within the
reported range of 4.3% to 42.8% in the literature
and comparable to rates reported by Kalakouti. SSI
was the most common complication observed. The
elevated SSI rates in our study may be attributed to
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the high incidence of Class 4 wounds [19], intra-
abdominal  contamination, and  emergency
procedures [20]. Hypoalbuminemia also appeared
to be a contributing factor (47.05% vs. 15.3% in
patients without SSI). Hypoalbuminemia has been
identified as a risk factor for SSI following
gastrointestinal surgery and is known to increase
morbidity after colorectal resections.

Most SSIs in our study were managed
conservatively with antibiotics and drainage of pus.
Two patients developed an intra-abdominal abscess
requiring re-exploration. Four patients developed
abdominal wound dehiscence, both of whom had
low serum albumin levels. Overall, 16 of 100
patients  (16%) required reoperation. The
indications for reoperation were anastomotic
dehiscence in four patients and drainage of intra-
abdominal abscesses in twelve. A key strength of
this study is its prospective design. Limitations
include the small sample size, non-uniformity of
surgical indications, and lack of randomization.

Conclusion

Intestinal anastomosis carries significant mortality
and morbidity risks. Emergency small bowel
anastomoses and intra-abdominal infection increase
the risk of anastomotic leak. Malnourished patients
(low serum albumin) are at greater risk for
anastomotic leak, surgical site infection (SSI),
morbidity, and mortality. Serum albumin levels can
serve as a simple, reliable, and economical
prognostic marker.

Patients with intra-abdominal sepsis and those
treated with perioperative corticosteroids have a
significantly increased risk of anastomotic leak and
may benefit from a diverting stoma. Elective
surgery should be preceded by enteral nutritional
optimization. In the emergency setting, creation of
a temporary stoma in malnourished patients may be
considered. If anastomosis is necessary, close
postoperative monitoring for signs of leakage is
crucial.

Reference

1. Paul et al. Definitive Risk Factors for
Anastomotic Leaks in Elective Open
Colorectal Arnaud Alves et al Postoperative
Mortality and Morbidity in French Patients
Undergoing Colorectal Surgery. Arch Surg,
2005; 140: 278-283. Resection. Arch Surg,
2008; 143(9): 907-912.

2. Hesp, Lubbers, de Boer and Th. Hendricks.
Anastomotic Insufficiency in Small Bowel
Surgery - Incidence and  Treatment.
Langenbecks Arch Chir, 1986; 368: 105-111.

3. Amit Nair Dinker, R. Pai, S. Jagadish.
Predicting  anastomotic  disruption  after
emergent small bowel surgery. Dig Surj, 2006;
23:38-43.

International Journal of Current Pharmaceutical Review and Research

557



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

Palai et al.

Angelo Di Castro et al. Intestinal Anastomosis
with the Biofragmentable Anastomosis Ring.
Am J Surg, 1998; 176: 472-474.

Dana A. Telem, Edward H. Chin; Scott Q.
Nguyen; Celia M. Divino. Risk Factors for
Anastomotic Leak Following Colorectal
Surgery.Arch Surg, 2010; 145(4): 371-376.
Cornel Iancu et al. Host-Related Predictive
Factors for Anastomotic Leakage Following
Large Bowel Resections for Colorectal Cancer.
J Gastrointestin Liver Dis., Sept 2008; 17 (3):
299-303.

Varut Lohsiriwat et al. Pre-operative
hypoalbuminemia is a major risk factor for
postoperative complications following rectal
cancer surgery. World J Gastroenterol, 2008
February 28; 14(8): 1248-1251.

Colon and Rectal Surgery, 5th Edition>
Chapter 22 - Carcinoma of the Colon >
Surgical Treatment > Historical Perspective.
Shandall A, Lowndes R, Young HL: Colonic
anastomotic healing and oxygen tension. Br J
Surg, 1985; 72: 606-609.

Kumar A et al. Anterior resection:
Anastomotic leaks and strictures. World J
Gastroenterol, 2011 March 21; 17(11): 1475-
1479.

Derek et al. Preoperative Hypoalbuminemia is
an Independent Risk Factors for the
Development of Surgical Site Infection
Following Gastrointestinal Surgery. Ann Surg.
Aug, 2010; 252(2): 325-329.

Comparison of 30-day outcomes after
emergency general surgery procedures:

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

potential for targeted improvement. Surgery,
2010 Aug; 148(2): 217-38.

Derek et al. Preoperative Hypoalbuminemia is
an Independent Risk Factors for the
Development of Surgical Site Infection
Following Gastrointestinal Surgery. Ann Surg.
Aug, 2010; 252(2): 325-329.

Marco Braga et al. Nutritional Approach in
Malnourished Surgical Patients. Arch Surg,
Feb 2002; 137: 174-180.

Frank J. Thornton, Adrian Barbul. Healing In
the Gastrointestinal Tract. June 1997. Surgical
Clinics of North America, Jun 1997; 77(3):
549-575.

H. Akbarshahi et al. Perioperative Nutrition in
Elective Gastrointestinal Surgery —Potential
for Improvement? Dig Surg, 2008; 25: 165—
174.

Theodore R. Schrock, Clifford. W. Deveney, J.
Englebert Dunphy. Factors Contributing to
Leakage of Colonic Anastomoses. Ann Surg.
May, 1973; 177(5): 513-518.

Shackelford’s Surgery of the Alimentary Tract

(Sixth  Edition) >Stomach and Small
intestine>Suturing ~ Stapling and  Tissue
Adhesives>Surgical Suturing and

Technique>Suture Material.

H Westphal, H M R Hoque, R W Hoile.
Emergency small bowel resection in a district
general hospital. J R Soc Med, 1998; 91: 638-
639.

James Gibbs et al. Preoperative Serum
Albumin Level as a Predictor of Mortality and
Morbidity. Arch Surg, 1999; 134: 36-42.

International Journal of Current Pharmaceutical Review and Research

558



