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ABSTRACT

Background: In emergency as well as in elective situations, gastrointestinal anastomosis is an essential step to
maintain the continuity of gastrointestinal tract following intestinal resection. Anastomotic complications, primarily,
anastomotic leaks is one of the most widely feared and extensively studied problems in GI surgery. That’s why this
study was conducted to identify the risk factors for early complications in gastrointestinal anastomosis

Methods: This was a cross sectional observational Study which took place in the department of Surgery, Rangpur
Medical College Hospital and private hospitals in Rangpur, Bangladesh from 1st October 2018 to 31st March 2019
over a period of 6 months. All statistical analysis was performed using the SPPS software program version 26.0
(SPSS, Inc., Chicago, IL, United States of America). A p value<0.05 was considered statistically significant.

Results: A total number of 200 patients were included in the study by purposive sampling method. Mean age of the
study population was 46+13.6 years with a male female ratio of 2:1. Among them 44% patients had gastro-jejunal
anastomosis and 66% patients had anastomosis involving small and large gut. Anastomotic leaks (AL), (4.5%) and
hemorrhage (2.2%) were the main post-operative complications. Re-operation was required in 3.5% patients.
Operative mortality rate was 5.5%, with 06 deaths (54%) secondary to anastomotic complications. Univariate analysis
of the overall population male patient, age, malnutrition, malignancy, sepsis and uses of steroids were independent
predictors of postoperative complication following gastrointestinal anastomosis.

Conclusions: Anastomotic complications, particularly anastomotic leaks, remain a major unsolved problem in GI
surgery.
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INTRODUCTION

the ends. An insecure intestinal anastomosis is an

The basic principles of intestinal anastomosis were
established more than 100 years ago by Travers, Lembert
and Halsted and have since undergone modification.!
Fundamentally Good anastomotic healing mainly
depends on accurate approximation of the bowel ends
without tension and with a good blood supply to both of

unacceptable iatrogenic hazard. The process of intestinal
anastomotic healing mimics that of wound healing
elsewhere in the body in that it can be arbitrarily divided
into an acute inflammatory (lag) phase, a proliferative
phase and finally, a remodeling phase.> A number of
factors both local and systemic significantly influence the
healing of anastomosis in the gastrointestinal tract. These
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factors can be classified into preoperative, operative and
postoperative. The sound healing process of anastomosis
depends mainly on anastomotic technique, which is most
important determinant. In order to devise a sound and
tension free gastrointestinal anastomosis it is imperative
to understand the various clinical, technical and non-
clinical aspects influencing any anastomosis in the GIT.
Adequate apposition, appropriate alignment, good local
blood supply and tension free equally spaced stiches can
affect gastrointestinal anastomosis positively.
Malnutrition, abdominal sepsis, generalized sepsis and
immunosuppression can negatively impact the outcome
following gastrointestinal anastomosis.

The rates of complications involving anastomoses of the
gastrointestinal tract have varied widely in different
studies.>* Major early complications are anastomotic
leakage, hemorrhage and obstruction due to inflammatory
edema.’ Leaks were defined by any evidence of internal
or external fistula, abscess or intra-abdominal sepsis and
they were identified either at reoperation or via
examinations with contrast medium.> Hemorrhage was
defined as significant bleeding (>100 mL/h) in the
immediate postoperative period that required emergency
reoperation or hemodynamic resuscitation.’ Minor
anastomotic bleeding that did not require transfusion was
not included.® Obstruction or stenosis was defined as
narrowing due to inflammatory swelling or kinking of
significant magnitude to delay or halt normal passage of
intestinal contents.® This obstruction was defined either
endoscopically or radiographically with contrast material.
Minor complications are wound infection, urinary tract
infection and pneumonia. Much discussion has appeared
in the literature concerning anastomotic complications is
the anastomotic leaks.”$

The prevalence of intraperitoneal anastomotic leak varies
in the literature between 2% and 5%. Rates as high as
30% have been reported when routine postoperative
visualization with contrast material has been performed,
with corresponding clinical leak rates of 10-30% reported
after low anterior resections.’ Leak rates have been lower
for intraperitoneal colonic and gastric anastomoses (8%
and 5%, respectively).!”

Studies have reported various factors to be related to an
increased rate of anastomotic complications: advanced
age, diabetes mellitus, weight loss, emergency surgery,
infection, hypotension, prolonged surgery, different
levels of surgeon and performance of extra peritoneal
anastomosis.!! The reports concerning the technical
aspects of anastomoses have yielded conflicting data
concerning anastomotic complications when comparisons
were made between sewn and stapled anastomoses;
single- and double-layered sewn anastomoses and everted
and inverted sewn anastomoses.'?

There is a great deal of conflicting data regarding risk
factors for anastomotic leakage, with most studies
looking only at anastomoses performed at one level of

gastrointestinal (GI) tract. The purpose of this study was
to evaluate the incidence, possible predictive factors and
result of treatment of anastomotic complications in
patient undergoing at all level of GI tract.

METHODS

This was a cross-sectional observational Study which
took place in the department of Surgery, Rangpur
Medical College Hospital and private hospitals in
Rangpur, Bangladesh from 1st October 2018 to 31st
March 2019 over a period of 6 months. An ethical
clearance was taken from Ethical Clearance Committee
of Rangpur Medical College Hospital, Rangpur to
conduct the study. An informed written consent was
obtained from all the participants regarding the study
procedure.

Inclusion criteria

Patients who underwent bowel anastomosis, Age>18
years.

Exclusion criteria

Patient who didn’t give informed consent. Patient who
were not fit for general anesthesia.

Both elective and emergency cases where bowel
anastomosis was done were included in the study. All the
patients received standard bowel preparation and
bacteriological prophylaxis except the emergency cases.
Post-operatively the patients were monitored according to
the institutional protocol. Anastomotic leaks and
hemorrhage were managed either by conservative
approach or by re-exploration according to their severity.
Patients were followed up for 1 month to identify any
major complications related to bowel anastomosis

A preformed questionnaire was used for data collection.
Data regarding patient’s age sex and comorbidities were
obtained. Pre-operative factors included primary
diagnosis of the patient, presence of sepsis, anemia or
hypoalbuminemia and timing of presentation (early or
late). Per-operative variables included type of surgery,
requirement of blood transfusion, duration of surgery,
mode of surgery (laparoscopic or open), schedule of
surgery (emergency or elective) and technique of
anastomosis (hand-sewn or stapled anastomosis).
Anastomotic leak (AL), stenosis or stricture and post-
operative hemorrhage were the main outcome variables
of the study. Besides, duration of hospital stays,
requirement of re-operation, requirement of intensive care
support (ICU) and mortality data were also extracted.

Data were analyzed by using statistical package for the
social sciences (SPSS) software. Categorical variables
were presented as frequencies and percentages,
continuous variables as meantstandard deviation (SD).
The unpaired Student’s t-test was used for parametric
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data and Mann Whitney U-test for nonparametric data.
Chi-square test was applied to categorical variables. A p
value<0.05 was considered statistically significant.

RESULTS

A total number of 200 patients were included in the
study. Among them 132 patients (66%) were male and 68
patients (44%) were female with a male female ratio of
2:1. Majority of the patients belonged to 40-50 years
group. Mean age of the study population was 46+13.6
years (Table 1). Diabetes mellitus (DM) (7.5%), anemia
(16%) and hypoalbuminemia (20%) were the major co-
morbidities of the study population. 101 patients (51%)
patients presented with various types of gastrointestinal
and colorectal malignancies which were the major cause
of intestinal anastomosis in elective cases. Intestinal
obstruction was the major presentations of emergency
gastro- intestinal anastomosis (18.5%) (Table 2).

88(44%) patients had gastrojejunal anastomosis
(palliative, Billroth-II, Roux-en-Y) and 112 (66%)
patients had anastomosis involving small and large gut
(jejunojejunal,  jejunoileal, ileoileal, ileocolonic,
colocolonic, colorectal). The rates of major anastomotic
complications were anastomotic leaks (AL) (4.5%)
hemorrhage (2.2%) and stenosis or obstruction (1.5%)
respectively. Reoperation was required in 7 (3.5%)
patients. Operative mortality rate was 5.5%, with 06
deaths (54%) secondary to anastomotic complications.

Wound infection (17.5%), chest complication (2%) and
wound dehiscence (9.5%) were notable minor
complications. In this study, anastomotic leaks rate was
5.7% for gastric and 3.6% for another gut anastomosis
(Table 3). Major complication occurred in 4 of 24
patients (16.6%) when operation was done as an
emergency case while complication rate of elective

procedure was 7.9%. Anastomotic complication
developed in 7.5% of patients who received none or one
unit of whole blood during 24 hours period following
induction of anesthesia. Major complication rate was 8.35
and 18.1% of patients who were given two and three
units of whole blood respectively. Complication rate was
higher (25%) when operation time was >180 minutes.
Major complication was noted in 3 of 13 patients (23%)
when peritonitis, abscess or fistula was encountered
during operation. The rate of major post—operative
complications where anastomosis was performed by
professor or consultant, was 12 of 151 patients (7.5%)
and the rate of complication was 4 of 49 patients (8.2%)
which were performed by residents or trainees.

Statistically significant (p<0.05) difference was noted in
terms of mean hospital stay of the study population.
Among 176 elective procedures mean hospital stay
without complications was 10+7.2 days and with
complications it was 22+8.4 days. Among 24 emergency
procedure mean hospital stay without complications was
9+3.4 days whereas with complications it was 29+5.6
days. This finding has indicated that mean hospital stay
was increased by 45% if there were any post-anastomotic
complications.

Univariate analysis showed presence of anaemia,
perioperative blood transfusion, preoperative
corticosteroid administration due to medical cause,
hypoalbuminemia,  malignancy,  gastro-jejunostomy
(billroth-II), surgeon’s expertise, schedule of surgery,
presence of sepsis and duration of operation were risk
factors for post-anastomotic major complications.
However multivariate analysis demonstrated
perioperative  blood transfusion, hypoalbuminemia,
malignancy, schedule of surgery, presence of sepsis and
duration of operation were independent predictors of
early anastomotic complications (p<0.05).

Table 1: Age distribution of study population.

Age (in years) _ Frequenc %

18-20 3 1.50
21-30 27 13.5
31-40 42 21.00
41-50 60 30.00
51-60 44 22.00
61-70 18 9.00
>70 6 3.00

Table 2: Pre-operative variables of major post-anastomotic complications.

| Frequency (%)

. Major complications (%)

Variables (n=200)

Diabetes mellitus 15 (7.5) 3 (20)
Hypoalbuminemia 40 (20.00) 7 (17.5)
Malignancy 101 (51.00) 13 (12.8)
Obstruction 37 (18.5) 3(8.1)
Hypotension 9 (4.5) 1(11.1)
Anemia (Hb%) 32 (16) 6 (18.7)
Steroid use 3 (1.5) 1 (33)
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Table 3: Anastomotic complications of different types of anastomosis.

] Anastomotic  Anastomotic Minor
Anastomotic . oy
Types of anastomoses Frequency leak N (%) hemorrhage  stenosis/ complications
_ obstruction N N (%)
Gastrojejunostomy (palliative) 19 0 1(5.3) 0 3 (1.6)
Gastrojejunostomy (Billroth IT) 53 4(7.5) 1(1.8) 0 9(17)
Gastrojejunostomy (roux-en-Y) 16 1(6.2) 1(6.2) 0 4 (25)
Jejunojejunostomy 06 1(16.7) 0 0 1(16.7)
Jejunoileostomy 03 0 0 0 0
Ileoileostomy 37 1(2.7) 0 2(5.4) 4(10.8)
Ileocolostomy 35 1(2.8) 1(2.8) 0 9 (25.7)
Colocolstomy 24 1(4.2) 0 1(4.2) 3 (12.5)
Colorectostomy 04 0 0 0 0
Ileoanal 02 0 0 0 1 (50)
Coloanal 01 0 0 0 0
Total 200 9 (4.5) 4 (2.0) 3(1.5) 33 (16.5)
Table 4: Per-operative variables related to anastomotic complications.
Variables ~ Categor _Anastomoses Major complications (%
Elective 176 12 (6.8)
Schedule Emergency 24 4 (16.6)
Infection/sepsis ;zs i z 7 ?3(2(2)9)
. . No or 1 unit 117 8(7.2)
fr‘;r;s‘;gse; ative blood 2 unit 72 6 (8.3)
3 or >3 unit 11 2 (18.1)
Single layered
extrgamuc};sal 105 8(7.6)
Technique Double layered through
and through L D)
Stapled 2 0 (0.00)
Sz Professor/ consultant 151 12 (7.9)
Trainee/ resident 49 4(8.2)
<60 mins 7 0 (0.00)
Duration 60-120 mins 120 9(7.5)
of operation 120-180 mins 69 6 (8.7)
180-240 mins 4 1(25)
Table 5: Risk factors of early anastomotic complications.
Univariate analysis P value Multivariate analysis P value
Variable Odds ratio(OR) (95%CI) Odds ratio(OR) (95%CI)
Presence of anaemia 1.643 (1.56-1.68) 0.001 1.13 (1.08-1.17) 0.184
Perioperative blood transfusion 1.13 (1.02-1.18) 0.03 1.08 (1.021-1.12) 0.001
Preoperative corticosteroid
administration due to medical cause 1.296 (1.18-1.38) 0.001 1.41 (1.24-1.52) 0.087
Hypoalbuminemia 1.39 (1.26-1.48) 0.042 1.724 (1.716-1.738) 0.001
Malignancy 1.26 (1.12-1.346) 0.001 1.361 (1.20-1.47) 0.02
Gastro-jejunostomy(billroth-1I) 1.54 (1.42-1.62) 0.001 1.54 (1.41-1.63) 0.124
Surgeon’s expertise 1.154 (1.144-1.162) 0.001 0.428 (0.416-0.432) 0.082
Schedule of surgery 1.38 (1.28-1.42) 0.001 1.642 (1.638-1.651) 0.001
Presence of sepsis 1.13 (1.02-1.143) 0.014 1.718 (1.713-1.724) 0.002
Duration of operation 1.21 (1.24-1.38) 0.002 1.274 (1.21-1.343) 0.003
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DISCUSSION

Anastomotic complications, primarily, anastomotic leaks
is one of the most widely feared and extensively studied
problems in GI surgery. The overall incidence of
clinically significant anastomotic leakage was 4.5% in
this study. This figure comparable with previous reports
which analyzed GI anastomoses retrospectively.!>!* In
this study leaks rate were 5.7% for gastric and 3.6% for
remaining gut anastomosis which are comparable to other
studies.

The current study showed the risk of anastomotic
complications in male patients was 3 times higher than
that of females. Besides, advanced age was also
associated with major anastomotic complications more.
But in multivariate analysis none of these factors proved
to be an independent predictor of post-anastomotic
complications (p>0.05). Various studies showed that
leakage was more frequent in emergency resection than
in elective operations.!> This difference can be partially
attributed to heamorrhage and infection. In this study
major complications rate 16.6% in emergency cases
while rate of complications of elective cases was 6.8%
and difference was statistically significant (OR: 1.642;
95% CI-1.638-1.651, p>0.05).

Majority of investigators agreed that the technique of
anastomoses (hand and stapled) is not the determinant
factors for development of AL.'® In this study only two
patients underwent stapled anastomoses for lower rectal
cases and no significant differences between stapled and
hand-sewn anastomoses were noted. Like other studies,
this study found no differences between end to end, end
to side or side to side anastomoses in either small bowel
or colon resections (p>0.05).""

The presence and absence of infection appeared to be a
critical determinant of outcome of gut anastomosis.
Collagenase activity of the gut is enhanced by infection
adjacent to bowel anastomosis and theoretically this
could be the mechanism by which infected anastomoses
were weakened. The present study showed presence of
sepsis or infection was an independent predictor of early
complications which was comparable to the study
conducted by Fielding et al and Chassian et al.'®!° This
study demonstrated anemia (Hb<10gm/dl) had significant
effect (p<0.05) on anastomotic complications although all
anemic patients were transfused pre-operatively. Studies
shows that anemia have significant adverse effect on
colonic healing, whereas others have noted no effect of
pre-existing anemia.?’ However multivariate analysis
demonstrated presence of anaemia was not an
independent predictor of AL in this study (OR: 1.13, 95%
CI:  1.08-1.117, p=0.184). Intra-operative blood
transfusion is a significant factor in anastomotic leakage
as wound healing is retarded by hypovalemia, hypoxia or
other consequences of massive hemorrhage and multiple
transfusion especially following colonic anastomosis.?!
The current study showed perioperative blood transfusion

especially in the per-operative period is a risk factor for
anastomotic complications (OR:1.08, 95% CL:1.021-
1.12, p=0.001).

Hypoalbuminemia is known to be associated with
delayed wound healing. The hypoalbuminemic state
interferes with the normal functioning of the
gastrointestinal tract. In a study conducted by Anandan
PK et al, showed pre-operative albumin of <3.5gm/dl is
significantly associated with post-operative anastomotic
leak which is similar to our findings (OR:1.724, 955
CI:1.716-1.738 p=0.001).%

In this study, 151 operations were performed by
consultant and professors while 49 operations were
performed by trainee/resident under supervision. No
significant differences in anastomotic complications
among various attending surgeons were noted. Although
many other studies have noted no adverse effect on
outcome of different groups of surgeons participation
(p>0.05). Recent studies have shown the impact of
prolonged operative time on the risk of developing
postoperative AL. In their research, Choi and colleagues
found that the operative time was significantly associated
with AL.? Similarly the current study identified prolong
duration of surgery is a significant factor for post-
anastomotic complications (OR: 1.274, 95% CI: 1.21-
1.343, p=0.003).

Long-term corticosteroid use was found to be related to
higher AL rates. Another research showed that prolonged
and perioperative use of corticosteroids was also
correlated with post anastomotic complications which
coincided with findings of current study but failed to be
an independent predictor in multivariate
analysis(p>0.05).24

The reports concerning the technical aspects of
anastomoses have yielded conflicting data concerning
anastomotic complications when comparison was made
between single and double layered.”® In this study all
gastrojejunostomy were done by double layered and 112
small and large gut anastomoses nearly all anastomoses
(107) done by single layered extramucosal anastomoses.
No significant differences in anastomotic complications
between single and double layered anastomoses were
noted.

The current study had some limitations. This study was
conducted in a single tertiary hospital only and may not
reflect the actual situation of the country. Besides, this
study was done within a short period of time with a small
sample size. Multicenter studies conducted with larger
sample size can give a better conclusion.

CONCLUSION
Anastomotic complications, particularly leaks, remain a

major unsolved problem in gastrointestinal surgery. This
can be held to an acceptable level with attention to
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technical details regardless of whether the anastomosis is
constructed with hand sewn or stapler, single layered

extramucosal

or double layered, performed by a

trainee/resident or a consultant surgeon. Further large-
scale studies should be conducted to identify the risk
factors for anastomotic complications.
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