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Abstract

Aims and Objectives: (1) To study the emergency intestinal resection and anastomosis. (2) To study various
intestinal pathologies for which emergency intestinal resection and anastomosis was performed. (3)To study various
complications associated with emergency intestinal resection and anastomosis (4) To study the morbidity and
mortality associated with emergency intestinal resection and anastomosis (5) To study various risk factors responsible
for failure of emergency intestinal resection and anastomosis

Study Design: It was prospective study done over a period of 2 years conducted at a tertiary care hospital. All
patients admitted to any surgical unit in our institute aged between 18-80 years in whom emergency intestinal
resection and anastomosis was performed were enrolled in this study.

Materials and Methods: The study was approved by the Institutional ethical committee. The patients admitted in any
surgical unit and fulfilling the criteria were enrolled in the study. After detailed history and detailed investigations the
etiopathology, risk factors, complications, morbidity and mortaility patterns were studied in the patients who have
undergone emergency resection and anastomosis. Failure of anastomosis along with risk factors were also studied.
Results: Amongst the studied cases 62 (67.4% ) were females and 30 (32.6%) were males with an overall mean age of
Mean age of 41.34 years. The minimum duration of complaints was 2 days while maximum duration of complaints was
15 days with a mean duration being 4.27 days. Most of the patients were anaemic and only one patient had Hb of
more than 12 gm%.22 (23.91%) patients had Sr albumin levels less than 3.5 gm %. Most common co-morbid
conditions seen in patients was diabetes and hypertension which was seen in 7 (7.6 %) patients. 72 patients had no co-
morbidities. 44 (47.82%) patient had evidence of some contamination either in the form of infected free fluid, pus ,
focal matter or combination of above. 19 (20.65%) patients required some kind of inotropic support either before,
during or after surgery. Out of the studied cases 48 (52.17%) patients required blood or blood product transfusion.
The most common pathologies for which emergency resection and anastomosis was done were stricture in small bowel
and malignancy in large bowel. Most common anastomosis done was ileo-ileal which was done in 42 patients. lleo-
descending and jejuno-ascending were done least frequently ie in 1 patient each. Drainage of peritoneal cavity was
done in 78 (84.78%) patients. The most common complications seen in the patients were wound infection and fever
which were seen in 58 (63.04%) and 42 (45.65%) patients respectively. The mean duration of hospital stay was found
to be 12.70 days and death occurred in 11(11.92%) patients.

Conclusion: This study summarizes the main pathologies, risk factors, complications, morbidity and mortality rates
and outcome in patients who have undergone emergency resection and anastomosis at a tertiary care hospital. In
order to reduce complications it is important to know these risk factors and complication so that strategies to prevent,
treat or reduce these complications can be made.

Keywords: Emergency resection and anastomosis, risk factors, complications.

Dr Aarti Mitra et al IMSCR Volume 4 Issue 10 October 2016 Page 13490


http://dx.doi.org/10.18535/jmscr/v3i8.01

INTRODUCTION

Gastrointestinal anastomosis is one of the most
common  procedure  performed on the
gastrointestinal tract. Despite advances in the
techniques of surgeries anastomotic leaks and
dehiscence still remain frequent and significant
problems associated with such surgeries. They are
responsible for increased morbidity and mortality
in patients undergoing such surgeries. In elective
uncomplicated surgeries healing of the intestinal
tract is relatively rapid and postoperative
complications are low because of adequate bowel
preparation and preoperative antibiotics. But in
many 5-15 % instances patients have
complications  of  obstruction,  perforation,
hemorrhage, acute inflammation, vascular
compromise and haemodynamic instability doesnt
allow for bowel preparation and emergency
surgical interventions are requires ™. These cases
are associated with increased morbidity and
mortaility. The complications which may be seen
in these patients include surgical site infections,
anastomotic leakage, post-operative bleeding,
sepsis and ileus are some of the common
complications . Because of the large spectrum of
indications for and the different extents of large or
small bowel resections the spectrum and incidence
of peri-operative complications differ. Another
problem faced was lack of consensus as to how to
define and grade post-operative complications. In
2004 Clavien and Dindo tried to classify the
complications on the basis of therapy needed to
treat these complications ! In general the
complications of emergency resection and
anastomosis can be decided into intra-operative
and post-operative complications. Occurrence of
intra-operative complications such as
hemmorhage, bowel injury, ureteral or bladder
injuries are caused by intra-abdominal adhesions,
anatomic problems, the experience of the
operating surgeons and any associated co-morbid
conditions like thrombocytopenia, sepsis or
presence of systemic illnesses like diabetes
mellitus or hypertension ! . Major postoperative
complications include  wound infection,

anastomotic leakage, ileus and bleeding . The
risk factors for complications associated with
emergency resection and anastomosis can be
decided into preoperative, peri-operative and post-
operative factors. Preoperative risk factors may
be nonmodifiable (age, gender, prior surgeries,
presence of systemic illnesses like diabetes
mellitus or hypertension ) or modifiable (obesity,
nutritional ~ status, preoperative  preparation,
experience of operating surgeon, preoperative
haemoglobin levels etc). Identifying modifiable
risk factors enables targeting specific areas to
improve  thereby  reducing  post-operative
complications is important. While this is
sometimes possible in elective surgeries in cases
of emergency resection and anastomosis even
modifiable risk factors become non-modifiable
due to lack of window period for surgical
interventions ®). The aim of our study was to
study various intestinal pathologies,
complications, morbidity and mortality associated
with emergency anastomosis and resection and
risk factors responsible for failure of emergency
intestinal resection and anastomosis.

MATERIALS AND METHODS

All study patients were enrolled at a tertiary care
hospital in a major city of India. This tertiary care
centre serves as a major referral centre for
Vidarbha region of Maharashtra. The study was
done over a period of 2 years. It was a
prospective, study conducted on patients
belonging to all surgery units in whom emergency
intestinal resection and anastomosis was done.
The approval of ethical committee was obtained
prior to conducting the study. A preoperative
evaluation was done in all the patients. A
complete history and clinical examination was
done. Chest and abdomen radiography, urine
sugar, albumin and ketones were done in all
patients. ECG was done in patients above 40 years
of age and when ever indicated. Random blood
sugar, Blood wurea, serum creatinineand
electrolytes were done preoperatively in all
patients. HIV and HBsAGwas also done before
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operation. After surgery a post operative
evaluation was done in the form of complete
blood count, Kidney function tests, random blood
sugar, serum electrolytes and liver function test
including serum albumin. Prolonged ileus,
tachycardia, fever and evidence of bowel contents
in the peritoneal drain and wound was considered
as anastomotic failure and accordingly decision
for re-exploration was taken. Ryles tube
decompression was done in all patients in post-
operative period. Passage of flatus or motion and
presence of bowel sounds on auscultation was
considered as return of bowel functions and
accordingly oral feeding was started in a stepwise
manner starting with liquids and gradually shifting
to semisolids and solids. All emergency intestinal
resection and anastomosis were done by open
method. The anattomosis done was hand sewn,
double layer, inverting end to end using vicryl 3-0
iepolyglactin 910-a co-polymer of lactide and
glycolide for inner continuous layer and silk 3-0
half circle round bodied atraumatic needle for
outer interrupted layer.

The adequacy of blood supply to anastomotic site
was confirmed by presence of bleeding from the
cut bowel ends, the colour of the bowel and the
pulsations of the adjacent mesenteric vessels. On
table bowel decompression was done in all
patients except for the patients who were explored
through inguinal incision for strangulated hernia.
The anastomosis done was without any tension
with absence of any distal obstruction. A rigorous
toilet lavage of peritoneal cavity was done in all
patients except for patients who were explored
through inguinal incision. Pre and post operative
antibiotics were given to all the patients. Intestinal
staplers were not used for intestinal resection
anastomosis because of higher cost and difficulty
in procuring them in emergency situations. The
demographic data was analysed. Use of inotropic
support and blood or blood products if any was
also documented. The analysis of pathology for
which emergency surgical intervention was done
and type of anastomosis done was also noted. In
the end complications before during and after

operation was noted down and its effect on
duration of hospital stay was also analysed.
Inclusion criteria : (1) All patients admitted to
any surgical unit aged between 18-80 years in
whom emergency intestinal anastomosis was
performed were enrolled in this study.

Exclusion criteria : (1) Patients who refused
consent to be part of this study. (2) Patients with
traumatic intestinal injury. (3) Referred patients
who were earlier operated at some other hospital
and needed emergency re-exploration and
emergency intestinal resection anastomosis. (4)
Patients with intestinal resection and proximal
diversion were not included in this study.

OBSERVATIONS AND RESULTS

92 patients aged between 18 years to 80 years
meeting the defined criteria for study in whom
emergency intestinal anastomosis was performed
were enrolled in this study. Mean age of the
patients was 41.34 years (Graph 1).
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30
25
20

15
10 ' I

o o

41-50 ¢ oo 170
71-80

Graph 1 : Age Distribution of the studied cases.
Majority of the patients were in the age group of
18-30 years (30), followed by 31-40 years (19),
51-60 years (16), 41-50 years (14). Least patients
were found in age group of 61-70 (10) and 71-80
(3). The mean age of small bowel resection
anastomosis was 40.87 years and for large bowel
was 41.65 years. The youngest age for resection
was 18 years and oldest patient was that of 75
years of age.
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Graph 2 : Gender Distribution of studied cases

Amongst the studied cases 62 (67.4% ) patients
were female and 30 (32.6%) were males (Graph
2).
The Mean Duration of complaints was 4.27 days.
The minimum duration of complaints was 2 days
and maximum duration of complaints was 15
days. The mean durationn of complaints for small
bowel pathology was 4.15 days and for large
bowel this duration was 4.58 days (Table 1).

Table 1: Duration of complaints in studied cases.

Sr No Days No Of Patients
1 0
2 19
3 24
4 12
5 18
6 3
7 12
8 1
9 0
10 2
15 1
Total No of Patients 92

Mean haemoglobin percentage observed in our
study was 9.85 gm %. Maximum number of
patients were having haemoglobin in the range of
9.1- 10 gm% . There was only one patient having
haemoglobin>  12.0 gm%. Post-Operative
complication rate was found to be higher in
patients with haemoglobin< 10 gm% (Table 2).

Table 2 : Haemoglobin percent distribution in
patients.

7.1-8.0
8.1-9.0 12
9.1-10.0 35
10.1-11.0 27
11.1-12.0 14
>12 1
Total No Of Patients 92

Mean serum albumin in this study was 3.1 gm%.
Maximum number of patients in this study were
having serum albumin more than 3.5 gm %.Post-
operative complications were morefrequently seen
in patients with hypoprotinemia (Table 3).

Table 3 : Serum Albumin in Studied cases.

<359gm%

>3.59gm % 70

Total No Of Patients 92

The analysis of co-morbid conditions present in
the patients revealed that 20 patients had one or
the other co-morbid conditions. 1 patient had HIV
infection (diagnosed pre-operatively). Two cases
were of sickle cell disease out of which one was
diagnosed pre-operatively.

Diabetes and hypertension were the most common
co-morbid conditions. Post-operative
complications rate was higher in patients with
sickle cell disease (Table 4).
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Table 4 : Co-Morbid condition in patients.

Sr No Co-morbid conditions No of Patients

1 Pulmonary Kochs 3
2 Hypertension 4
3 Diabetes and Hypertension 7
4 COPD 3
5 Sickle cell disease 2
6 HIV 1
7 No Co-Morbid conditions 72

Total No Of Patients ‘ 92

In our study out of 92 patients undergone
emergency intestinal resection and anastomosis,
66 (71.73 %) cases were of small bowel and 26
(28.3%) patients were of large bowels. The
mortality rate was higher in the patients
undergoing large bowel resection anastomosis
which was 19.23 % as compared to 9.09% in
small bowel (Graph 3).

m Small Bowel ®Large Bowel

Graph 3: Small bowel and Large bowel
involvement in studied cases

In the present series contamination of peritoneal
cavity was present in 44 patients out of which 16
patients  were  having  gross  peritoneal
contamination. Post-operative complication rate
was higher in patients having pus or focal matter
in the peritoneal cavity (Table 5).

Table 5 : Contamination of peritoneal cavity.

Srno Type of Contamination let?ecr)lf[s
1 Infected free fluid 28
2 Infected free fluid + Pus 6
3 Infected free fluid+ Fecal matter 4
4 Infected free fluid + Pus+Fecal 6
matter

5 No Contamination 48

Total no of patients 92

Majority of the patients didn't require any
inotropic support. Hypotension before, during and
after operation is known to affect the healing of
intestinal  anastomosis. In this study the
anastomotic failure rate and mortality rate was
higher in the patients requiring inotropic support
as compared to patients with no inotropic support
(Table 6)

Table 6 : Inotropic support in patients .

Sr No Inotropic support Plz:\lt(i)e(r):ts

1 Pre-Operative 0
2 Intra-operative 1
3 Intra and post operative 15
4 post-operative 2
5 Throughout 1
6 No Support 73

92

Blood transfusions are known to cause
immunosuppression. In our study out of 92
patients 48 patients required blood or blood
component  transfusion  either intra  or
postoperatively.

Blood transfusion was not found to be risk factor
for anastomotic leak as it was indicated in most of
the patients and found to be useful in this study
(Table 7).
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Table 7 : Blood and blood product transfusion in
patients.

Sr No Blood / Blood Products No of patients
1 Whole Blood 43
2 Whole Blood+ FFP 3
3 Whole Blood+ FFP+ Platelets 2
4 No Transfusion 44
Total No of Patients 92

The analysis of pathologies requiring emergency
intestinal anastomosis revealed that most common
pathology requiringg surgical intervention was
carcinoma colon with obstruction which was seen
in 10 patients followed by small bowel volvulus
with strangulation which was seen in 8 patients.
Least common causes were abdominal lochs with
obstruction, jejunal diverticulum with perforation
and mockers diverticulitis amongst others. In this
is study the most common pathology for which
emergency intestinal resection anastomosis was
carried out was stricture for small bowel and
malignancy for large bowel (Table 8).

Table 8 : Pathology in Patients

No of
Sr No Type of Pathology Patients
Tubercular jejunal stricture with
1 . 1
obstruction
Jejunal diverticulum with
2 . 1
perforation
3 Jejunal perforation of unknown 3
cause
4 Tubercular ileal stricture with 5

obstruction

Tubercular ileal stricture with
obstruction with perforation

6 ileal perforation of unknown cause 1
7 Jejunal/ lleal stricture of unknown 6
cause
8 Enteric ileal perforation 7
9 Meckels diverticulitis 1
10 Meckels diverticulitis with 2

No of
Sr No Type of Pathology Patients
perforation
11 Meckels diverticulum causing 2

obstruction due to adhesions

12 Small bowel obstruction due to 1
bands with strangulation

Post- Op adhesive intestinal
13 obstruction with gangrene & 1
Perforation

Post-Op Adhesive intestinal

L obstruction

Small bowel volvulus with
15 - 8
strangulation

Small bowel gangrenee of unknown
cause

16

17 Mesentric vascular thrombosis with 6
small bowel gangrene

18 Strangulated Inguinal hernia 4

19 Strangulated femoral hernia 3

Carcinoma small bowel with
20 . 1
obstruction

21 Intussusception 3
Sigmoid volvulus with 6
29 a) Obstruction 2
b) Strangulation 1
c) Perforation
Carcinoma colon with 10
23 a) Obstruction 2
b) Strangulation with perforation
24 Caecal volvulus with strangulation 1
Inflammatory bowel disease with
25 : 2
perforation
Total No Of Patients 92

The most common intestinal anastomosis done
was ileo-ileal (45.65% ) for small bowel and
descending rectal (7.61%) for large bowel (Table
9).
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Table 9 : Site of Anastomosis in Patients.

Table 11: Post Operative complications in studied

subjects.
Srno Site of Anastomosis I;It(i)e?':s J
P Sr No Complications No of Patients
1 Jejuno-jejunal 6 1 Nausea 1
2 Jejuno-ileal 8 2 Vomitings 0
3 lleo-ileal 42 3 Prolonged lleus 9
4 lleo-ascending 12 4 Electrolyte Imbalance 7
5 Jejuno-ascending 1 5 Wound Infection 58
6 Wound Dehiscence 20
6 Ileo-transverse 7
7 Burst Abdomen 6
7 lleo-descending 1
8 Fever 42
8 Transverse-sigmoid 4
9 Intra-Abdominal Collection 11
9 Descending-sigmoid 4 o .
10 Clinical Anastomotic Leak 12
10 Descending-Rectal 7 . ]
11 Radiological Anastomotic Leak 1
Total Number of Patients 92
- 12 Anastomotic Dehiscence 5
There has been a great deal of disagreement
regarding the ability of abdominal drainage to 13 Fecal Fistula 7
pro_tect an a.nastomosns_. In this Stu.dy out of 92 14 Anastomotic Stricture 0
patients, peritoneal drain was kept in 78 patients.
Most of the patients were having peritoneal L% Pulmanary Complications. 34
contamination. Drains were usually helpful for 16 Death 11

the detection of anastomotic leak apart from other
parameters of anastomotic leak (Table 10).

Table 10 : Drainage of peritoneal cavity.

Sr No Drainage No of Patients
1 Done 78
2 Not Done 14
Total No Of Patients 92

In this study the most common post-operative
complication was wound infection (63.84%)
followed by fever (45.65%) and pulmonary
complications (36.96%).

The anastomotic failure rate was 19.57% and
mortality was 11.96%. The feral fistula developed
in 7.16% of patients. In this the Study 13 patients
developed anastomotic failure for which 11
patients required re-exploration. The mean
hospital stay was also prolonged after re-
exploration thus increasing the morbidity (Table
11).

The utility of any surgical procedure is judged by
the post-operative hospital stay. Emergency
intestinal resection is not an exception to this rule.
The combined (small and large bowel resection
anastomosis) mean hospital stay was 12.70 days
(Table 12).

Table 12 : Hospital stay in patients.

Sr.No Days in hospital No of Patients
1 7to 10 46 (2 deaths)
2 11to 15 21 (1 death)
3 16 to 20 6
4 21to 25 3
5 26 to 30 5
6 31to0 35 1
7 36 to 40 1
8 41 to 45 0
9 46 To 50 0
10 51 to 55 0
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Sr.No Days in hospital No of Patients
11 56 to 60 0
12 61 to 65 1 (1 death)
13 Deaths in < 4 days 7
Total No Of Patients 92

In this study death occurred in 11 patients.
Anastomosis failure rate and mortality was higher
in patients who required inotropic support,
patients with hypoprotinemia and patients having
gross peritoneaal contamination on exploration.
When these 3 factors were present , increased age
and anaemia contributed to the anastomotic failure
and mortality.

DISCUSSION

Intestinal resection and anastomosis is performed
for many diseases such as colorectal cancer,
ulcerative colitis, abdominal lochs with strictures,
Crohn’s disease, mechanical bowel obstruction
and recurrent diverticulitis, small bowel volvulus
with strangulation, enteric fever complicated by
perforation and postoperative strictures. This
intestinal resection and anastomosis in many of
the cases is done as elective surgeries. Elective
surgical interventions give appropriate time to
surgeon to treat co-morbid conditions like
diabetes, hypertension, anaemia and sepsis etc
before undertaking surgery. But in many of the
cases these surgeries are to be done on emergency
basis where there is no time to treat co-morbid
conditions and also there is no time for bowel
preparation. These patients are prone for
developing peri-operative and post-operative
complications more than what is seen in patients
operated electively.

Very few studies have been done on risk factors,
morbidities and complications associated with
emergency intestinal resection. Moreover it is
difficult to study such complications and risk
factors because of the varied etiology for which
such emergency surgeries are undertaken [,

One of the important factors to be considered
while planning emergency resection and
anastomosis is concerned is age of the patient . In

elder patient these is higher incidence of presence
of co-morbid conditions like  diabetes,
hypertension, coronary artery disease and anaemia
8] young patient undergoing emergency surgeries
are less likely to have co-morbidities and
consequently have shorter length of hospital stay
1. There are some studies which have concluded
that male gender is associated with higher risk of
complications and anastomotic leak after intestinal
resection and anastomosis %,

Emergency small  bowel resection and
anastomosisis required in many pathologies like
adhesions, strangulated hernia, chrons disease,
strictures, tubercular perforations, carcinoma
small bowel with obstruction and gangrene ™.
Whereas common causes of large bowel
pathologies  requiring  emergency  surgical
interventions are diverticulitis, hernia, ileus,
intussusception, volvulus, postoperative
adhesions, colorectal malignancy, carcinoids and
gastrointestinal stroll tumours 2.

One of the important factors determining the
outcome of patients who have undergone
emergency resection and anastomosis s
occurrence of peritonitis. Because in cases of
emergency resection and anastomosis there is no
time for adequate bowel preparationn there is
always a possibility of focal contamination of
peritoneal cavity. This contamination can occur
peri-operatively or can take place due to
anastomotic dehiscence after colonic or small
bowel resection. This complication severely
affects the patients health and may require further
surgical interventions thereby increasingng
duration of hospital stay and mortality ™.

The need for wusing inotropes and blood
components is usually dependent upon the
individuall patient. While inotropes are usually
not required during emergency resection and
anastomosis it may be essential while dealing with
the patient having significant hypotension before,
during or after surgical procedure. Its of utmost
importance that the harm-dynamic stability of the
patient is maintained during peri-operative and
post -operative period because significant
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hypoximeia and hypotension are known to cause
delayed healing of anastomosis site thereby
increasing the incidence of leaks and subsequent
stricture formation 4.

Use of blood and blood products like packed cell
volume, fresh frozen plasma and platelets is
necessary in many patients undergoing emergency
surgical interventions. unlike in elective surgeries
where treating surgeon usually gets time to correct
anaemia by iron supplementation, in emergency
surgical interventions the only emergency
measure available for correction of anaemia is
blood transfusion ™%, Other blood products like
Packed cell volume, fresh frozen plasma and
platelets are used in special circumstances. While
in many cases blood and blood products
transfusion is necessary and withholding such
transfusion may risk the life of patient by
predisposing the patient for hemorrhagic shock
and hypotension, there are studies which have
concluded that blood transfusion has an
independent and significant association with poor
prognosis in surgeries done in colorectal cancer
patients % Aquina et al in their study found that
receipt of a blood transfusion was independently
associated with an increased risk of postoperative
infectious complications. In this study the authors
emphasised the creation and implementation of
perioperative blood transfusion protocols aimed at
limiting unwarranted variation in between
different hospital set ups 71,

Various types of anastomosis are done in cases of
gastrointestinal resection. The site of anastomosis
depends upon many factors which include, type of
pathology, site of pathology and length of
segment involved. In our study most of the patient
underwent ileo-ileal anastomosis. Many studies
have found that complication rates like
anastomotic leak and wound dehiscence were least
in ileo-ileal anastomosis ™. The complications
were reported to be higher in cases of colocolic or
colorectal anastomosis %\, Multiple resection due
to any cause was associated with increased Intra-
abdominal sepsis in many studies ?%.

In cases where surgical resection and anastomosis
has been done drains are expected to prevent
collection of fluid, hematoma formation or frank
pus collection. These drains may also act as an
indicator of postoperative complication, they also
minimize symptoms once the complications has
started occurring. There is a lot of controversy
regarding whether or not a drainage should be
used in all patients ! but still many surgeons
routinely use these drains at least for warning
function in case of anastomotic leakage %%, There
is a relatively recent concept of collection of
biomarkers from the drain. These biomarkers
include interleukins, TNF-alpha, glucose, lactate,
glycerol and pH. The levels of these biomarkers
may indicate presence or absence of infection,
acidosis, hypoximea and ischemia %!,

Common complications after surgery involving
resection and anastomosis include nausea,
vomitings, electrolyte imbalance, post-operative
ileus, infection, anatomic leakage, intraabdominal
access, bleeding and consequent shock, focal
fistula, strictures and pulmonary complications.
While these complications are unavoidable in
some instances there is need of standardization of
postoperative care to minimize postoperative
complications 2. Reducing the incidence of these
complications will reduce the hospital stay,
financial burden on the patient and consequently
reduce the morbidity and mortality in patients
undergoing various surgeries 2.

Conclusion: Due to varied pathological processes
requiring emergency resection and anastomosis
there are very few studies analysing the risk
factors, complications, morbidity patterns and
failure rates in cases where emergency resection
and anastomosis is done This study summarizes
the main pathologies, risk factors, complications,
morbidity and mortality rates and outcome in
patients who have undergone emergency resection
and anastomosis at a tertiary care hospital. In
order to reduce complications it is important to
know these risk factors so that strategies to
prevent, treat or reduce these complications can be
made.
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