
Importance of C-Reactive Protein As A Clinical
Diagnostic Tool For The Recognition of

Anastomotic Leakage In Patients Undergoing
Large Bowel Anastomosis

INTRODUCTION:
Bowel anastomoses are commonly performed in
elective as well as emergency abdominal surgeries1.
Anastomotic leakage is stated as ‘a seep out of
luminal contents from a surgical joint connecting two
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hollow viscera.2 They are the most significant
complication to identify following a gastrointestinal
surgery.3 Anastomotic leakage is a foremost and
destructive situation after bowel anastomosis
resulting in increased morbidity and mortality, a
longer hospital stay in addition to increased economic
burden on pat ients,  as wel l  as hospi ta ls. 4

The site of an anastomosis is found to be the most
reliable determinant of the anastomotic leakage. The
more distal the anastomosis, the greater is the
probability of leakage. Resection of a distal rectal
cancer has nearly a five-fold elevated risk of
anastomotic leak as compared with resection for
colon cancer.6  Anastomotic leakages are responsible
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The diagnostic precision of C-reactive protein was found in recognition of anastomotic leak
in patients with large bowel anastomosis considering CT scan as a gold standard.

A total of 115 patients (both male and female) of age group 13-50 years who underwent
large bowel anastomosis either electively or in emergency with minimum intra peritoneal
contamination, were enrolled. Serum CRP values were acquired on postoperative day
(POD) 5 and values >100 mg/L were considered indicative of anastomotic leak out. A CT
scan was done for confirmation and occurrence of hyperdense region considered as an
anastomotic leak.

To determine the diagnostic importance of C-reactive protein (CRP) in prediction of
anastomotic leak in subjects who underwent large bowel anastomosis with CT scan taken
as a gold standard.

Mean age of the subjects was 43.26 ±8.01 year. Males were more commonly underwent
surgery (n=73 - 63.5%) as compared to females (n=42 - 36.5%). Anastomotic leakage
utilizing CRP was observed in 23 (20%) subjects. On the other hand 18 (15.7%) subjects
were observed as an indicator of anastomotic leakage utilizing CT Scan. Sensitivity,
specificity, positive predictive value (PPV), negative predictive value (NPV) and overall
diagnostic accuracy were found as 61.11%, 87.63%, 47.83%, 92.39% and 83.47%
respectively.
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for around one-third of all fatalities following bowel
anastomoses.7 Hence early identification of the
compl ica t ion  is  v i ta l  fo r  be t te r  ou tcome.

Regular imaging including X-rays and CT-scans are
not cost effective in identifying leaks. They cannot
anticipate imminent leaks in addition to having the
disadvantage of radiation.8  Therefore the biological
marker which can forecast this complication prior
to the development of leak could be of high clinical
significance.9

C-reactive protein is generated in the and its level
is calculated by testing the blood in order to
determine the level of inflammation in the body.
CRP is identified as an acute phase reactant,
meaning that its volume will increase in reaction to
inflammation.10 It is commonly available and cost
effective. CRP level has a tendency to increase in
postoperative period due to surgical stress and
stabilize swiftly in patients with uncomplicated course,
because of its shortened half-life of approximately
19 hours.11

Latest researches have demonstrated that an
increase in CRP levels can be used as an early
predictor  of  abdominal  compl icat ions post
esophageal, pancreatic as well as rectal surgeries.
Currently, most patients undergoing colorectal
surgery are discharged early. An early predictor of
septic problems could evade readmissions as well
as reduce morbidity.12

The results of a study showed that sequential
postoperative CT scan is not beneficial over serial
CRP measurements with reference to the prediction
of infectious complications after colorectal surgical
procedures.13   Cut-offs for CRP values can be applied
for safe early-discharge in a fast track procedure
and also as a threshold for further examinations,
including CT scan imaging, even in absence of
clinical signs, to authenticate or eliminate major
complications.14  Infectious complications after major
abdominal surgical procedures  are found to be very
improbable in subjects with a CRP level less than
159 mg/L on POD 3.15  This study was conducted
to find out uti l i ty of CRP level in predicting
anastomotic leakage after colorectal surgery.

METHODOLOGY:
This was a cross sectional study conducted in the
Department of General Surgery ward- 3 Jinnah
Postgraduate Medical Centre Karachi, from February
2017 to August 2017. All patients who underwent
bowel anastomosis (colorectal) either elective or
emergency, above 12 years of age, of both genders
were included. Immunocompromized patients

(deranged l iver funct ion, renal  fa i lure and
uncontrolled diabetes and hypertension) and
presented with peritonitis of more than 3 days were
excluded.

Informed consent obtained from the patients after
explaining purpose, procedure, risk and benefits of
the study.  Brief history regarding symptoms and
demographics was taken. Bowel anastomoses was
done using the hand sewn technique.  Serum CRP
levels was tested on 5 th postoperative day and
levels >100 mg/L was considered as anastomotic
leak. A CT scan with intravenous and oral/rectal
contrast was performed in patients of either CRP
level more than 100mg/L or suspected on clinical
findings (tachycardia, fever and  localized peritonitis)
to confirm the anastomotic leakage.

The data was analyzed on SPSS version 21. The
quantitative variables like age, CRP level, duration
of  surgery  and weight  are  presented as
mean+standard dev ia t ion.  Frequency and
percentages were calculated for anastomotic leak
on CRP and CT, elective / emergency surgeries and
gender. Sensitivity, specificity, PPV, NPV and
diagnostic accuracy were calculated. Effect modifiers
like age, gender, type of surgery (elective or
emergency), duration of surgery and weight were
controlled through stratification, to find out effect on
diagnostic accuracy.

RESULTS:
A total of 115 patients of colorectal carcinoma
were included in the study. Average age of the
subjects was 43.26 ±8.01 year. Male preponderance
was observed (n-73  63.5%) as compared females
(n-42  36.5%). Mean CRP level of the subjects was
98.24 ±13.69mg/L.

In most of the patients (n=77- 67%) the duration of
surgery was less than 4 hours.  Emergency surgical
procedure was carried out in 73 (63.5%) patients
whereas elective surgical procedure was performed
in 42 (36.5%). Anastomotic leakage on CRP was
observed in 23 (20%) patients while on CT scan it
was observed in 18 (15.7%) patients. The common
CT scan findings were pneumoperitoneum, localized
collection and leakage of contrast. Sensitivity,
specificity, positive predicted value (PPV), negative
predicted value (NPV) and overall diagnostic
accuracy was found to be 61.11%, 87.63%, 47.83%,
92.39% and 83.47% respectively.

DISCUSSION:
Anastomotic leakage is considered as a grave
complication of rectal anastomosis. Proximal
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defunctioning alleviates the outcome of leakage but
does not eliminate the danger. The lower the region
of anastomosis the greater the possibility of leakage.
A high index of suspicion is required to identify the
early non-specific signs of anastomotic leakage.
Critical surgical acumen is required to prevent a life
threatening situation.17

Anastomotic leak is the reason of nearly one-third
of all deaths following bowel anastomoses; hence
early identification of the issue is important.
Anastomot ic  leakage represents  a  major
complication after anterior resection of the rectum.
The occurrence of anastomotic leakage varies
significantly amongst clinical studies in part due to
the lack of a uniform definition of this condition.18

Standard imaging (X-rays and CT-scans) is
expensive with reference to identifying leaks.19

A study determined the predictive significance of
C-reactive protein in anastomotic leakage within
three days following colorectal surgery. The study
was based on comparison between two groups of
subjects and values showed that the CRP levels in
the group with anastomotic leakage (127 ± 17.586
mg/l) was considerably elevated as compared to
the group exclusive of anastomotic leakage (49.81
± 11.466 mg/l - P = 0.000).20

A study identified the C-reactive protein as a
functional negative indicator of anastomotic leakage
in oesophago-gastric surgical procedures. A set of
one hundred and forty-five subjects were included
in the study. Out of these patients, 13 (9%)
developed anastomotic leakage. The CRP values
on postoperative days 2, 3 as well as 6 were the
best indicators. It was concluded that postoperative
CRP is a precise negative prognostic marker for the
occurrence of anastomotic leakage post oesophago-

gastric surgery. It may help in categorizing patients
with increased possibility of leak than those in whom
anastomotic leakage is improbable to happen.22

CONCLUSIONS:
The level of C-reactive protein was high in patients
with anastomotic leak following large bowel
anastomosis while taking CT scan as a gold
standard.
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