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Abstract
Background: Elevation in serum bilirubin was reported recently, but the importance of the raised total bilirubin has not been stressed in acute
appendicitis and appendicular perforation. The aim of the study was to establish the role of hyperbilirubinemia as a new diagnostic tool to predict
gangrenous/perforated appendicitis. Subjects and Methods: This was a prospective observational study, which was conducted at the Gujarat
Adani Institute of Medical Science, Bhuj, Kutch, Gujarat, India. A total of 100 patients clinically diagnosed as appendicitis from August 2018 to
August 2019 at Gujarat Adani Institute of Medical Science, Bhuj, Kutch, Gujarat, India. Patients were clinically evaluated by detailed history,
routine examination on initial contact with patients and the routine investigations as per surgery and anesthesia requirements with inclusion of
serum total bilirubin. Based on histopathological examination patients will be categorized as positive (acute appendicitis with perforation and/or
gangrene) and negative (acute appendicitis without perforation or gangrene). Results: Out of 100 patients, 20 were managed conservatively
(mass formation) and was called for interval appendectomy after 6 weeks. In acute catarrhal appendicitis group 47 patients showed normal total
bilirubin levels, whereas 8 patients showed increase in levels of total bilirubin. In gangrenous appendicitis group all 10 patients showed elevated
serum total bilirubin levels In perforated appendicitis group consisted of 15, 11 patients showed elevated serum bilirubin levels and 4 patients
showed normal total bilirubin levels. Conclusion: Serum bilirubin is easily available test and cheap and can be estimated from the sample of
blood drawn for routine blood investigations.
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Introduction

Acute appendicitis is the most common cause of “acute surgi-
cal abdomen”. [1,2] Appendicectomy is the emergency abdom-
inal operation most frequently performed and is often the first
major procedure performed by a surgeon in training. Despite
advances in the radiological and laboratory investigations,
the diagnosis of appendicitis remains a dilemma. Based on a
combination of history, physical examination and laboratory
studies experienced clinicians accurately diagnose appendici-
tis about 80% of the time. [3] Delay in diagnosis and surgery
for this condition may lead to various complications like per-
foration, abdominal abscess, urinary retention, small bowel
obstruction and peritonitis causing an increase in morbidity
and even mortality of the patients. Acute appendicitis is the
most common intra-abdominal infectious focus in a surgical
patient and Escherichia coli and Bacteroides fragilis are the

most frequent bacterial isolates in this condition. [4] In appen-
dicitis, compromised appendix wall integrity leads to translo-
cation of bacteria and endotoxins from the appendix lumen into
the portal system. [5]

The percentage of appendicectomies performed, where nor-
mal appendix found, varies from 15-50% and postoperative
complications can occur in up to 50% of these patients. [4,5]
Delay in diagnosis of acute appendicitis leads to perforation
and peritonitis with increased mortality. Appendicular perfo-
ration ranges 50-90% in various series. [6,7] The importance of
laboratory investigations likeWhite Blood Cell (WBC) counts
and C-reactive protein (CRP) etc. values has been stressed to
supplement the clinical diagnosis and to reduce the frequency
of unnecessary appendicectomy. [8] The importance of Ultra-
sonography (USG) as a diagnostic tool for appendicitis has
been widely known and studied. [8,9] Various scores combin-
ing clinical features and laboratory investigations, have also
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been developed to reach the diagnosis, such as the Alvarado
score and the Modified Alvarado score. [10,11] However, till
now there is no confirmatory laboratory marker for the pre-
operative diagnosis of acute appendicitis and appendicular per-
foration. Elevation in serum bilirubin was reported recently,
but the importance of the raised total bilirubin has not been
stressed in acute appendicitis and appendicular perforation. [12]
It is well established that when microorganisms invade the
body, leukocytes defend it and leads to increase in the leuko-
cyte count. Microbial invasion in the appendix leads to trans-
migration of microbe and the release of proinflammatory
cytokines such as TNF-alpha, IL6 and cytokines. They reach
the liver through Superior mesenteric vein (SMV), either
directly or indirectly by altering the hepatic blood flow, pro-
duce inflammation, abscess or dysfunction of liver. [13,14]

Total bilirubin levels upon admission can be used in conjunc-
tion with other diagnostic tests such as ultrasonography and
routine investigations to help determine the presence of com-
plicated appendicitis and aid in proper clinical management.
To avoid unnecessary delay in surgery, Need for higher
antibiotic coverage, Patient counseling. The aim of the study
was to establish the role of hyperbilirubinemia as a new
diagnostic tool to predict gangrenous/perforated appendicitis.

Subjects and Methods

This was a prospective observational study, which was
conducted at the Gujarat Adani Institute of Medical Science,
Bhuj, Kutch, Gujarat, India. Patients were briefed about the
study and their consent was taken. A total of 100 patients
clinically diagnosed as appendicitis from August 2018 to
August 2019 at Gujarat Adani Institute of Medical Science,
Bhuj, Kutch, Gujarat, India. Patients were clinically evaluated
by detailed history, routine examination on initial contact
with patients and the routine investigations as per surgery
and anesthesia requirements with inclusion of serum total
bilirubin.
The aim of the study was to find out the role of serum
Bilirubin as a laboratory marker to aid in the diagnosis of acute
appendicitis and to evaluate whether elevated bilirubin levels
have a predictive potential for the diagnosis of the severity of
Appendicitis.
Serum total bilirubin results will be compared with laboratory
reference values given in Table 1. These cases will be operated
and clinical diagnosis will be confirmed per-operatively
and post-operatively by histopathological examination. Final
histopathological examination will be considered as a gold
standard for diagnosing and categorizing patients as having
normal appendix, acute appendicitis and acute appendicitis
with perforation and/or gangrene.
Based on histopathological examination patients will be
categorized as positive (acute appendicitis with perforation

and/or gangrene) and negative (acute appendicitis without
perforation or gangrene).

Results

Total of 100 patients were admitted with diagnosis of acute
appendicitis. Out of 100 patients, 20 were managed conserva-
tively (mass formation) and was called for interval appendec-
tomy after 6 weeks. Out of 100 patients of appendicitis there
was an increase in incidence of acute appendicitis in age group
of 15 to 35 with 60 patients. There is increased incidence in
male population with male female ration of 1.5:1. The mean
total bilirubin was found to be 0.8 mg/dl in acute catarrhal
appendicitis and 1.44 mg/dl in acute complicated appendici-
tis respectively.

As shown in Table 2 out of 80 patients, 55 patients had
acute catarrhal appendicitis, 10 patients had gangrenous
appendicitis, 15 patients had perforated appendicitis, and we
never encountered normal appendix either in intra op or post
op.

In acute catarrhal appendicitis group 47 patients showed
normal total bilirubin levels, whereas 8 patients showed
increase in levels of total bilirubin. In gangrenous appendicitis
group all 10 patients showed elevated serum total bilirubin
levels In perforated appendicitis group consisted of 15, 11
patients showed elevated serum bilirubin levels and 4 patients
showed normal total bilirubin levels. Sensitivity of serum
bilirubin in case of perforated/ gangrenous appendicitis was
found to be 90.02%. Specificity of serum bilirubin was found
in case of perforated or gangrenous appendicitis was found to
be 90.35%. Positive predictive value and negative predicting
value of serum bilirubin in perforated/gangrenous appendicitis
was found to be 82.1% and 94.9% respectively with p value of
0.01.

Table 1: Reference values of serum bilirubin
Test Normal range Test
Total 1.2 mg/dl Total
Direct 0.2 mg/dl Direct

Discussion

In acute appendicitis or appendicular perforation, inflamma-
tory response causes appendix to become more edematous and
ischemic. This causes transmigration or translocation of bacte-
ria, toxins, and cytokines leading to endotoxemia/bacteraemia.
Invasion of bacteria into the hepatic parenchyma interferes
with the physiology of excretion of bile and leads to hyper-
bilirubinemia.
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Table 2: Showing HPE correlation
HistopathologyTotal

bilirubin
<1.2 mg/dl

Total
bilirubin
>1.2 mg/dl

Total

Acute
appendicits

47 8 55

Gangrenous
appendicitis

0 10 10

Perforated
appendicitis

11 4 15

Normal
appendix

0 0 0

Total 58 22 80

In appendicitis, compromised appendix wall integrity leads to
translocation of bacteria and endotoxins from the appendix
lumen into the portal system. [5] Bacteremia is known to cause
endotoxemia leading to impaired excretion of bilirubin from
the bile canaliculi. [3] This study has shown there is a high
sensitivity and specificity serum bilirubin 90.02% and 90.35%
respectively with good positive predictive value of 82.1%
and high negative predictive value of 94.9% with p value of
0.001 in case of complicated appendicitis, and should alert the
surgeon regarding the possibility of this diagnosis.
Cheekuri et al in 2017 conducted a prospective study
Hyperbilirubinemia as a predictor of the severity of acute
appendicitis- an observational study with sample size of 110
showed results of sensitivity 94%, specificity 66%, PPV
88.5%, NPV 80%. [15]

D’souza et al conducted a prospective study Bilirubin; a
diagnostic marker for appendicitis with sample size of 143
showed results of sensitivity 70%, specificity 82%, PPV
47%, NPV 93%. [4] S. Khan in 2008 conducted a prospective
study of total bilirubin levels in appendicitis with sample
size of 110 showed a results of sensitivity 87%, specificity
100%, PPV 100%, NPV 17.3% Khan S et al in his study
concluded that elevated total serum bilirubin, without severe
abnormalities in the value of liver enzymes is a good indicator
of acute appendicitis. [12] Estrada J et al in his study found
significant relationship between the presence or absence of
appendicular gangrene and perforation with the presence
of hyperbilirubinemia. [16] Pre-operative serum total bilirubin
can diagnose acute complicated appendicitis from catarrhal
appendicitis with fair degree of accuracy.

Conclusion

Serum bilirubin is easily available test and cheap and can
be estimated from the sample of blood drawn for routine
blood investigations. If serum bilirubin is added to existing lab
investigations, then diagnosis of complicated appendicitis can

be made with fair degree of accuracy which in turn helps in
reducing the need for CECT, unnecessary delay in surgery can
be avoided.
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