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Abstract: This study was done to conclude whether the Serum Bilirubin can be considered as a new laboratory marker to aid in the 

diagnosis of Acute appendicitis and if so, does it have the predictive capacity to warn us about Appendicular perforation. A total of 100 

patients with clinical diagnosis of acute appendicitis or appendicular perforation were studied.The serum bilirubin and liver function 

tests were carried out in all the patients. In this study, males (71%) outnumbered females (29%) and overall mean age was 27.4310.72 

years. Of the 100 patients, 87% were confirmed as acute appendicitis while 13% were diagnosed with Appendicular perforation. Of 87 

patients with acute appendicitis, 62.06% had raised bilirubin levels, while 37.93% had normal levels.13 patients were diagnosed as 

Appendicular perforation, 10 patients (76.92 %) had raised bilirubin levels, while the remaining 3 patients (23.07%) had normal levels. 

The Sensitivity and Specificity of serum bilirubin as a marker in predicting Acute appendicitis and Appendicular perforation was 

62.06% and 23.07% respectively.Patients with clinical signs and symptoms of appendicitis and with hyperbilirubinemia higher than 

normal range should be identified as having a higher probability of Appendicular perforation suggesting, serum bilirubin levels have a 

predictive potential for the diagnosis of Appendicular perforation. 
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1. Introduction 
 
Acute appendicitis is the commonest cause of “Acute 
Surgical abdomen”[1,2]. Appendicectomy is the most 
frequently performed urgent abdominal operation and is 
often the first major procedure performed by a surgeon in 
training [1]. 
 
The diagnosis of Appendicitis still remains a dilemma in 
spite of advances in the radiological and laboratory 
investigations. Experienced clinicians accurately diagnose 
appendicitis based on a combination of history, physical 
examination and laboratory studies about 80% of the 
time[3].Although most patients with Acute Appendicitis can 
be easily diagnosed, in some cases the sign and symptoms 
are variable and a firm diagnosis can be difficult. This is 
particularly true where the appendix is retrocaecal or 
retroileal. The percentage of appendicectomies performed 
where appendix subsequently found to be normal varies 15-
50%[4] and postoperative complications can occur in up to 
50%[5] of these patients. Delay in diagnosis of Acute 
Appendicitis leads to perforation and peritonitis and 
increased mortality.Perforation ranges 50- 90% in various 
series [6,7]. 
 
To supplement the clinical diagnosis and to reduce the 
frequency of unnecessary Appendicectomy, the importance 

of laboratory investigations like White Blood Cell (WBC) 
counts and C reactive protein (CRP) etc values has been 
stressed . The use of Ultrasonography (USG) as a diagnostic 
tool for appendicitis has been widely known and studied. 
Various scores combining clinical features and laboratory 
investigations have also been developed and are good 
enough to reach the diagnosis.These are the Alvarado score 
[13]and the Modified Alvarado score[14]. 
 
However up to date there is no confirmatory laboratory 
marker for the preoperative diagnosis of acute appendicitis 
and appendicular perforation. 
 
Recently, elevation in serum bilirubin was reported, but the 
importance of the raised total bilirubin has not been stressed 
in acute appendicitis and appendicular perforation [15].It is 
well established that when microbes invade the body, 
leukocytes defend it. This leads to increase in the leukocyte 
count. Bacterial invasion in the appendix leads to 
transmigration of bacteria and the release of 
proinflammatory cytokines such as TNF alpha, IL6 and 
cytokines. These reach the liver via Superior mesenteric vein 
(SMV) and may produce inflammation, abscess or 
dysfunction of liver either directly or indirectly by altering 
the hepatic blood flow[16-22]. 
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In view of the above context, the present study was 
undertaken to assess relationship between 
hyperbilirubinemia and acute appendicitis and to evaluate its 
credibility as a diagnostic marker for acute appendicitis and 
also, to see whether elevated bilirubin levels have a 
predictive potential for the diagnosis of appendicular 
perforation. 
 
2. Objectives 
 
 To study the relationship between hyperbilirubinemia and 

acute appendicitis; and to evaluate its credibility as a 
diagnostic marker for acute appendicitis. 

 To evaluate whether elevated bilirubin levels have a 
predictive potential for the diagnosis of Appendicular 
perforation. 

 
3. Materials and Methods 
 
This was a Hospital based observational study which 
included 100 patients of Acute Appendicitis admitted in the 
Department of General Surgery, S.M.S. Hospital, Jaipur, 
during the period of May 2015 to April 2016. 
 
Inclusion  

Patients fulfilling the following criteria will be considered 
for the study. 
 Patients scheduled for appendicectomy for acute 

appendicitis at the Department of Surgery, SMS Medical 
College, Jaipur. 

 Patients > 15 yearsof age. 
 Patients with a history of alcohol intake with AST/ALT 

<2 or no history of hepatotoxic drug intake. 
 No past history of jaundice with acute appendicitis. 
 
Exclusion  

Patients with the following features shall be excluded from 
the study: 
 Incidental appendicectomy 
 Patients younger than 15 years of age. 
 History of alcohol intake with SGOT / SGPT > 2. 
 History of hepatotoxic drug intake 
 HBsAg positive 
 Past history of jaundice and acute appendicitis 
 Unwillingness for surgery. 
 
4. Procedure  
 
Ethical clearance has been obtained from "Ethical Clearance 
Committee" of the institution for the study. It is in the form 
of signature from Head of Dept. Surgery and Dean of S.M.S. 
Medical College, Jaipur. Based on the selection criteria 
patients admitted with clinical diagnosis of acute 
appendicitis or appendicular perforation were screened for 
eligibility. The eligible patients were  briefed about the 
nature of the study and a written informed consent was 
obtained from the consented patients. Thorough history was 
taken and clinical examination was done for all patients and 
finding were recorded on predesigned and pretested 
proforma. 
 
The following tests were carried out on admission. 

a) Routine blood investigations (Complete blood count, 
platelet count,reticulocyte count).  

b) Serum Bilirubin (Total and Direct bilirubin). 
c) Liver Function Tests  (LFTs) which include; 

 SGPT (Alanine transaminase). 
 SGOT (Aspartate transaminase). 
 ALP (Alkaline phosphatase). 

d) Seropositivity for HbsAg 
e) Urine analysis (routine and microscopy). 
 
The serum bilirubin and LFTs were carried out using the 
Auto Analyser (cobas 111) machine available in the hospital 
and HbsAg was tested by  ELISA/Spot techinique using 
HEPALISA or HEPACARD kit.  
 
Reference Range of Serum Bilirubin and Liver Enzymes 
 

Test Normal Range 
Serum Bilirubin 

Total 
Direct 

 
0.3-1 mg/dl 

0.1-0.3mg/dl 
Liver Enzymes 

SGOT 
SGPT 
ALP 

 
0-35 U/L 
0-35 U/L 

30-120 U/L 
 
The result were grouped as 'Normal' or 'Raised' 
(hyperibilirubinemia) as per the above  reference values. 
  
5. Results 
 
A total of 100 patients with clinical diagnosis of acute 
appendicitis or appendicular perforation admitted in the 
Department of General surgery, S.M.S. Medical College, 
Jaipur were studied. 
 

Distribution of patients by age 
Age  Group (year) 

15-24 25-34 35-44 45-54 55-64 65-74 
49 27 15 7 1 1 

 
As per the study, the age group 15-24 years is most 
commonly affected  (49%) following by age group 25-34 
(22%). The youngest patients of this study were of  15 years 
old while the oldest patient was a  67 year Male. 
 

Sex Distribution 
Sex Number Percentage 

Male 71 71 
Female 29 29 
Total 100 100.00 

 
Out of 100 patients enrolled for the study, 71 patients (71%) 
were males while the remaining 29 patient (29) were 
females. 
 

Liver Function Tests 
Parameters Mean SD 

Total bilirubin (mg/dL) 1.296 0.58 
Direct bilirubin (mg/dL) 0.526 0.25 (0.2464) 

Indirect bilirubin (mg/dL) 0.77 0.4 (0.3625) 
SGOT (U/L) 42.88 17 (17.02) 
SGPT (U/L) 30 (29.95) 17 (17.16) 
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The mean Total  bilirubin of all 100 patients was  1.29  
0.58 mg/dL (range, 0.71 - 1.87 mg/dL) While the Direct 
bilirubin was 0.52  0.25 mg/dL (range, 0.27 - 0.77 mg/dL). 
The mean SGOT and SGPT were 42.88  17 U/L (range, 
25.88 - 59.88 U/L) and 29.95  17.16 U/L (range, 12.79 - 
47.11). 
 

Total bilirubin levels 
Total bilirubin (mg/dL) Number Percentage 

<1 36 36 
> 1 64 64 

Total 100 100.00 
 
36 patients (36%) of all 100 patients were found to have 
normal bilirubin levels (<1.0 mg/dL), while 64 patients 
(64%) had raised bilirubin levels (<1.0 mg/dL). 
 

Bilirubin levels in patient with uncomplicated acute 

appendicitis as diagnosis 
Total bilirubin 

(mg/dL) 
Distribution in Patients with uncomplicated 

Acute Appendicitis 
Number Percentage 

>1.0 54 62.06 
<1.0 33 37.93 
Total 87 100.00 

 
Of 87 patients diagnosed as uncomplicated acute 
appendicitis, 54 patients (62.06) had raised bilirubin levels 
(>1.0 mg/dL), while the remaining 33 paitents (37.93) had 
normal levels (<1.0 mg/dL) 
 
Bilirubin levels in patient with Appendicular perforation 

diagnosis 
Total bilirubin 

(mg/dL) 
Distribution in Patients with 

Appendicular  perforation (n= 19/13) 
Number Percentage 

>1.0 54 62.06 
<1.0 33 37.93 
Total 87 100.00 

  
13 patients diagnosed as Appendicular perforation, 10 
patients (76.92) had raised bilirubin levels (>1.0 mg/dL), 
while the remaining 03 patients (23.07) had normal levels 
(<1.0 mg/dL). 
 
Correlation of acute appendicitis and Apendicular 

perforation with total serum bilirubin levels  

     
 

Serum bilirubin 
(mg/dL) 

Final diagnosis (n=100) 
Acute appendicits 

(n=87) 
Appendicular perforation 

(n=13) 
Number % Number % 

>1.0 (a) 58.54 62.06 (b) 10 76.92 
<1.0 (c) 33 37.93 (d) 03 23.07 
Total 87 100 13 100 

  
54 patients (62.06%) of the total patients diagnosed with 
Acute appendicitis (n=87) were found to have elevated 
bilirubin levels (>1.0mg/dL) while 33 patients (37.93) had 
normal bilirubin levels (<1.0 mg/dL). Similarly, 10 patients 
(76.92%) of the total patient diagnosed with Appendicular 
perforation (n=13) were found to have elevated bilirubin 
levels (>1.0 mg/dL) while 3 patients (23.08%) had normal 
bilirubin levels (<1.0 mg/dL). 

Accuracy of serum bilirubin as a marker in predicting 

Appendicular perforation  

 
 Accuracy 

Sensitivity 62.06% 
Specificity 23.07% 

Positive predictive value 84.37% 
Negative predictive value 8.33% 

Odds ratio 0.4909 
 
6. Discussion 
 
Acute appendicitis is the most common cause of 'Acute 
Abdomen' in young adults. Appendicectomy is abdominal 
operation and is often the first major procedure performed 
by a surgeon in training[1].About 8% of people in Western 
countries have appendicitis at some time in their lifetime[3]. 
 
The peak incidence of acute appendicitis is in the second and 
third decade of life. It is relatively rare in infants, and 
becomes increasingly common in childhood and early adult 
life. The incidence of appendicitis is equal in males and 
females before puberty. In teenagers and young adults, the 
male-female ratio increases to 3:2 at age 25[1].The lifetime 
rate of appendicectomy is 12% for men and 25% for women, 
with approximately 7% of all people undergoing 
appendectomy for acute appendicitis during their lifetime. 
 
The diagnosis of acute appendicitis is essentially clinical; 
however, a decision to operate based on clinical suspicion 
alone can lead to the removal of a normal appendix in 15 to 
50%[4] of cases. The premise that it is better to remove a 
normal appendix than to delay diagnosis does not stand up to 
close scrutiny, particularly in the elderly[1]as such 
procedures are associated with complications in 50% 
cases[5].Hence, the diagnosis of Appendicitis still remains a 
dilemma in spite of the advances in various laboratory and 
radiological investigations. 
 
A new tool to help in the diagnosis of acute appendicitis 
would thus be welcome. 
 
Serum Bilirubin level elevation will help in the accuracy of 
clinical diagnosis of acute appendicitis and more importantly 
help in foreseeing and preventing impeding complications of 
acute appendicitis. 
 
This study was taken up with this thought that is it possible 
to add serum bilirubin as a new laboratory marker to aid in 
the diagnosis of acute appendicitis and if so,does it have the 
credibility to help us foresee an impending complication of 
acute appendicitis? 
 
The present study was undertaken to study the relationship 
between hyperbilirubinemia and acute appendicitis and to 
evaluate its credibility as a diagnostic marker for acute 
appendicitis and also, to evaluate whether elevated bilirubin 
levels, have a predictive potential for the diagnosis of 
Appendicular perforation. 
 
In the present study of the 100 patients enrolled for the study 
71 patients (71%) were males while the remaining 29 
patients (29%) were females. The mean age in our study 
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population (100 patients) was 27.43 ± 10.72 years (range, 
16.71-38.15 years). This is consistent with the quoted 
incidence of Appendicitis in the literature where it is most 
frequently seen in patients in their second through fourth 
decades of life[33,34].The average age group in males 26.76 
±11.10 years (range, 15.66±37.86 years)was slightly lower 
than females 29.06±9.70 years (range 19.36-38.76 years).  
 
Hyperbilirubinemia(>1.0 mg/dL) in our study was found in 
64 patients (64%) of all the 100 patients (n=100) enrolled in 
the study, while 36 patients (36%) had normal bilirubin 
levels(<1.0 mg/dL). Estrada et al[35] had found  
hyperbilirubinemia in 59 (38%) of 157 patients studied with 
acute appendicitis. 
 
The mean total serum bilirubin of all 100 patients was 1.29 ± 
0.58 mg/dL (range, 0.71-2.3 mg/dL), which was above the 
normal range  (< 1.0 mg/dL) considered for the study, hence 
indicating the occurrence of hyperbilirubinemia.Themean of 
Direct bilirubin was 0.52 ± 0.25 mg/dL (range, 0.27-0.71 
mg/dL) while that of Indirect bilirubin was 0.77±0.4 mg/dL 
(range, 0.37-1.17 mg/dL).Our finding was consistent with 
hyperbilirubinemia found in a study conducted by Khan 
S,who found average level of serum bilirubin in his study 
population to be 2.38mg/dl. 
 
Amongst the patients diagnosed with Acute appendicitis 
without perforation (n=87), 54 patients (62.06%) were found 
to have elevated bilirubin (>1.0 mg/dL) while only 33 
patients (37.93%) had normal bilirubin levels (<1.0 mg/dL). 
In patients diagnosed with Appendicular perforation (n= 
13),10 patients (76.92%) had bilirubin elevated (>1.0 
mg/dL), while only 3 patients (23.07%) had normal levels 
(>1.0 mg/dL). Thus, Hyperbilirubinemia was found in most 
of the patients diagnosed with acute appendicitis (62.06%) 
or Appendicular perforation (76.92%). 
 
The mean bilirubin levels in patients diagnosed with Acute 
appendicitis was 1.28±0.61 mg/dL (range, 0.67   1.89 
mg/dL) while in patients diagnosed with Appendicular 
perforation was 1.34±0.29 mg/dL (range, 1.05-1.63 mg/dL). 
Hence, we see that patients with Appendicular perforation 
had higher levels of bilirubin as compared to that of acute 
appendicitis. So we infer that, patients with features 
suggestive of appendicitis with higher values of bilirubin, 
are more susceptible of having Appendicular perforation 
than those with normal or slightly elevated total serum 
bilirubin. 
 
Sand et al[36]in his study found the mean bilirubin levels in 
patients with Appendicular perforation to be significantly 
higher than those with a nonperforated appendicitis. 
 
7. Conclusion 
 
The present study suggests -  
 Serum bilirubin levels appears to be a promising new 

laboratory marker for  diagnosing acute appendicits, 
however diagnosis of appendicitis remains essentially 
still-clinical.Its level come out to be a credible aid in 
diagnosis of acute appendicitis and would be helpful 
investigation in decision making.  

 Patients with clinical signs and symptoms of appendicitis 
and with hyperbilirubinemia higher than  the normal 
range should be identified as having a higher probability 
of Appendicular perforation suggesting, serum bilirubin 
levels have a predictive potential for the diagnosis of 
Appendicular perforation. 
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