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Abstract---Background- Acute Appendicitis is the most common 

cause of acute abdomen. The initial diagnosis of acute appendicitis is 

based on clinical history and physical examination. Objectives- To 
determine the relationship between hyperbilirubinemia and acute 

appendicitis and to evaluate the usefulness of Serum Bilirubin as a 

diagnostic marker for acute appendicitis. Methods-It was Prospective 

study. Patients admitted with clinical diagnosis of acute appendicitis 
under the Department of Surgery in Vinayaka Mission’s 

KirupanandaVariyar Medical College and Hospital, Salem from 

January 2020 to October 2021. Convenient Sampling (Non-
Probability) was used. The sample size was 100. Chi- square or 

Fischer exact test was used as test of significance. SPSS (Version 

16.0) was used. Results-The mean Age among the subjects was 25.04 
years ranging from 8 to 70 years. Among the subjects, 59 (59%) were 

Males and 41 (41%) were Females. Among the subjects, 81 (81%) had 

Acute Appendicitis and 19 (19%) had Appendicular Perforation the 
patients with Direct bilirubin > 0.3 mg/dl, 15 (18.75%) had 

Appendicular Perforation and among the patients with Direct bilirubin 

< 0.3 mg/dl, 4 (20%) had Appendicular Perforation. There is no 

difference in Appendicular Perforation among patients with Direct 
bilirubin > 0.3 mg/dl and <0.3 mg/dl (18.75% vs 20%). The mean 
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Total Bilirubin among Acute Appendicitis was 1.4 mg/dl which is 

lower than among Appendicular Perforation which was 1.94 mg/dl 
and the difference was statistically significant. Conclusion-With the 

absence of 100% accurate test in diagnosis and prognosis of acute 

appendicitis, the increased values of Total, Indirect, Direct Bilirubin, 
will be helpful in suspecting the appendicular perforation. Also, cut-

offs for these values of bilirubin, in the situations of acute appendicitis 

for forecasting the complications need to be adjusted. 

 
Keywords---Acute appendicitis, appendicular perforation, serum 

bilirubin, Hyperbilirubinemia, appendicectomy, Mortality. 

 
 

Introduction  

 
Acute Appendicitis is the most common cause of acute abdomen. The initial 

diagnosis of acute appendicitis is based on clinical history and physical 

examination. The confirmation of the diagnosis with the imaging technologies are 
challenging especially in the early stages and in cases of retrocecal or retroileal 

appendix. Laboratory investigations play a key role in assessing the severity of the 

disease. [1–3] 

 
Appendectomy is the most performed abdominal surgery and the15-30% of 

appendicectomy specimen collected will be found to be normal. These negative 

findings later make a concern on the unwanted cost involved in the surgery and 
postoperative complications if any. Postoperative complications can occur in up to 

nearly 50% of these patients. Acute Appendicitis can lead to deadly complications 

like perforation and peritonitis and can cause increased mortality rates.[4–6] 
Studies show that serum bilirubin is raised in acute appendicitis and 

appendicular perforations. But the significance of which is not stressed. On 

bacterial invasion of the appendix, there is transmigration of bacteria and release 
of proinflammatory cytokines like TNF α,.IL6. The cytokines reach the liver 

through the superior mesenteric vein and may lead to inflammation, abscess, and 

liver dysfunction. [7,8]. 

 
There are no 100% accurate tests in diagnosis and prognosis of acute 

appendicitis. Therefore, any contribution made by any investigation, will be 

useful. In view of the above context, the present study was undertaken to assess 
the relationship between hyperbilirubinemia and acute appendicitis and to 

evaluate its credibility as a diagnostic marker for acute appendicitis and, to see 

whether elevated bilirubin levels have a predictive potential for the diagnosis of 
appendicular perforation. 

 

Materials and Methods 
 

 It was Prospective study Patients admitted with clinical diagnosis of acute 

appendicitis under the Department of Surgery in Vinayaka Mission’s 
KirupanandaVariyar Medical College and Hospital, Salem from January 2020 to 

October 2021. Convenient Sampling (Non-Probability) was used.  
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Inclusion criteria: 

_ all patients diagnosed as acute appendicitis clinically on admission. 

_ Patients who are willing to participate in the study. 

 
Exclusion criteria: 

All patients documented to have a history of 

i. Jaundice or Liver disease. 
ii. Chronic alcoholism (that is intake of alcohol of > 40 g/day for Men and > 20 

g/day in 

Women for 10 years). 
iii. Haemolytic disease. 

iv. Acquired or congenital biliary disease. 

                                             All patients with positive HBsAg. 
                                             All patients with cholelithiasis. 

                                             All patients with cancer of hepato-biliary system. 

 

Sample size: 
 

According to Joaquin J Estrada et alstudy,[9] considering the prevalence of 

Prevalence of 
Hyperbilirubinemia (Total bilirubin >1 mg/dl) in acute appendicitis as 38% with a 

precision of 9.5% and 95% confidence interval, the sample size is calculated as 

N = Z2 
1-α/2 * p * (1 - p) / d2 

Z1-α/2 - two tailed probability for 95% confidence interval = 1.96 

p (%) - prevalence of Prevalence of Hyperbilirubinemia (Total bilirubin >1 mg/dl) 
in acute 

appendicitis = 0.38 d (%) - precision or allowable error for Prevalence of 

Hyperbilirubinemia (Total bilirubin >1 mg/dl) in acute appendicitis = 0.095 

N = 1.96^2 * 0.38 * (1 - 0.38) / 0.095^2 
N = 100.28 

Thus, the total sample size required for the study is 100 

 
The study was approved by Institutional ethics committee. Written informed 

consent taken from patients. 

 
Statistical Analysis 

 

Data was entered in MS excel sheet and analysed using SPSS software version 
16.When a Numerical variable is compared with the presence of acute 

appendicitis, independent t test is used. When a Categorical Variable is compared 

with the presence of acute appendicitis, the variables are represented in both by 

tables and bar diagrams. For test of significance, chi-square test is used.P-values 
less than 0.05 were statistically significant. 

 

Results 
 

The mean Age among the subjects was 25.04 years ranging from 8to 70 

years.Among the subjects, 59 (59%) were Males and 41 (41%) were 
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Females.Among the subjects, 81 (81%) had Acute Appendicitis and 19 (19%) had 

Appendicular Perforation. 
 

Table1- Distribution of Total Bilirubin with the Diagnosis in the study population 

 

 
TotalBilirubin 

Diagnosis  
Total 

Fishere

xact 
pvalue 

Acute 

Appendicitis 

Appendicular 

Perforation 

 
>1.0mg/dl 

 

58(78.37%) 

 

16(21.62%) 

 

74(100%) 

 

 
0.133 

(NotSignifica

nt) 

 
<1.0mg/dl 

 

23(88.46%) 

 

3(11.53%) 

 

26(100%) 

 
Total 

 
81(81%) 

 
19(19%) 

 
100(100%) 

 
As per table 1 Of the patients with Total bilirubin > 1.0 mg/dl, 16 (21.62%) 

hadAppendicular Perforation and among the patients with Total bilirubin< 1.0 

mg/dl, 3(11.53%) had Appendicular Perforation. This difference of increased 
proportion of Appendicular Perforation among patients with > 1.0 mg/dl Total 

Bilirubin (21.62% vs 11.53%) is not statistically significant. 

 

Table 2-Distribution of Direct Bilirubin with the Diagnosis in the study population 
 

 
Direct Bilirubin 

Diagnosis  
Total 

Fishere

xact 

pvalue 
Acute 
Appendicitis 

Appendicular 
Perforation 

 
>0.3mg/dl 

 
65(81.25%) 

 
15(18.75%) 

 
80(100%) 

 
 
 
0.243 

<0.3mg/dl 16(80%) 4(20%) 20(100%) 

Total 81(81%) 19(19%) 100(100%) 

 
As per table 2 of the patients with Direct bilirubin > 0.3 mg/dl, 15 (18.75%) had 

Appendicular Perforation and among the patients with Direct bilirubin < 0.3 

mg/dl, 4 (20%) had Appendicular Perforation. There is no difference in 

Appendicular Perforation among patients with Direct bilirubin > 0.3 mg/dl and 
<0.3 mg/dl (18.75% vs 20%). 

 

Table 3- Distribution of Indirect Bilirubin with the Diagnosis in the study 
population 

 

 
IndirectBilir

ubin 

Diagnosi

s 

 
Total 

Fisher

exact 

pvalue Acute 

Appendicitis 

Appendicular 

Perforation 

 
>0.8mg/dl 

 
9(69.23%) 

 
4(30.76%) 

 
13(100%) 

 
 

0.143 <0.8mg/dl 72(82.75%) 15(17.24%) 87(100%) 

Total 81(81%) 19(19%) 100(100%) 
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As per table 3 Of the patients with Indirect bilirubin > 0.8 mg/dl, 4 (30.76%) had 

Appendicular Perforation and among the patients with Indirect bilirubin < 0.8 

mg/dl,15 (17.24%) had Appendicular Perforation. These differences of increased 

proportion of Appendicular Perforation among patients with indirect bilirubin > 
0.8 mg/dl (30.76% vs 17.24%) are not statistically significant. 

 

Table 4- Distribution of Total Bilirubin with Diagnosis among the study 
population 

 

 Diagnosis N Mean Std.dev. pvalueby'

t'test 

Total 

Bilirubin 

AcuteAppendicitis 81 1.40 0.64  
 

0.042 
Appendicular 

Perforation 

19 1.94 1.10 

 

As per table 4 the mean Total Bilirubin among Acute Appendicitis was 1.4 mg/dl 

which is lower than among Appendicular Perforation which was 1.94 mg/dl and 
the difference was statistically significant. 

 

Discussion 
 

The main objective of the study is to study the relationship between 

hyperbilirubinemia and acute appendicitis, and to evaluate its credibility as a 
diagnostic marker for acute appendicitis. This is a Prospective Study among 100 

Patients admitted with clinical diagnosis of acute appendicitis under the 

Department of Surgery in Vinayaka Mission’s KirupanandaVariyar Medical 
College and Hospital, Salem. 

 

Advancing age adversely affects the precise clinical diagnosis, the staging of the 

disease and the undesirable outcome of patients.[10] The post operative morbidity 
and mortality is high as the age increases. Among the children, younger children 

were found to have higher prevalence of appendicular perforation. [11]Anna Lasek 

et al,observed that the Older patients are at high risk both in the preoperative 
diagnosis and severity, intra-operative complications, and postoperative recovery. 

[12] 

 
Salvatore Giordano et al, observed that the hyperbilirubinemia (cut-off 1 mg/dl) 

for prediction of perforation in acute appendicitis, sensitivity of 0.49, specificity of 

0.82, positive likelihood ratio of 2.51, negative likelihood ratio of 0.58, diagnostic 
odds ratio of 4.42.[13]KulsoomMoulaBux et al, studied all the liver function test, 

of which the serum bilirubin levels independent predictors of appendix 

perforation/gangrene. [14] 

 
A C Chambers et al, concluded that the serum bilirubin levels were significantly 

higher among the gangrene/perforation, but it cannot be an independent 

predictor of neither the diagnosis nor the complications of the acute appendicitis. 
[15]Andrew Emmanuel et al, observed that the mean bilirubin levels are 

significantly higher among the simple appendicitis and appendicitis with 

gangrene/perforation compared to the non-inflamed appendix. Elevated bilirubin 
levels had a good specificity of 88% for diagnosis of acute appendicitis and a 
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positive predictive value of 91%. [16]J Burcharthet al, observed that the mean 

bilirubin levels are significantly higher among the appendicitis with 
gangrene/perforation. Elevated serum bilirubinlevels had a sensitivity ranging 

from 38% to 77% and a specificity ranging from 70% to 87% in forecasting the 

perforation of the appendix.[17]Michael Sandet al, observed that the mean 
bilirubin levels are significantly higher among the appendicitis with 

gangrene/perforation.[18] Joaquin J Estradaet al, observed that the presence of 

hyperbilirubinemia was significantly associated with the gangrene/perforation 

among the patients with acute appendicitis. [9] 
 

Conclusion 

 
The mean Values of Total, Indirect, and Direct Bilirubin among Acute 

Appendicitis with perforation were significantly higher than the corresponding 

values among patients without Appendicular Perforation. But the increase of 
proportion of the Appendicular Perforation with the higher than cut off values 

(among the normal patients) were not statistically significant.With the absence of 

100% accurate test in diagnosis and prognosis of acute appendicitis, the 
increased values of Total, Indirect, Direct Bilirubin, will be helpful in suspecting 

the appendicular perforation. Also, cut-offs for these values of bilirubin, in the 

situations of acute appendicitis for forecasting the complications need to be 

adjusted. 
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