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ABSTRACT 

Recent studies have shown 

hyperbilirubinaemia to be a useful 

predictor of appendicular perforation. An 

elevated Serum Total Bilirubin (STB) that 

is not explained by liver disease or biliary 

obstruction can be observed in many 

patients with acute appendicitis. However, 

there is no confirmatory laboratory marker 

for the pre- operative 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 appendicitis. 

The aim of this study is to assess the 

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. 

KEYWORDS: acute appendicitis, 

appendicular perforation, hyperbilirubinemia. 

INTRODUCTION 

Acute appendicitis comes under 

one of the most frequently encountered 

cause of “Acute abdomen”. Experienced 

clinicians accurately diagnose 

appendicitis based on a combination of 

history, physical examination and 
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laboratory studies about 80% of the time 

(1). 

Several biochemical parameters 

including white blood cell (WBC) count, 

C-reactive protein (CRP), interleukin-6 

(IL6) and Procalcitonin have been used to 

further improve the clinical diagnosis of 

acute appendicitis (AA). The use of 

Ultrasonography as a diagnostic tool for 

appendicitis has been widely known and 

studied (2). 

Recently, elevation in serum 

bilirubin was reported, but the importance 

of the raised total bilirubin has not been 

stressed in appendicitis (3). 

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 (4). 

Delay in diagnosis and surgery for 

this condition may lead to various 

complications like perforation, abdominal 

abscess, urinary retention, small bowel 

obstruction and peritonitis causing an 

increase in morbidity and even mortality 

of the patients. On the other hand, too 

aggressive surgical approach may lead to 

an increased rate of negative 

appendectomies. The incidence of 

perforated appendicitis in adults has been 

reported from 13–37% (5). 

The rate of perforation is reported 

to increase by 5% per 12 h period after 36 

h from the onset of symptoms, therefore, 

expedient diagnosis and treatment are 

required (6).
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PATIENTS AND METHODS 

This is a prospective study 

conducted at General Surgery department at 

Fayoum Faculty of Medicine hospitals, 

from March 2018 to March 2019. 100 

Consecutive cases of clinically diagnosed 

acute appendicitis admitted in surgical unit 

were recruited for the study. These patients 

were subjected to thorough history taking 

and clinical examination was done for all 

patients. Investigations to support the 

diagnosis total leucocytes count, differential 

leucocytes count, urine analysis and 

ultrasound. These cases were also subjected 

to liver function test and serum alkaline 

phosphatase. The serum bilirubin (SB) was 

determined by semi-automatic analyzer of 

the blood samples collected. Subsequently 

these cases were operated and clinical 

diagnosis was confirmed post operatively by 

histopathological examination. Their 

clinical and investigative data were 

compiled and analyzed. 

RESULTS 

Table (1): Illustrates that all cases show 

acute appendicitis, with 78% of them continue 

as acute appendicitis without complication but 

13% were complicated with perforation and 

9% complicated with gangrenous appendicitis. 

Table (1): Illustrates that all cases show acute appendicitis, with 78% of them continue as acute 

appendicitis without complication but 13% were complicated with perforation and 9% complicated 

with gangrenous appendicitis. 

Variables Number (n=100) % 

Acute appendicitis 78 78% 

Perforated appendicitis 13 13% 

Gangrenous appendicitis 9 9% 
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Table (2): Illustrates that there is no 

statistically significant difference with p-

value >0.05 between cases with acute 

appendicitis and other cases which 

complicated with perforation as regards 

different bilirubin level (total, direct, and 

indirect bilirubin). On the other hand, there 

is statistically significant high mean of total, 

direct, and indirect bilirubin level with p-

value >0.05 among cases complicated with 

gangrenous appendicitis; which indicated 

increase in total, direct, and indirect bilirubin 

level when appendicitis complicated with 

gangrene. 

Table (2): Relation between acute appendicitis and other cases which complicated with perforation 

as regards different bilirubin level (total, direct, and indirect bilirubin).  

Variables 

Appendicitis 

p-value Sig. Acute Perforated Gangrenous 

Mean ±SD Mean ±SD Mean ±SD 

Total bilirubin 1.33±0.51 1.51±0.55 1.84±0.26 
>0.05 a,b 

0.01c 

NS 

S 

Direct bilirubin 0.44±0.13 0.45±0.09 0.57±0.12 
>0.05 a,b 

0.008c 

NS 

HS 

Indirect bilirubin 0.89±0.41 1.1±0.52 1.3±0.2 
>0.05 a,b 

0.03c 

NS 

S 
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Table (3): Illustrates that there is no 

statistically significant difference in total, 

direct, and indirect bilirubin level, with p- 

value >0.05 between different diagnoses. On 

the other hand, there is statistically significant 

higher percentage of indirect 

hyperbilirubinemia among cases with 

gangrenous complication with p-value <0.05. 

Table (3): Illustrates that there is no statistically significant difference in total, direct, and indirect 

bilirubin level, with p-value >0.05 between different diagnoses. 

 

 

Variables 

Appendicitis 

 

p- value 

 

 

Sig. 

Acute Perforated Gangrenous 

No. (%) No. (%) No. (%) 

Total bilirubin 

≤ 1 mg/dl 30(38.5%) 4(30.8%) 0(0%)  

0.07 

 

NS >1mg/dl 48(61.5%) 9(69.2%) 9(100%) 

Direct bilirubin 

< 0.03mg/dl 19(24.4%) 2(15.4%) 0(0%)  

0.2 

 

NS >0.03mg/dl 59(75.6%) 11(84.6%) 9(100%) 

Indirect bilirubin 

≤ 1 mg/dl 42(53.8%) 5(38.5%) 1(11.1%)  

0.02 

 

S >1mg/dl 36(46.2%) 8(61.5%) 8(88.9%) 
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DISCUSSION 

No single clinical or laboratory test is 

able to reliable predict acute appendicitis or 

appendicular perforation rather a combination 

of history, clinical examination and laboratory 

and radiological investigation is used to 

make the diagnosis and decide appropriate 

management. Serum Bilirubin level elevation 

will help in the accuracy of clinical diagnosis 

of acute appendicitis and more importantly 

help in foreseeing and preventing 

complications of acute appendicitis. 

There have been several reports of 

hyperbilirubinemia in appendicitis. Estrada et 

al hypothesized that hyperbilirubinaemia may 

be associated with appendicular perforation 

and showed that more patients with a 

perforation or gangrenous appendix had 

hyperbilirubinaemia than those with simple 

acute appendicitis (7). Sand et al showed that 

Hyperbilirubinaemia had a specificity of 86% 

for appendicular perforation or gangrenous, 

compared with a specificity of only 35% for 

CRP (8). 

Several mechanisms leading to 

hyperbilirubinaemia in systemic infections 

have been described. Haemolysis causes an 

increased Bilirubin load and has been 

associated with several bacteria including 

Escherichia coli. Another mechanism is 

reduced hepatic uptake and canalicular 

High indirect bilirubin Normal indirect bilirubin 

Gangrenous Perforated Acute 

appendicitis 

0% 

11.1% 

38.5% 

61.5% 53.8%46.2% 
50% 

Indirect bilirubin level in different diagnoses 

88.9% 100% 
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excretion of bilirubin caused by 

endotoxaemia (9). Escherichia coli is 

associated with the endotoxin 

lipopolysaccharide and is the most common 

organism cultured from intraperitoneal fluid 

in appendicitis (10). 

Hyperbilirubinaemia presumably 

occurs in appendicitis as a result of 

bacteraemia or endotoxaemia, which could 

occur both in simple appendicitis and 

perforated or gangrenous appendicitis. 

Hyperbilirubinaemia (>1.0 mg/dL) in 

our study was found in 66 patients (66%) of 

all the 100 patients enrolled in the study, while 

34 patients (34%) had normal bilirubin levels 

(<1.0 mg/dL). Patel et al. had found 

hyperbilirubinaemia in 82 (82%) of 100 

patients studied with acute appendicitis (11). 

The main finding of the study 

indicates that patients with complicated 

appendicitis were significantly more likely to 

have hyperbilirubinemia than those with 

acute simple appendicitis. 

CONCLUSION 

Total serum bilirubin can be a 

significant addition to the list of routine 

investigations laboratory tests at the time of 

admission in cases of suspected appendicitis, 

so the diagnosis of Acute Appendicitis early 

with clinically suggestive signs can be made 

with fair degree of accuracy and unnecessary 

or delay in appendectomy can be avoided.
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