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ABSTRACT 
 

BACKGROUND 

Diagnosis of acute appendicitis is always a challenging task in emergency ward 

which can most of the time be diagnosed with thorough history and physical 

examination by surgeon, various clinical signs and laboratory investigations like 

total leukocyte count (TLC), neutrophils shift to left. Unnecessary surgical 

interventions of appendix can be reduced by precise diagnosis of levels of TLC and 

total serum bilirubin values. We wanted to evaluate the sensitivity of laboratory 

marker like TLC and liver function tests in diagnosing a case of appendicitis and 

complicated appendicitis. 

 

METHODS 

100 patients who were admitted in the Department of General Surgery, Maharaja 

Agrasen Medical Collage, Agroha (Hisar), with clinical diagnosis of acute 

appendicitis were included in the study. Data was statistically analysed and 

sensitivity of TLC and liver function test in diagnosing acute appendicitis was 

compared. 

 

RESULTS 

Sensitivity of TLC was found to be 47 %; that of total serum bilirubin was 72 % 

which is significant; that of SGOT was 26 %; that of SGPT was 21 % and that of 

ALP was 8 % in diagnosing acute appendicitis. While comparing sensitivity of this 

marker to diagnose complicated appendicitis (gangrenous and perforated 

appendix) it was 56.3 % for TLC, 100 % for total serum bilirubin, 31.3 % for 

SGOT, 37.5 % for SGPT and 12.5 % for ALP. 

 

CONCLUSIONS 

Raised total serum bilirubin has potential to detect complications of appendicitis 

and the need for early intervention by surgeon. 
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Diagnosing a case of acute appendicitis is always a 

challenging task in the emergency ward which can be done 

most of the time through thorough history and physical 

examination by the surgeon. Sometimes symptoms and 

signs are variable. The most common region involved is the 

right iliac fossa. Position of appendix i.e. retro-caecal or 

retro-ileal also leads to different clinical symptoms 

particularly location of pain and its presentation.1,2 

More is the time lapse between the detection of acute 

appendicitis more the chance of appendicular perforation, 

peritonitis and thus increased death rate. Incidence of 

perforation can be as high as 90 % and other major 

complication can be in 60 % of the patient.3 Laboratory 

investigations is a helpful add on tools in diagnosis, but no 

single test result is definitive till date. Both under diagnosis 

and over diagnosis have impact on mortality and morbidity. 

Delay in diagnosis leads to appendicitis complication like 

appendicular perforation and gangrenous appendix leading 

to septic shock and death. Over diagnosis with 

appendectomy lead to various complication of surgery, 

deleterious effect of anaesthetic drug on human body and 

financial burden on country health expenditure.1,2 

Unnecessary surgical intervention of appendix can be 

reduced by precise diagnosis of levels of C-reactive protein 

(CRP) and total serum bilirubin values.4 Ultrasonography of 

abdomen is important investigation for appendicitis and it 

has been widely known and well accepted in various 

studies.5-7 Abdominal ultra-sonography has a sensitivity of 

about 78 % to 83 % and specificity of about 83 % to 93 % 

to diagnose acute appendicitis.7 It is more useful 

investigation in paediatric and pregnant patient. Computer 

Tomography (CT) has sensitivity of 90 % to nearly 100 % 

and specificity of 91 % to 99 % for diagnosis of acute 

appendicitis.7,8 

Invasion of micro-organism activates the immune system 

of body which further activates the defense mechanism. 

During inflammatory response, there is ransom of pro-

inflammatory proteins such as prostaglandins, interleukins 

and cytokine, these cyto-proteins invade at the site of 

inflammation i.e. in the liver through superior mesenteric 

vein and may produce inflammation, abscess or 

malfunctioning of hepatic tissue by primarily or indirectly 

changing the liver blood flow.9-15 Hence, the current study 

was carried out to find the association of liver function tests 

with different stages of acute appendicitis and also find out 

peculiar indicator for acute appendicitis and complicated 

appendicitis like gangrenous and perforated appendix. 

 

 
 

METHODS 
 

 

Current study included 100 patients admitted to Department 

of General Surgery, Maharaja Agrasen Medical College, 

Agroha (Hisar) with clinical diagnosis of acute appendicitis 

and their post appendectomy histopathological report 

suggesting various stages of appendicitis. Data collection 

was done after taking the informed consent. Clinical 

examination, routine blood examination with liver function 

test taken within 2 hr. of admission to hospital. The primary 

data for this study is liver function test of the patients. 

Exclusion criteria included the patients with liver disease, 

HBsAg, HCV and HIV positive, chronic alcoholism, 

haemolytic disease, chronic illness like DM (Diabetes 

Mellitus) and any malignancy, cholelithiasis and post-surgery 

histopathological normal appendix. The liver function tests 

was done by using the semi-auto analyzer machine 

accessible in our hospital. HbsAg, HCV and HIV were tested 

with Tridot spot kit. 

 

 
 

 

RESULTS 
 

 

 

Out of total 100 cases included, 81 were male and 19 were 

female with age between 5 and 58 years. Most cases were 

in age group of 15 - 24 years. Mean age for female was 21.7 

years and for male mean age was 27.6 years. The overall 

average for age was 26.48 years. 

In present study, 100 cases were clinically diagnosed as 

acute appendicitis preoperatively, 84 had acute appendicitis, 

7 had gangrenous appendix, 9 cases had perforated 

appendix and no patient had normal appendix. 

 
Histopathological Diagnosis No. of Cases 

Acuta Appendicitis 84 

Gangrenous Appendix 7 

Perforated Appendix 9 

Normal Appendix 0 

Total 100 

Table 1. Distribution of Cases According to                                      

Histopathological Diagnosis 

 

Histo-

Pathology 

Total Serum Bilirubin (SB) Level 
Total < 1.0 mg / dL 1 - 3 mg / dL > 3 mg / dL 

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

Acute 

Appendicitis 
28 (28 %) 56 (56 %) 0 84 (84 %) 

Gangrenous 

Appendix 
0 0 7 (7 %) 7 (7 %) 

Perforated 

Appendix 
0 0 9 (9 %) 9 (9 %) 

Normal 

Appendix 
0 0 0 0 

Total 
28  

(28 %) 

56 

 (56 %) 

16  

(16 %) 

100  

(100 %) 

Table 2. Distribution of Cases According to Level of  

Total Serum Bilirubin and Histological Examination 

 

Total serum bilirubin was elevated in 72 (72 %) cases 

whereas 28 (28 %) cases had normal total serum bilirubin 

level. Total serum bilirubin was increased in every case and 

elevation was > 3 mg / dl in gangrenous and perforated 

appendix. Total serum bilirubin mean in acute appendicitis 

cases without perforation or gangrene was 1.2 mg / dL and 

the mean of total serum bilirubin in cases with perforated or 

gangrenous appendix was 3.53 mg / dL (ranged from 3.1 -

4.5 mg / dL). 

Sensitivity of different parameter (TLC, Total serum 

bilirubin, SGOT, SGPT, ALP) is compared on the basis of 

histopathology diagnosis categorized as acute appendicitis 

and complex appendicitis (perforated appendix and 

gangrenous appendix).  

 

 

BACKGROUND 
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Histopathologic Diagnosis 

Total Acute 

Appendicitis 

Complicated 

Appendicitis 

TLC 

Normal 

Count 46 7 53 

% within 

Histopathologic 

Diagnosis 

54.8 % 43.8 % 53.0 % 

Abnormal 

Count 38 9 47 

% within 

Histopathologic 

Diagnosis 

45.2 % 56.3 % 47 % 

Total 

Count 84 16 100 

% within 

Histopathologic 

Diagnosis 

100.0 % 100.0 % 100.0 % 

Table 3. Sensitivity of TLC in Diagnosing Appendicitis 
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Total 

Serum 

Bilirubin 

Normal 

Count 28 0 28 

% within 

Histopathologic 
33.3 % 0.0 % 28.0 % 

Abnormal 

Count 56 16 72 

% within Histopath 

CAT 
66.7 % 100.0 % 72.0 % 

Total 

Count 84 16 100 

% within 

Histopath CAT 
100.0 % 100.0 % 

100.0 

% 

Table 4. Sensitivity of Bilirubin in Diagnosing Appendicitis 

 

 

Histopathologic 

Diagnosis 
Total 

Acute  

Appendicitis 

Complicated 

Appendicitis 

SGO

T 

Normal 
Count 63 11 74 

% within Histopath CAT 75.0 % 68.8 % 74 % 

Abnorma

l 

Count 21 5 26 

% within Histopath CAT 25.0 % 31.3 % 26 % 

Total 

Count 84 16 100 

% within Histopath 

CAT 
100.0 % 100.0 % 100.0 % 

Table 5. Sensitivity of SGOT in Diagnosing Appendicitis 

 

 
Histopathologic Diagnosis 

Total Acute  

Appendicitis 

Complicated 

Appendicitis 

SGP

T 

Normal 
Count 69 10 79 

% within Histopath CAT 82.1 % 62.5 % 79.0 %  

Abnorm

al 

Count 15 6 21 

% within Histopath CAT 17.9 % 37.5 % 21.0 % 

Total 

Count 84 16 100 

% within Histopath 

CAT 
100.0 % 100.0 % 100.0 % 

Table 6. Sensitivity of SGPT in Diagnosing Appendicitis 

 

The sensitivity of TLC was found to be 47 %, of total 

serum bilirubin was 72 %, of SGOT was 26 %, of SGPT was 

21 % and of ALP was 8 % (Table 4 - 8, Graph 1) to diagnose 

all case of appendicitis. The present study found sensitivity 

of total serum bilirubin is high i.e. 72 % which is significant. 

While sensitivity of diagnosing complex appendicitis is 100 

% with total bilirubin, 56.3 % with TLC, 31.3 % with SGOT, 

37.5 % with SGPT and 12.5 % with ALP (Graph 2). Hence 

total serum bilirubin can be a good diagnostic tool for 

appendix and its role in complex appendicitis (perforated 

appendix and gangrenous appendix) is very significant. 
 

 
Histopathologic Diagnosis 

Total Acute  

Appendicitis 

Complicated 

Appendicitis 

ALP 

Normal 

Count 78 14 92 

% within Histopath 

CAT 
92.9 % 87.5 % 92.0 % 

Abnormal 

Count 6 2 8 

% within Histopath 

CAT 
7.1 % 12.5 % 8.0 % 

Total 

Count 84 16 100 

% within 

Histopath CAT 

100.0  

% 

100.0  

% 

100.0 

% 

Table 7. Sensitivity of ALP in Diagnosing Appendicitis 

 

 
Graph 1. Comparison of Sensitivity of Various Tests  

for Appendicitis 

 

 
Graph 2. Comparison of Sensitivity of Various Tests  

for Complicated Appendicitis 

 

 
 

 

DISCUSSION 
 

 

In recent years, hyperbilirubinemia found to be related to 

acute appendicitis, but very few studies show the association 

of hyperbilirubinemia in patients with acute appendicitis.16-18 

So for the present study, it was presupposed that there was 

a correlation existing between raised serum bilirubin and 

acute appendicitis and its dilemma.16 The aim of current study 

was to compare and evaluate the accuracy of TLC and liver 

function test sensitivity in diagnosing acute appendicitis and 

to establish whether it could a valuable indicator for acute 

appendicitis and complicated appendicitis (gangrenous 

appendix or appendicular perforation). 

It is demonstrated in our study that exceptional rise in 

levels of bilirubin without much increase in levels of the other 

hepatic enzymes is a significant measure for acute 

appendicitis with sensitivity of 72 % and with sensitivity of 

100 % for complicated appendicitis. A retroactive study done 

by Estrada et al, 16 found elevated blood bilirubin levels in 
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38 % of cases with acute appendicitis and patients with 

gangrene / perforation had much more elevation in levels of 

bilirubin as compared to those with acute appendicitis. 

In present study, total serum bilirubin concentration ≥ 3 

mg / dL in cases of gangrenous / perforated appendicitis 

while for acute appendicitis ≤ 3 mg / dL. These results were 

almost similar to the study done by Khan S. 17 He assessed 

that increased total serum bilirubin in almost 87 % of the 

cases. The mean raised serum bilirubin was 2.26 mg / dl in 

patients with convoluted appendix. The range of 

hyperbilirubinemia is 1.2 mg - 8.4 mg / dl with mixed type 

(direct and indirect) of serum bilirubin. 

A retrospective study conducted by Michael Sand et al, 

found elevated bilirubin in all patients in the range of 0.1 - 

4.3 mg / dl, while patients with perforation of appendix had 

bilirubin in the range of 4.0 - 4.3 mg / dL. 18 The sensitivity 

of current study was greater than that by Sand et al18 in 

which, sensitivity and specificity for predicting appendicular 

perforation was 70 % and 86.0 % respectively. 

Current study evaluated that total serum bilirubin is more 

accurate, practical and easy to carry out test in every 

laboratory with high sensitivity to detect acute appendicitis 

and thus it should be included to the routine investigation 

protocol for clinically doubted case of acute appendicitis for 

its firm diagnosis. Since every case of convoluted 

appendicitis (gangrenous appendix or appendicular 

perforation) showed elevated total serum bilirubin level in 

present study, hence it shows 100 % sensitivity in predicting 

complicated appendicitis. Therefore, during routine blood 

examination, total serum bilirubin levels testing should be 

included in the protocol to determine the presence of 

perforation or any other complication and thus aid in prompt 

clinical management. 
 

 
 

 

CONCLUSIONS 
 

 

 

Raised total serum bilirubin level without much abnormalities of 

other liver enzymes is a new biochemical indicator of acute 

appendicitis. Total serum bilirubin level if added to laboratory 

investigation protocol for diagnosis of appendicitis then 

accuracy of diagnosing appendicitis can be enhanced and delay 

in surgical intervention can be avoided. 
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