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Abstract  

Background: Recent studies have looked at the correlation between an 

increase in blood total bilirubin concentration and the progression to 

complicated acute appendicitis in an effort to identify a diagnostic marker for 

this condition.[17,18] Serum bilirubin elevations can be accounted for by the 

spread of Gram-negative bacteria from the appendix into the portal system 

Materials and Methods: A prospective observational study was conducted on 

patients admitted with clinical diagnosis of acute appendicitis. The study's 

participants were divided into two groups: uncomplicated appendicitis and  

complicated appendicitis. Result: Off the 53% patients that had complicated 

appendicitis, 75% patients had raised bilirubin levels, while only 25% patients 

with uncomplicated appendicitis had raised bilirubin levels. Conclusion: Total 

serum bilirubin should be used along with clinical examination and other 

laboratory investigations in the assessment of patients suspected of 

appendicitis. 

 
 

 

INTRODUCTION 
 

Acute appendicitis is one of the leading causes of 

acute abdomen. Around 7% of the population may 

contract this condition at some point in their lives, 

and up to 20% of those affected will suffer a 

perforation as a result.[1] Although anyone is 

susceptible to acute appendicitis, it often strikes 

between 10 and 20 years of age, with males being 

disproportionately affected by this condition.[2] 

Even well experienced surgeons make their diagnosis 

based on history, clinical Examination and findings, 

and laboratory investigations which are only 80% 

positive.[3] As ultrasonography and CT is unavailable 

in the rural areas and with an intention to reduce 

negative appendicectomies and delay in diagnosis of 

complicated appendicitis, there arises a gap for 

available diagnostic markers. Even Though Alvarado 

scoring, WBC count and CRP are used as laboratory 

markers. Recent studies on rise in bilirubin value 

suggest high specificity and comparable sensitivity 

than former it can be easily done laboratory 

marker.[4,5] 

Acute Appendicitis is mostly polymicrobial in nature, 

causes bacterial translocation into the gut. There 

bacteria in turn releases endotoxins and stimulates 

production of pro inflammatory cytokines like TNF 

and IL1. These molecules reach the liver via portal 

venous system leading to hepatocyte dysfunction and 

prevent the release of bilirubin and produces 

cholestatic type of jaundice. Based on these 

observation, present study was done to empathize the 

predictive value of hyperbilirubinemia in 

appendicitis and potential to detect complicated 

appendicitis.[6-8] 

Review of Literature 

Misdiagnosis of appendicitis is 15.3% even in the 

hands of an experienced surgeon.[9] There are 36 

negative appendicectomies done globally to prevent 

one case of appendicitis per se as per main got. And 

it can be potentially life threatening to the patient if 

the diagnosis is late or delayed leading to perforation, 

peritonitis, abscess, sepsis. Hence appendicitis 

should be diagnosed early and negative 

appendicectomies have to be avoided to prevent 

unnecessary surgical morbidity. 

In most cases, symptoms and physical examination 

results are all that are needed to make a diagnosis of 

acute appendicitis. Many other scoring systems have 

been developed to aid in the diagnosis; the most well-

known of them is called the Alvarado score, which 

takes into account both clinical symptoms and 

laboratory findings. Diagnostic scores for 

appendicitis include special emphasis on patient 

history, physical examination findings, and 

laboratory results (such as white blood cell count 
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[WCC] and/or C-reactive protein [CRP]).[10,11] 

Recently, imaging techniques such as ultrasound and 

computed tomography (CT) have been incorporated 

into the diagnostic process, increasing sensitivity but 

also bringing their own set of limitations with them. 

Contrasted with the widespread use of CT, which 

would increase costs and lead to excessive radiation 

exposure, ultrasonic scan results require an 

experienced diagnostician for accurate, thorough 

interpretation.[12,13] 

Because of this, a simple, affordable, and readily 

available test that is diagnostic for acute appendicitis 

and its consequences, in addition to clinical 

symptoms, is required for making the diagnosis, 

anticipating its extent and severity, and deciding on 

appropriate care. Previous research has already 

established the importance of certain blood markers 

such as CRP and WCC.[14,15] However, there is no 

correlation between a higher WCC and the likelihood 

of developing complications from uncomplicated 

versus complicated appendicitis.[16] 

Recent studies have looked at the correlation between 

an increase in blood total bilirubin concentration and 

the progression to complicated acute appendicitis in 

an effort to identify a diagnostic marker for this 

condition.[17,18] Serum bilirubin elevations can be 

accounted for by the spread of Gram-negative 

bacteria from the appendix into the portal system and 

liver, where they cause endotoxin-mediated 

disruptions of bile duct bilirubin excretion.[19,20] In 

addition, further research has found that septic-

induced hemolysis is a major factor contributing to 

the elevation of serum bilirubin in acute complicated 

appendicitis.[21] 

Aim 

This study aims to evaluate total blood bilirubin 

levels as a preoperative diagnostic measure of acute 

complicated appendicitis in cohort of patients with 

diagnosed acute appendicitis who subsequently 

underwent emergency appendectomy. 
 

MATERIALS AND METHODS 
 

A prospective observational study was conducted on 

patients admitted with clinical diagnosis of acute 

appendicitis and planned for emergency surgery in 

the department of general surgery at Government 

Medical College, Kathua during the period of 2nd 

January 2024- 2nd January 2025  

A total of 150 patients with pre-operative clinical 

diagnosis of appendicular pathology were included. 

Selection criteria 

Inclusion 

All patients clinically diagnosed as acute appendicitis 

and gangrenous appendicitis which were taken up for 

emergency surgery in surgical department. In both 

the group histopathological report were considered. 

Exclusion 

• Prior history of jaundice 

• Prior history of liver disease 

• Prior history of pancreatitis 

• Chronic alcoholism 

• Patients with hepatitis B, A and C  

• Patients taking drugs increasing liver parameters 

like rifampicin. 

Procedure 

The study was conducted after obtaining ethical 

committee clearance. Based on the criteria patient 

admitted and underwent emergency appendectomy. 

All eligible patients were informed about the purpose 

and usefulness of study. Then after obtaining 

informed consent as per consent form submitted in 

annexure. 

Histopathological examination of all appendectomy 

specimens was conducted at the pathology lab. At the 

time of admission, venous blood samples were taken 

for analysis of CRP, white blood cell count (WBC), 

total serum bilirubin (TB), alanine transaminase 

(ALT) levels, aspartate aminotransferase (AST) 

levels, and alkaline phosphatase (ALP) levels. An 

individual's age and gender were among the clinical 

and demographic details we submitted.  

The study's participants were divided into two 

groups: those with uncomplicated appendicitis and 

those with complicated appendicitis, as determined 

by the final pathology reports, and radiological, and 

surgical findings. 

Definition 

The established definition of uncomplicated 

appendicitis was the existence of histopathological or 

radiological proof of simple, localized, or purulent 

appendicitis. Patients with periappendiceal abscess 

development, peritonitis, gangrenous appendicitis, or 

radiologically proven gangrenous appendicitis are all 

considered to be part of the complicated group. 

Statistical analysis 

The collected data were analysed with IBM.SPSS 

statistics software 23.0 Version. To describe about 

the data descriptive statistics frequency analysis, 

percentage analysis were used for categorical 

variables and the mean & S.D were used for 

continuous variables. In all the above statistical tools 

the probability value .05 is considered as significant 

level. 

 

RESULTS 

 

150 cases of acute appendicitis undergoing 

emergency appendectomy were included in our 

study. Patients included in our study were 

resuscitated adequately before taken up for study. 

Patient’s details were collected and documented 

using the standard proforma.  

Of the included patient population, 28% were female 

and 72% were male. 

Ultrasound showed that 53% patients had 

complicated appendicitis, 40% had inflamed 

appendix and 6% had a normal appendix.  

Total frequency of patients with increased bilirubin 

levels was 66% and frequency with normal bilirubin 

level was 33% 

Off the 53% patients that had complicated 

appendicitis, 75% patients had raised bilirubin levels, 
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while only 25% patients with uncomplicated 

appendicitis had raised bilirubin levels. 

 

Table 1: Sex distribution. 

Sex distribution 

  Frequency Percent 

Female 42 28 

Male 108 72 

Total 150 100 

 

Table 2: Ultrasonogram finding. 

Ultrasound Frequency Percent  

Complicated appendicitis  80 53 

Inflamed appendix  60 40 

Normal Appendix 10 6 

Total  150  

 

Table 3: Total bilirubin levels. 

  Frequency Percent 

>1 mg/dl 100 66 

<=1 mg/dl 50 33 

Total 150 
 

 

Table 4:  Descriptive stats of deranged LFTs 

Descriptive Statistics N Minimum Maximum 

Total bilirubin 150 0.4 5.5 

Direct Bil 150 0.4 3.6 

Indirect Bil 150 0.1 1.1 

SGOT 150 10 59 

SGPT 150 11 45 

ALP 150 33 141 

 

Table 5: Total leucocyte count. 

Total count 

  Frequency Percent 

< 10000 120 80 

>= 10000 30 20 

Total 150 150 

 

Table 6 

 Patients with Complicated 

appendicitis 

Patients with Uncomplicated Appendicitis 

% Patients with raised Bilirubin 75% 25% 

 

DISCUSSION 
 

As far as appendicitis is concerned, bilirubin is not a 

generally recognized marker. Raised bilirubin levels 

have been shown in prior studies to be a good and 

specific marker for perforated appendicitis.[22,23] 

Among the adult surgical population, elevated 

bilirubin levels are frequently the consequence of 

liver or gallbladder disorders.[24] Hepatic dysfunction 

caused by sepsis has been extensively studied.[25] In 

acute appendicitis, the rise of serum bilirubin is 

thought to be caused by microorganisms and bacterial 

toxins migrating via the portal vein and eventually 

being metabolized by the liver.[26] The 

dysfunctionality of the hepatocytes, driven by the 

toxic nature of the bacterial products and the products 

of the inflammatory response, influences bilirubin 

excretion.[27] When the appendix wall is damaged, 

microorganisms and endotoxins can migrate out of 

the appendix lumen and into the portal system. After 

that, the inflammatory cytokines potentially end up in 

the liver, where they could trigger intrahepatic 

cholestasis. Our findings of rising bilirubin levels 

with increasing appendicitis severity are consistent 

with previous studies showing that Escherichia coli 

endotoxin produces dose-dependent cholestasis.[28] 

Hyperbilirubinemia and vermiform appendix 

inflammation have been studied extensively in recent 

years, with some research identifying bilirubin as a 

unique marker for appendiceal perforation. Elevated 

bilirubin levels have been linked to complicated 

appendicitis, as reported by many studies.[22,29,30] 

Among those trials, TB sensitivity ranged from 49 to 

70%, with specificity hovering between 70% and 

86%. The pooled sensitivity and specificity of this 

study were 73.3%, and 61%, respectively. 

It is still the clinical presentation of the patient and 

the discretion of the emergency surgeon that 

determine whether or not the patient has appendicitis. 

Blood tests (including WBC and CRP) and imaging 

are the most typical ancillary diagnostic techniques. 

Although imaging tests such as CT scans improve 
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diagnosis accuracy, they are underutilized because of 

safety concerns about ionizing radiation for young 

patients who tend to suffer from appendicitis.[31] 

Affordability might be an issue as well. This study 

confirms that increased bilirubin levels can indicate 

complicated appendicitis 

 

CONCLUSION 
 

Surgeons often have difficulty making an accurate 

diagnosis of acute appendicitis; nevertheless, our 

results suggest that a serum bilirubin level is a strong 

indicator in patients likely to have complicated 

(gangrenous or perforated) appendicitis therefore, 

Total serum bilirubin should be used along with 

clinical examination and other laboratory 

investigations in the assessment of patients suspected 

of appendicitis. 
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