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) imaging. Scanty information is available to diagnose the perforation of the appendix using serological
Published: 30" April 2024

tests; hence, an attempt is made. The present study aimed to find out the correlation of
hyperbilirubinemia as a diagnostic predictor for perforation in acute appendicitis patients. Methods:

This prospective observational study was conducted among patients diagnosed with acute appendicitis

Keywords
Acute appendicitis, attending OPD of the general surgery department of Narayana Medical College Hospital. The duration
appendicular perforation, of the study is between January 2023 and December 2023. A total of 400 patients with a diagnosis of

bilirubin, hyperbilirubinemia
either acute appendicitis or perforation were recruited into the study, and they collected blood samples

for estimation of hyperbilirubinemia. Results: In the study population of 400 patients, 72 cases were
diagnosed as appendicular perforation, and 328 patients had acute appendicitis. The cut-off value of
hyperbilirubinemia was taken as serum bilirubin >1.0 mg/dl. Out of 72 cases of appendicular
perforations, 64 patients have hyperbilirubinemia (89%), while in the acute appendicitis patients group,
82 of 328 patients have elevated serum bilirubin (25%). The observed mean values of serum bilirubin
in the two groups were 1.74 and 0.89, and the difference in the standard error of the mean value of the
two groups is statistically significant at a P-value of <0.001. Conclusions: Patients who presented with
acute appendicitis symptoms and had serum bilirubin values >1.0 mg/dl had a higher probability of
appendicular perforation. Hence, measuring serum bilirubin can be considered an additional diagnostic

tool to existing clinical diagnosis and radiological evaluation for more precision in diagnosis.

INTRODUCTION common etiologies in pain abdomen patients [1]. Even today,
Pain abdomen is the most common surgical emergency giagnostic evaluation's mainstay is clinical examination [2].

presentation to casualty. Acute appendicitis is one of the most  pegpite clinicians' vast experience, there is every possibility of
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either over- or under-diagnosis, which is quite common. With
the available serological investigations, precision in diagnosing
appendicular pathology is lacking [3]. Awvailable literature
suggests bilirubin can be used as a predictor of diagnosis of
appendicular pathology [4].

Recent studies used hyperbilirubinemia to differentiate
appendicular perforation and acute appendicitis based on serum
bilirubin values. most of these studies are retrospective studies
and have one or more limitations in their study design, and very
limited prospective studies are available on this serum biomarker
[5]. Outcomes in different appendicular pathology are variable;
patients who are presented with acute appendicitis requiring
surgical intervention will have good recovery, but when it comes
to patients who are diagnosed with perforated appendix may
have life-threatening complications, including the death of the
patient [6,7]. The majority of recently introduced diagnostic
modalities like ultrasonography, and helical abdominal CT-
scanning have yielded favorable outcomes [8] in patients with
painful abdomen, minimizing the surgical interventions in case
of non-appendicular origin abdominal pains, but the main
hindrance is these equipment are not affordable or scarcity of
availability of equipment in the majority of hospitals [9,10]. So,
the estimation of serum bilirubin is considered to find a widely
available diagnostic tool to diagnose various appendicular
pathologies. A meticulously planned prospective study design
incorporating estimation of serum bilirubin at the time of
presentation to the hospital and prospectively patients’ diagnosis
established with radiological evaluation and intra-operative
surgical diagnosis was corroborated. Finally, the correlation was
established, if any existed, between hyperbilirubinemia and
appendicular pathology.

MATERIALS AND METHODS
This prospective study was conducted in the department of

general surgery among patients diagnosed with acute
appendicitis attending the OPD and emergency surgical ward of
the general surgery department of Narayana Medical College
Hospital. The duration of the study is between January 2023 and
December 2023.

All subjects signed informed consent prior to enrollment, and the
protocol was approved by the Institution’s ethics committee
(NMC/ADM/ETHICS/approval/007/12/2022). All provisions of
the Declaration of Helsinki were meticulously followed while

performing this study. 400 cases were recruited into the study
who fulfilled the inclusion and exclusion criteria. The criteria for
selecting patients were based on the history of presentation,
physical examination, and imaging modalities like ultrasound or
CT Scan of the abdomen; the specificity of Ultra Sound was
(54.2%) compared with the specificity of CT (97.2%).
Hematological and biochemical investigations, including CBP,
Liver function tests, and Renal Function Tests.

Inclusion criteria:

1. Study subjects who were 10 years to 75 years old.
(Appendicitis is uncommon below 10 years children, >75
years)

Patients of Both the genders
Patients who are clinically diagnosed with acute
appendicitis.

4. Patients who underwent surgery

5. Patients whose intra-operative findings corroborate with
histopathology findings of specimens suggestive of
appendicitis

6. Patients who are willing to give informed consent.

Exclusion criteria:

1. Conservatively treated appendicitis Patients were excluded.

2. Patients who were previously diagnosed with liver diseases
like cholelithiasis, HBsAg positive, malignancy of the
hepatic system, etc were excluded from the study

3. Chronic alcoholism and drug intake causing cholestasis
were excluded.

4. Hemolytic disease

5. Congenital or acquired biliary disease.

6. Patients less than 10 years of age and more than 75 were
also excluded from the study

7. Patients who were Not willing to give informed consent

After the recruitment of study participants into the study, details
of the patient were entered into predesigned proforma
comprising details of socio-demographic details, CBC, liver
function tests, blood urea, serum creatinine, HBs Ag, HCV
antibody, details of ultrasonography, clinical findings, and
details of histopathological findings of the specimen after
surgery. Serum bilirubin values were calibrated as per WHO
guidelines at 0.1-0.3 mg/dl of direct bilirubin and 0.2-0.8 mg/dI
of indirect bilirubin, which comes to 0.3-1.0 mg of total
bilirubin.
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Statistical Analysis

Statistical analysis was done by using the SPSS statistical
software program package (SPSS version 25.0 for Windows,
Armonk, NY: IBM Corp.). Quantitative data are represented as
mean * SD. For uniformly distributed data variables, a student
t-test for two groups was performed to evaluate the Means of the
two groups. The correlation of bilirubin levels was estimated by
standard error of means by using Kolmogorov-Smirnov
normality tests to test the normality of data. Means for normally
distributed data were compared using the student's test for two
groups.

RESULTS
Of the 400 study population, 220 (55%) were males, and 180

(45%) were female patients. In this study sample, 19% of the
total sample suffered from appendicular perforation, and 81%
had acute appendicitis. Most of the study population belonged to
the 20-30 age group, and the frequency of both appendicitis and
appendicular perforation decreased as the age of patients
increased. The complete details of these socio-demographics are
described in Table 1.

Table 1: Distribution of age study participants of
appendicular perforation and acute appendicitis.

Condition Age Bilirubin | Bilirubin | Total
(Years) | >1 <or=1
Acute 11-20 22 81 103
Appendicitis | 21-30 29 104 133
31-40 13 43 56
41-50 10 12 22
51-60 5 2 7
61+ 3 4 7
Total 82 246 328
Appendicular | 11-20 16 0 16
Perforation 21-30 29 2 31
31-40 3 10
41-50 0
51-60 2
61+ 3 1
Total 64 8 72

Out of 400 study samples, 72 patients were presented with
appendicular perforation, and 328 patients presented with
appendicitis. Of 72 patients who presented with appendicitis, 64
had hyperbilirubinemia (>1 mg/dl), and out of 328 patients with
appendicitis  diagnosis, only 82  presented  with

hyperbilirubinemia (>1mg/dl). These findings signify that
hyperbilirubinemia is more common with the perforation of the
appendix (Table 2)

Table 2: Depicting the study population Distribution based
on the serum bilirubin levels

Bilirubin (mg %) >1 | <or=1 | Total

Acute

. 82 246 328
Appendicitis
Appendicular

PP . 64 8 72

Perforation
Total 146 254 400

Table 3: Correlation of serum bilirubin levels of two groups

N Mean Bilirubin Standard
Level (mg %) Error of Mean

Acute

L 328 0.89+0.38 0.0156
Appendicitis
Appendicular

. 72 1.74+0.79 0.1263
Perforation

In the cases with appendicular perforation, the observed mean
value of serum bilirubin is 1.74, whereas the observed serum
bilirubin mean value of appendicitis is 0.89. The difference in
the standard error of mean value is statistically significant at a
P-value of <0.001 between the two study population groups
(table 3)

DISCUSSION
Out of 400 study samples, 72 patients were presented with

appendicular perforation, and 328 patients presented with
appendicitis. Of 72 patients who presented with appendicitis, 64
had hyperbilirubinemia (>1 mg/dl), and out of 328 patients with
appendicitis  diagnosis, only 82  presented  with
hyperbilirubinemia (>1mg/dl). Most of the study population
belongs to the 21-30 years age group, both in the appendicitis
group (133/328) and the perforation group (31/72). Our study
findings are comparable to the findings of the studies done by
Abedalqgader et al., which revealed that the most common age
group suffering from appendicitis and appendicular perforation
belongs to 21-30 years [1], and Bolmers et al. also mention that
the most common age group affected is <30 years [2]. In the
study population of 400 patients, 220 (55%) were males and 180
(45%) were female. In this study sample, 19% of the total sample
suffered from appendicular perforation, and 81% of the study
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sample had acute appendicitis. The above-mentioned values
depict appendicitis, and appendicular perforation was more
common in the male gender when compared to the female
gender in the distribution of the study population. These findings
are similar to the study conducted by Bakshi S et al., who
mentioned a study sample distribution of men 51.38% and
women 48.61% [3]. Out of 400 study samples, 72 patients were
presented with appendicular perforation, and 328 patients
presented with appendicitis. Of 72 patients who presented with
appendicular perforation, 64 had hyperbilirubinemia (>1 mg/dl)
(89%), and out of 328 patients with appendicitis diagnosis, only
82 presented with hyperbilirubinemia(>1mg/dl) (25%). These
findings signify hyperbilirubinemia, which is more common
with the perforation of the appendix. Our findings are from a
study by Kumar et al., who proposed that 73% and 23% of the
study sample had hyperbilirubinemia [8].

In our study, In cases of appendicular perforation, the observed
mean value of serum bilirubin is 1.74, similar to a study done by
Cheekuri et al. [11]. The study revealed that the serum bilirubin
value of the study population was 1.5 mg/dl. In another study
done by Motie et al.[12] and Sifri et al. [13] revealed a serum
bilirubin value of 1.4 mg/dl and 1.7 mg/dl, respectively, and they
used hyperbilirubinemia as a parameter to diagnose a perforated
appendix.in our study sample, the observed serum bilirubin
mean value of appendicitis is 0.89, and this value is similar to
the mean bilirubin value obtained by Sandstrom A et al.,[10]
They proposed a bilirubin of 0.925md/dl in their study
population of acute appendicitis. In our study in the acute
appendicitis group, serum bilirubin cutoff point value is fixed
between 0.3 -1.0 mg/dl for acute appendicitis and >1.0 mg/dl for
appendicular perforations, which were used as sensitive
parameters for differentiating two categories of the study
sample. The outcome values of serum bilirubin yielded in our
study were 1.74 mg/dl in the appendicular perforation group and
0.89 mg/dl in the acute appendicitis group, which slightly differs
from the study findings of study done by Chaudhary et al. with
the reported mean value of 0.9 mg/dl in patients of appendicular
perforation and a mean bilirubin value of 1.5 mg/dl in non-
perforated appendicitis [14].

CONCLUSIONS
Patients with serum bilirubin values of >1.0 mg% and clinical

symptoms suggestive of appendicular pathology should be
considered to have a higher chance of perforating the appendix

than those with normal serum bilirubin values. These findings
suggest that the measurement of serum bilirubin levels can be
considered an adjuvant tool for the clinical diagnosis of
appendicular pathologies.

Limitations

The current study should be read with the following limitations
kept in mind,

1. The current study uses a relatively small sample size of people
who have attended hospitals for treatment. Hence, its findings
cannot be extrapolated to the general population.

2. No verifiable data about other contributing factors for elevated
bilirubin is available in most patients as they were presented for
emergency management

Future implications

Studies are done with larger sample sizes of diverse population
groups and incorporating various confounding factors that can
contribute to hyperbilirubinemia while selecting patient
populations are needed to establish the existence of a correlation
between hyperbilirubinemia and outcomes of appendicular
pathologies more precisely. Estimating serum bilirubin is easily
available and can minimize unnecessary surgical interventions
in places with scarce facilities.
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