
Introduction
Acute appendicitis (AA) is one of the most frequent
pathologies among surgical illnesses. Diagnosis is easy
in typical cases, but difficult in atypical cases.1 Diagnosis
of AA remains a surgical dilemma, with negative
appendectomy rates of 5% to 40% and perforation
suggestive for late operative intervention in 5% to 30%.2

Traditionally, the AA diagnosis has been based mainly on
a history compatible with AA and pain at McBurney's
point. Determining the optimum algorithm for
diagnostic procedure in suspected AA may not only
reduce the number of unnecessary operations, but also
the frequency of complications, and may contribute
significantly to reducing the cost of treating patients
with acute abdominal conditions.3 Therefore, delay in
diagnosis or treatment of AA may lead to serious life-
threatening conditions like gangrene and perforation of

appendix leading to peritonitis. Hyperbilirubinaemia is
the result of imbalance between production and
excretion of bilirubin by the liver. It may be because of
hepatocellular, cholestatic or haemolytic diseases. Portal
blood carries nutrients and other substances absorbed
from the gut, including bacteria and its product (toxins).
In a small percentage, even in normal healthy people,
bacteria are found in portal blood. It is commonly
cleared by detoxification and immunological action of
reticuloendothelial (RES) system of liver that acts as
firstline defense in clearing toxic substances, bacteria
and its products. But when bacterial load overwhelms
the Kupffer cell function, it may cause dysfunction or
damage to the hepatocytes (liver parenchyma). It
reflects rise in serum bilirubin (SB) alone or in
combination with liver enzymes depending upon the
type, severity and site of lesion.4 Escherichia coli
endotoxin has been shown to impact physiological bile
flow in vivo.5 This had led to the theory that
hyperbilirubinaemia in patients with appendicitis may
have a predictive potential for the pre-operative
diagnosis of appendiceal perforation. But no reliably
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Objective: To study the role of hyperbilirubinaemia as a predictive factor for appendiceal perforation in acute
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appendix. Four (5.60%) patients had no signs of inflammation on naked eye appearance per operatively.
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specific marker for AA has been identified. Although
recent studies have shown hyperbilirubinaemia to be a
useful predictor of appendiceal perforation, but they did
not focus on the value of bilirubin as a marker for acute
appendicitis.6 Therefore, the aim of this study was to
determine the value of hyperbilirubinaemia as a marker
for complication of AA like gangrene and perforation of
the appendix.

Patients and Methods
The prospective, descriptive study was conducted at
Abbasi Shaheed Hospital and Karachi Medical and
Dental College, Karachi, from January 2010 to June
2012. All patients presenting to the surgical outpatient
department (OPD) and emergency department (ED)
during the study period with pain in the right iliac fossa
with duration less than seven days were included. They
were clinically assessed for signs and symptoms of AA.
The diagnosis was made on the basis of history, clinical
examination like tenderness and rebound tenderness in
the right iliac fossa, and lab reports including
haemoglobin (Hb.%), while blood cell (WBC) count,
total bilirubin level, blood sugar, Urine detail report and
ultrasound of abdomen. Patients having chronic liver
disease, those with lump in the right lower quadrant,
pregnancy or hepatitis B and C reactive were excluded.
All patients diagnosed as a case of AA were prepared for
appendicectomy. They were informed about the study
and a written consent was obtained. Prophylactic
antibiotic, third-generation cephalosporin along with
metronidazole were given before the induction of
anaesthesia. All patients were operated in the
emergency operation theatre and per-operative
findings were recorded and specimens were sent for
histopathology to confirm the diagnosis. SPSS version
10 was used to analyse the data.

Results
Of the total 71 patients, 37 (52.10%) were male and 34
(47.90%) were female (Table-1). The age range 3-57
years and most of the patients (n=33; 46.5%) were
between 11 and 20 years (Figure-1). Besides, 63 (89%)
patients had pain in the right iliac fossa of less than
four-days duration, while 8 (11.20%) had pain of longer
duration (Table-2). Total leukocyte count was found to
be elevated in 33 (46.50%) patients and within normal

range in 38 (53.50%). Total SB was found to be elevated
in 47 (57.70%) patients and within normal range in 30
(43.30%) (Figure-2). Ultrasound of abdomen showed 9
(12.7%) patients having normal appearance of
appendix, and 59 (87.30%) with inflamed appendix
with or without any free fluid. Per-operatively, 4 (5.60%)
patients had no signs of inflammation on naked eye
appearance, while 25 (35.20%) had moderate to severe
signs of inflammation without gangrene or perforation,
and 42 (59.20%) had severe signs of inflammation with
gangrene and perforation of appendix (Figure-3).
Histopathology of appendix showed 10 (14.10%)
patients had non-inflammatory appendix, 20 (28.20%)
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Table-1:

Gender Ultrasound Findings Inflammed

No. of Patients (n=71) 37 34 09 62

Percentage 52.1 47.9 12.7 87.3

Figure-1: Age (n=71).

Figure-2: Total serum bilirubin (n=71).



had moderate to severe inflammation without
gangrene or perforation, and 41 (57.70%) had severe
inflammation with gangrene or perforation of the
appendix (Figure-4). Overall, 41 (57.70%) patients had
elevated SB (Figure-5).

Discusions
The main features of AA including pain in the right iliac
fossa, duration of pain, tenderness, rebound
tenderness, temperature, diagnostic modalities like
ultrasound of abdomen, total leukocyte count and SB
level, and operative and histopathologic findings of the
appendix were studied. It was found that most of the
patients were between 11 to 20 years of age, while only
a few patients were above 30 years which is similar to
earlier studies.3,7 Majority of the patients in this study
were male which is similar to a study conducted in
Turkey.8 The main presenting feature was pain in the
right iliac fossa in this study, while the classical pain in
AA is felt in periumbilical or epigastric region which
shifts to the right iliac fossa.9 The majority of the
patients in our study presented with pain mainly for
four days and only 11.20% of patients presented with
pain between five and seven days. Some studies
showed the time of presentation to be 24 to 48 hours10

while others showed less than four days.11 Total
leukocyte count was within normal range in 53.50% of
patients, which is similar to a study conducted in
Nepal,12 while 46.50% of the patients in this study
showed a raised total leukocyte count which is similar
to most other studies.13 Some researchers also showed
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Figure-3: Per-operative finding (n=71).

Figure-4: Histopathology (n=71).

Table-2: Duration of pain.

Days No. of patients %age

One 26 36.60

Two 19 26.80

Three 08 11.30

Four 10 14.10

Five 02 02.80

Six 02 02.80

Seven 04 05.60

Total 71 100.00

Figure-5: Operative finding and TSB level.

TSB: Total Serum Bilirubin.



that total leukocyte count is not reliable and may be
normal in AA.2,14,15 The diagnosis of AA was made
mainly on the basis of history and clinical examinations
and supported by ultrasound of abdomen, total
leukocyte count, while in other studies computed
tomography and magnetic resonance imaging (CT/MRI)
scans were required to diagnose the case.16 Total SB
level was found to be elevated in 57.70% patients which
is similar to most studies. 8,17 In the current study, 57.7%
patients with hyperbilirubinaemia had gangrenous or
perforated appendix, which is similar to earlier
studies.6,18 Per-operative findings in this study showed
that only 5.6% patients had normal-looking appendix,
while most of the patients had moderate to severe
inflammation of the appendix. Other studies showed
that normal-looking appendicectomy rate is 8.2%,3

while in some centres it was 15 to 20%19 which is quite
high compared to our study. The histopathology
confirmed that 85.9% patients had inflamed appendix
in this study, while most other studies showed fewer
than this result7,20 and a study in the United Kingdom
showed only 75.4% positive histopathology result.21 In
our study only 14.1% patients had non-inflamed
appendix, while majority of the studies showed quite
different results from 5% to 25%22,23 which indicates
that the clinical experience is more important than the
costly investigations. Different studies tried different
investigations to diagnose AA3,24 and to minimise the
chances to operate on a normal appendix,25 but it is
clear from this study that history and clinical
examination are the main diagnostic tools for simple AA
which may be supported by an ultrasound of the
abdomen,26 but some studies showed that the
sensitivity of leukocyte count was significantly higher
than that of ultrasound in the diagnosis of AA.1,27 Other
studies also indicated that CT is superior in the
diagnosis of AA.25 It is also evident from our study that
AA with complications like gangrene or perforation of
the appendix may be suspected if patients has a raised
SB level along with a raised total leukocyte count,8,28

but some studies also showed that AA may be
diagnosed with a normal leukocyte count.2,29 From this
study, it is also evident that almost all AA patients
having complications like gangrene and perforation
have raised SB. The success rate in diagnosing
complicated AA by history, clinical examination and
using diagnostic modality like SB level was more than
90% in this study which is quite high compared to other
studies.3

Conclusion
A raised SB level is a good indicator of complicated AA
and patients with hyperbilirubinaemia are more likely to

have appendiceal perforation or gangrene. A total SB
level investigation should be included in the assessment
of patients with suspected complicated AA.
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