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Introduction
Appendicitis is a medical emergency procedure. 
Globally it has resulted in 72000 deaths in 20131-

3. In US it is one of the commonest emergency 
procedures with nearly 293,000 hospitalizations 
in 20102. In Pakistan, the frequency of acute ap-
pendicitis is around 80-98% with 11.46% pres-
ent with perforation3-6. Risk of perforation is the 
common complication resulting because of de-
lay in presentation.

Studies have shown association of Appendiceal 
perforation with hyperbilirubinemia7-10. Raised 

serum bilirubin levels have been seen in nearly 
76% of cases of acute appendicitis7.  Estrada et 
al has shown >1mg/dl raised bilirubin levels in 
38% of patients with acute appendicitis with 
statistical signifi cant value reached between 
hyperbilirubinemia and gangrenous appendi-
citis10. Another observational study by D’souza 
et al has found statistically signifi cant correla-
tion between hyperbilirubinemia and acute ap-
pendicitis and an increased specifi city and low 
sensitivity 8.

Delay in the treatment is the most important pre-
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dictor in development of complications and thus 
aff ects the delayed recovery with longer hospital 
stays. Th e hospital stay usually seen in patients 
with gangrenous or perforated appendicitis is 
around 7 days.  An associated factor like diabe-
tes mellitus, wound infection, elderly age, and 
immunosuppressive medications also increases 
the stay in hospital. Ahmed et al has found 40% 
morbidity in gangrenous appendicitis11. Hong et 
al has found the hyperbilirubinemia in diff erent 
stages of appendicitis in order of increasing se-
verity 8% with infl ammatory changes, 54.98% in 
acute suppurative changes, 7.58% with gangre-
nous appendicitis and 29.38% with perforated 
appendix 9. Jamaluddin et al has found 57% pa-
tients with hyperbilirubinemia with increasing 
complications seen in patients with raised levels 
with increased hospital stays12.

We aimed our study to determine the prolonged 
hospital stays in patients with acute appendicitis 
associated with hyperbilirubinemia aff ecting the 
morbidity of the patients with complications.

Materials and Methods:
Present study was a hospital based prospective 
descriptive study conducted in Department of 
Surgery, all surgical wards in Abbasi Shaheed 
hospital, Karachi from August 2010 to August 
2013. All patients of age over 20 years of either 
gender presenting with signs and symptoms of 
appendicitis were included. Patients with ap-
pendicular lump, pregnancy, normal appendix, 
Diabetes mellitus, any cardiovascular disorder 
or respiratory disorder and bleeding disorders 
were excluded.  Aft er the informed consent tak-
en from the patient or from next to kin a careful 
history and examination was done, signs of ap-
pendicitis were also confi rmed. Th e laboratory 
test including complete blood count, total bili-
rubin, and urine detailed report were sent. Th e 
ultrasonography was also done to confi rm for 
the fi ndings of appendicitis. Th e data was fi lled 

preoperatively as well concerning age, gender, 
and age, physical and ultrasound fi ndings. Op-
erative fi ndings during operation and histopa-
thology fi ndings were graded G1 for acute ap-
pendicitis, G2 for gangrenous appendicitis, G3 
for perforated appendicitis, and G4 for a periap-
pendicular abscess. Th e patients were followed 
postoperatively for total length of hospital stay 
and also for any complications together with 
mortality.

Statistical soft ware package SPSS version 16.0 
was used for analysis of data. Th e quantitative 
variables like patient’s age, total bilirubin level 
and duration of hospital stay was expressed as 
mean ± SD. Qualitative variables were expressed 
as frequencies and percentages. Chi square test 
was applied between bilirubin levels and patho-
logic fi ndings and hospital stay taking p value 
<0.05 as signifi cant. 

Results:
Out of 85 patients enrolled the mean age of the 
patients was 29 yrs. Th ere were 48 males and 37 
females. Th e mean age of the males was 30.15 
yrs and of females was 28.9yrs. 47(55.3%) pa-
tients belong to 20-29yrs,  (35.3%) belong to 
age group 30-39, 8(9.4%) belong to age group 
40-50yrs. Th ere were 57(67.1%) patients with 
acute appendicitis, 11(12.9%) gangrenous ap-
pendicitis , 15(17.6%) perforated appendix  and 
2(2.4%) periappendicular abscess. 

Th e raised bilirubin was found in 29 (34.1%). 
Th e mean bilirubin was 1.92± 0.674 mg/dl. 
Th e range of bilirubin was mostly <1.2mg/dl 
in 56(65.9%), 1.3-2.5mg/dl in 11(12.9%), 2.6-
3.0mg/dl in 12(14.1%) and 3.1-3.5mg/dl in 
6(7.1%). Increased bilirubin was found in pa-
tients with acute appendicitis in 3 patients, gan-
grenous appendicitis 9, perforated appendix 15 
and in periappendicular abscess 2.  Th e perforat-
ed appendix has highest levels of bilirubin found 
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up to 3.1-3.5 mg/dl. Th e statistically signifi cant 
value has been found when bilirubin levels have 
been compared with pathologic fi ndings of ap-
pendicitis. (p value 0.000).

Th e mean duration of hospital stay was 2.6 ± 
1.68 days. Mostly the hospital stay for patients 
with acute appendicitis was 1-2 days only 3 
patients had stay of 2-4days. Th e patients with 
gangrenous appendicitis usually required >2 or 
greater than 4 days in the hospital only 2 patients 
were discharged on the second day. Also the pa-
tients with perforated appendix required admis-
sion for 4 or more than 4 days nearly 6-7 days.  
Some of the patients with periappendicular ab-
scess also required admission for 2-4 days. Th ere 
was no mortality in our series.

Discussion:
Hyperbilirubinemia is an important predictor of 
Appendiceal perforation2-5. In our study the inci-
dence of hyperbilirubinemia was 34.1%. Hyper-
bilirubinemia was associated with gangrenous 
appendicitis, Appendiceal perforation, some 
cases of acute appendicitis and periappendicu-
lar abscess. Th e pathophysiology behind it is the 
bacteremia that results in disruption of bile pro-
duction and its fl ow. Diff erent studies have re-
vealed an association of acute appendicitis espe-
cially gangrenous or perforated appendix with 
hyperbilirubinemia. Th e prevalence reported in 
another study in Karachi was 57.70%12.  Other 
studies it carries a high specifi city and lower sen-
sitivity 0.96 vs. 0.278, and statistically signifi cant 
correlation has been found in patients8.

In our study most of the patients enrolled were 

Table 1: Demographic Variables

Demographic variables Frequency (percentage)
Age in yrs (Mean ±SD) 29.61±6.245

Gender M:F 48:37
56.5%:43.5%

Bilirubin in mg/dl (Mean ±SD) 1.92± 0.674

Hospital stay in days(Mean ±SD) 2.6 ± 1.68

Figure 1: Age in groups

Figure 2: Bilirubin range

Figure 3: Pathologic fi ndings

Figure 4: Duration of hospital stay
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males with increased prevalence of appendicitis 
with hyperbilirubinemia was seen in 20-39yrs. 
Jamaluddin et al has also  reported increased 
prevalence in males 52% compared to 47.90% 
in females12. Chaudary et al has also found in-
creased incidence among males7. Th e age group 
usually aff ected is also similar to fi ndings report-
ed in our study. In our study too, the hyperbili-
rubinemia was associated with complications of 
appendicitis7,13. However diff erent multivariate 
analysis has shown raised total leukocyte count 
and male gender to be the independent variables 
for the early diagnosis of acute suppurative ap-
pendicitis and duration of symptoms13.

Delay in presentation of symptoms and in the 
urgent surgical intervention is one of the major 
cause of longer hospital stays and thus increas-
ing morbidity with increased risk of infections. 
In our study the patients with raised bilirubin 
were associated with gangrenous appendicitis, 
perforation. Th e mucosal ulceration causes inva-
sion of bacteria and thus endotoxemia if surgical 
intervention is delayed. Th e mean duration of 
hospital stay in our patients was 2 days but the 
duration of hospital stay was increased usually 
4 or more days especially in patients with gan-
grenous or perforated appendix. Th e statisti-
cal signifi cant value was found in patients with 
raised bilirubin and appendicitis as well as with 
increased hospital stays. Chaudary et al has also 
found statistically signifi cant correlation be-
tween raised bilirubin and perforated appendi-
citis7. Th e sensitivity and specifi city of total bili-
rubin reported by Chaudary et al was 100% and 
92.9% respectively. Emmanuel et al has found 
Hyperbilirubinemia with specifi city of 88% and 
positive predictive value of 91% with statistical 
signifi cant value (p value 0.001) and specifi city 
reported for gangrenous appendicitis of hyper-
bilirubinemia was 70%14.  

Th erefore from our study it was evident that hy-

perbilirubinemia was associated with complicat-
ed appendicitis like gangrenous and perforated 
appendicitis which was associated with longer 
hospital stays increasing morbidity of patients.

Conclusion:
Increased hospital stay was associated with com-
plicated appendicitis and raised bilirubin levels. 
Early diagnosis is important in order to prevent 
delay in surgical intervention and thus morbid-
ity and mortality.
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