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Abstract

Article Info

Acute appendicitis is one of the most common intra-abdominal emergencies seen in the
surgical department, which can be treated easily if an accurate diagnosis is made in
time; otherwise delay in diagnosis and treatment can lead to gangrene, perforation and
diffuse peritonitis. Hyperbilirubinemia is the result of imbalance between production
and excretion of bilirubin by the liver and since the liver receive the blood from the
portal venous system which carry it from intra-abdominal organ, so any intraabdominal infection including the acute appendicitis could lead to hyperbilirubinemia.
In this prospective study, the role of TSB as a marker for acute appendicitis was
evaluated.
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represents the balance between production and excretion
of the breakdown products. Since the bilirubin is a toxic
waste product, hepatic handling is designed to eliminate
it from the body via the biliary tract through many steps
including hepatocellular uptake, intracellular binding,
conjugation,
including
hepatocellular
uptake,
intracellular binding, conjugation and excretion (William
et al., 2001).

Introduction
Appendicitis is a surgical emergency, and if it is left
untreated, the appendix may rupture and cause a
potentially fatal infection (Karamanakos et al., 2010).
The causes of appendicitis are not well understood, but it
is believed to occur as a result of an obstruction within
the appendix. This obstruction would increase
intraluminal pressure, which subsequently increases wall
tension that leads to ischemia, ulceration, bacterial
invasion and ultimately rupture if obstruction is not
released (Kim et al., 2010). Although most of the
patients with acute appendicitis can be easily diagnosed,
in some cases the sign and symptoms are variable and a
firm diagnosis is difficult especially if the appendix is
retrocaecal or retroileal (Rogozov et al., 2009; Zilbert et
al., 2009).

Hyperbilirubinemia occurs either due to cholestasis,
hepatocellular or hemolytic diseases. Cholestasis and
hepatocellular damage are associated with rise in liver
enzymes. Cholestasis is failure of normal bile to reach
the duodenum; this may be due to pathology anywhere
between the hepatocyte and ampulla of Vater.
Intrahepatic cholestasis includes that condition where
there is no demonstrable obstruction to major bile duct.
The causes may be drugs, primary biliary cirrhosis,
sepsis or others (Balthazar et al., 1991). Sepsis reaches
the liver by various routes, but one of the commonest

Bilirubin is the end product of the metabolic
degeneration of heme. The serum level of bilirubin
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routes is through the portal vein from the gastrointestinal tracts. Any inflammatory condition may cause
transmigration /translocation of bacteria, its toxins or
cytokines (TNF alpha, IL 6), may cause suppression of
the hepatocellular function and reduce the excretion of
bile may also alter the hepatic blood flow and normal
physiological
flow
of
the
bile
causing
hyperbilirubinemia. It's believed that the obstruction of
the lumen (partial /complete) cause accumulation of
secretion and distention of lumen, rising the intraluminal pressure. This leads first to lymphatic and later
venous obstruction and bacteria overgrowth and oedema,
subsequently transmigration of bacteria though the
ischemic wall.

inflamed appendix on exploration while 41 male patients
(37.3 %) had inflamed appendix Figure. (1)

Despite the fact that few studies have investigated the
role of serum bilirubin in the diagnosis of perforated
appendicitis, yet some found that hyperbilirubinemia is
an important predictive marker for perforated and
necrotizing appendicitis (Oto et al., 2006).

The highest modified Alvarado score in the enrolled
patients was 9 (33 patients, 30 %), while score was 6 (19
patients, 17.3 %). The positive predictive value of
modified Alvarado score is (82.7%).

The Age of the patients ranges from (10-56) years, the
commonest age groups were (10–20) years and (20–30)
years as in figure (2)
The commonest presenting symptom was abdominal
pain (96 patients, 87.2 %) followed by anorexia (86
patients, 78.1%), nausea and vomiting (77 patients, 70
%) as shown in table (2).
The negative appendicectomy rate in female was (19.3
%) and (14.5%) in male.

Upon exploration: 19 patients (17.2%) found to have a
normal appendix _ all of them have normal TSB, with no
statistically significant difference (p value =
0.8649);while ninety one patients (82.7 %) had inflamed
appendix, from those 25 patients (22.7%) had elevated
TSB and 66 patients (60%) had normal TSB with no
statistically significant difference (p value = 0.6884).

Patients and Methods
A prospective analytical study of (110) patients who
underwent appendectomy, from (11 March 2013 20
/October 2013) in Al-Sadr Teaching Hospital/Najaf was
carried out; Clinic-demographic data Modified Alvarado
score, GUE (general urine examination) total serum
bilirubin (TSB), total leukocyte count, liver function test
and reticular count of all the cases were collected and
compared.Initially,159 patients with modified Alvarado
score ≥ 5 were enrolled in this study; however, forty-nine
patients were excluded from the study: three had
hemolytic anemia, four had liver disease and the rest had
reduced Modified Alvarado score upon subsequent
examination(and were discharged from the hospital).The
one hundred & ten patients enrolled in the study had
their excised appendix subjected to hisopathological
examination. TSB level was considered to be elevated if
 1.4 mg/dl.

Of those with inflamed appendix, seventy three patients
(66.3 %) had non-gangrenous appendicitis. Fifteen
patients (13.6 %) of them had elevated TSB and 58
patients (52.7%) had normal TSB, with no significant
difference (p value=0.2432). Eighteen patients (16.3 %)
had gangrenous appendicitis on exploration. Ten patient
(9 %) of them had elevated TSB while 8 patients (7.3 %)
of them had normal TSB, there is not significant
different (p value = 0.1892). See Table. (4)
In our study, women have higher negative
appendicectomies than men (19.3% versus 14.5%), a fact
that can be explained by the similarity in presentation of
many gynecologic disorders with acute appendicitis. This
is comparable to Karamandakos et al., (2010) who
reported diagnostic accuracy of acute appendicitis of 7892% in males versus 58-85% in females.

Statistical analysis was done using SPSS (Statistic
Package for the Social Sciences). The data of all Cases
were entered and analyzed; descriptive and analytic
statistics were performed using an appropriate statistical
configuration.P-value 0.05 was considered significant.

The female to male ratio in our study is 1.2: 1. This is
different from Oto A, Ernst RD, Mileski WJ, Nishino
TK, Le O, who reported male preponderance of 3: 2 in
teenagers and young adults; in adults, the incidence of
appendectomy is approximately 1.4 times greater in men
than in women (Oto et al., 2006). This also can be

Results and Discussion
Out of 110 patients, 62 (56.4%) were females and 48
(43.6%) were males; 50 female patients (45.4%) had
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explained by some similarity in clinical presentation
between acute appendicitis and certain gynecologic
disorders.

patients, followed by anorexia (78.1%), while the lowest
was fever (7.2%).This low percentage of fever may be
due to short time between the start of the inflammation
and the medical consultation. This is nearly comparable
to Yeh et al., (2008) who reported that the most common
symptom of appendicitis is abdominal pain (80%). The
positive predictive value of modified Alvarado score in
our study was (82.7 %). This is comparable to
Shrivastavauk et al., (2007) who demonstrated a positive
predictive value of 77.6% for the Modified Alvarado
Score.

The commonest age group in our study was those
between (10-20 years), while the least was in those > 50
years. This is similar to Schneider et al., (2007) who
mentioned that, the incidence of appendicitis gradually
rises from birth, peaks in the late teen years, and
gradually declines in the geriatric years. Pain was the
commonest clinical feature representing 87.2% of

Table.1 Presenting symptoms of the studied patients

Clinical feature
Anorexia
Pain
- Vague abdominal without shift
-Abdominal pain with shift to right iliac
fossa
Nausea/vomiting
Diarrhea
Constipation
Fever
Dysuria
Menstrual disturbance

Number of patients (%)
86 (78.1%)
40 (36.3%)
56 (50.9%)
77 (70%)
13 (11.8%)
9 (8.1%)
8 (7.2%)
23 (20.9%)
7(of 62females)(3.6%)

Table.2 Modified Alvarado score of the studied patients

Modified Alvarado score
Number of patients(%)
19 (17.3%)
6
32 (29.1%)
7
26 (23.6%)
8
33 (30%)
9
110 (100%)
Total
Positive predictive value =82.7%
Table.3 TSB distribution in the studied patients

Result of surgery
Inflamed appendix
-Non gangrenous
-

Gangrenous

Non-inflamed
appendix
Total
Sensitivity = 27.4 %

TSB

Total

P value
0.6884
0.2432
0.1892
0.8649

+ve
25
15
10
0

-ve
66
58
8
19

91
73
18
19

25

85

110
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Fig.1 Appendicular status in the studied group based on gender

Fig.2 Age groups of the patients enrolled in the study

In this study, the sensitivity of TSB in acute appendicitis
was (27.4 %) which is different from Estrada et al.,
(2007) and Khans et al., (2006) who reported sensitivity
82.07% and 81.2% respectively.

et al., (2012) who found a statistically significant
different rise in TSB level in gangrenous appendicitis.

In our study, we could not find a statistically significant
relation between the TSB level and acute appendicitis
(whether gangrenous or not). This in contrast to Ghimire

Pre-operative assessment of total serum bilirubin (TSB)
in case of suspected acute appendicitis cannot help as a
diagnostic tool for the condition, and does not serve as an
important marker of acute gangrenous appendicitis.

Conclusion
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