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ABSTRACT

Background and Objectives: Appendicitis is a common surgical emergency. The patients
with equivocal signs can present a diagnostic challenge. Early diagnosis and intervention is
mandatory for prevention of complications. On the other hand negative appendicectomy
should be avoided as much as possible. The aim is to evaluate the role of the modified Al-
varado scoring system in early diagnosis of acute appendicitis.

Methods: During a period of 6 months from 1 February to 31%' July 2008; 250 pa-
tients with right iliac fossa pain were admitted and observed in Emergency Hospital in Erbil.
The age of the patients was ranged between 13-70 years (mean 22 years ). The male to
female ratio was 3:2. They were prospectively evaluated on admission using modified
Alvarado scoring system to determine whether or not they had acute appendicitis. The re-

sults were correlated with the operative and histopathological findings.

Results: After first scoring; 179 (72%) patients were admitted and 71 (28%) patients were
discharged. Rescoring by modified Alvarado scoring system was done after 6 hours from
admission, only 162 (91%) patients were operated on, and the rest 17 (9%) patients were
discharged. During operation we found that 142 cases (87.5%) had really acute appendici-
tis. Overall the modified Alvarado scoring system showed sensitivity of (93%) for [8-9]
scores and (39%) for [1-7] scores.

Conclusions: The modified Alvarado scoring system is accurate in early diagnosis of
acute appendicitis . Patients with 8-9 scores should be operated on immediately without
hesitation. Patients with score 5-7 must be admitted and scored frequently. Score 1-4 can
be discharged unless otherwise indicated.
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INTRODUCTION

Classical signs and symptoms of acute ap-
pendicitis were first reported by Fitz in
1886". Since then it has remained the most
common surgical emergencies®>. Surgery
for acute appendicitis is the most frequently
performed operation. It forms 10% of all
emergency abdominal operations®. Ap-
proximately 6% of the population will suffer
from acute appendicitis during their lifetime;
therefore much effort has been directed
toward early diagnosis and intervention®.
The diagnosis of acute appendicitis is
based on history, clinical examination and
a few laboratory investigations e.g. WBC

count, etc. Imaging techniques are not very
useful and patients with equivocal signs
can present a diagnostic challenge®.In all
cases, however, a definitive diagnosis can
only be obtained at surgery and after
pathological examination of the surgical
specimen’. Difficulties in diagnosis often
arise in children, elderly and female pa-
tients of reproductive age because the
usually have an atypical presentation®.
Misdiagnosis and delay in surgery can lead
to complications like perforation and sub-
sequent peritonitis.8 On the other hand
removing a normal appendix is an eco-
nomic burden on both the patients and
health resources®.Various scoring systems
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have been devised to aid diagnosis. The
Alvarado score was one of these, which
was described in 1986". It is simple and
can be instituted easily as this scoring is
clinical, non-invasive and can be used to
support diagnosis of acute appendicitis'">.
The classic Alvarado Score included left
shift of neutrophil maturation (one score)
yielding a total score of (10). Kalan et al
[1994] omitted this parameter which is not
routinely available in many laboratories,
and they produced a modified score™.

The Aim of the study was to evaluate the
role of the Modified Alvarado Scoring Sys-
tem for the early diagnosis of acute appen-

dicitis.
PATIENTS METHODS

This is a prospective study comprising 250
consecutive patients who attended the
Emergency Hospital in Erbil, with sus-
pected appendicitis during the period from
1% February 2008 to 31 July 2008. For
each patient Alvarado score was calcu-
lated. For scoring of the patients we de-
pended on modified Alvarado scoring sys-
tem . The diagnosis of acute appendicitis,
the decision for admission and the decision
for surgery made clinically by the surgical
on call team, who were unaware of the
scoring system. The operations also were
done by them. All patients were first scored
at the time of receiving in the emergency
department. Patients who were admitted to
the hospital had a second scoring in the
ward after 6 hours. Those who were not
admitted and those who were discharged
after 6 hours were told to attend on the
next day for rescoring. Patients with a
score of 1-4 are considered unlikely to
have acute appendicitis. Those with a
score of 5-6 have a possible diagnosis of
acute appendicitis, not considering enough
to have urgent surgery, and those with
score of 7-9 are regarded as probable
acute appendicitis. Diagnosis of patients
who underwent appendicectomy was con-
firmed by both operative findings (gross)
and histopathological study. The appendix

was sent for histopathological study, when

a grossly non-inflamed appendix was re-
moved at surgery. The patient's data were
collected in a specially designed form and
SPSS version 15 used for data entry and
statistical analysis.

RESULT

The total number of the patients was 250
patients, 151 [60%] of them were males
and 99 [40%] were females. Male to fe-
male ratio was 3:2. The age of the patients
was ranged between 13-70 years (mean
22 years ). They were scored at the time of
receiving according to Modified Alvarado
scoring system. Seventy one cases (28%)
were discharged and 179 cases (72%)
were admitted for 6 hours observation. Af-
ter that another 17 patients (9%) were dis-
charged and 162 patients (91%) were op-
erated on. The modified Alvarado score of
the patients who were discharged after first
scoring, admitted, operated cases, and
those who discharged after re-scoring
shown in (Table 1).

The modified Alvarado scoring system of
all operated patients shown in (Table 2).
During operation we found that 142 cases
(87.5%) had really acute appendicitis
ranging between [inflamed appendix con-
taining faecoleth, severely inflamed appen-
dix, perforated, or gangrenous appendix].
In 20 patients (12.5%) with grossly normal
appendix the histo-pathological study also
showed normal appendix. In 11 out of
these 20 cases ( 55%) no diagnosis was
found. Six cases (30%) had complicated
ovarian cyst. Only 1 case had ruptured
ectopic pregnancy, and 1 case had perfo-
rated duodenal ulcer, Another case had
ureteric stone.

The modified Alvarado scoring of the pa-
tients with three categories of (1-4), (5-6)
and (7-9) scores; show a sensitivity of
26% , 60% and 88% respectively as
shown in (Table 3).

Another categorization of (1-7) and (8-9)
scores show sensitivity of (%39) and (93%)
respectively table (4).
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Table 1: The Modified Alvarado scoring system of different categories of patients and their
eventual outcome.

Alvarado Score 1 2 3 4 5 6 7 8 9 Total
Discharged after scoring | 15 | 16 | 15 | 14 | 4 3 3 1 0 71
Admitted and rescored | O 4 7 4 14 | 29 | 38 | 39 44 179
after 6 hours
Discharged after rescor- | 0O 3 4 3 3 1 2 1 0 17
ing
Totally discharged cases | 15 | 19 | 19 | 17 | 7 4 5 2 0 88
Operated cases 0 1 3 1 11128 | 36 | 38 44 162

Table 2: Modified Alvarado score of all operated cases.
Alvarado score 112131415617 8 0 Total
Positive appendicectomy [ 0 | 0| 0 |0]2|29(33| 35 | 43 142
87.5%
Negative appendicectomy 0/l0olO010]l]6| 6| 4 3 1 20
12.5%
Total 0 0[O0 |(0]8(35(37( 38 | 44 162
Table 3: Sensitivity of Modified Alvarado Score in 3 categories
Score No of Patients | Acute Appendici- Normal Appen- Sensitivity
tis dix
7-9 125 110 15 88%
5-6 50 30 20 60%
1-4 75 2 73 2.7%
Total 250 142 108
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Table 4: Sensitivity of Modified Alvarado Score of two categories.

Score | No of Patients | Acute Appendicitis | Normal Appendix Sensitivity
8-9 84 78 6 93%
1-7 166 64 102 39%
Total 250 142 108
DISCUSSION perforated appendicitis in patients with a

The diagnosis of appendicitis can be diffi-
cult, sometimes even for the most experi-
enced surgeon'®. The decision to admit or
discharge these patients is not always
straightforward. This may be compounded
by the relative lack of surgical experience
of many junior doctors who may need to
make this decision at the emergency de-
partment'* . Avoiding a negative laparo-
tomy would result in saving the patient from
economic loss as well as operative morbid-
ity associated with the procedure. At the
same time missing an acute appendicitis
could result in perforation and peritonitis
that definitely increases the morbidity and
mortality’®. Attempts to increase the diag-
nostic accuracy in acute appendicitis have
included laboratory Investigations as WBC
count and C-reactive protein'®?', computer
aided diagnosis ", imaging by ultrasono-
graphy>#*? CT scan®®**  MRI°, laparo-
scopy”’, and even radioactive isotope im-
aging.”>****  Some surgeons believe that
Good clinical assessment and skills of the
surgeon remains the mainstay of establish-
ing the diagnosis of acute appendicitis.>®
Other surgeons believe that scoring sys-
tems seem to be ideal for supporting the
diagnosis of acute appendicitis because
they are accurate, non-invasive, and re-
quire no special equipment.® #1457 The
Alvarado scoring system was one of these
systems which was described in 1986".
Chan et al (2001) in their study found that
patients with low Alvarado score (less than
5) did not have appendicitis®® Owen et al
(1992) reported that there was no

score of less than 6, and suggested the
use of the score by general practitioners®.
The classic Alvarado Score included left
shift of neutrophil maturation (one score )
yielding a total score of 10, but Kalan et al
[1994] omitted this parameter which is not
routinely available in many laboratories,
and produced a modified score."* In our
study modified Alvarado score system
sensitivity was 93% in patients with 8-9
scores, while it was 2.6% , 60% in patients
with 1-4, 5-6 scores respectively (Table 3).
We conclude that the Modified Alvarado
score system is accurate in early diagnosis
of acute appendicitis. It can be used as an
objective criterion in selecting patients for
admission. Patients with 8-9 scores should
be operated on immediately with out hesi-
tation. Patients with score 5-7 must be ad-
mitted and scored frequently. Score 1-4
can be discharged unless otherwise indi-
cated.
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