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ABSTRACT

Purpose: the signs and symptoms associated with acute appendicitis are determined by the Alvarado score with a
numerical value. The Alvarado score is practically equivalent to the clinical suspicion score. On the other hand, ultrasound
is often used to help diagnose acute appendicitis. The aim of this study is to study the sensitivity of the Alvarado Scoring
System and Ultrasonography in diagnosing appendicitis in Zawia Medical Center.

Methods: In this study 146 patients were included with provisional diagnosis of acute appendicitis and admitted and
operated in the Department of General Surgery, Zawia Medical Center from July 2018 to July 2019. Alvarado score was
applied and ultra sound abdomen was done pre operatively. The study population was divided into two groups regarding
the Modified Alvarado scoring > 7 and < 7. The sensitivity, specificity, positive and negative predictive values of both
clinical scores and ultrasound were compared.

Results: Our study indicated overall sensitivity of the Alvarado system; score > 7 was (65% for male, 68% for female)
while for score < 7 the sensitivity was (52% for male and 66% for female). While the sensitivity of ultrasonography, was
(76.9% foe male and 71.4% for female (score > 7), and (81.8% for male, 66.6% for female (score < 7).

Conclusions: From our study, we can conclude that both the Alvarado score approach and ultrasonography are effective
diagnostic methods for acute appendicitis, with the sensitivity of ultrasonography reaching 81%.
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INTRODUCTION

Acute appendicitis is one of the most common
surgical emergencies, with a lifetime prevalence
of approximately 1 in 7.1 It is estimated that
as much as 6% to 7% of the general population
will develop appendicitis during their lifetime,
with the incidence peaking in the second
decade of life.? Diagnostic aids have been
shown to significantly reduce the number
of surgical interventions, perforations, and
hospitalizations in  patients  without the
disease.! The Alvarado scoring system and
ultrasonography are helpful in diagnosing acute
appendicitis due to their ease of use, low cost,
and lack of radiation.® The Alvarado Scoring
System is a clinical scoring system that
predicts the incidence of acute appendicitis
and identifies people who need immediate
medical intervention or surgery to prevent
complications that increase mortality and
morbidity.*> However, most of them are difficult
and unworkable during anemergency.5’

Although modern radiographic imaging has
improved diagnostic accuracy, diagnosing
appendicitis remains a clinical challenge that
requires observation, clinical expertise, and
surgical knowledge. It serves as a reminder of the
importance of surgical diagnosis.

The diagnostic methods for acute appendicitis
include  ultrasound,®  Scoring  Systems,9,10
Computed Tomography,'* Magnetic Resonance
Imaging,*? and Laparoscopy.'® The Ultrasonography
is the least expensive and intrusive of the
imaging modalities, with a sensitivity ranging
from 78% to 83% as reported by many studies.'1°

The following study was conducted at Zawia
Medical Center to study the sensitivity of the
Alvarado Scoring System and Ultrasonography
in diagnosing acute appendicitis.

MATERIALS AND METHODS

The 146 patients in this study were hospitalized
in the Department of General Surgery at Zawia
Medical Center between July 2018 and July 2019
with a preliminary diagnosis of acute appendicitis.
The abdomen was ultrasonographed before
surgery, and the Alvarado score was used.
Independent of the score and ultrasonography
results, the decision to proceed with surgery was

taken. Table 1 presents the Alvarado scoring criteria
for acute appendicitis.'®

Criteria for acute appendicitis by ultra sound

When an aberrant appendix is observed
sonographically as a tubular, blind-ending,
aperistalitic intestinal loop that is non-
compressible and has a diameter of at least 7 mm
in the antero-posterior direction, discomfort on
graded compression of the affected area is
suggestive of appendicitis. An indirect indicator
was fecolith, or the predominance of
periappendicular fat. When the appendix was
absent, normal, or revealed non-appendicular
disease, ultrasonography was deemed negative.’

Table 1. Criteria for acute appendicitis by Modified
Alvarado score.

Alvarado scoring system

Symptoms Score
Migratory right iliac fossa pain 1
Nausea/ vomiting 1
Anorexia 1
Signs Score
Tenderness in right iliac fossa 2
Rebound tenderness in right iliac fossa 1
Elevated temperature 1
Laboratory Findings Score
Leukocytosis 2
Shift to the left of neutrophils 1
Total 10

*Score of 7 to 9- Probable acute appendicitis.
*Score of 5 to 6- Possible diagnosis of acute appendicitis.
*Score of 1 to 4-Unlikely to have appendicitis.

Table 2. Alvarado score distribution among patients.

Alvarado Number
score of cases
Male Female Children Total
>17 22 15 10 47
<7 19 15 10 44
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RESEULTS

During the study period, 146 individuals with a
provisional diagnosis of acute appendicitis
underwent surgery. From Table 3, there are 41
male patients (28%), 44 female patients (30 %) and
61 patientsare children (42%).

Table 3. Patient distribution.

Number of patients  Percentage
Male 41 28%
Female 44 30%
Children 61 42%
Total NO. 146 100%

Table 4. Sensitivity of Alvarado score system.

From the Table 5, the sensitivity of the Alvarado
score system (score > 7) was (65%for male, 68%
for female and 90% for children), while the
sensitivity of ultrasound was (76.9% for male,
71.4% for female and 73.7% for children). The
sensitivity of the Alvarado score system (score <
7) was (52% for male, 66% for female and 40%
for children), while the sensitivity of ultrasound
was (81.8% for male, 66.6% for female and
42.9% for children).

From the above data, we can infer that the
abdominal ultrasound has higher sensitivity
76.9% (in male) and 71.4 % (in female) when
compared to Alvarado score in the diagnosis of
acute appendicitis for patients with score > 7. In
contrast to, Alvarado score has higher sensitivity
(90%) when compared to the abdominal
ultrasound in children as show in Table 6.

Total Patients Patients
Sex number of with Appendicitis  Sensitivity with Appendicitis  Sensitivity
patients score > 7 Score <7
Male 41 22 17 65% 19 10 52%
Female 44 29 21 68% 15 10 66%
Children 61 51 36 90% 10 4 40%
Table 5. Sensitivity of Ultrasonography.
Total Patients Patients
Sex number of with Appendicitis ~ Sensitivity with Appendicitis  Sensitivity
patients Score >7 Score <7
Male 41 22 17 76.9% 19 10 81.8%
Female 44 29 21 71.4% 15 10 66.6%
Children 61 51 36 73.7% 10 4 42.9%
DISCUSSION

Appendicitis is the leading cause of emergency
abdominal surgery all over the world.This
condition involves inflammation of the
vermiform appendix. Despite the many strategies
that have been studied to lessen the removal of a
normal appendix without raising the risk of
perforation, appendicitis remains a challenging
diagnosis for emergency physicians and surgeons.'®

To improve diagnostic accuracy, various scoring
systems and radiological procedures, including
ultrasonography and computed tomography, are
used.'” The best-known scores are the Alvarado
score, the modified Alvarado score, the Pediatric
Appendicitis Score, the Appendicitis Inflammatory
Response score, and the RIPASA score.?’?! The
Alvarado score was described in 1986. The
Alvarado score is one such simple system based on
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a few symptoms, signs, and a basic laboratory
investigation.”> While, Ultrasound is often used
as the initial diagnostic imaging in which cases
the clinical diagnosis is equivocal. However, a
negative ultrasound or lack of appendix
visualization does not rule out acute appendicitis.
Ultrasonography is noninvasive, rapidly available
and avoids radiation exposure.?>?* It is the first
modality recommended by the European
Association for Endoscopic Surgery (EAES) for
patients with suspected appendicitis.?*-¢

In our study, 47 patients (male and female)
proved to have acute appendicitis by the
Alvarado system (score > 7) with a sensitivity of
(65% for males, 68 % for female), while, those
patients with score < 7 (44 male and female with
a sensitivity of (52% for males, 66% for female)
which was similar to Mohannad Al-Tarakji et al.
study which demonstrated that sensitivity of the
Alvarado system were 66.4%,?” and was lower as
compared to the Gujar et al., study (sensitivity =
98.44%),”® and the Nautiyal et al., and Tandi et
al. studies, which demonstrated that sensitivity of
the Alvarado system 77%.%°3° On other hand the
sensitivity of ultrasonography (score > 7) was
(76.9% for males, 71.4%for female), which was
similar to that reported by Seda Ozkan et al.
study which demonstrated that sensitivity of the
ultrasonography were 71.2%.,3! but it was lower
than this obtained by the Gujar et al. and
Nautiyal and his colleague studies, which
demonstrated a sensitivity of (98.44%, 97.14%)
chronologically.?>33 While, those patients with
score < 7 the sensitivity of the ultrasonography
was (81.8%for males, 66.6% for female) which
was similar to that in Sixto Javier Genzor Rios et
al study,** and it was lower as compared to the
Ashraf Ali et al. study which demonstrated that
sensitivity of the ultrasonography were 86.2%.%

CONCLUSIONS

We conclude that both the Alvarado score
approach and ultrasonography are effective
diagnostic tools for acute appendicitis, with the
sensitivity of ultrasonography reaching 81%.
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