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ABSTRACT: study. Ultrasound examinations were

done prospectively in patients with
The present study is to evaluate the suspect acute appendicitis  before
accuracy of uses of Ultrasound in appendectomy at Alwahda hospital in
diagnosis  patients with  suspected Derna city, Libya.  The results were
appendicitis.This is a prospective cohort correlated with each patient’s outcome.
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Total of 96 patients with Alvarado score
from 4 to 7 were underwent USG
examination before appendectomy, 40
males and 66 females with mean age of
14.3+8.6years. The ultrasound report
had sensitivity 73.7%, specificity
87.5%, PV+96.7% and PV-40%.
Overall negative rate of appendectomy
was (16/96) 16.6%, however, the
negative rate of appendectomy within
patients who have positive USG result
was  (2/61) 3.27%. Use  of
ultrasonography examination in
diagnosis patients with suspected acute
appendicitis are very helpful in accuracy
diagnosis specially when the result of
USG was positive, however, the patients
with USG negative result should have
more evaluated as we cannot relies on it
result only.

Keywords: Ultrasound; Acute Appendicitis;
Alvarado Score.

INTRODUCTION

The most frequent medical emergency that
needs to be treated right away is acute
appendicitis (AA) [1,2]. Appendectomy is the
best course of action for acute appendicitis

13].

Early diagnosis lowers the risk of developing
complications like gangrene and perforation
and improves the success rate of
appendectomy [4,5].

Even for experienced surgeons, diagnosing
(AA) can be challenging, and a definitive
diagnosis can only be made based on the
histopathology  findings  following  an
appendectomy [6].

However, a number of scoring systems were
used to aid in the diagnosis of AA. The most
widely used scoring system is the Alvarado
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score system, which has 8 items as shown in
table (1) and is primarily dependent on the
patient's medical history, clinical
examination, and a few straightforward
laboratory investigations [7-9].

The sum of the patient's manifestations yields
a total score of 10 for the Alvarado scoring
system, as shown in Table (1), and these
scores were calculated. Patients with a score
of nine to ten require immediate care and
cannot wait any longer [3,10].

Furthermore, because patients with a score of
0 to 4 have a very low likelihood of having
AA, no additional testing was necessary [3].
Patients with an Alvarado score of four to
seven require immediate evaluation [10].

Two of the investigations that will aid in
accurate diagnosis are computed tomography
(CT scan) and ultrasonography (AA).

Numerous studies have shown that using
computed tomography (CT scan), which has
high sensitivity and specificity values, can
help with the accurate diagnosis of (AA) [10-
13].Early detection of (AA) is preferred to
avoid the complications that can arise from
postponing appendectomy.

Ultrasonography can be done faster, with less
exposure to radiation, and at a lower money
than a CT scan [2,11-17].

An inflamed appendix has an anteroposterior
diameter of (> 6mm) and is not compressible,
whereas a normal appendix appears on
ultrasound as a compressible blind ended
structure with a diameter of (< Smm) [4].

The appearance of an appendicolith in
ultrasound can aid in the diagnosis of (AA)
[19]. The purpose of this study is to assess the
accuracy of using ultrasound to diagnose
patients  with  suspected  appendicitis.
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Table 1. Alvarado Score.

Manifestations

Score

Symptoms

Migratory pain
Anorexia
Nausea and or vomiting

Signs

Right lower quadrant
tenderness
Rebound tenderness
Fever

N[ P

Laboratory data

Leukocytosis
Shift to the left in
leukocyte count

=N -

Total score

MATERIALS AND METHODS

Study Design

This is a prospective cohort study that carries
out at Alwahda hospital in Derna city of Libya
start from December 2020 to December
2021.All patients who attend to general surgery
department at Alwahda hospital with right
lower abdominal pain and suspected to have
AA (Alvarado score between4-7) will include

in this study and will undergo to
ultrasonography  examination  (USG)with
graded  compression  technique  before

appendectomy.Data for age, gender, clinical
examinations, and laboratory data such as
leukocytosis will collect from all participants’
patients. Diagnosis of AA will be written in the
USG Report as favor to have AA or negative to
Have AA than we will compare the USG result
with surgical finding result that will write in
postoperative form as “acute appendicitis” or
“gangrenous  appendix”  and/or  normal
appendices. Leukocytosis was defined as WBC
10,000 and fever was defined as a central body
temperature of 37.5 C or higher. On the basis
of the history, physical examination, and
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laboratory results, we will determine the
Alvarado score. All participants' patients, as
well as their parents if the patients were
minors, will be asked for their informed
consent.

Statistical Analysis

The present work used SPSS version 22.0, the
Statistical Package for Social Sciences, to
conduct our statistical analysis. The collected
data were examined using the appropriate
statistical tests, with a 0.05 p value.

RESULTS AND DISCUSSION

The study population consist of 106 patients 66
(62.3%) females, and 44(37.7%) males with
mean age of 14.3£8.6, who attend to the
surgical department at Alwahda hospital
complained from lower right abdominal pain.
Out of 106, (10 patients) were discharge home
with no further investigations needed while,
(96 patients) diagnostic with suspected acute
appendicitis underwent ultrasound examination
before appendectomy. The result of Ultrasound
examination was 35 (36.5%) patients unlikely
to have AA (negative result) while 61(63.5%)
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patients were more likely to have AA (positive
result). The result of the histopathology as seen
in (figure 1)has shown that, 16(16.7%) had
normal appendix, 59(61.5%) had acute
appendicitis, 12(12.5%) had gangrene, and
9(9.4%) had perforated appendicitis. The
validity of the ultrasound examination as seen
in table (2), shown that, the sensitivity and the
specificity were high (73.7% and 87.5%),
respectively. Also, it showed high positive
predictive value (96.7%) compared with

Fle Chart

negative predicative value (40%). It shows that
35 patient who had normal ultrasound result
underwent surgery for appendectomy.21 out of
35 patients (60%) confirmed to have acute
appendicitis, while 14 out 30 patients (40%)
confirmed to have normal appendix on
histopathology result. .Overall negative rate of
appendectomy was (16/96) 16.6%, however,
the negative rate of appendectomy within
patients who have positive USG result was
(2/61) 3.27%.
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Figure (1): Histopathological Finding.

Table (2) sensitivity, specificity, positive and negative predictive values

for ultrasound results [n = 96].

Ultrasound result Appendicitis
Yes NG Total
Positive** 59 2 61
Negative* 21 14 35
Total 80 16 96

*A negative result, **A positive result for
values.

Predict of complication (gangrene and
perforation)

As show in table (3). It had shown that

12(20%) patients had gangrene &9(15%)
patients had perforated as a surgical
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For acute appendicitis (%), Sensitivity=
(73.7%), Specificity= (87.5%), PV (+) =
(96.7%), PV (-) = (40%).

complication on the Histopathological finding
when the ultrasound report had a positive
result. No complications were seen in patients
underwent appendectomy when the ultrasound
result had negative result.
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Table 3. Surgical Complications of
Ultrasound Results (Positive and Negative).

more likely to have acute appendicitis.
However, irrespective of this possibility, out

of 35 patients, 21 patients with negative USG

result need appendectomy, and therefore,

presence of some clinically findings should

Ultrasound | Surgical complications

result Acute | Gangrene | Perforated | Total

Positive** 38 12 9 59

Negative* 21 0 0 21

Total 59 12 9 80
Diagnosis patients with suspected acute

appendicitis are more challenging especially
when the clinical examination finding is not
clear to rich the definite diagnosis. Our result
has to support that use of ultrasound
examination for patient with suspected
appendicitis (Alvarado score between 4-7) are
very helpful and this result have an agreement
with others studies that show a high accuracy
rate for uses of ultrasonography as a diagnostic
modality of patients with suspected AA [6,24-
27]. Furthermore, this study had shown that
positive USG result might predict the
development of a complication such as
gangrene or perforation. Our finding shows
high sensitivity rate for uses of ultrasound
examination and this is finding consistency
with other studies that support of uses of
ultrasonography as modality of choice for
patients with suspected AA before operation
[2,20-23].0ther important finding in our study
that is the nearly 97% positive predictive value
for acute appendicitis when ultrasound
examination has appositive result. It means that
any patient who had positive USG result is

be outweighed to the USG when it has a
negative result. Also, our finding shows high
specificity rate when the USG result was
negative (87.5%). However, the negative
predictive value was very low 40% and this
may have a negative effect to have a trust only
on USG result in diagnosis of patient with
suspected appendicitis. It is very important for
patients with acute abdominal pain and
suspicious AA to undergo for carful clinical
examinations and further investigations likes
serum inflammatory markers and CT scan,
whereas short time of observations may need
for others.

CONCLUSION

The use of ultrasonography examination in the
diagnosis of patients with suspected acute
appendicitis are very helpful in accuracy
diagnosis specially when the result of USG was
positive, however, the patients with USG
negative result should have more evaluated as
we cannot relies on it result only.
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