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ABSTRACT

OBJECTIVE: To evaluate the accu-
racy of high-resolution real time ultra-
sound in diagnesing acute appendicitis.

METHOD: thirty-four consecufive
patients admitted with clinical diagno-
sis of acute appendicitis underwent
abdominal ultrasound. The diagnostic

accuracy of the ultrasonnd was studied _

and compared with W.B.C and ESR.
RESULTS: Ultrasound was found to

be easily obtainable and reliable with

better specificity and sensitivity than
W.B.C and ESR.

CONCLUSION: Ultrasonography is
an impertant diagnostic tool that can
help in the diagnostic dilemma of acute
appendicitis.

INTRODUCTION

Although appendectomy 1s the most
commonly performed emergency surgi-
cal operation {Rossi et al., 1996), the
diagnosis of acute appendicitis remains
one of the most challenging diagnosis in
surgery. The rate of unnecessary opera-

tion for suspected acute appendicitis is as |,

high as 25% and may reach more than
40% in females at childbearing age (Al-
Jitawi, 1990; Skanne et al., 1990; Brown,
1991; Rossi et al., 1996; Garca and Gil,
2001). 1t 1s difficult to reduce the nega-
tive appendectomy rate without increas-
ing the risk of perforation caused by de-
layed diagnosis. Most cases of acute
appendicitis (80%) can be accurately
diagnosed clinically (Makanjuola et al.,
1993; Allemann et al., 1999) but up to
30% of patients may present with atypi-
cal signs and symptoms. A variety of
diagnostic approaches have been de-
scribed, including conventional radio-
graphic examinations (Brown, 1991;
Makanjuola et al., 1993) and computed
tomography (Abu- Yousef et al., 1987;
Brown, 1991; Makanjuola et al., 1993;
Allemann et al.,, 1999; Lee et al., 2002 )
but none gained general acceptance.

The aim of this study is to evaluate
the accuracy of high-resolution real time
ultrasound in diagnosing acute appendici-
tis.

METHODS

Thirty-four consecutive patients
were admitted through the emergency
room department because of onset of
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lower right abdominal pain. The data
collected included age, sex, clinical pic-
ture, duratien of symptoms, vital signs
and clinical eXxamination, WBC, ESR, C-
reactive pretein, blood in the urine and
pathology report.

Ultrasound was consecutively per-
formed in ali of them by the same physi-
cian, using 3.5 MHz probe, 5 MHz con-
vex probe and 7.5 linear array transducer,
The technigue for examining the appen-
dix was first described by Puylaret
(1986). The technique involves the use
of a high-resolution linear array trans-
ducer (Dr. Puylaret had used a “1™-
shaped lincar transducer). The exam ig
started in the latera] right mid-abdomen
Just above the level of the umbilicus and
continued caudally to the right lower
quadrant with gradually increasing com-
pression. Compression should be contin-
ued until all bowel gas and/or fluid is
displaced, it is important to evaluate the
compressibility of all imaged structures.
It is also important to increase or de-
crease the compression slowly, so the

patient will experience the least amount -

of discomfort possible. The compression
should be undertaken with two hands,
similar to the abdominal exam. If it is
difficult to locate the appendix, we usuy-
ally ask the patient to locate the area of
greatest tenderness and evaluate the agea

closely.

We use the following sonographical

criteria to diagnose appendicitis:

I.Maximal outer diameter greater than
6 mm.

2 Muscular wall thickness exceeding 3
mm,

3.Presence of appendicolith.

4. Appendix not compressible.
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In five equivocal ecases we per-
formed follow-up scans.

At ultrasound we usually comment
on the kidneys, gynecological organs,
presence of free fluids, masses or the
presence of tenderness.

RESULTS

This study included 34 patients (21
males, 13 females, 1.6:1) who underwent
tmergency appendectomy. The age var-
ied between 12 to 67 with mean of 28
years. The mean hospital stay was 4
days. All of the 34 patients were clini-
cally confirmed appendicitis and all of
them underwent ultrasound examination
before appendectomy, without clinical
data to the radiologist apart from right
lower quadrant abdominal pain.

Thirty patients proved histologi-
cally to have acute appendicitis (88%) of
which 2 were perforated appendix (5%),
3 were gangrenous appendix (8%) and 4
appendicular abscesses (12%) as shown
in Table (1). Four patients (12%) had
normal appendix and all of them were
females and had normal ultrasound find-
ings. Only four patients out of the 34
patients had temperature above 38. Table
(1) also shows comparison between dif-
ferent modalities of Investigation,
W.B.C.s, ESR, ultrasound and the final
histological diagnosis.

The negative appendectomy rate in
this series of patients was 12 % while 25
% of patients had advanced appendicitis
at the time of surgery. C-reactive protein
was negative in all patients including
patients with advanced appendicitis.

This study is an initia] attempt to
provide preliminary data on the role of
ultrasound in appendicitis,
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Table (1}: Data after appendectomy

Final Diagnosis Number W.B.C > ES.R>10 Us
10,000
Normal 4 2 -3 4
Acute appendicitis 21 9 18 21
Perforated Appendix . 2 2 2 2
Appendicular abscess 3 3 4
Gangrenous appendix 3 2 I 3
Total 34 18 27 34

DISCUSSION

The diagnostic accuracy of a sus-
pected acute appendicitis shows wide
vartations due to the absence of specific
diagnostic methods and laboratory tests.
It is reported to be around 86% (Rossi et
al., 1996; Skanne et al., 1990; Makan-
juola et al., 1993) and may reach as low
as 61% (Al-Jitawi, 1990) in some studies.

Diagnostic accuracy of acute ap-
pendicitis 1n our study was 88 %. The
diagnosis of acute appendicitis has al-
ways been reached on the basis of clini-

cal evaluation supported in dubious cases

by easily available faboratory tests such
as white cell count or ESR. Twenty-
seven out of thirty four patients {(79%) in
the present study, ESR was > 10, while
white cell count was >10,000 in 18 pa-
tients (53%). C-reactive protein was
negative in all patients.

The higher diagnostic accuracy in

males than in females is considered to be
due to climical similarities with gyneco-
logical conditions that can mimic acute
appendicitts. Ultrasound scan can be use-
ful in detecting other abdominal or pelvic
diseases simulating appendicitis. The
sensitivity of ultrasound in diagnosing
acute appendicitis (100%) is much better
than ESR.

The appendix is normally only par-
tially compressible at ultrasound exami-
nation, distinguishing it from the remain-
der of the normal bowel, which should be
completely compressible. No peristalsis
1s seen when examining the appendix.
Non-visualization of the appendix is con-
sidered normal; however, sometimes a
normal appendix can be identified. The
mucosa, if seen, will appear as a thin
hyperechoic line surrounding the lumen.
The wall of the appendix is hypoechoic
and 15 usually <2 mm thickness with an
overall cross-sectional diameter of less
than or equal to 6 mm. A recent study
has shown that 93% of the appendices
measuring >6 mm at their greatest point
are chlinically inflamed appendices
(Jeffrey et al., 1988; Vignault et al.,
1990). Enlargement at the appendix is a
sign of suppurative or gangrenous appen-
dicitis (Borushuk et al., 1985; Jeffrey et
al., 1988; Vignault et al., 1990; Worrell
et al., 1990).

The inflamed appendix appears as a
sausage-shaped, blind-ending structure
on longitudinal, or as a target lesion, on
transverse sections. The lumen of the
appendix may be hyperechoic or, if fluid
filled, anechoic. An appendicoliths, gas,
or inspissated feces can be seen as an
mtraluminal hyperechoic structure with
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or without an acoustic shadow. When an
appendicolith is detected, the thickness
and compressibility are nof important in
making the diagnosis of appendicitis.

Perforation of an inflamed appen-
dix remains a common complication
(5%) and in our study ultrasound showed
free intra-peritoneal spillage.

Appendiceal abscess (12%) ap-
pears in the ultrasound as a complex
mass in the right iliac fossa surrounding
a swollen appendix. The mass contains
highly reflective echoes with or with-
out  acoustic shadowmg which may
represent a fecolith or gas bubbles. Free
fluid around the cecum and loss of the

echogenic mucosal layer in the fluid-

filled appendix were also seen.

Other processes may give similar
clinical and ultrasound appearances.
These include inflammatory lesions of
the cecum or terminal ileum and neo-
plasms of the cecum or appendix
{Geansler et al,, 1989; Worrell et al.,
1990; Allemann et al, 1999; Garca,
2001). In women, pelvic inflammatory
disease may give similar clinical but
difterent ultrasound appearances
{Geansler et al., 1989; Worrell et al,,
1990).

Our sensttivity (100%) in detecting
an inflamed appendix in acufe non-
perforated appendicitis 15 comparable to
other studies (Puylaret et al., 1987; Alle-

mann et al, 1999; Chen et al., 2000). .

The proportion of appendices actually
visualized with sonography in perforated
appendicitis seems much less i some
series {Borushuk et al., 1985; Puylaret
1986; Puylater et al., 1987; Worrell, et
al., 1990). In early appendicitis, the rela-
tive absence of increased bowel gas per-
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mits good sonography visibility of an
inflamed appendix, whereas n perfo-
rated appendicitis, reflex ngidity may
hinder adequate compression technique,
and peritonifis may cause atonic dilata-
tion of bowel loops, covering up the in-
flamed appendix itself.

Ultrasonography 15 recom-
mended in patients with suspected acute
appendicitis and equivocal climical find-
ings. Our study confirms the findings of
previous studies that high-resolution
real-ime sonography is fairly accurate
and specific. Ultrasonography is of
greatest value either when it definitively
confirms appendicitis in patients with
equivocal or atypical clinical findings or
when 1t excludes appendicitis by diag-
nosing an alternative condition mimick-
ing appendicitis. There can be no substi-
tute for a complete history and physical
examination. Ultrasonic scan should, on
no account, replace clinical sense.
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