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Abstract

Acute appendicitis considered one of the causes of acute abdomen. The diagnosis is
usually straight forward in typical cases, but this is not true in atypical cases. This
study is to assess the value of ultrasound modality in diagnosing acute appendicitis.
From January 2009 to January 2012 in Al-Ramadi teaching hospital, 196 patients
were included in this study, 10 patients were excluded, and 186 examined by
ultrasound, after adequate clinical assessment, for their signs and symptoms that
suggestive of acute appendicitis. Age groups were 6-75 years, Mean age 33.5 years,
with 105(54%) males, and 91(46%) females. 186 patients could be explained, and
examined by ultrasound, with mean age of 33.5 years, the diagnosis had established in
34 patients. The false positive was three cases, and false negative was six cases, this
means that the ultrasound had failed in these nine cases. The sensitivity is 81.8%, the
specificity is 98%. 90% and 96.2% are the positive and negative predictive values
respectively. The diagnostic accuracy is 95.5%. The P-value is <0.01. The ultrasound
is a valuable tool of investigating patients with suspected acute appendicitis, alongside
with proper physical examination.
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Introduction

Acute appendicitis is one of the most
common causes of acute abdomen that
required urgent surgical intervention
in both adults and children [1,2]. It is
easy to diagnose typical cases of this
disease, but some times we face a great
difficulty in diagnosing atypical cases.
The obesity, excessive bowel gases,
sever pain and tenderness, as well as
pregnancy and childhood, were making
the ultrasound examination some-how
difficult. The removal of normal
appendix is not a benign procedure and
negative appendicectomy carries a
definitive morbidity[7]. Now a day
many other authors recommend
conservative treatment for catarrhal
appendicitis, while surgery is needed
for phlegmonous or more advanced
appendicitis[8,9]. Early diagnosis of
appendicitis is still a challenge
[10].Diagnosis by the emergency
physician (EP) remains challenging,
because clinical evaluation alone yields
sensitivity of 39-74% and specificity of
57-84%[11]. During the last decade
,use of white blood cell scans and
ultrasound and computerized
tomography (CT) scanning have
improved the diagnostic accuracy
for acute appendicitis [12,13]. The
primary criterion for ultrasound
diagnosis of appendicitis is a non-
compressible, 6 mm, blind-ended,
tubular structure at the base of the

cecum without evidence of
peristalsis[10]. Secondary  signs
include peri-appendiceal fluid

collections, visible appendicolith, and
interruption  of  the  echogenic
submucosa (indicating
perforation)[11]. In contrary, an ovoid
shape in the transverse plane along the
entire length of appendix reliably
excludes appendicitis[12]. Despite the
use of ultrasound and special
laboratory  investigations  (e.g.C-
reactive protein), high diagnostic error
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rates are still observed [13]. In spite of
that , in many centers now a day they
still use the ultrasonography as an
initial modality for investigation
[14,15,16,17,18,19,20]. In this study |
shall assesses the value of
ultrasonography in the diagnosis of
AA.

Material and Method

From January 2009 to January of 2012
, and in Al-Ramadi teaching hospital,
196 patients,[aged range was 6-75
years with a mean of 33.5 years,
105(54%)males and 91(46%) females],
where examined by ultrasound for
signs and symptoms of acute abdomen
, with professional diagnosis of acute
appendicitis . All the referral doctors
were a Known experienced surgeons or
infrequently by physician. The
ultrasound unit used was a semins
/versa pro/model 1997, with linear
probe of 7.5MHz that mainly used |,
although some times a curved probe
with 3.5MHz used depending on the
patients physique and the depth of
appendix. The  examination  of
appendix by ultrasound is made by
uniform , continues pressure with
ultrasound probe at the point of
maximal tenderness in right iliac fossa
to displace the air from intestinal
loops, and to minimize pain caused to
the patient. The criteria used to
diagnose acute appendicitis were, the
visualization of blind end, aperstaltic,
non-compressible  tubular  structure
with a diameter of more than 6mm, see
figure(1), the  appearance of
appendicolith, see figure (2), , and/or
the appearance of the inflamed peri-
enteric fat or phlegmon, see figure (3),
. The final diagnosis depend on the
comparing the ultrasound finding with
the histopathological finding, with
exception of these cases of perforated
appendix, for which the surgical
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findings were taken into consideration.
For non surgical cases a clinical-
radiological follow up was made.
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Figure (1):- Inflammed appendix
with positive target sign.

2.5

TB:Text B/M:55/1/18 MI:®.8 PWR: OdBE

Dix 36.000

m= 42.3m

Figure (3):- Perforated appendix,
phlegmon.
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Results

10 patients, from the 196 chosed sample,
were excluded from the results due to in
ability to perform an adequate ultrasound
examination, caused by obesity or
excessive bowel gases. The remaining 186
patients, with a mean age of 33.5 years,
were assessed clinically and ultrasouno-
graphically with final diagnosis, as seen in
table-1. The more frequent diagnosis was a
non-specific abdominal pain accounting
about 125(67%) patients. Variables were
compiled in Excel tables and analyzed and
processed via the windows SPSS program
version 17.0 . Discrete variables were
described using absolute frequencies and
continuous variables as means and
standard deviations. The X2 test( or Fisher
exact test in calculated values under 5).
Statistical significance was set at
p<0.05.The results of ultrasound
performance were, see table 2, as follow:
81.8% sensitivity, 98% specificity, 90%
positive predictive value, 96.2% negative
predictive value, with a diagnostic
accuracy of 95.5%. From all the cases
diagnosed by ultrasound as an acute
appendicitis, see figure (4), Three cases
were subsequently proved to be other, and
the final diagnosis was, a non- specific
abdominal pain in one case, acute
gastroenteritis in other two cases. 6 cases
was falsely diagnosed by ultrasound as a
not cases of appendicitis, were showed a
totally normal ultrasound exploration.
There is a significant relation-ship
between the histo-pathological
examination and the ultrasound finding,
and as proved statistically where P-
value=<0.01.
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Diagnosis MNo. of Patients Percentage
Mon specific abdominal 125 67%
pain
Appendicitis 34 18%
Gastrointestinal disorders 16 9%
Gynecological disorders 5 3%
Others 6 3%

Table_1 Clinical-Ultrasound diagnosis for the 186 patients involved in the study.

Clinical/histological end diagnosis

T srendios [ Nov Appmdiat

Appendicitis

30

Non-Appendicitis

diagnosis

156

Ultrasound

Total

186

Sensitivity 27/33=0_82

Specificity 150/153=0.98

Positive predictive value 27/30=09
Negative predictive value 150/156=0.96
Diagnostic accuracy 27+150/186=0 95

Table 2. The sensitivity, specificity, positive, and negative predictive values as well as the

(186 /ultrasounds |
for suspected
appendicitis

diagnostic accuracy.

30 (16 26)

positive

156(849%6)
negative

3(10%) false
positive

27(90%) true
positive

150(96%5) true
negative

6(4%) false
negative

Figure 4:- ultrasounds results
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Discussion
The diagnosis of acute appendicitis is
not frequently straight forward,

because of the atypical presentation
seen in some patients, leading, in some
instances, to remove a normal
appendix, and this events happened
even with a well experienced surgeon.
Clinical decision to operate leads to
removal of 20% of normal appendix, to
avoid  complication of delayed
diagnosis[21]. The diagnosis of acute
appendicitis is usually based on
clinical history  and physical
examination[22]. In our locality we do
some other testes to support our
diagnosis , as blood investigation.
Leukocytosis & positive Blumberg's
sign considered the most important, of
all the signs and symptoms, in
diagnosing acute appendicitis. Rarly
we use a plain abdominal radiography
to confirm the diagnosis depending on
the visualization of the appendicolith,
which is considered the most specific
sign in association with other clinical
features[17] , in addition to other sign
as dilated sentinel loop, fluid level,
scoliosis, and obscuration of psoas
shadow. Recently ultrasounography
playing an important role in diagnosing
acute appendicitis, and reduce the
hazard of un wanted appendicectomy,
and in this study was considered the
second lines of testes after the clinical
assessment. In  this study, the
ultrasound, proved to be a useful tool
for investigating acute appendicitis
with high positive predictive value,
negative  predictive  value, and
specificity.  The  high  positive
predictive value come from the
demonstration of an enlarged, non
compressible appendix. In general, the
normal appendix cannot be defined
with ultrasound, and clear visualization
of appendix is suggestive of an
inflammation[17]. The main reasons
behind the false-negative diagnosis of
appendicitis are: 1) obese with gaseous
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distention of bowel,2) un usual site of
appendix, as retrocecal,3)gases within
appendicial lumen, either refluxing
from cecum or due to gas forming
organism infecting the appendix,4)
ruptured appendix, as the
ultrasonographic signs to identify
appendix no more exist . In many
studies[14,23,24,25] they recommend
to keep the patients under observation,
when there is a clinical suspicion of
appendicitis with normal ultrasound
finding, with repeating the clinical
exploration and the ultrasonography ,
with even surgical intervention. In this
study the ultrasound has been shown to
be an effective modality of
investigation in  suspected acute
appendicitis, and as the result showed,
which is comparable to those published
up to date[1,19]. The main cause
behind the false positive result, is the
treating of patients with antibiotics,
rather than subjecting them to surgery.

The lack of radiation, widespread
availability,  non-invasive,and  the
relatively low cost, making the

ultrasound a modality of choice in
diagnosing the acute appendicitis, or
by offering the possibility to make an
alternative diagnosis. In contrary, the
ultrasound required an adequate skill,
and is difficult to be conducted in
obese patients with sever pain, and
those likely to have a complicating
abscess.

Conclusion
The graded-compression of appendix is
a useful imaging modality in

diagnosing acute appendicitis, and in
offering an alternative cause in others,
with condition, that the ultrasound is
conducted by a well skilled radiologist.
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