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Abstract

Background: Ultrasound has been widely available and usable imaging technique help in assessment and
diagnosis of various diseases. The use of ultrasound as diagnostic tool for diagnosis of appendicitis has been
established, but the real value of use of ultrasound not clearly observed, the aim of our study to clarify the
negativity of the predictive value of ultrasound study for acute appendicitis (NVP).

Method: Ultrasound study of the abdomen with focusing on right iliac fossa done for 100 patient clinically
suspected to have acute appendicitis and a scale of one to three given for sonographic results range from
negative (score 1) to confirmed appendicitis (score 3), the result compared with the CT — scan finding and
specimen pathology after surgical intervention.

Result: Seventy four (74) patient were negative by ultrasound, while twenty six (26) patient has score of 3
ultrasonic features of acute appendicitis, CT scan examination with contrast adding another ten (10) patient
proved to have appendicitis (i.e changing from negative to positive appendicitis by CT findings) and fifteen
(15) patient with other diagnosis or discharged, so total positive cases where thirty six (36) patients whom
underwent surgical intervention, from those were thirty (30) patient confirmed appendicitis by pathological
result (83%), So the negative predictive value for the ultrasound diagnosis of appendicitis (NVP = 95.1%).

Conclusions: Ultrasound had an overall lower sensitivity in diagnosing appendicitis in our study, but
with high specificity, however, with various studies when the appendix was not clearly identified, CT-scan

assessment should be considered .
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Introduction

A painful abdomen is common, acute appendicitis
is the commonest suspected disease and must be
differentiated from other pathology!*>?). Although,
the main points for diagnosis that patient commonly
present with pain around the umbilicus which radiated
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to right lower abdomen, with nausea, vomiting, fever,
leukocytosis with neutropholia.® Imaging studies are
much helpful in diagnosis when the clinical picture are
not too clear, were studies support the use of ultrasound
with/without CT- scan for confirmation of acute
appendicitis.(1>3*%) Were the sensitivity of ultrasound
ranging from (67% - 88%) and specificity about (78%
-100%), while the sensitivity of CT-scan about (76%
-96%) and specificity about (75% - 97%).7® The study
aiming to assess the negativity of the predictive value
of ultrasound study and if can be used for screening of
acute appendicitis ..(1%12)

Materials and Method

Study begin in Al-diwaniyah teaching hospital in the
period between October 2018 and October 2019, were



100 patient complaining of clinical features of acute
appendicitis seeking the surgical and radiological in-
hospital clinic has been chosen randomly and included
in our study,each ultrasound study done by specialist
radiologist, were superficial and convex probe used.
The examination focusing on region of right iliac fossa
by using graded compression technique and viewed
in longitudinal and transverse images, then a score of
three points we depend upon to assess the clarify the
possible available radiological findings, by which :
Score 1 (normal appendix, regarded as negative result)
Score 2 (appendix cant seen or minimal secondary signs
of appendicitis like peri-cecal free fluid, or increment
in the peri-cecal echogenicity with thickening of the fat
of the mesentery and presence of faecolith or the size

Score 1 example

Score 2 example
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range from 5-6 mm, regarded as equivocal and need
further assessment).Score 3 (clear sonographic features
of appendicitis like enlarged non-compressible appendix
with diameter of 7 mm or more, regarded as positive
result),as shown in figure (1).CT-scan with 2 ml/kg iodine
based contrast media with 5Smm axial imaging protocol
for abdomen used, in some cases with abdominal pain
more than one day, an oral contrast has been given also.
Fig 2 Criteria for positive acute appendicitis in CT-scan
are an appendix diameter of the appendix exceed six
millimeter, stranding of the surrounding fat stranding,
wall enhancement of the tissue of the wall, and abscess
around the appendix.

We correlate the radiological finding with surgical
and pathological result with definitive diagnosis.

~

Score 3 example
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Figure (1) Ultrasound score 1-3.

Figure (2) appendicitis by CT scan.

Statistics: The accuracy of diagnosis of ultrasound
study was assessed by using the positive and negative
predictive value, sensitivity and specificity and their
respective, negative and positive likelihood ratios. the
values regarded as estimated values and 95% confidence
intervals.

Results

From the 100 appendicitis diseased complainers

selected for study and undergo the ultrasonic
examination, 74 patient had negative ultrasound scan,

and 26 have positive ultrasound scan.

Those 100 patients then undergo CT scan with
contrast for the abdomen/pelvis and changing the result
of 10 patient from negative to positive i.e. with CT-scan
the positive became 36 patient, and 64 patients negative
or had another diagnosis.

Those 36 patient underwent surgical intervention
and pathological assessment, from whom 30 patient were
proved to have appendicitis and 6 patient were negative
by pathology, so the sensitivity of ultrasound was (75
%), specificity was (92 %), positive predictive value (85
%), CI (46.2%—74.4%) and the negative predictive value
(NPV) about (95.1%)).
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Discussion

Acute appendicitis suspicion is regarded as
one of the mysterious cases encountered in clinical
medicine,diagnosis is mainly based on clinical practice,
but sometimes the case can be missed .(1317)

Radiological imaging has a vital role in the updated
assessment of appendicitis, although the best radiological
assessment remains unclear.(') .

The ideal imaging protocol should obey the
following criteria which are availability, non-expensive,
reproducibility, safety, fast test, and accurate one .(!®)

X-ray images findings are not precise, but the
presence of appendicolith is diagnostic of appendicitis,
however its present in less than (5%) of acute
appendicitis.(1%-20)

Studies that use of sonography and CT-scan in
the assessment of acute appendicitis focusing on the
visualization rate of the appendix with clarifying the
specificity and sensitivity of the study.(1:>14

Ultrasound examination is helpful in assessment of
female, to avoid radiation to feminity organs to exclude
ovarian and uterine diseases that might resemble clinical
picture of acute appendicitis.?"

In the study the diseases of the ovary and uterus
with pain were found in 14 patients,or another diagnosis
found 2.

The most criterion for the diagnosis of appendicitis
by ultrasound are the identification of a non-compressible
blind-ending tubular structure in the region of the right
iliac fossa with an outer diameter of more than six
millimeter ),

Older researches suggested that to exclude acute
appendicitis,a normal appendiceal structure should be
recognize ?4).

The sonographic visualization rate varies greatly
between hospitals, from about 98% to 22%.(!®In
our study, negative result mean non visualization of
appendix and no other signs of appendicitis, depending
on these principles, the NPV was about (95.15 %), is
similar to results in older studies.(!%->%

The indication of use of CT- scan after ultrasound
study
visualization of secondary

non-conclusive
of appendiceal

included non-visualization,

signs

inflammation, or negative but still with associated
suspicion for acute appendicitis. (101224

The positive predictive value in the study was
relatively lower than others .1%11:2Y which could be
contributed the low pretest probability of the disease in
our populationt?

The retrospective design added a limitation to our
study, as the examinations are highly depend on the
operator. However, the study was supported by the using
a rigorous exclusion protocol for acute appendicitis in
our hospital.(1%-20-21)

Our conclusion, ultrasound was found to have a high
negative predictive value (95.15 %) for the exclusion of
appendicitis even when the appendix can-not be seen.
The role of ultrasound use in young female is supportive
especially to protect their reproductive organs from
radiation of other modalities, which could be done when
clinical status deteriorated or still highly suggestive of
acute appendicitis.(!*)
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