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Focused abdominal CT scan for acute appendicitis

in children: Can it help in need?
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Abstract

Objective: To evaluate the focused abdominal CT scan [FACT] in clinically equivocal cases of acute appendicitis

in paediatric population.

Methods: A cross-sectional study was conducted at the Radiology Department of Aga Khan Hospital, from

August 2007 to November 2008.

A total of 84 patients (42 males & 42 females) with clinically equivocal signs and symptoms of acute appendicitis
referred to radiology department for CT evaluation were studied. CT findings were compared with histopathology

and clinical follow-up.

Results: The sensitivity of focused CT for acute appendicitis was 91%; specificity was 69% and accuracy of 76%

while PPV and NPV were 58%, 94% respectively.

Conclusion: Focused unenhanced CT is a quick, accurate and non invasive modality for the assessment of
clinically equivocal cases of acute appendicitis for ruling out patients and reducing negative appendectomies.
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Introduction

Acute appendicitis is one of the commonest causes
of acute abdomen in children needing surgical intervention.
Historically, the diagnosis of appendicitis is primarily based
on clinical evaluation which can lead to a high rate of
negative appendectomies!-2 due to non-specific signs and
symptoms particularly in children. Acute abdominal pain is
a common complaint encountered in paediatrics and the
prevalence of acute appendicitis amongst these patients
ranges from 1 to 4% only.3# The clinical diagnosis of acute
appendicitis in children may be difficult as compared to
adults due to their inability to communicate their symptoms.
It can be further difficult as approximately one-third of
children present with non-specific clinical findings> that
lead to high missing rate of missed acute appendicitis at
initial clinical examination in children.® The introduction of
modern techniques like ultrasound (U/S), computed
tomography (CT) and magnetic resonance imaging (MRI)
has proven helpful”12 in the diagnosis of appendicitis
especially in clinically equivocal cases. Ultrasound is an
ideal imaging modality for initial assessment in patients
suspected with acute appendicitis.!3 But it is operator
dependent and at times unable to visualize through the
bowel gases. Sonographic examination in children can also
be difficult to perform due to extreme abdominal pain.

Focused appendiceal computed tomography (FACT)
is a modified form of pelvic CT? examination taking thin
sections, focusing on the right lower quadrant, without
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administration of contrast media. It has shown further
increased in the diagnostic accuracy of CT scan for
appendicitis and reduces the appendiceal perforation rates!?
leads to minimal hospital stay by reducing delay in
diagnosis.!* Focused CT also has the advantage of reduced
radiation exposure which is even more important in
paediatric population and has a lower cost compared to
abdominal CT.!5 FACT is a quick procedure and can also
identify other intra-abdominal etiologies of pain in patients
with acute abdomen.!5

FACT is relatively a new technique in our country
for acute appendicitis and to best of our knowledge no
study has been done to evaluate its role in paediatric
population in our part of the world. Therefore the objective
of this study was to evaluate the focused abdominal CT
scan in clinically equivocal cases of acute appendicitis in
children.

Patients and Methods

The participants of the study were selected from
the patients presenting to the Aga Khan University
Hospital Karachi with acute abdomen and clinical
findings suggestive of equivocal acute appendicitis from
August 2007 to November 2008 and referred to radiology
department for FACT examination. Equivocal acute
appendicitis criterion included atypical signs and
symptoms, and difficult clinical examination due to
obesity, unco-operative patient or persistent pain in right
illiac fossa without signs of localized peritonism. Most
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common presenting symptom was acute abdominal pain.
Focused CT scan was done after taking written consent
by parents. Purposive sampling was done to achieve the
objectives of the study. An inclusion criterion was
patients from 1-15 years of age with clinical suspicion of
appendicitis. They underwent focused CT abdomen and
had histopathologic results or clinical follow-up.
Exclusion criteria were known cases of appendicitis,
patients had whole abdomen CT or received oral/rectal
contrast. FACT was performed using a multi detector CT
scanner (Toshiba aquiline). Scanning was performed
from the L3 to pubic symphysis in all patients. No
oral/rectal or IV contrast was given. No bowel
preparation was advised. Collimation and image
reconstruction was done at Smm. Coronal and sagittal
reconstruction was also performed. Images were
reviewed on reporting console as well as on hard copies.
Interpretation of images for either positive or negative
findings for appendicitis was initially done by senior
radiology resident and final report was made by
consultant radiologist having experience of paediatric
abdominal imaging. Appendicitis was diagnosed on
CT,5912.15.16 if the appendix did not fill completely with
air and exceeded 6 mm in cross-sectional diameter or if
an appendicolith, adjacent fat stranding /extra luminal
air, complex fluid collection, or mass was noted.

The decision for operative intervention was made by
the paediatric surgeon on clinical, imaging and laboratory
findings. The final diagnoses were established by surgical
and histologic evaluation of the appendix in patients who
underwent surgery or by clinical follow-up in patients
treated conservatively. Data was entered and analyzed in
SPSS version 15. Sensitivity, specificity, accuracy, negative
and positive predictive values of FACT for acute
appendicitis was calculated.

Results

A total of 84 paediatric patients underwent focused
abdominal CT scan for acute appendicitis. Of whom 13
(6%) patients were excluded due to non availability of
follow-up or histopathologic findings. Finally our sample
size comprises of 71 patients (Mean age 11.8 + 2.5 years,
M: F 1:1). Minimum age of patient with suspected
appendicitis was 4 years while maximum age was 15 years.
The prevalence of appendicitis on FACT was 51% (36/71)
while over all prevalence in this study was 32% (23/71).
There were 21(91%) true-positive diagnoses of
appendicitis. Fifteen false-positive (42%) diagnoses of
appendicitis were identified on FACT. There were 33 (69%)
true-negative diagnoses for acute appendicitis. Two false-
negative diagnoses (3%) of appendicitis were found in
patients with surgically proved appendicitis. Focused
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abdominal CT had a sensitivity of 91%, specificity of 69%,
and accuracy of 76% for the diagnosis of appendicitis.
Negative and positive predictive values were 94% and 58%
respectively.

Discussion

The results of this study clearly showed the utility
of focused CT scan abdomen in clinically equivocal cases
of acute appendicitis in children and findings are
consistent with published studies.%!0.14.15 The sensitivity
of CT for appendicitis in this study was 91% which is
comparable to published literature with pooled sensitivity
of 94% in children.!6.17 The specificity of CT scan in this
study was 69% which is lower than published pooled
specificity of diagnosing appendicitis in children of
95%.16.17 The reason might be due to presence of normal
increased diameter appendix in our population as 6mm or
more appendicular diameter was taken as positive for
acute appendicitis on CT.5.9%1215.16 Another large multi
center study might be helpful for establishing the
appendicular size criterion for appendicitis in our
population. The other possibility of low specificity in this
study was over reading of images and high level of
suspicion by radiologists. There were fifteen false positive
cases and only two false negative cases, the cause of these
might be due to difficulty in interpretations of CT images
in thin patients with absence of natural fat contrast. There
was only one incidental finding of haemorrhagic ovarian
cyst on CT scan in the absence of acute appendicitis, this
reflects the best clinical practice and use of CT scan only
in selective equivocal children. The results of this study
showed that in selective cases where clinical suspicion is
in doubt FACT might be helpful in decision of surgical
intervention by excluding normal appendix or it may
establish an alternative diagnosis.

Ultrasound is another modality that can be used in
clinically equivocal cases of acute appendicitis. In
comparison to CT, ultrasound has no risk of radiation
exposure however, literature suggest a better accuracy of
CT in diagnosing acute appendicitis.5%12.15.16 FACT is a
focused exam without contrast and with minimal
possible radiation exposure and its use can be justified
by its higher diagnostic ability. Ultrasound sometimes
may not give good results because of excessive fat or air
filled bowels. CT is also better at visualizing the
complications associated with appendicitis like presence
and extent of abscess and inflammation. Since our study
showed a low specificity for FACT, we need a regional
comparative study between US and CT to look at their
pre and post test probabilities to prove the superiority of
one over the other.

This study has few limitations besides having single
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centre, selection of patients biased towards only inclusion of
patients referred to radiology for CT examination.
Radiologists were bound to diagnose whether appendicitis
was present or not, no room for intermediate diagnosis was
given. Degrees of experience among the radiologists in
analyzing CT for acute appendicitis were not taken into
account. Inter observer variability of CT interpretation was
not assessed. No other investigation was used to support the
CT diagnosis. Only one month follow-up of patients is
available. No cost-effective analysis was performed in this
paper however CT fact reduces negative appendectomy rate
and patient hospital stay that is indirectly reflective of cost
effectiveness of CT fact.

Conclusion

Focused unenhanced CT has good sensitivity for
ruling out appendicitis in children and provides important
ancillary information thus reducing negative appendectomy
rate resulting in minimal hospital stay of patient and burden
of cost associated with surgical intervention. Since, FACT is
a relatively new and underused modality to diagnose
appendicitis, radiologists are being over cautious, which is
one of the reasons for the low specificity observed. Other
reasons may include a lack of customized criteria for
diagnosing appendicitis using FACT in our population.

Based on the results of this study, in our setting
FACT can be used to reduce the number of negative
appendectomy rates.
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