
Objectives:  To compare the diagnostic accuracy of limited area non-enhanced helical CT with contrast enhanced helical CT of the entire abdomen and the combination of both (p. 428).

Methods:  Retrospective evaluation of abdominal CT’s of 306 pediatric patients (age 2-15 years) at a single Stockholm, Sweden children’s hospital.  Cases were identified from a previous prospective cohort (methods of enrollment in this previous study were referenced, but not discussed).  All patients underwent non-contrast CT of the lower abdomen followed by IV contrast enhanced CT of the entire abdomen.  Three Pediatric-Radiologists evaluated all of the CT scans split into three groups:  


Group A – all non-enhanced CT’s;


Group B – all contrast enhanced CT’s;


Group C – enhanced and non-enhanced CT’s together.

The Radiologists were blinded to all clinical information, including the final diagnoses and the results of previous ultrasound and CT examinations.  Appendicitis was diagnosed by histopathology in 130 and by 6-month follow-up questionnaire sent to the child’s parent in 176 cases (94% completion rate).

	Guide
	Comments

	I.
	Are the results valid?
	Answer questions IA, IB, & IC below

	A.
	Did clinicians face diagnostic uncertainty?
	Yes.  “Radiologists were blinded to all clinical information.” (p. 428)

	B.
	Was there a blind comparison with an independent gold standard applied similarly to the treatment group and to the control group?
	No true control group exists.  Instead a comparison of two imaging techniques with one of two criterion standards.  While the Radiologists were blinded to the clinical and pathological findings, it is unclear whether the Pathologists were blinded to the clinical and imaging findings.

	C.
	Did the results of the test being evaluated influence the decision to perform the gold standard? 
	Yes.  Those who had CT findings indicative of appendicitis underwent laparoscopic appendectomy (best-accepted Gold standard).  


	II.
	What are the results?
	Answer questions IIA below.

	A.
	What likelihood ratios were associated with the range of possible test results?
	Table 2 provides sensitivity and specificity information for each Group allowing one to calculate Likelihood Ratios:

Sen

Spec

LR+

LR-

Group A

66

96

16.5

0.35

Group B

90
94
15
0.11
Group C

90
94
15
0.11


	III.
	How can I apply the results to patient care?
	Answer questions III A-D below.

	A.
	Will the reproducibility of the test result and its interpretation be satisfactory in my clinical setting? 
	Given the experienced Radiologists of Mallinkrodt, I suspect the results would be reproducible at BJH.  The same might not be claimed for community hospitals without a Pediatric Radiologist available, though.

	B.
	Are the results applicable to the patients in my practice?
	Yes, to the Pediatric population at Children’s Hospital.

	C.  
	Will the results change my management strategy?
	Yes, children likely require IV contrast to optimize the diagnostic accuracy of CT imaging for appendicitis.

	D. 
	Will patients be better off as a result of the test?
	Yes, if Radiologists and clinicians recognize the need for contrast studies.


Limitations
1) Lack of Kappa analysis between Radiologists, so uncertain of inter-rater reliability.

2) Uncertain how original prospective cohort recruited, leaving open the possibility of selection bias limiting external validity.

3) Sub-optimal Gold standard utilized with the possibility of missed appendicitis in those not undergoing laparotomy, although unlikely in the majority of those who were well at 6-months.  Some have argued for a rare, but real entity of “non-surgical appendicitis”.
4) Single row scanner utilized which might not be generalized to multi-detector row scanners.

5) Ethical debate about the exposure of these young patients to TWO CT scans of abdomen with both stochastic- and deterministic-effect cancer risks.  This study would probably not have been approved by the BJH IRB.
Bottom Line

Helical CT for the diagnosis of appendicitis in children should be performed with IV contrast material and evaluate the entire abdomen.  
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