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Useof thePediatricAppendicitis Scorein aCommunity Hospital
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Objective: To suggest the use of the Pediatric appendicitis score (PAS) for diagnosing acute
pediatric appendicitis in a community hospital.

Methods: We retrospectively reviewed the data of 285 patients aged 3 to 17 years who
underwent abdominal computed tomography (CT) for suspected acute appendicitis at a
single community hospital. The PAS score was compared with the CT findings in the
appendicitis (n=86) and non-appendicitis (n=199) group.

Results: The appendicitis group had a significantly higher PAS and more frequently positive
CT findings for appendicitis than the non-appendicitis group (P<0.01). There were no
significant differences in the diagnostic performance of the PAS and CT. Patients with a PAS
of 1 to 3 could be discharged without further imaging study, those with a PAS of 4 to 6 might
need to undergo further imaging study, and those with 7 to 10 PAS required surgical
consultation with imaging study.

Conclusions: The application of this score could help in reducing the reliance on CT and in

standardizing the clinical assessment in a community hospital.
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eral clinical scoring systems have been
developed to diagnose children with suspected
pendicitis to avoid unnecessary computed
omography (CT) [2]. CT isincreasingly being
used asaninitial evaluation of acuteabdomenin children
[3], though the risk of radiation exposure remains [4,5].
Among these scoring systems, the Pediatric Appendicitis
Score (PAS) isadiagnostic tool that combines symptoms,
physical examination, and laboratory results on a 10-
point scale for children in whom acute appendicitis is
suspected[6].

The primary objective of our study was to evaluate
and compare the diagnostic value of the abdominal CT
and the PAS for pediatric appendicitis. The second
objective was to provide guidelines for imaging and
treatment of pediatric patientsin whom appendicitis was
suspected in a community hospital, on the basis of the
PAS.

METHODS

This retrospective study of patients who underwent
abdominal CT for suspected acute appendicitis at the
Emergency of the Pediatric and General Surgical
Departments was performed in a single community
hospital in Seoul, Korea between August 2013 and
August 2014.
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The following data were collected from records:
patient's age, sex, weight, height, the time of
examination, the onset of symptoms, each of the eight
PAS items and radiologic findings. For patients who
underwent a surgery, the pathology and surgical records
were collected. CT findings were classified into five
grades using a modified grading system [7] : Grade |,
normal; Grade |l, probably no appendicitis; Grade Ill,
intermediate; Grade |V, probable appendicitis; and Grade
V, absolutely appendicitis. We defined Grade | and Il as
negative findings, and Grade Il and IV as positive
findings specific for acute appendicitison abdominal CT.
The PAS score was calculated for each patient and
was correlated to the final pathology reports and CT
results by a pediatrician. Patients were divided into two
groups. pathologically confirmed cases of acute
appendicitis (AA group) and non-confirmed cases
(non-AA group).

Accompanying Editorial: Pages 201-02.

Data were analyzed using SPSS, version 17.0 and
MedCalc, version 12.0. Clinical and analytical variables
of the two groups were compared using the chi-square
test and Student’s t test. The logistic regression analyses
and the construction of Recelver operating characteristics
(ROC) curves with optimal cutoff points were
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performed. Statistical significance was assigned to P
values<0.05.

REsuULTS

A total of 285 patients (51.9% boys) aged 3 to 17 years
[(mean (SD): 13.2 years(3.0)] wereincluded of which 92
(32.3%) underwent surgery (6 patients (6.5%) had
norma histology and included in the non-AA
group).Thus, 86 patients (30.2%) were included in the
AA-group and 199 patients (69.8%) wereincluded in the
non-AA group.

TheAA group had asignificantly higher PASthanthe
non-AA group (P<0.01) (Table 1). The findings of
appendicitis on abdomina CT were positive more
frequently in the AA group than in the non-AA group
(P<0.01) (Table I). The areas under the ROC curve
(AUC) for PAS and CT was 0.89 and 0.94, respectively,
and were not significantly different (Fig. ). The cutoff
point of 7 or higher onthe PASwould haveyielded the 61
pathologically confirmed cases of appendicitis, among
the 78 suspected patients, with a sensitivity of 70.9%, a
specificity of 91.5%, apositive predictive value (PPV) of
78.2% and a negative predictive value (NPV) of 87.9%.
The cutoff point of 3 or higher on the CT grade would
have yielded the 73 pathologically confirmed cases of
appendicitis among the 77 suspected patients, with a
sensitivity of 89.5%, a specificity of 91.5%, a PPV of
94.8% and aNPV of 93.7%.

Anorexia, migration of pain to the right lower

guadrant, cough tenderness, leukocytosis, and
TABLE| CompaRrISON BETWEEN APPENDICITIS(AA) AND NON-
APPENDICITIS GROUPS (NON-AA) (N=285)
AA(n=86) Non-AA (n=199)
Age(y) 13.3(3.0) 13.2(3.0)
#Malesex 59 (68.6) 89 (44.7)
*PAS 7.1(15) 3.8(2.0)
*CT (positive) 79(91.9) (8.2)
Items of PAS
* Anoreixa 30(34.9) 24(12.1)
Nausea/emesis 49 (57.0) 96 (48.2)
Fever 9(10.5) 26 (13.1)
*Migration of pain 78(90.7) 113 (56.8)
*TendernessinRLQ 86 (100) 133 (66.8)
* Cough/percussion tenderness 68 (79.1) 52 (26.1)
*Leukocytosis 71(82.6) 68 (34.2)
*Neutrophilia 64 (74.4) 67 (33.7)

Values are mean (SD) or n (%)
PAS Pediatric appendicitis score; CT. abdominal computed
tomography; RLQ: right lower quadrant. “P < 0.001; #P = 0.001.

INDIAN PEDIATRICS

PEDIATRIC APPENDICITIS SCORE

1.0 -
0s{ !
4 [ ]
£ |
2067 »
- 1
= :
g "
75] 0.4 '
- 7 —PAS
0.2- = = =CTgrade
b -= Reference Line
0.014< . . : : :
0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity
AUC (95% confidenceinterval)  Pvalue
PAS 0.89 (0.86-0.94) <0.001
CT grade 0.94 (0.9-0.98) <0.001
Comparison between PASand CT grade 0.06

F1G.1 Receiver operating characteristic curvesfor the Pediatric
appendicitis scoreand abdominal computed tomography grade.
Abbreviations: AUC, area under the receiver operating
characteristics; PAS, pediatric appendicitis score; CT,
abdominal computed tomography.

polymorphonuclear neutrophilia were most powerful
predictive items of PAS for acute appendicitisin logistic
regression (P<0.01) (Tablell).

The frequencies of the appendicitisin patientswith a
PAS of 0-3, 4-6 and 7-10 were significantly increased
(P<0.01) (Table Il1). No patients with a PAS of 3 or
lower were diagnosed with acute appendicitis and their
mean duration (SD) of surgical observation at hospital

TABLE Il ComPaRISON BETWEEN THE APPENDICITIS AND NON-
APPENDICITIS GROUP*

Parameter OddsRatio 95%Cl Pvalue
Anorexia 7.1 2.6-19.5 <0.001
Nausea/emesis 0.9 0.4-2.0 0.761
Fever 0.5 0.1-1.6 0.215
Migration of pain 39 1.2-12.3 0.022
Cough/percussion

tenderness 6.7 3.0-14.7 <0.001
Leukocytosis 4.8 1.4-16.5 0.012
#Neutrophilia 4.0 1.2-13.7 0.027

RLQ, right lower quadrant; # >7.5x10%L. *Logistic regression
analysis.
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TABLE |11 CoMPARISON OF THE FREQUENCY OF APPENDICITIS IN PATIENTSWITH DIFFERENT PAS
PAS 0-3 4-6 7-10 Pvalue
AA Non-AA AA Non-AA AA Non-AA
No. (%) 0(0) 87 (100) 25(21.1) 95(79) 61(78.2) 17(21.8) <0.001"
CT grade, mean (SD) 0.7 (0.6) 29(1.2) 0.9(0.7) 3.5(0.9) 1.1(0.9 <0.001

*Comparisons of AA vs Non-AA in patients by chi-square test and student T-test. PAS, pediatric appendicitis score; CT, abdominal computed

tomography; AA, appendicitis group; Non-AA, non-appendicitis group.

was 2.3 (1.1) days (Table I11). Acute appendicitis was
confirmed by pathological findings in al cases with a
PASof 7 or higher who underwent surgery.

Discussion

Inthisreview of medical recordsat acommunity hospital,
PASwasasvalid astheabdominal CT for the diagnosis of
pediatric appendicitis. Patientswith scoresof 1to 3 could
be discharged without additional abdominal CT whereas
those with scores >7 needed to udergo surgical
consultation and abdominal CT. For patients with scores
of 4 to 6, asingle score cannot accurately determine the
diagnosis of appendicitis, because the mean CT grade in
the AA group is significantly higher than in the non-AA
group, despite the satistically significant lower
frequencies of appendicitis (P<0.01). Therefore, patients
with these scores might need to undergo the further
imaging studies or evaluation with repeated PAS.

Abdominal CT has been reported to be a reliable
diagnostic modality for acute appendicitis [1,8]. In
agreement with the previous studies, we showed that the
cutoff point of 3 for the CT grade yielded a high
sensitivity and specificity for diagnosing the acute
appendicitis. Some studies have suggested guidelinesfor
thediagnosisand treatment of acute appendicitisby using
the PAS [9]. Samuel [6] reported that the PAS of 6 or
greater was indicative of a high probability of
appendicitis. Goldman, et al. [10] reported that a score of
7 or greater isvalid for thediagnosis of appendicitisand a
score of 2 or under is valid for the exclusion of
appendicitis. We suggest the guidelines for assessing an
acute abdomen according to the cutoff pointsof the PAS.

To our knowledge, thisis the first study to evaluate
the diagnostic value of the PAS by comparing with the
abdominal CT for pediatric appendicitis. The sensitivity
(70.9%) of the PAS at the cutoff point of 7 waslower than
the sensitivity (89.5%) of the abdominal CT at the cutoff
point of 3 with the same specificity (91.5%). Comparing
thisresult with other studiesreveal sthat the PAS provides
similar sensitivity and higher specificity than the
ultrasonography (sensitivity 71.2%, specificity 83.3%)
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for acute appendicitis[11]. Although the PAS aloneisnot
likely to change the clinical decision in acute pediatric
appendicitis, this score could be considered as an
additional diagnostic tool for replacing the initia
evaluation with the abdominal CT and for identifying the
patients with a low risk of appendicitis in a community
hospital where pediatric radiologist or pediatric surgeon
may not bealwaysavailable.

A repeat clinical examination after four hours of
adequate intravenous fluid hydration using the PAS has
been proposed, if the diagnosis of appendicitisisnot clear
[6]. A limitation of our study isthat we did not perform a
repeat clinical examination using the PAS. Another
limitation is the nature of the retrospective study design
itself. To clarify the diagnostic value of the PAS, a
prospective multicenter study, with a large number of
patientsand recurrent clinical examination usingthe PAS
will beneeded.

In conclusion, the PAS was as useful and relatively
accurate as the abdominal CT for assessing an acute
abdomen and diagnosing acute pediatric appendicitis.
PAS could be an additional diagnostic modality to reduce
the reliance on abdominal CT and to standardize the
clinical assessment inacommunity hospital.
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WHAT THIS STUDY ADDS?

« The Pediatric Appendicitis Score could be as valid as the CT for diagnosing pediatric appendicitis in a community

hospital.
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