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Abstract

Background To facilitate consistent, reliable communication
among providers, we developed a scoring system (Appy-
Score) for reporting limited right lower quadrant ultrasound
(US) exams performed for suspected pediatric appendicitis.
Objective The purpose of this study was to evaluate imple-
mentation of this scoring system and its ability to risk-stratify
children with suspected appendicitis.

Materials and methods In this HIPAA compliant, Institutional
Review Board-approved study, the Appy-Score was applied
retrospectively to all limited abdominal US exams ordered for
suspected pediatric appendicitis through our emergency depart-
ment during a 5S-month pre-implementation period (Jan 1,
2013, to May 31, 2013), and Appy-Score use was tracked pro-
spectively post-implementation (July 1, 2013, to Sept. 30,
2013). Appy-Score strata were: 1=normal completely visual-
ized appendix; 2=normal partially visualized appendix; 3=
non-visualized appendix, 4=equivocal, 5a=non-perforated ap-
pendicitis and Sb=perforated appendicitis. Appy-Score use,
frequency of appendicitis by Appy-Score stratum, and
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diagnostic performance measures of US exams were computed
using operative and clinical finding as reference standards. Sec-
ondary outcome measures included rates of CT imaging fol-
lowing US exams and negative appendectomy rates.

Results We identified 1,235 patients in the pre-implementation
and 686 patients in the post-implementation groups. Appy-
Score use increased from 24% (37/155) in July to 89% (226/
254) in September (P<0.001). Appendicitis frequency by
Appy-Score stratum post-implementation was: 1=0.5%, 2=
0%, 3=9.5%, 4=44%, 5a=92.3%, and 5b=100%. Sensitivity,
specificity, positive predictive value (PPV) and negative pre-
dictive value (NPV) were 96.3% (287/298), 93.9% (880/937),
83.4% (287/344), and 98.8% (880/891) pre-implementation
and 93.0% (200/215), 92.6% (436/471), 85.1% (200/235),
and 96.7% (436/451) post-implementation — only NPV was
statistically different (P=0.012). CT imaging after US de-
creased by 31% between pre- and post-implementation, 8.6%
(106/1235) vs. 6.0% (41/686); P=0.048). Negative appendec-
tomy rates did not change (4.4% vs. 4.1%, P=0.8).
Conclusion A scoring system and structured template for
reporting US exam results for suspected pediatric appendicitis
was successfully adopted by a pediatric radiology department
at a large tertiary children’s hospital and stratifies risk for
children based on their likelihood of appendicitis.

Keywords Appendicitis - Appendix - Children - Structured
reporting - Ultrasound

Introduction

Abdominal pain is one of the most common presenting com-
plaints in the pediatric emergency department [1]. The diag-

nosis and management of children with abdominal pain in the
emergency department can be complex, as etiologies of the
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pain can range from mild constipation to bowel perforation
[1]. At our children’s hospital, the burden of acute appendicitis
is large, with more than 1,000 cases annually, resulting in a
high volume of imaging requests.

The initial imaging modality used to evaluate children with
suspected appendicitis at our institution is US. In a previous
study, we found that 98.7% of patients who presented to our
hospital with acute appendicitis had a diagnostic US prior to
surgery [2]. Only 8.2% underwent evaluation with CT and the
majority of CT exams were obtained after an equivocal US.

During a multidisciplinary discussion of our institution’s
use of US to evaluate children with suspected appendicitis,
providers noted that US exam reports often contained incon-
sistent or noncommittal language that created uncertainty
about the radiologist’s impression of the patient’s likelihood
of acute appendicitis. We were concerned that this lack of
clarity might lead to increased rates of follow-up CT exams
resulting in increased exposure to ionizing radiation and in-
creased time to definitive treatment.

In response to this perceived opportunity for process im-
provement in our care of children with abdominal pain, we
developed and implemented a scoring system (Appy-Score)
and a standardized structured reporting template for limited right
lower quadrant abdominal US exams obtained for suspected
pediatric appendicitis. The purpose of this study was to evaluate
our ability to implement this scoring and reporting system, de-
termine the Appy-Score’s ability to stratify risk for patients with
suspected pediatric appendicitis, and measure the effect of this
scoring system on US diagnostic performance measures, follow-
up CT exam rates and negative appendectomy rates.

Materials and methods

Development of the Appy-Score and structured reporting
template

The Appy-Score was developed with multidisciplinary input
from the Pediatric Radiology, Pediatric Surgery and Pediatric
Emergency Medicine departments at a large, tertiary care chil-
dren’s hospital. The purpose of the Appy-Score was to provide
a means of clearly communicating the radiologist’s impres-
sion of the patient’s likelihood of acute appendicitis. The
Appy-Score is stratified into six categories as shown in
Table 1. Appy-Scores 1, 2 and 3 indicate a completely visual-
ized (including the tip), partially visualized or non-visualized
appendix, respectively, with no findings of appendiceal or
periappendiceal inflammation. An Appy-Score of 4 indicates
that the study does not meeting criteria for Appy-Scores 1, 2,
3, 5a or 5b. Examples of equivocal studies include those with
periappendiceal inflammatory changes (such as increased
echogenicity of periappendiceal fat) or borderline appendiceal
enlargement (6-7 mm) with an otherwise normal appendix.
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Table1 Appy-Score strata

Appy-Score

1 Completely visualized normal-appearing appendix
with no ancillary findings to suggest appendicitis

2 Partially visualized normal-appearing appendix with
no ancillary findings to suggest appendicitis

3 Non-visualized appendix with no ancillary findings
to suggest appendicitis

4 Equivocal

Sa Non-perforated acute appendicitis

5b Perforated appendicitis

In order for the Appy-Score to be reported consistently and
clearly, structured reporting templates were created. The tem-
plates were built with input from all radiologists within the
body division of the Department of Pediatric Radiology (19
radiologists), and four versions of the templates were tested
for clarity, ease of reporting and inclusiveness of all pertinent
findings. Six separate structured reporting templates were cre-
ated, one for each Appy-Score stratum. Final versions of the
reporting templates provided the patient’s Appy-Score as well
as a summary of the findings that led the radiologist to arrive
at the score. The reporting template for a Sa Appy-Score and a
US image showing acute non-perforated appendicitis are
shown in Fig. 1. The Appy-Score system and reporting tem-
plates were presented at a faculty meeting and via e-mail, and
feedback and suggestions were elicited. The point of greatest
debate was whether to include physical examination findings
in the structured reporting template. Physical examination
findings were not included in the final version of the struc-
tured reporting template because an attending radiologist is
not available to scan each patient due to overnight interpreta-
tions by trainees, some examinations are performed by tech-
nologists at remote facilities, and most attending radiologists
personally scan only a small minority of patients. The tem-
plate does allow for additional comments, which could in-
clude physical examination findings. After consideration of
feedback and suggestions, the scoring systems and reporting
templates were finalized, and department leadership mandated
implementation.

Ultrasound technique

Our institutional US technique has been described in a prior
publication [3]. Briefly, all patients underwent gray-scale and
color Doppler US imaging of the right lower quadrant with
graded compression. Screening images of the bladder, liver,
gallbladder and right kidney are routinely obtained as part of
this examination. Exams were performed on LOGIQ E9 im-
aging systems using 5-MHz curved, 9-MHz linear or 15-MHz
linear transducers (General Electric Corp., Waukesha, WI).
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a
EXAM: Limited abdominal ultrasound

CLINICAL HISTORY: [Abdominal pain - concern for appendicitis]
PRIOR STUDIES: [None]
FINDINGS:
Appendix:
-Visualized: [Completely]
-Fluid-filled: [Yes]
-Compressible: [No]
-Maximum diameter with compression (outer wall to outer wall): [11 mm)]
-Appendicolith: [No]
-Wall
--Hyperemia: [No|
--Thickening (>2 mm): [Yes]
--Loss of mural stratification: [Yes]
Free fluid: [No]
Increased echogenicity of periappendiceal fat: [Yes]

Abscess: [No]

Additional findings: [None|

IMPRESSION:
Appendicitis score: 5a

Alternative/additional diagnosis: [None]

Fig. 1 Reporting template and a US image show acute non-perforated
appendicitis. a Structured reporting template for Appy-Score Sa. Values
for the fields in red can be changed at the discretion of the interpreting
radiologist. b Gray-scale US image of surgically proven non-perforated
acute appendicitis in a 7-year-old girl (Appy-Score 5a) with a diameter of
1.1 cm, wall thickening, loss of mural stratification and increased
echogenicitiy of periappendiceal fat

All members of the pediatric radiology staff (n=19, post-
residency experience range: 3-40 years) interpreted US exams
during the course of the study. US exams were considered
positive for acute non-perforated appendicitis (Appy-Score
5a) if the compressed appendix measured >6 mm in maximum
outer diameter, and there were associated inflammatory
changes such as increased echogenicity of periappendiceal
fat, appendiceal wall hyperemia or thickening, and/or
periappendiceal fluid but without specific findings of perfora-
tion. US exams were considered positive for perforated appen-
dicitis (Appy-Score 5b) if there were marked inflammatory
changes in the right lower quadrant with or without visualiza-
tion of the appendix, an appendicolith without visualization of
the appendix, echogenic free fluid, or a fluid collection indi-
cating peritonitis or abscess.

Study design

Institutional Review Board approval (H-33158), which
waived the need for informed consent, was obtained for this
HIPAA-compliant retrospective and prospective process im-
provement study. The intervention was the use of the Appy-
Score and structured reporting templates. Children who
underwent limited abdominal US exams for suspected appen-
dicitis prior to implementation of the Appy-Score (Jan. 1,
2013, to May 31, 2013) were compared to those imaged after
implementation of the Appy-Score (July 1, 2013, to Sept. 1,
2013). Data from June 2013 were excluded as we used this
month to test and adjust different versions of the reporting
template. All limited abdominal US exams performed during
the pre- and post-implementation periods were identified
through a query of our hospital electronic medical record.
All patients <19 years of age who underwent a limited right
lower quadrant US exam for suspected appendicitis were in-
cluded. Patients who underwent an US exam to evaluate for
abdominal abscess following laparoscopic appendectomy,
cholecystitis, intussusception or pyloric stenosis were exclud-
ed. Patients who had imaging performed at another institution
and received a subsequent US at our hospital were also ex-
cluded. For the post-implementation group, studies that were
not reported using both the Appy-Score and structured
reporting template were excluded.

Primary outcome measures were the extent of Appy-Score
and structured reporting template adoption, appendicitis fre-
quency by Appy-Score stratum pre- and post-implementation,
and US diagnostic performance measures (sensitivity, specifici-
ty, positive predictive value [PPV], negative predictive value
[NPV]) pre- and post-implementation. Secondary outcome mea-
sures were rates of post-US CT scanning and negative appen-
dectomy rates. Findings leading to equivocal exams (Appy-
Score 4) were also recorded for the post-implementation group.

Extent of adoption was calculated for the first month of the
post-implementation period (July 2013) and the last month of
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the post-implementation period (September 2013) by dividing
the number of limited abdominal US exams performed for
suspected appendicitis in which the Appy-Score and struc-
tured reporting templates were used by the total number of
exams performed for suspected appendicitis during each re-
spective month.

For pre-intervention patients, an Appy-Score was assigned
by a pediatric surgery research fellow (S.F.) based on the US
exam report. In cases of ambiguous language or equivocal
study results, a pediatric surgery research fellow (S.F.) and a
pediatric radiologist (R.C.O. with 6 years’ post-fellowship ex-
perience) blinded to CT, clinical and surgical outcomes
reviewed the US exam reports and assigned the Appy-Score
by consensus. To assess for selection bias, Appy-Scores were
similarly assigned to post-implementation exams in which the
scoring system was not used. The frequency of appendicitis by
Appy-Score strata and US diagnostic performance measures for
the pre- and post-implementation groups were calculated by
comparison to the reference standards of surgical diagnosis
for those patients who underwent appendectomies and clinical
observation for patients managed nonoperatively who were de-
termined not to have appendicitis. Designation of perforated or
non-perforated appendicitis was based on the operative report.
In order to accurately capture the number of true negative
exams, the caretakers of patients who did not undergo an ap-
pendectomy were contacted 30 days after patient presentation
to our emergency department and asked if they had subsequent-
ly been treated for appendicitis at another institution.

Chi-square testing was used to compare the rates of Appy-
Score use between the first and last months of the post-
implementation period, appendicitis incidence between post-
implementation studies in which the scoring system was used
and those in which it was not used, the percentage of patients
per Appy-Score stratum between the pre- and post-
implementation groups, and the percentage of patients with
surgically proven appendicitis by Appy-Score stratum be-
tween the pre- and post-implementation groups. The percent-
age of patients in each Appy-Score stratum pre- and post-
implementation was calculated. Fisher exact test was used to
compare diagnostic performance measures and chi-square test-
ing was used to compare post-US CT scanning rates and neg-
ative appendectomy rates between the pre- and post-
implementation groups. A completely visualized normal-
appearing appendix (Appy-Score 1), a partially visualized
normal-appearing appendix (Appy-Score 2), or a non-
visualized appendix without ancillary signs to suggest appen-
dicitis (Appy-Score 3) were considered negative for purposes
of calculating test performance measures and equivocal US
exams (Appy-Score 4) were considered positive. A receiver
operator curve (ROC) was generated to evaluate the diagnostic
performance of equivocal US exams (Appy-Score 4) relative to
appendiceal size for those cases in which borderline or mild
appendiceal enlargement led to the equivocal designation.
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Results

We identified 1,235 US exams performed during the pre-
implementation period (out of 2,816 limited abdominal US
exams performed for all indications [mean age: 9.7 +/-
4.6 years; M:F=1:0.94]) and 686 US exams performed during
the post-implementation period that met study criteria (out of
1,791 limited abdominal exams performed for all indications;
mean age: 9.7 +/- 4.6 years; M:F=1:1) that met study criteria.
Appy-Score use increased from 24% (37/155) in July to 89%
(226/254) in September (P<0.001). Appendicitis incidence in
the pre-implementation group was 23.1%. Of all US exams
performed for suspected appendicitis in the post-
implementation period, 299 of 985 were reported without using
the structured reporting template or scoring system. Appendi-
citis incidence in these 299 patients was 33.4% (100/299) vs.
41.7% (286/686) in the post-implementation study population,
P=0.015. Test performance measures for US exams reported
without using the structured reporting template or scoring sys-
tem were sensitivity=94.0% (94/100), specificity=96.5% (192/
199), PPV=93.1% (94/101) and NPV=97.0% (192/198).

The reports for 6.6% (81/1,235) of pre-implementation US
exams contained ambiguous language or were designated
equivocal and required consensus review. The percentage of
patients in each Appy-Score stratum and the frequency of
surgically proven appendicitis for each Appy-Score stratum
pre- and post-implementation are shown in Figs. 2 and 3.
The percentage of patients designated Appy-Score 5a in-
creased significantly post-implementation (P=0.02). The per-
centage of patients with surgically proven appendicitis signif-
icantly decreased for Appy-Score strata 2 (P=0.029) and Sa
(P=0.03) and increased for strata 3 (P=0.02) and 4 (P=0.04).
We were able to obtain follow-up information after their emer-
gency room visit in 231/470 (49%) of post-implementation
patients who did not undergo appendectomy; there was one
case of missed appendicitis (0.4%, 1/231).
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Fig. 2 Percentage of patients in the pre- and post-implementation groups
within each Appy-Score stratum. The numerical percentage value of each bar
is given above the bar and the P-value for comparisons between percentages
pre- and post-implementation are given for each Appy-Score stratum
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Fig. 3 Frequency of surgically proven appendicitis for each Appy-Score
stratum pre- and post-implementation. The numerical percentage value of
each bar is given above the bar and the P-value for comparisons between
percentages pre- and post-implementation are given for each Appy-Score
stratum

The use of the Appy-Score system did not significantly
change the diagnostic performance of US exams between
the pre- and post-implementation groups with the exception
of the NPV, which decreased from 98.8% (95% CI: 97.7%-
99.3%) pre-implementation to 96.7% (95% CI: 94.5%-
98.1%) post-implementation, P=0.012 (Table 2). The rate of
follow-up CT scanning after US decreased from 8.6% (106/1,
235) to 6.0% (41/686), P=0.048, and negative appendectomy
rates were not statistically different — 4.4% (54/1,235) vs.
4.1% (28/686), P=0.8.

Further investigation of our post-implementation patients
with Appy-Score 4, which represents 5% of patients, revealed
that the majority of patients (27/33) had a score of 4 on the
basis of borderline enlargement of the appendix without sec-
ondary signs to suggest appendicitis. Inflammatory changes in
the periappendiceal fat, tenderness on exam, non-
compressibility of the appendix and the presence of abnormal
periappendiceal fluid were secondary signs of appendicitis
that led to an equivocal designation in the remaining 6/33.
Of the patients who were scored a 4 on the basis of a border-
line enlarged appendix in the post-implementation group, 10/
27 (37%) had appendicitis, compared to 4/6 (66%) for patients
with secondary signs of inflammation. We evaluated the diag-
nostic performance of the size of the appendix using a receiver
operator curve (Fig. 4) and found that a size threshold of

Table 2 Test performance measures of US pre- and post-implementation

Sensitivity
0.50 0.75 1.00

0.25

0.00

0.00 0.25 0.50 0.75 1.00
1 - Specificity
Area under ROC curve = 0.6994

Fig. 4 Receiver operator curve evaluating appendiceal diameter
thresholds for acute appendicitis

7.5 mm provided the best balance between sensitivity and
specificity, which is slightly higher than our initial size thresh-
old of 6.0 mm [4, 5].

Discussion

Due to concerns over the adverse effects of ionizing radiation
and the relatively high cost of CT scanning, tertiary care chil-
dren’s hospitals are developing abdominal pain protocols that
encourage the use of US as the preferred initial imaging mo-
dality for suspected appendicitis [1, 6, 7]. A similar emphasis
has not been necessarily seen in community hospitals, and the
type of hospital has been found to be an independent predictor
of preferential CT use [8]. However, significant variation in
preoperative appendicitis imaging exists even among special-
ized children’s hospitals [9].

While the diagnostic performance characteristics of CT and
US can be similar, the success of US is more often dependent
on the skills of the technologist, with additional costs related
to the manpower hours necessary to perform the studies [8].
Other data suggest US use may be more cost-effective [10].
The sensitivity of US ranges from 42% to 90% in recently
reported studies [4, 11]. The sensitivity of CT is more often
reported as high, with a range of 85-95% [12—14]. Specificity
is greater than 90% for both CT and US, and negative

Pre-implementation Post-implementation P-value
Sensitivity 96.3% (287/298), 95% CI1=93.3%-98.0% 93.0% (200/215), 95% CI1=88.5%-95.9%) 0.105
Specificity 93.9% (880/937), 95% CI1=92.1%-95.3% 92.6% (436/471), 95% CI1=89.7%-94.7%) 0.361
PPV 83.4% (287/344), 95% CI=79.0%-87.1% 85.1% (200/235), 95% CI=79.8%-89.3%) 0.644
NPV 98.8% (880/891), 95% CI=97.7%-99.3% 96.7% (436/451), 95% C1=94.5%-98.1%) 0.012

95% confidence intervals in parentheses

PPV positive predictive value, NPV negative predictive value
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predictive values are high [14—16]. A barrier to more universal
adoption of US as a first-line imaging exam for suspected
pediatric appendicitis is the perception of increased variability
related to provider interpretation. Our study provides a stan-
dardized method for streamlined US interpretation and
reporting that may encourage other institutions to implement
non-CT-based diagnostic algorithms.

As US is already established as the preferred initial imaging
modality at our institution, the process improvement initiative
in this study was the development of a risk stratification scor-
ing system and structured reporting template for children with
suspected appendicitis. Implementation of the Appy-Score
and structured reporting template was highly successful at
our institution, with its clinical adoption approaching 90%
only 3 months after its introduction. Factors influencing this
rapid adoption included full departmental and multidisciplin-
ary commitment, as well as an emphasis on integrating the use
of the reporting template into the routine workflow of the
radiologists. The success of this process improvement initia-
tive has led our institution to investigate other disease process-
es that would lend themselves to a similar standardization of
radiology reporting templates to improve clarity and effective
communication; projects regarding neonatal abdominal radi-
ography for suspected necrotizing enterocolitis and ultraso-
nography to evaluate for pyloric stenosis are in development.

The Appy-Score was also successful in providing accurate
risk stratification of those patients with suspected appendicitis
(for example, those with equivocal US exams and a corre-
sponding Appy-Score of 4 had a nearly 50% chance of having
appendicitis). Implementation of the Appy-Score did not
change the test performance characteristics of US with the
exception of a statistically significant but numerically small
decrease in NPV. The CT scan rate decreased during the post-
implementation study period without increasing the negative
appendectomy rate. Future study regarding the effect of this
streamlined communication on other processes in the emer-
gency department, such as the time to surgical consultation,
admission or operation, is needed to understand the broader
effects of this scoring and reporting system.

The number of equivocal US exams with surgically proven
appendicitis nearly doubled between the pre- and post-
implementation groups, 23% to 44%. One possibility for this
is that some of the US exams designated equivocal in the pre-
implementation group were misclassified. For example, sev-
eral pre-implementation examinations were reported as “Prob-
able appendicitis” and retrospectively designated Appy-Score
5. However, “probable” is an ambiguous term that some radi-
ologists might consider Appy-Score 5 and others might
consider Appy-Score 4. Similarly, misclassification of some
pre-implementation exams may at least partially explain
the increase in surgically proven cases of appendicitis with
Appy-Score 3 exams and the decrease in with Appy-Scores 2
and 5a exams.
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A similar 5-category scheme for reporting US examina-
tions for suspected appendicitis was recently reported by
Larson et al. [17], who designated two equivocal categories
— one in which the appendix was visualized and another in
which the appendix was not visualized. Although the percent-
age of equivocal US exams was higher than in our study and
the rate of appendicitis in equivocal cases was lower than in
our study, both studies show the importance of including an
equivocal category for accurate risk stratification.

Other studies have investigated the issue of equivocal US
exams for suspected appendicitis, although the definition of
“equivocal” varies. One study examining outcomes in those
with an “incompletely visualized” appendix found that 15%
required an operation, with only a 0.3% missed appendicitis
rate [11]. In a study of US exams in which the appendix was
not identified, the presence of secondary signs of inflamma-
tion increased the odds ratio of having appendicitis, and an
increased number of secondary signs further increased these
odds [18]. Of additional concern is the optimal cutoff criterion
for an enlarged appendix. Historically, enlargement has been
defined as a maximal outer diameter exceeding 6 mm with
compression. However, for equivocal studies, we found that a
7.5-mm threshold may be more optimal for diagnosing appen-
dicitis, in contrast to a recent publication suggesting that 6 mm
may be the appropriate cutoff for normal appendiceal diameter
[19]. The 6-mm threshold has been challenged in three recent-
ly reported studies evaluating the optimal size threshold for
the diagnosis of acute appendicitis [3, 20, 21]. Our data sug-
gest that secondary signs of inflammation may be more pre-
dictive of appendicitis than isolated enlargement when an US
exam is found to be equivocal by the radiologist, but further
investigation of a greater number of exams (only 33 were
available for review in this study) is required to make defini-
tive conclusions and change institutional practice definitions
of appendiceal enlargement.

An issue this study did not address was the ability of US to
differentiate simple from perforated appendicitis. This differ-
entiation has clinical implications, as new data suggest that
antibiotic therapy alone may be adequate treatment for non-
perforated appendicitis in children [22]. As a randomized trial
found that nonoperative management of perforated appendi-
citis with an associated phlegmon in children results in worse
outcomes than primary operative management, the ability to
distinguish simple from perforated appendicitis is critical if
practice patterns eventually trend away from operative man-
agement of simple appendicitis [23].

There is potential selection bias given that not all US exams
performed for suspected appendicitis in the post-
implementation period were reported using the Appy-Score.
The incidence of appendicitis differed between post-
implementation patients reported without and with the
Appy-Score system, 33.4% (100/299) vs. 41.6% (286/686),
respectively. Excluding normal patients from a cohort would
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be expected to increase the PPV and decrease the NPV. While
this could explain the changes in predictive values between
the pre- and post-implementation groups in our study, other
factors may have been responsible for the small predictive
values differences including the increase in surgically proven
appendicitis cases among the Appy-Score 3 exams in the post-
implementation group. Although we cannot exclude possible
effects of selection bias on study results, the large increase in
Appy-Score use between July (24%, 37/155) and September
(89%, 226/254) suggests that most of the US exams reported
without use of the scoring system were the result of incom-
plete implementation, i.e. lack of knowledge or understanding
of the scoring system rather than selection based on exam
characteristics.

There are several limitations of this study. While we did
attempt to contact all patients discharged from the emergency
department to gain an accurate assessment of the true nega-
tives in our study, it is possible that the false-negative popula-
tion is underrepresented. There may be bias in the assignation
of the Appy-Score to the pre-implementation ultrasounds.
However, this was mitigated by a consensus review in equiv-
ocal studies, and the proportion of patients in each Appy-
Score stratum did not change after implementation. Finally,
the findings in this study may not be generalizable to other
institutions that have differing levels of expertise in
conducting and interpreting pediatric ultrasonography, that
do not use US as a first-line diagnostic study for suspected
appendicitis or that do not have 24-h US capabilities.

Future study and monitoring of the effect of this Appy-
Score process improvement initiative are needed. We are in-
vestigating the effect of the Appy-Score on other emergency
department processes, including the time to consultation and
operation. We are examining those findings in patients
with an Appy-Score of 4 to determine predictors of
appendicitis when the study is found to be equivocal
in order to provide additional clarity regarding the like-
lihood of appendicitis. Finally, we are working to improve
and clarify our criteria for perforated appendicitis as this may
have a future impact on appendicitis treatment pathways for
those with early, simple disease.

Conclusion

Use of a risk-stratification scoring system and structured tem-
plate for reporting US exam results for suspected pediatric
appendicitis allows communication of appendicitis likelihood
to the treating physician. The categorical data from these
structured reports may be used in future longitudinal studies
to evaluate findings on equivocal US exams and determine the
accuracy of US for differentiating perforated and non-
perforated appendicitis.
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