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Diagnostic accuracy of ultrasound findings for distinguishing
complicated appendicitis from simple appendicitis in pediatric
patients: A systematic review and meta-analysis
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ABSTRACT CORRESPONDING AUTHOR
BACKGROUND Mansoureh Fatahi
Acute appendicitis is the most common surgical emergency (Shahid Beheshti University of
in children. While up to 85% of pediatric appendicitis cases are Medical Sciences, Tehran, Iran)
uncomplicated, the rate of complicated appendicitis can be fattahi.110203@yahoo.com
significant, ranging from approximately 30% overall to as high as
50-75% in certain cohorts [1]. Ultrasound (US) is a first-line imaging A COMPLETE LIST OF THE AUTHORS'AFFILIATIONS
modality, yet its diagnostic performance in accurately identifying IS AVAILABLE AT THE END OF THE ARTICLE.

these complications remains uncertain [2].
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Following PRISMA [3], we searched PubMed, Embase, Web of
Science, and Scopus from inception. Risk of bias was assessed with © 2026 THE AUTHOR(S).
QUADAS-2. Bivariate random effect model pooled sensitivity and PusLisHED BY NEw HEALTH CONCEPT
specificity; heterogeneity was summarized using I*and Q; small-study PANORAMAOEM.CLOUD

effects were evaluated using Deeks’ test. Clinical utility was illustrated
using a Fagan nomogram, and overall accuracy was assessed using a
summary receiver-operating characteristic (SROC) curve.

REsuLTs

Twenty-one studies met the inclusion criteria. Nearly all procedures were conducted by specialists or residents
in radiology. The age range for the pediatric population was between O to 18 years old. Pooled US sensitivity
for identifying complicated appendicitis was 0.52 (95% CI 0.41-0.62), and specificity was 0.90 (0.84-0.94)
(Figure 1). The area under the curve was 0.80 (0.76-0.83) (Figure 2), and the summary operating point mirrored
the pooled estimates. Deeks’ test suggested no significant asymmetry (p=0.08). Assuming a pre-test probability
of 25%, a positive US result (LR+ = 5) increased the post-test probability to ~64%, whereas a negative result (LR-
=0.54) reduced it to ~15%.
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CONCLUSION KEYWORDS

In pediatric appendicitis, US demonstrates high
specificity but moderate sensitivity for discriminating
complicated from simple disease. A positive scan
can “rule in” complication and support expedited,
targeted management; a negative scan cannot
exclude complication and should be interpreted
alongside clinical findings, laboratory data, and, when
indicated, adjunct imaging. Future studies should
standardize sonographic criteria and report per-
feature performance to refine thresholds and reduce
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heterogeneity.

Studyld : SENSITIVITY (95% CI) Studyld : SPECIFICITY (95% CI)
| 1
Borushok et al. + 0.50[0.28 - 0.72] Borushok et al. +: 0.81 [0.70 - 0.89]
Tong L, et al. —e— 0.52 [0.43 - 0.62] Tong L, etal. I = 0.96 [0.93 - 0.98]
Tseng P. et al. —_— I 0.22 [0.11 - 0.38] Tseng P. et al_ : - 1.00 [0.97 - 1.00]
Nijssen DJ et al. —HJI- 0.46 [0.35 - 0.56] Nijssen DJ et al. —?— 0.90 [0.82 - 0.96]
Bekiaridou et al. 2 | —-— 0.72 [0.60 - 0.81] Bekiaridou et al. 2 —— 1 0.60 [0.51 - 0.69]
Bekiaridou et al. 1 4’7: 0.42 [0.31 - 0.53] Bekiaridou et al. 1 —*7: 0.85[0.78 - 0.90]
Carpenter JL et al. = 0.44 [0.37 - 0.51] Carpenter JL et al. s 0.93 [0.90 - 0.95]
Bhatt et al. *{—F 0.59 [0.41 - 0.75] Bhatt et al. 44* 0.89 [0.75 - 0.96]
Vig et al_ —— 0.55 [0.40 - 0.68] Vig et al. | —= 0.99 [0.93 - 1.00]
Blumfield E, et al. —I—: 0.36 [0.24 - 0.50] Blumfield E, et al. : —= 0.99 [0.95 - 1.00]
Rawolle et al. - : 0.20 [0.16 - 0.25] Rawolle et al. * 0.90 [0.87 - 0.93]
Tran Kiem Hao et al_ —— | 0.24 [0.11 - 0.41] Tran Kiem Hao et al. +e- 0.95 [0.89 - 0.99]
Xu et al. : —i= 1.00 [0.89 - 1.00] Xu et al. —h— 0.92 [0.84 - 0.97]
Peng et al_ —— | 0.35 [0.26 - 0.45] Peng et al_ | = 0.98 [0.93 - 1.00]
Riedesel el al. —@-':— 0.45 [0.27 - 0.64] Riedesel et al. —‘*— 0.90 [0.81 - 0.96]
CvejiAt et al. »{-n—- 0.58 [0.47 - 0.68] CvejiAt et al. —— : 0.65 [0.54 - 0.75]
Tulin-Silver et al. —— 0.50[0.28 - 0.72] Tulin-Silver et al. —— 0.80 [0.67 - 0.90]
Dessie et al. : —= 1.00 [0.77 - 1.00] Dessie et al. —— : 0.66 [0.52 - 0.78]
Zouari et al. —+&— 0.59 [0.45-0.72] Zouari et al. —— 1 0.62 [0.54 - 0.69]
Bozbeyoglu el al. jI—I— 0.78 [0.40 - 0.97] Bozbeyoglu et al. —-—} 0.80 [0.65 - 0.91]
Gonzalez et al. —_—: 0.42 [0.35 - 0.50] Gonzalez et al. ? 0.90[0.88 - 0.92]
I 1
COMBINED <> 0.52[0.41 - 0.62] COMBINED <> 0.90[0.84 - 0.94]
| Q =206.12, df = 20.00, p = 0.00 L Q =397.33, df = 20.00, p = 0.00
: 12 = 90.30 [87.14 - 93.45] : 12 =94.97 [93.62 - 96.31]
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FIGURE 1 - Forest plots of study-level sensitivity and specificity.
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FIGURE 2 - Summary receiver-operating-characteristics (SROC) curve.
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