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Abstract:  

Background: Acute appendicitis is the most common surgical emergency of the abdomen, yet its clinical diagnosis remains 

imprecise. Ultrasonography (US) and computed tomography (CT) are the two dominant cross-sectional imaging modalities used 

to confirm the diagnosis, but institutions differ markedly in how, and in what sequence, they deploy them. 

Objective: To synthesize contemporary comparative evidence on the diagnostic accuracy, operational efficiency, and safety of 

US versus CT — used alone, in combination, or as staged (conditional) strategies — for the diagnosis of acute appendicitis in 

adolescents and adults. 

Methods: Five comparative studies published between 2010 and 2025 (one prospective multicenter diagnostic-accuracy study, 

one prospective single-center cohort, one international two-center retrospective comparison, and two single-center cross-

sectional/retrospective analyses; pooled N = 1,772 patients) were identified and analyzed. Data on sensitivity, specificity, 

positive and negative predictive values, false-positive/negative-appendectomy rates, imaging turnaround time, and CT-

utilization were extracted and tabulated for comparison; findings were synthesized narratively and illustrated graphically. 

Results: CT consistently outperformed US in sensitivity (88-100% vs. 68-91%) and specificity (71-100% vs. 50-98%) across 

all five studies. A conditional (US-first, CT-only-if-inconclusive) strategy reduced CT utilization by roughly half to five-sixths 

(17.9-47.2% of imaged patients vs. 100% under an immediate-CT policy) while achieving a sensitivity for appendicitis (95-

96%) statistically indistinguishable from an immediate-CT policy, at the cost of a modestly higher false-positive rate (14% vs. 

8% in the largest series). US was markedly faster to obtain (median 20-38 minutes) than CT (median 184-194 minutes) and 

shortened emergency-department length of stay by roughly 90-150 minutes per patient, without ionizing radiation or contrast 

exposure. 

Conclusion: A staged, US-first diagnostic pathway with selective (conditional) use of CT for negative or inconclusive 

ultrasound examinations offers a favorable balance of diagnostic accuracy, radiation stewardship, resource use, and patient 

throughput, and should be considered the preferred default strategy for suspected acute appendicitis in adults where institutional 

expertise in appendicular ultrasound is available. CT alone or as a first-line test remains appropriate where US expertise or 

accessibility is limited, or when a rapid, highly specific diagnosis is clinically imperative. 

Keywords — acute appendicitis; ultrasonography; computed tomography; diagnostic imaging; conditional CT; negative 

appendectomy; emergency department; diagnostic accuracy. 

1. Introduction 

Acute appendicitis remains the most frequent cause of emergency abdominal surgery worldwide, with a lifetime incidence of 

approximately 7-9%. [1,4] Despite its ubiquity, the clinical diagnosis of appendicitis continues to challenge emergency physicians 

and surgeons: classic signs such as right-lower-quadrant tenderness, migration of pain, and rebound tenderness lack sufficient 

discriminative power when used in isolation, and clinical scoring systems such as the Alvarado score, while useful for risk 

stratification, are not by themselves adequate to confirm or exclude the diagnosis. [4,23] 

Cross-sectional imaging — principally ultrasonography (US) and computed tomography (CT) — has therefore become central 

to the modern diagnostic pathway. Multiple meta-analyses have shown CT to be more sensitive and specific than graded-

compression US for the detection of appendicitis, [7,8,12] and its widespread adoption in North America has been associated with 

mailto:rhickroy1234@gmail.com


INTERNATIONAL JOURNAL OF VERSATILE RESEARCH AND ANALYSIS (IJVRA) 
© 2026 IJVRA | Volume 4, Issue 7, July 2026 | ISSN: 2984-8903 | IJVRA.ORG 

 

IJVRA2607571 International Journal of Versatile Research and Analysis (IJVRA) www.ijvra.org)  

 

f129 

substantial reductions in the negative (“white”) appendectomy rate. [2,27] However, CT carries non-trivial disadvantages: it 

exposes patients to ionizing radiation with an associated lifetime radiation-induced cancer risk, [9] requires intravenous, oral, or 

rectal contrast agents that carry their own risks of nephrotoxicity or allergic reaction, is comparatively costly, and — particularly 

outside large academic centers — may not be rapidly available. [2,21] Ultrasonography, by contrast, is radiation-free, inexpensive, 

rapid, and repeatable at the bedside, but its diagnostic performance is more operator-dependent and its sensitivity for appendicitis 

is consistently reported as inferior to that of CT. [2,7,12,13] 

These trade-offs have given rise to divergent international practice patterns. In the United States, CT has traditionally been used 

as the first-line (or sole) imaging test for suspected appendicitis in adults, whereas in several European and Middle Eastern 

health systems — including the Netherlands and Israel — ultrasound is used as the primary investigation, with CT reserved for 

patients in whom the ultrasound examination is negative or inconclusive (a so-called “conditional” or “staged” strategy). [2,6,10] 

Which of these approaches — immediate CT for all, US alone, or a conditional US-first pathway — offers the best balance of 

diagnostic accuracy, safety, speed, and resource utilization remains a subject of ongoing debate. 

This review synthesizes the evidence from five comparative studies, spanning four continents’ worth of practice settings and 

study designs published between 2010 and 2025, that directly compared US and CT (alone, combined, or as staged strategies) 

for the diagnosis of acute appendicitis. The aim is to provide clinicians, radiologists, and health-system planners with a 

consolidated, evidence-based overview of the comparative performance of these two modalities to inform the design of local 

diagnostic pathways. 

2. Materials and Methods 

2.1 Study identification and eligibility 

This narrative comparative review is based on five peer-reviewed studies that directly compared ultrasonography and computed 

tomography (used alone, in combination, or as sequential/conditional strategies) for the diagnosis of acute appendicitis in 

adolescent or adult populations presenting with acute abdominal pain: a prospective multicenter diagnostic-accuracy study from 

the Netherlands, [3] a prospective single-center cohort study also from the Netherlands, [1] a retrospective two-country (United 

States-Israel) comparative cohort study, [2] a cross-sectional study from Iran, [4] and a retrospective single-center study from 

China. [5] Studies were required to (i) report a diagnosis of appendicitis confirmed by histopathology, intraoperative findings, or 

clinical follow-up as the reference standard, and (ii) provide extractable diagnostic performance data (sensitivity, specificity, 

and/or predictive values) for at least one of the two index modalities. Reference lists of the included studies were hand-searched 

to identify supporting evidence on radiation risk, cost-effectiveness, and pediatric staged-imaging protocols, which are cited to 

contextualize the discussion. 

2.2 Data extraction and synthesis 

For each study, the following data were extracted independently by the reviewing author(s): country and setting, study design, 

sample size, population characteristics, reference standard, and — for each imaging modality or strategy — sensitivity, 

specificity, positive predictive value (PPV), negative predictive value (NPV), false-positive rate, negative-appendectomy rate, 

and, where reported, process metrics such as time to imaging and emergency-department (ED) length of stay. Because of 

substantial clinical and methodological heterogeneity across studies (differing reference standards, differing definitions of 

“equivocal” results, and differing case-mix), a formal meta-analytic pooling of effect estimates was not undertaken; instead, 

results are presented narratively and in tabular/graphical form to allow qualitative comparison, consistent with a structured 

narrative review methodology. 

2.3 Outcomes of interest 

The primary outcomes of interest were the sensitivity and specificity of US and CT for acute appendicitis. Secondary outcomes 

included PPV/NPV, false-positive and negative-appendectomy rates, proportion of patients requiring CT under conditional 

versus immediate strategies, imaging turnaround time, ED length of stay, and safety considerations (radiation exposure, contrast-

related risk). 

3. Overview of Included Studies 

Table 1 summarizes the design, setting, and population of the five included studies, which together report on 1,772 patients 

evaluated for suspected acute appendicitis. Study designs ranged from large prospective multicenter diagnostic-accuracy cohorts 
[3] to small single-center retrospective series, [5] and populations ranged from unselected emergency-department patients with 

abdominal pain [1] to those pre-selected by a minimum Alvarado score. [4] 
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Table 1. Characteristics of the five comparative studies included in this review. ED = emergency department; Dx = diagnosis. 

Study (Year) Country Design N Population / Setting Comparison 

Toorenvliet et al. [1] 

(2010) 
Netherlands Prospective cohort 802 

All ED patients with acute 

abdominal pain; 164 with 

suspected appendicitis 

Clinical Dx vs. routine 

US vs. limited 

(selective) CT 

Reich et al. [2] (2011) USA & Israel 

Retrospective, 2-

centre 

international 

comparison 

276 
Adults, ED working diagnosis of 

appendicitis, all taken to surgery 

CT-first (USA) vs. US-

first (Israel) national 

practice patterns 

Atema et al. [3] (2015) Netherlands 

Prospective 

diagnostic 

accuracy 

(secondary 

analysis) 

422 

Adults with clinical suspicion of 

appendicitis; all had both US and 

CT 

Conditional CT (US-

first) vs. immediate CT 

Bahrami et al. [4] (2023) Iran Cross-sectional 231 
Adults 15-65y, Alvarado score ≥ 

7 

US vs. CT (CT 

performed after 

negative/inconclusive 

US) 

Zhao et al. [5] (2025) China 
Retrospective, 

single-centre 
41 

Adults with suspected acute 

appendicitis 

US vs. CT, evaluated 

independently and 

combined 

4. Comparative Diagnostic Accuracy of Ultrasound and Computed Tomography 

Across every study that reported modality-specific accuracy, CT outperformed US on both sensitivity and specificity (Table 2, 

Figure 1). In the largest single-center prospective series, US alone achieved a sensitivity of 91% and specificity of 98%, while 

CT alone achieved 100% sensitivity and specificity, although the CT-only subgroup was small (n = 94) and highly selected. [1] 

In the international comparison of national practice patterns, CT in the United States cohort achieved 100% sensitivity and 100% 

PPV, compared with 68.4% sensitivity and 94.5% PPV for US in the Israeli cohort — the largest sensitivity gap of any study 

reviewed, reflecting in part the higher rate of non-diagnostic (“non-visualized”) ultrasound examinations in that series (58/197, 

29%). [2] The two more recent, smaller studies from Iran and China reported a narrower but still consistent gap: sensitivity of 

74.9% (US) versus 87.9% (CT) in the Iranian cross-sectional study, [4] and 73% (US) versus 88% (CT) in the Chinese 

retrospective series, [5] with specificities of 50-63% for US versus 71-82% for CT in these two studies. 

 

Figure 1. Reported sensitivity and specificity of ultrasound and CT for acute appendicitis across four studies reporting both 

metrics for each modality. Specificity could not be calculated for Reich et al. 2011 because their retrospective cohort was 

restricted to surgically confirmed patients. 
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Two consistent patterns emerge from Table 2. First, the positive predictive value of US was uniformly high (94.3-94.5% in the 

two studies reporting it directly, and 63-100% depending on subgroup in Toorenvliet et al.), indicating that a clearly positive 

ultrasound examination is highly reliable and, in most cases, sufficient to proceed directly to surgery without confirmatory CT. 
[1,2,4] Second, the principal weakness of US is not false-positive diagnosis but non-diagnostic (“equivocal” or “non-visualized”) 

examinations and false-negative results, which in the largest cohorts accounted for 29-47% of ultrasound examinations and were 

the dominant driver of the sensitivity gap relative to CT. [1,2] This distinction is clinically important: it implies that the marginal 

diagnostic value of CT lies overwhelmingly in patients whose ultrasound was negative or inconclusive, rather than in confirming 

positive ultrasound findings — precisely the rationale underlying the conditional CT strategies discussed in Section 5. 

Table 2. Diagnostic performance of ultrasound and CT for acute appendicitis across the five reviewed studies. Ranges reported 

where available reflect 95% confidence intervals. PPV = positive predictive value; NPV = negative predictive value. *Specificity 

not calculable because the Reich et al. cohort included only patients who underwent surgery. 

Study Modality Sensitivity Specificity PPV NPV 

Toorenvliet 2010 US alone 91% 98% 94% 97% 

Toorenvliet 2010 CT alone 100% 100% 100% 100% 

Toorenvliet 2010 US and/or CT 93% 99% 95% 98% 

Reich 2011 US (Israel) 68.4% (95%CI 60.9-75.0) not calculable* 94.5% — 

Reich 2011 CT (USA) 100% (95%CI 94.2-100) not calculable* 100% — 

Atema 2015 Conditional CT 96% (93-98) 77% (70-83) 86% (81-90) 93% (87-96) 

Atema 2015 Immediate CT 95% (91-97) 87% (81-92) 92% (87-95) 92% (86-95) 

Bahrami 2023 US 74.9% 63.4% 94.3% 67.6% 

Bahrami 2023 CT 87.9% 81.8% 94.7% 79.3% 

Zhao 2025 US 73% 50% — — 

Zhao 2025 CT 88% 71% — — 

5. Conditional (Staged) Versus Immediate CT Strategies 

Three of the five studies directly addressed the question of imaging sequence — that is, whether CT should be used immediately 

in all patients with suspected appendicitis, or reserved for those with a negative or inconclusive initial ultrasound examination 

(Table 3, Figure 2). [1,2,3] 

In the largest and most methodologically rigorous of these, Atema et al. directly compared a conditional CT strategy (CT only 

after negative/inconclusive US) against an immediate CT strategy in the same cohort of 422 patients, with both US and CT 

performed and interpreted blind to one another. [3] The conditional strategy correctly identified 241 of 251 appendicitis cases 

(96%), which was statistically indistinguishable from the 238 of 251 (95%) identified by immediate CT, while requiring CT in 

only 199 of 422 patients (47%) — that is, roughly halving CT utilization. The trade-off was a lower specificity (77% vs. 87%) 

and a higher false-positive rate (14% vs. 8%) for the conditional strategy, because a staged approach necessarily accumulates 

the false positives of both modalities in sequence. [3] Encouragingly, the authors noted that this excess of imaging-defined “false 

positives” has not translated into correspondingly higher negative-appendectomy rates in real-world implementations of 

conditional pathways, likely because clinicians incorporate their level of diagnostic confidence — not merely a binary 

positive/negative imaging read — into the final operative decision. [3] 

Toorenvliet et al. prospectively implemented a routine-US, limited-CT pathway (CT reserved for inconclusive US or specific 

clinical indications such as high body-mass index or suspected mesenteric ischemia) across 802 unselected ED patients with 

acute abdominal pain. [1] CT was required in only 17.9% of imaged patients (a US:CT ratio of approximately 6:1), yet the 

combined US-and/or-CT pathway achieved 93% sensitivity, 99% specificity, and a low overall negative-appendectomy rate of 

3.3% — substantially better than the 20% historically considered acceptable under purely clinical evaluation. [1] The missed-

perforation rate was 3.4%, comparable to rates reported elsewhere in the literature and not apparently worsened by the 

conservative, US-first approach. [1] 

Reich et al.’s international comparison offers a complementary, real-world perspective: because Israeli practice already uses US 

as the default first-line test, the authors were able to model a hypothetical “first-pass” US strategy for their United States cohort 

and calculate that, had 65% of their patients avoided CT after a positive ultrasound (as observed in the Israeli cohort), CT could 
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have been avoided in roughly two-thirds of American patients, saving an estimated 88 minutes per patient in imaging turnaround 

time alone. [2] 

 

Figure 2. Proportion of imaged patients requiring CT under an immediate versus a conditional (US-first) diagnostic strategy, 

across three studies. A conditional strategy reduced CT utilization by roughly half to five-sixths relative to an immediate-CT-

for-all policy. 

Table 3. Operational and resource outcomes associated with US-based/conditional versus CT-based/immediate diagnostic 

pathways. 

Study Metric US-based / Conditional pathway CT-based / Immediate pathway 

Reich 2011 
Median imaging order-to-

completion time 
20 min (IQR 7-49) 184 min (IQR 147-228) 

Reich 2011 Median total ED length of stay 387 min (IQR 259-571.5) 533 min (IQR 450-632) 

Reich 2011 
Negative appendectomy rate (after 

positive imaging) 
5.5% 0.0% 

Atema 2015 Proportion of patients requiring CT 47.2% (conditional) 100% (immediate) 

Atema 2015 
False-positive appendicitis 

diagnoses 
39/280 (14%) 22/260 (8%) 

Toorenvliet 2010 
Proportion of imaged patients 

undergoing CT 
17.9% (US:CT ≈ 6:1) not applicable 

Toorenvliet 2010 
Overall negative appendectomy 

rate 
3.3% not applicable 

6. Negative Appendectomy, False-Positive Diagnoses, and Safety 

Negative (“white”) appendectomy — surgical removal of a histologically normal appendix — remains an important quality 

metric because it exposes patients to the morbidity, cost, and (occasionally) mortality of an unnecessary operation without 

therapeutic benefit. [2,25,26] Historically, negative-appendectomy rates of up to 20% were considered an acceptable trade-off for 

avoiding delayed diagnosis of perforation; contemporary imaging-supported pathways have driven this rate down substantially. 
[1,26,28] Across the studies reviewed here, the CT-based (United States) cohort in Reich et al. achieved a 0% negative-

appendectomy rate after positive imaging, compared with 5.5% in the US-based (Israeli) cohort — the clearest single-study 

demonstration of CT’s superior positive predictive reliability. [2] However, the routine-US/limited-CT pathway of Toorenvliet 

et al., evaluated in an unselected population nearly ten-fold larger, achieved an overall negative-appendectomy rate of only 

3.3%, indicating that a well-implemented staged US-first pathway with clinical re-evaluation can approach the diagnostic 

reliability of a CT-first strategy in practice, even though its imaging-based specificity is formally lower. [1] This apparent paradox 
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— a lower reported specificity for conditional imaging coexisting with a low real-world negative-appendectomy rate — 

underscores that surgeons integrate the confidence, not just the binary result, of imaging into their operative decision-making, 

and reinforces the value of structured clinical re-evaluation as a complement to imaging (Figure 3). [1,3] 

 

Figure 3. Comparative false-positive / negative-appendectomy-related rates reported across the reviewed studies. Values are 

drawn from each study's own definitions and denominators (see Sections 4-6) and are not directly poolable, but illustrate the 

consistently low rate achieved by CT-confirmed diagnoses and by combined US-and-CT pathways. 

The principal safety argument for minimizing CT use is radiation exposure. Abdominal-pelvic CT delivers an effective dose 

associated with a small but non-zero lifetime radiation-induced cancer risk, a concern of particular relevance in younger patients, 

in whom appendicitis is common, and in pregnant patients, for whom US (and, where necessary, MRI) is preferred over CT. 
[9,14,15] Contrast-related risks — nephrotoxicity and allergic reaction — are an additional, CT-specific consideration largely 

avoided by ultrasound. [2] These safety considerations, alongside the substantial cost and throughput advantages demonstrated 

in Section 5, provide the principal rationale for a conditional, US-first diagnostic strategy wherever adequate sonographic 

expertise exists. [16,21] 

7. Discussion 

The evidence synthesized in this review consistently confirms that CT is more sensitive and more specific than US for the 

diagnosis of acute appendicitis when the two modalities are compared head-to-head. [1,2,4,5] This finding is concordant with earlier 

systematic reviews and meta-analyses that established CT’s superiority across a broader literature. [7,8,12,13] However, the 

clinically relevant question is not simply “which single test is more accurate?” but “which diagnostic pathway delivers the best 

overall balance of accuracy, safety, speed, and resource use?” On this broader question, the evidence favours a staged, 

conditional approach in which US serves as the first-line test and CT is reserved for patients with negative or inconclusive 

sonography. [1,3,6,10] 

This conclusion rests on three converging lines of evidence identified across the reviewed studies. First, a conditional CT strategy 

achieves sensitivity for appendicitis statistically indistinguishable from an immediate-CT-for-all strategy, because ultrasound’s 

positive predictive value is high enough that positive examinations can be trusted without confirmatory CT, while its negative 

or equivocal examinations — rather than its false positives — are reliably escalated to CT. [3] Second, a conditional strategy 

reduces CT utilization by roughly half to five-sixths, translating into substantial reductions in radiation exposure, contrast-related 

risk, and cost across a population, even though it modestly increases the imaging-defined false-positive rate at the individual 

level. [1,3,21,22] Third, ultrasound’s speed advantage — a median turnaround roughly five to ten times faster than CT in the 

reviewed studies — offers a tangible improvement in ED throughput and length of stay, an increasingly important consideration 

in crowded emergency departments. [2] 

The evidence also highlights important caveats. The diagnostic performance of US is more heterogeneous across settings than 

that of CT, ranging from 68% to 91% sensitivity across the reviewed studies, and is explicitly acknowledged by several authors 

to be operator- and experience-dependent. [2,4,5] Institutions considering a US-first pathway must therefore invest in 

sonographer/radiologist training and maintain a sufficiently high case volume to sustain diagnostic performance; where this 
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expertise is not available, an immediate-CT or CT-predominant strategy — as historically practiced in much of the United States 

— remains a reasonable and well-validated alternative. [2,29] Body habitus is a further limiting factor for US: obesity reduces 

sonographic image quality and is one of the clinical factors that, per Toorenvliet et al.’s protocol, appropriately triggers primary 

CT rather than US. [1] 

The two smaller, more recent studies included in this review (Bahrami et al. 2023 and Zhao et al. 2025) reported somewhat 

lower absolute sensitivity and specificity for both modalities than the two larger, earlier European studies, and both noted 

persistently high rates of equivocal or indeterminate results, particularly for CT (17-33% equivocal in Zhao et al.). [4,5] This 

heterogeneity may reflect smaller sample sizes, differing scanner protocols (e.g., use versus omission of intravenous contrast), 

differing reference standards, and case-mix differences, and it reinforces a broader point made across the literature: reported 

accuracy for both US and CT is protocol- and population-dependent, and locally generated performance data should inform 

institutional pathway design rather than uncritical adoption of published figures. [4,5,34] 

Finally, it is worth situating US and CT within the wider, evolving diagnostic landscape for appendicitis. Low-dose CT protocols 

have been shown to preserve diagnostic accuracy while substantially reducing radiation dose, and may offer a future middle 

ground between conventional CT and US. [9,14] Magnetic resonance imaging has been explored, principally as a second-line test 

after inconclusive US in pregnant patients and children, given its lack of ionizing radiation, though its cost and limited 

availability restrict routine use. [22] Emerging endoscopic and computer-assisted diagnostic approaches, including endoscopic 

retrograde appendicography and machine-learning-assisted image interpretation, have shown promising early results but 

currently lack the comparative validation available for US and CT and require further prospective study before routine adoption. 
[5,35] 

8. Limitations of the Reviewed Evidence 

Several limitations of the underlying evidence base, and of this review, should be acknowledged. First, this is a narrative rather 

than a systematic review with a pre-registered protocol and exhaustive database search; while the five included studies span 

diverse settings and designs, additional relevant comparative studies may exist that were not captured. Second, substantial 

heterogeneity exists across studies in reference standards (histopathology versus clinical follow-up versus combined criteria), 

definitions of “equivocal” imaging results, CT contrast protocols (oral, rectal, intravenous, or non-contrast), and population 

selection (unselected ED patients versus those pre-filtered by clinical scoring), which precludes formal meta-analytic pooling 

and limits direct numerical comparability across studies. Third, most included studies are retrospective or single-center, with 

correspondingly smaller sample sizes and greater potential for selection bias; only two studies (Atema et al. and Toorenvliet et 

al.) employed prospective, multicenter, or unselected-population designs. Fourth, none of the included studies were randomized 

trials directly comparing clinical outcomes (as opposed to diagnostic accuracy) between an immediate-CT and a conditional-CT 

pathway; as Atema et al. themselves note, a randomized comparison of clinical management outcomes remains an important 

gap in the literature. [3] Finally, technological advances in both US and CT since the earliest included study (2005-2006 data 

collection in Atema et al. and Reich et al.) may have altered absolute diagnostic performance, although the relative comparison 

between modalities is likely to have been less affected. 

9. Future Research Directions 

Building on the gaps identified above, future research should prioritize: (i) prospective randomized trials directly comparing 

clinical outcomes — not only diagnostic accuracy — between conditional and immediate CT strategies; (ii) standardized, 

harmonized definitions of “equivocal” or “indeterminate” imaging results to enable meta-analytic pooling across studies; (iii) 

further evaluation of low-dose CT protocols as a potential means of narrowing the accuracy gap with standard-dose CT while 

reducing radiation exposure; [9,14] (iv) larger, multicenter validation of artificial-intelligence-assisted interpretation of both US 

and CT images, which may reduce operator-dependency, the principal Achilles’ heel of ultrasound; [5] and (v) formal cost-

effectiveness and radiation-risk modelling tailored to specific health-system contexts, extending the single-institution economic 

analyses already available in the literature. [16,21] 

10. Conclusion 

Across five comparative studies spanning four countries and fifteen years of practice, computed tomography consistently 

demonstrates higher sensitivity and specificity than ultrasonography for the diagnosis of acute appendicitis. Nonetheless, a 

conditional, US-first diagnostic strategy — reserving CT for patients with negative or inconclusive ultrasound findings — 

achieves a sensitivity for appendicitis statistically comparable to an immediate-CT-for-all policy, while roughly halving to 

reducing five-fold the number of CT examinations performed, shortening emergency-department length of stay, and avoiding 

unnecessary radiation and contrast exposure in a majority of patients. This staged approach should be regarded as the preferred 

default diagnostic pathway for suspected acute appendicitis in adults where adequate sonographic expertise is available, with 

immediate or CT-predominant strategies remaining a valid alternative where such expertise is limited or where diagnostic speed 
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and maximal specificity are paramount. Local validation of diagnostic performance, ongoing sonographer training, and 

ultimately randomized evidence on clinical (not only diagnostic) outcomes should guide the further refinement of institutional 

imaging pathways for this common surgical emergency. 

Declarations 

Funding: This review received no specific grant from any funding agency in the public, commercial, or not-for-profit sectors. 

[To be completed by submitting authors.] 

Conflicts of Interest: The authors declare no conflicts of interest. [To be completed by submitting authors.] 

Ethical Approval: Not applicable — this is a review of previously published, publicly available studies; no new patient data 

were collected. 

Author Contributions: Conceptualization, literature synthesis, and manuscript drafting were performed by the authors listed 

above; all authors reviewed and approved the final manuscript. [To be completed/customized by submitting authors per journal 

requirements, e.g., CRediT taxonomy.] 

Data Availability: All data discussed in this review are derived from the previously published studies cited in the reference list. 

References 

[1] Toorenvliet BR, Wiersma F, Bakker RFR, Merkus JWS, Breslau PJ, Hamming JF. Routine ultrasound and limited 

computed tomography for the diagnosis of acute appendicitis. World J Surg. 2010;34(10):2278-2285. 

[2] Reich B, Zalut T, Weiner SG. An international evaluation of ultrasound vs. computed tomography in the diagnosis of 

appendicitis. Int J Emerg Med. 2011;4:68. 

[3] Atema JJ, Gans SL, Van Randen A, et al. Comparison of imaging strategies with conditional versus immediate contrast-

enhanced computed tomography in patients with clinical suspicion of acute appendicitis. Eur Radiol. 2015;25(8):2445-2452. 

[4] Bahrami M, Mirgaloyebayat H, Mohajeri Z, Mohammadi H, Amin Afshari S, Fazeli P, Masaeli D, Nourian SMA. The 

diagnostic value of the computed tomography scan and ultrasonography in acute appendicitis. Am J Nucl Med Mol Imaging. 

2023;13(1):11-17. 

[5] Zhao Y, Liu H, Guo D. Diagnostic efficacy of ultrasound and computed tomography for acute appendicitis: a single center 

retrospective study. Medicine (Baltimore). 2025;104(13):e41968. 

[6] Lameris W, van Randen A, van Es HW, et al. Imaging strategies for detection of urgent conditions in patients with acute 

abdominal pain: diagnostic accuracy study. BMJ. 2009;338:b2431. 

[7] van Randen A, Bipat S, Zwinderman AH, Ubbink DT, Stoker J, Boermeester MA. Acute appendicitis: meta-analysis of 

diagnostic performance of CT and graded compression US related to prevalence of disease. Radiology. 2008;249(1):97-106. 

[8] Terasawa T, Blackmore CC, Bent S, Kohlwes RJ. Systematic review: computed tomography and ultrasonography to detect 

acute appendicitis in adults and adolescents. Ann Intern Med. 2004;141(7):537-546. 

[9] Brenner DJ, Hall EJ. Computed tomography — an increasing source of radiation exposure. N Engl J Med. 

2007;357(22):2277-2284. 

[10] Poortman P, Oostvogel HJ, Bosma E, et al. Improving diagnosis of acute appendicitis: results of a diagnostic pathway 

with standard use of ultrasonography followed by selective use of CT. J Am Coll Surg. 2009;208(3):434-441. 

[11] Gaitini D, Beck-Razi N, Mor-Yosef D, Fischer D, Ben Itzhak O, Krausz MM, Engel A. Diagnosing acute appendicitis in 

adults: accuracy of color Doppler sonography and MDCT compared with surgery and clinical follow-up. AJR Am J 

Roentgenol. 2008;190(5):1300-1306. 

[12] Doria AS, Moineddin R, Kellenberger CJ, et al. US or CT for diagnosis of appendicitis in children and adults? A meta-

analysis. Radiology. 2006;241(1):83-94. 

[13] Weston AR, Jackson TJ, Blamey S. Diagnosis of appendicitis in adults by ultrasonography or computed tomography: a 

systematic review and meta-analysis. Int J Technol Assess Health Care. 2005;21(3):368-379. 

[14] Kim K, Kim YH, Kim SY, et al. Low-dose abdominal CT for evaluating suspected appendicitis. N Engl J Med. 

2012;366(17):1596-1605. 

[15] Hlibczuk V, Dattaro JA, Jin Z, Falzon L, Brown MD. Diagnostic accuracy of noncontrast computed tomography for 

appendicitis in adults: a systematic review. Ann Emerg Med. 2010;55(1):51-59.e1. 



INTERNATIONAL JOURNAL OF VERSATILE RESEARCH AND ANALYSIS (IJVRA) 
© 2026 IJVRA | Volume 4, Issue 7, July 2026 | ISSN: 2984-8903 | IJVRA.ORG 

 

IJVRA2607571 International Journal of Versatile Research and Analysis (IJVRA) www.ijvra.org)  

 

f136 

[16] Wan MJ, Krahn M, Ungar WJ, et al. Acute appendicitis in young children: cost-effectiveness of US versus CT in diagnosis 

- a Markov decision analytic model. Radiology. 2009;250(2):378-386. 

[17] Ramarajan N, Krishnamoorthi R, Barth R, et al. An interdisciplinary initiative to reduce radiation exposure: evaluation 

of appendicitis in a pediatric emergency department with clinical assessment supported by a staged ultrasound and computed 

tomography pathway. Acad Emerg Med. 2009;16(11):1258-1265. 

[18] Krishnamoorthi R, Ramarajan N, Wang NE, et al. Effectiveness of a staged US and CT protocol for the diagnosis of 

pediatric appendicitis: reducing radiation exposure in the age of ALARA. Radiology. 2011;259(1):231-239. 

[19] Pooler BD, Lawrence EM, Pickhardt PJ. Alternative diagnoses to suspected appendicitis at CT. Radiology. 

2012;265(3):733-742. 

[20] Varadhan KK, Neal KR, Lobo DN. Safety and efficacy of antibiotics compared with appendicectomy for treatment of 

uncomplicated acute appendicitis: meta-analysis of randomised controlled trials. BMJ. 2012;344:e2156. 

[21] Parker L, Nazarian LN, Gingold EL, et al. Cost and radiation savings of partial substitution of ultrasound for CT in 

appendicitis evaluation: a national projection. AJR Am J Roentgenol. 2014;202(1):124-135. 

[22] Leeuwenburgh MM, Wiarda BM, Wiezer MJ, et al. Comparison of imaging strategies with conditional contrast-enhanced 

CT and unenhanced MR imaging in patients suspected of having appendicitis: a multicenter diagnostic performance study. 

Radiology. 2013;268(1):135-143. 

[23] Andersson RE. Meta-analysis of the clinical and laboratory diagnosis of appendicitis. Br J Surg. 2004;91(1):28-37. 

[24] Andersson RE. The natural history and traditional management of appendicitis revisited: spontaneous resolution and 

predominance of prehospital perforations imply that a correct diagnosis is more important than an early diagnosis. World J 

Surg. 2007;31(1):86-92. 

[25] Flum DR, Koepsell T. The clinical and economic correlates of misdiagnosed appendicitis: nationwide analysis. Arch 

Surg. 2002;137(7):799-804. 

[26] Rao PM, Rhea JT, Rattner DW, Venus LG, Novelline RA. Introduction of appendiceal CT: impact on negative 

appendectomy and appendiceal perforation rates. Ann Surg. 1999;229(3):344-349. 

[27] Guss DA, Behling CA, Munassi D. Impact of abdominal helical computed tomography on the rate of negative 

appendicitis. J Emerg Med. 2008;34(1):7-11. 

[28] Cuschieri J, Florence M, Flum DR, et al. Negative appendectomy and imaging accuracy in the Washington State Surgical 

Care and Outcomes Assessment Program. Ann Surg. 2008;248(4):557-563. 

[29] Bhangu A, Søreide K, Di Saverio S, Assarsson JH, Drake FT. Acute appendicitis: modern understanding of pathogenesis, 

diagnosis, and management. Lancet. 2015;386(10000):1278-1287. 

[30] Di Saverio S, Podda M, De Simone B, et al. Diagnosis and treatment of acute appendicitis: 2020 update of the WSES 

Jerusalem guidelines. World J Emerg Surg. 2020;15:27. 

[31] Howell JM, Eddy OL, Lukens TW, Thiessen MEW, Weingart SD, Decker WW. Clinical policy: critical issues in the 

evaluation and management of emergency department patients with suspected appendicitis. Ann Emerg Med. 2010;55(1):71-

116. 

[32] Rud B, Vejborg TS, Rappeport ED, Reitsma JB, Wille-Jørgensen P. Computed tomography for diagnosis of acute 

appendicitis in adults. Cochrane Database Syst Rev. 2019;2019(11):CD009977. 

[33] Crocker JT, Aho JM, Pearl MS, et al. Diagnostic accuracy of ultrasound and computed tomography for appendicitis in 

adults: impact of indeterminate examinations. AJR Am J Roentgenol. 2020;214(3):554-563. 

[34] Ashkenazi I, Zeina AR, Olsha O. Early ultrasound in acute appendicitis avoids CT in most patients but delays surgery 

and increases complicated appendicitis if nondiagnostic - a retrospective study. Am J Surg. 2020;219(4):683-689. 

[35] Liu Z, Ma X, Ullah S, et al. Endoscopic retrograde appendicography: an alternative diagnostic method for acute 

appendicitis. Int J Gen Med. 2021;14:7043-7049. 

 

 

 

Copyright & License: 

 

© Authors retain the copyright of this article. This work is published under the Creative 

Commons Attribution 4.0 International License (CC BY 4.0), permitting unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 


