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Abstract

Introduction: Acute appendicitis represents the most common surgical emergency, with diagnostic
challenges leading to high misdiagnosis rates and unnecessary surgeries. While computed
tomography has become the imaging gold standard, radiation exposure concerns have prompted
investigation of magnetic resonance imaging as a viable alternative. This study aimed to compare
the diagnostic accuracy of MRI versus CT in evaluating suspected acute appendicitis.

Methods: A prospective cross-sectional study was conducted at Santosh Medical College &
Hospital, Ghaziabad, from July-December 2012. One hundred seventy-five patients aged 16-65
years with clinically suspected appendicitis underwent both contrast-enhanced CT and MRI
examinations within six hours. Blinded radiologists interpreted images using standardized protocols.
Final diagnosis was established through surgical findings, histopathological examination, or clinical
follow-up.

Results: Of 175 patients, 108 (61.7%) had confirmed appendicitis. CT achieved sensitivity of
96.3%, specificity of 88.1%, and overall accuracy of 93.1%. MRI demonstrated sensitivity of
93.5%, specificity of 91.0%, and overall accuracy of 92.6%. No statistically significant differences
existed between modalities across all performance metrics (p>0.05). ROC analysis revealed
comparable diagnostic performance with area under curve of 0.923 for CT and 0.924 for MRI
(p=0.971). Both modalities successfully identified alternative diagnoses in 38.3% of patients
without appendicitis. Inter-modality agreement was substantial (Cohen's kappa=0.774).

Conclusion: MRI demonstrates diagnostic accuracy equivalent to CT for acute appendicitis
evaluation, supporting its implementation as a radiation-free alternative imaging modality,
particularly beneficial for younger patients and those requiring repeat examinations.

Keywords: Acute appendicitis, Magnetic resonance imaging, Computed tomography, Diagnostic
accuracy, Radiation-free imaging

Introduction

Acute appendicitis represents one of the most common surgical emergencies worldwide, affecting
approximately 7% of the global population during their lifetime (Addiss et al., 1990). The condition
accounts for more than 250,000 appendectomies annually in the United States alone, making it the
most frequent cause of acute abdominal surgery (Flum & Koepsell, 2002). Despite its prevalence,
the diagnosis of acute appendicitis continues to pose significant clinical challenges, with reported
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misdiagnosis rates ranging from 15-30% in various populations, particularly among women of
reproductive age, children, and elderly patients (Lewis et al., 1975).

The clinical presentation of acute appendicitis is notoriously variable, with the classic triad of
periumbilical pain migration to the right iliac fossa, nausea, and fever present in only 50-60% of
patients (Wagner et al., 1996). This diagnostic uncertainty has historically resulted in high negative
appendectomy rates, reaching up to 20-25% in some series, leading to unnecessary surgical
morbidity, increased healthcare costs, and patient dissatisfaction (Flum & Morris, 2003). The
consequences of diagnostic delay are equally concerning, as missed or delayed diagnosis can lead to
appendiceal perforation, peritonitis, and increased mortality rates.

Advanced imaging modalities have emerged as crucial diagnostic tools in the evaluation of
suspected acute appendicitis, fundamentally transforming the diagnostic approach over the past two
decades. The integration of cross-sectional imaging into clinical practice has significantly improved
diagnostic accuracy while reducing negative appendectomy rates from the historically reported 20-
25% to as low as 2-5% in institutions with established imaging protocols (Coursey et al., 2010).
This paradigm shift has established imaging as an indispensable component of modern appendicitis
diagnosis, particularly in challenging cases where clinical presentation is atypical or equivocal.

Computed tomography has become the most widely utilized imaging modality for suspected acute
appendicitis in adult populations, with numerous studies demonstrating its superior diagnostic
performance. Large-scale studies have reported CT sensitivity rates of 94-98% and specificity rates
of 95-99% for acute appendicitis diagnosis (Van Randen et al., 2008). The high spatial resolution,
rapid acquisition time, and excellent visualization of periappendiceal inflammatory changes have
established CT as the reference standard in many emergency departments worldwide. Furthermore,
CT's ability to identify alternative diagnoses in patients presenting with right lower quadrant pain
adds significant clinical value, with alternative diagnoses identified in 25-50% of patients without
appendicitis (Neumayer et al., 2003).

However, the widespread use of CT is tempered by concerns regarding ionizing radiation exposure,
particularly in younger patients and women of reproductive age. The estimated radiation dose from
a typical abdominopelvic CT examination ranges from 10-25 mSv, equivalent to approximately
150-400 chest radiographs (Smith-Bindman et al., 2009). The potential carcinogenic effects of
1onizing radiation have become increasingly recognized, with epidemiological studies suggesting an
increased lifetime cancer risk, particularly in children and young adults undergoing multiple CT
examinations (Brenner & Hall, 2007). These radiation safety concerns have prompted the medical
community to seek alternative imaging strategies that maintain diagnostic accuracy while
eliminating radiation exposure.

Magnetic resonance imaging has emerged as a promising radiation-free alternative to CT for acute
appendicitis diagnosis. Unlike CT, MRI utilizes magnetic fields and radiofrequency pulses to
generate detailed cross-sectional images without ionizing radiation exposure. Early studies
investigating MRI for appendicitis diagnosis demonstrated encouraging results, with reported
sensitivity and specificity rates comparable to CT in selected patient populations (Hérmann et al.,
1998). The absence of radiation exposure makes MRI particularly attractive for pediatric patients,
pregnant women, and individuals requiring repeat imaging examinations.

Recent technological advances in MRI have significantly improved its clinical applicability for
acute abdominal conditions. The development of rapid imaging sequences, including single-shot fast
spin-echo T2-weighted imaging and diffusion-weighted imaging, has reduced examination times to
15-30 minutes while maintaining excellent image quality (Nitta et al., 2005). These technical
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improvements have made MRI more feasible for emergency department use, addressing previous
concerns about lengthy examination times and patient cooperation requirements.

Several European studies have pioneered the use of MRI for acute appendicitis diagnosis, reporting
promising diagnostic accuracy rates. Cobben et al. (2009) conducted a prospective study of 138
patients with clinically suspected appendicitis using a simple MRI protocol, achieving sensitivity
and specificity rates of 100% and 88% respectively. The study demonstrated that MRI could
effectively identify appendicitis while simultaneously detecting alternative diagnoses in patients
without appendicitis. Similarly, Pedrosa et al. (2009) investigated MRI use in pregnant patients
suspected of having appendicitis, reporting significant reduction in negative laparotomy rates and
improved patient outcomes compared to clinical diagnosis alone.

The diagnostic performance of MRI has been further validated through systematic reviews and
meta-analyses. Barger and Nandalur (2010) conducted a comprehensive meta-analysis of MRI
studies for appendicitis diagnosis in adults, reporting pooled sensitivity of 95% and specificity of
97%. These results suggested that MRI diagnostic accuracy was comparable to that historically
reported for CT, supporting its potential as a radiation-free alternative imaging modality.

The Indian healthcare context presents unique challenges and opportunities for implementing
advanced imaging in appendicitis diagnosis. The high prevalence of appendicitis in the Indian
subcontinent, combined with diverse patient populations and varying levels of healthcare
infrastructure, necessitates evidence-based imaging strategies tailored to local requirements (Kotisso
et al., 2005). The growing availability of MRI technology in tertiary care centers across India
provides an opportunity to evaluate its diagnostic performance in the local population while
addressing radiation safety concerns.

The economic implications of diagnostic imaging strategy selection are particularly relevant in
resource-constrained healthcare environments. While MRI examinations typically cost 2-3 times
more than CT studies, the potential reduction in negative appendectomies, decreased surgical
complications, and elimination of radiation-related long-term health risks may result in overall
healthcare cost savings. Comprehensive cost-effectiveness analyses incorporating these factors are
needed to guide imaging strategy selection in different healthcare settings.

The evolving understanding of appendicitis pathophysiology and the recognition of uncomplicated
versus complicated appendicitis have further complicated diagnostic decision-making. Recent
studies suggest that some cases of uncomplicated appendicitis may be successfully managed with
antibiotic therapy alone, making accurate diagnostic characterization even more critical (Salminen
et al., 2011). Advanced imaging modalities, including both CT and MRI, provide detailed
visualization of appendiceal wall characteristics, periappendiceal inflammatory changes, and
potential complications, enabling more precise therapeutic planning.

Quality assurance and standardization of imaging protocols represent crucial elements for successful
implementation of any diagnostic imaging strategy. The development of structured reporting
systems, standardized image acquisition protocols, and continuous quality improvement programs
ensures consistent diagnostic performance across different operators and institutions. These
considerations are particularly important for MRI implementation, where examination techniques
and interpretation criteria may vary significantly between radiologists and institutions.

The aim of the study is to compare the diagnostic accuracy of magnetic resonance imaging (MRI)
versus computed tomography (CT) in the evaluation of acute appendicitis and to assess their relative
performance characteristics including sensitivity, specificity, positive predictive value, and negative
predictive value.
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Methodology

Study Design

This study was conducted as a prospective cross-sectional study.

Study Site

The study was conducted at Santosh Medical College & Hospital, Ghaziabad, a tertiary care
teaching institution serving a large population in the National Capital Region of India.

Study Duration

The study was conducted over a 6-month period from July 2012 to December 2012.

Sampling and Sample Size

The study employed consecutive sampling methodology, enrolling all eligible patients presenting
with clinically suspected acute appendicitis during the study period. This approach minimized
selection bias and ensured representative sample composition reflecting the actual patient population
seeking care for suspected appendicitis. The sample size was calculated based on expected
diagnostic accuracy rates for both MRI and CT, with assumptions of 95% sensitivity and 90%
specificity for CT, and 92% sensitivity and 94% specificity for MRI, based on published literature.
Using a power of 80% and alpha level of 0.05, with an expected prevalence of appendicitis of 60%
in the study population, a minimum sample size of 150 patients was calculated. Accounting for
potential dropouts and incomplete studies, the target enrollment was set at 180 patients. The sample
size calculation also considered the need for adequate statistical power to detect meaningful
differences in diagnostic accuracy between the two imaging modalities.

Inclusion and Exclusion Criteria

Inclusion criteria comprised patients aged 16-65 years presenting to the emergency department with
clinical signs and symptoms suggestive of acute appendicitis including right lower quadrant pain,
tenderness on physical examination, and elevated inflammatory markers, patients with equivocal
clinical presentation requiring imaging evaluation for diagnostic clarification, those providing
informed written consent for participation in both imaging examinations, and patients medically
stable enough to undergo both CT and MRI examinations within a 6-hour timeframe. Exclusion
criteria included patients with absolute contraindications to MRI such as cardiac pacemakers,
cochlear implants, or metallic foreign bodies, those with severe claustrophobia preventing MRI
completion, patients with known allergy to iodinated contrast agents preventing CT examination,
pregnant patients to avoid radiation exposure, those with previous appendectomy, patients with
established diagnosis of appendicitis requiring immediate surgical intervention without imaging,
individuals with chronic inflammatory bowel disease or other chronic abdominal conditions that
could confound imaging interpretation, patients unwilling or unable to provide informed consent,
and those with hemodynamic instability requiring immediate surgical intervention.

Data Collection Tools and Techniques

Data collection was performed using a comprehensive structured proforma designed specifically for
this comparative imaging study, incorporating patient demographics, clinical presentation details,
laboratory parameters, and detailed imaging findings from both modalities. All patients underwent
standardized clinical evaluation including detailed history taking, focused physical examination with
assessment of classical appendicitis signs, and baseline laboratory investigations including complete
blood count, C-reactive protein, and liver function tests. CT examinations were performed using a
64-slice multidetector CT scanner with standardized protocol including oral contrast administration
2 hours prior to examination, intravenous contrast injection at 3ml/kg body weight, and image
acquisition in portal venous phase. MRI examinations were conducted using a 1.5 Tesla MRI
scanner with dedicated abdominal coil, employing a comprehensive protocol including T2-weighted
fast spin-echo sequences in axial and coronal planes, T1-weighted gradient-echo sequences,
diffusion-weighted imaging with apparent diffusion coefficient mapping, and post-gadolinium T1-
weighted sequences when clinically indicated. All imaging studies were interpreted by board-
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certified radiologists with minimum 5 years experience in abdominal imaging, who were blinded to
the results of the alternative imaging modality during initial interpretation. Final diagnosis was
established through surgical findings and histopathological examination of appendectomy
specimens, or through clinical follow-up for patients managed conservatively.

Data Management and Statistical Analysis

Data management was performed using a secure electronic database system with built-in validation
checks to ensure data quality and completeness. All imaging findings were systematically recorded
using standardized terminology and scored using a 5-point confidence scale for appendicitis
diagnosis ranging from 1 (definitely absent) to 5 (definitely present). Statistical analysis was
performed using SPSS version 20.0 software package, with descriptive statistics calculated for all
demographic and clinical variables. Diagnostic accuracy parameters including sensitivity,
specificity, positive predictive value, negative predictive value, and overall accuracy were
calculated for both imaging modalities using surgical and histopathological findings as the reference
standard. Receiver operating characteristic curves were constructed for both modalities, and areas
under the curve were compared using DeLong's test. Inter-modality agreement was assessed using
Cohen's kappa coefficient, with values interpreted according to standard guidelines. Confidence
intervals were calculated using Wilson's method for binomial proportions. Subgroup analyses were
performed based on patient age, gender, duration of symptoms, and presence of complications.
McNemar's test was used to compare paired diagnostic accuracy rates between the two imaging
modalities. Statistical significance was defined as p-value less than 0.05 for all analyses.

Ethical Considerations

The study protocol was submitted to the Institutional Ethics Committee of Santosh Medical College
& Hospital for comprehensive review and approval prior to patient enrollment. Written informed
consent was obtained from all participants after detailed explanation of study objectives, procedures,
potential risks and benefits, and alternatives to participation. Special consideration was given to the
additional radiation exposure from CT examination, with patients informed about estimated
radiation doses and potential long-term risks.

Results

Table 1: Demographics and Clinical Characteristics of Study Population (n=175)

Characteristic Frequency (n) Percentage (%)
16-25 years 68 38.9
26-35 years 52 29.7
Age Groups 36-45 years 34 19.4
46-65 years 21 12
Male 98 56
Gender Female 77 44
<24 hours 89 50.9
Duration of Symptoms 24-48 hours 56 32
>48 hours 30 17.1
Right iliac fossa pain 158 90.3
. . . Nausea/Vomiting 142 81.1
Clinical Presentation Fever o8 56
Rebound tenderness 134 76.6
Laboratorv Parameters Elevated WBC count 156 89.1
y Elevated CRP 149 85.1
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Table 2: Distribution of Final Diagnoses Based on Surgical and Clinical Qutcomes (n=175)
Final Diagnosis Frequency (n) Percentage (%)
. ... | Acute appendicitis (uncomplicated) | 78 44.6
é]a):)eesndlcms Acute appendicitis (complicated) 30 17.1
Total 108 61.7
Mesenteric lymphadenitis 18 10.3
Ovarian pathology 14 8
Non- Urinary tract infection 12 6.9
Appendicitis | Gastroenteritis 10 5.7
Cases Inflammatory bowel disease 6 34
Other diagnoses 7 4
Total 67 38.3
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Table 3: Diagnostic Performance of Computed Tomography (n=175)
CT Findings Final Diagnosis
Appendicitis No Appendicitis | Total
Positive for Appendicitis | 104 8 112
Negative for Appendicitis | 4 59 63
Total 108 67 175
Performance Metric Value 95% CI
Sensitivity 96.3% 90.8-99.0%
Specificity 88.1% 78.1-94.8%
Positive Predictive Value 92.9% 86.4-96.9%
Negative Predictive Value 93.7% 84.5-98.2%
Accuracy 93.1% 88.7-96.4%
Table 4: Diagnostic Performance of Magnetic Resonance Imaging (n=175)
MRI Findings Final Diagnosis
Appendicitis No Appendicitis | Total
Positive for Appendicitis | 101 6 107
Negative for Appendicitis | 7 61 68
Total 108 67 175
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Performance Metric Value 95% CI

Sensitivity 93.5% 87.1-97.4%
Specificity 91.0% 81.5-96.6%
Positive Predictive Value 94.4% 88.3-97.9%
Negative Predictive Value 89.7% 80.1-95.9%
Accuracy 92.6% 87.9-96.0%

Table 5: Comparative Analysis of Diagnostic Accuracy Between CT and MRI
Performance Metric CT (%) | MRI (%) | Difference (%) | P-value
Sensitivity 96.3 93.5 2.8 0.344
Specificity 88.1 91.0 -2.9 0.565
Positive Predictive Value | 92.9 94.4 -1.5 0.653
Negative Predictive Value | 93.7 89.7 4.0 0.394
Overall Accuracy 93.1 92.6 0.5 0.841
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Table 6: ROC Curve Analysis and Inter-modality Agreement
Parameter CT MRI P-value
ROC Analysis
Area Under Curve (AUC) | 0.923 0.924 0.971
Standard Error 0.025 0.023 -
95% CI for AUC 0.874-0.972 | 0.879-0.969 | -
Agreement Analysis
Concordant Cases (n) 152
Discordant Cases (n) 23
Cohen's Kappa 0.774
Agreement Level Substantial
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Discussion

The demographic characteristics of our study population demonstrate patterns consistent with
established epidemiological data for acute appendicitis. The male predominance (56.0%) and peak
incidence in the 16-25 years age group (38.9%) align closely with findings reported by Addiss et al.
(1990) in their comprehensive epidemiological study, which established appendicitis as
predominantly affecting young adults with slight male preponderance. The clinical presentation
profile, with right iliac fossa pain in 90.3% of patients and classic inflammatory signs in the
majority, reflects the typical spectrum described by Wagner et al. (1996) in their systematic analysis
of appendicitis presentation patterns. The elevated inflammatory markers in 89.1% of patients
(elevated WBC) and 85.1% (elevated CRP) support the utility of laboratory parameters as
adjunctive diagnostic tools, consistent with observations by Kumar et al. (2008) in their Indian
population study.

The diagnostic performance of CT in our study demonstrated high sensitivity (96.3%) and good
specificity (88.1%), results that align closely with the meta-analysis conducted by Van Randen et al.
(2008), who reported pooled sensitivity of 94% and specificity of 95% for CT in appendicitis
diagnosis. Our findings are also consistent with the large prospective study by Pickhardt et al.
(2011), which achieved 98.5% sensitivity and 98.2% specificity using multidetector CT. The
slightly lower specificity in our study (88.1% vs 95-98% in literature) may reflect the challenging
nature of appendicitis diagnosis in our patient population, where inflammatory conditions and
alternative diagnoses can present with similar imaging appearances.

The positive predictive value of 92.9% and negative predictive value of 93.7% in our study compare
favorably with previously published data. Coursey et al. (2010) reported similar predictive values in
their 10-year institutional analysis, emphasizing CT's role in reducing negative appendectomy rates
from 20% to less than 5%. The high negative predictive value is particularly clinically significant, as
it supports the use of CT to confidently exclude appendicitis in patients with atypical presentations,
thereby avoiding unnecessary surgical interventions.

Our MRI results demonstrated sensitivity of 93.5% and specificity of 91.0%, findings that closely
match the meta-analysis by Barger and Nandalur (2010), who reported pooled sensitivity of 95%
and specificity of 97% for MRI in appendicitis diagnosis in adults. The performance metrics are also
consistent with the prospective study by Cobben et al. (2009), who achieved 100% sensitivity and
88% specificity using a simple MRI protocol in 138 patients with suspected appendicitis. The
slightly lower sensitivity in our study compared to some published series may reflect the learning
curve associated with MRI implementation and the wvariability in imaging protocols and
interpretation experience.

The positive predictive value of 94.4% for MRI was superior to that of CT (92.9%), suggesting
excellent diagnostic confidence when MRI findings are positive for appendicitis. This finding is
particularly relevant given the radiation-free nature of MRI, making it an attractive option for
younger patients and those requiring repeat imaging. The negative predictive value of 89.7%, while
lower than CT, remains clinically acceptable and supports MRI's utility in excluding appendicitis
when imaging findings are negative.

The comparative analysis revealed no statistically significant differences between CT and MRI
across all diagnostic performance metrics (p>0.05 for all comparisons). This finding supports the
hypothesis that MRI diagnostic accuracy is comparable to CT for acute appendicitis diagnosis,
consistent with emerging literature suggesting MRI as a viable radiation-free alternative. The small
numerical differences observed (CT sensitivity 96.3% vs MRI 93.5%) fall within the confidence
intervals and likely reflect normal variation rather than true performance differences.

These results align with the findings of Inci et al. (2011), who compared unenhanced MRI with CT
in 48 patients and found no significant difference in diagnostic accuracy. Similarly, Chabanova et al.
(2011) reported comparable performance between MRI and clinical assessment combined with
laboratory parameters, supporting MRI's role as an effective diagnostic tool for appendicitis
evaluation.
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The ROC curve analysis revealed nearly identical performance between CT (AUC = 0.923) and
MRI (AUC = 0.924), with overlapping confidence intervals confirming the lack of statistically
significant difference (p = 0.971). Both modalities demonstrated excellent discriminatory ability,
with AUC values exceeding 0.9, indicating high diagnostic accuracy. These findings are consistent
with the systematic review by Heverhagen et al. (2012), who reported similar AUC values for MRI
in appendicitis diagnosis.

The substantial agreement between CT and MRI (Cohen's kappa = 0.774) indicates good
concordance between the two modalities, with 87% of cases showing concordant results. The
discordant cases (n=23) were primarily related to early or atypical appendicitis presentations and
cases with significant bowel gas artifacts affecting CT interpretation or patient motion artifacts
compromising MRI quality.

Both imaging modalities demonstrated excellent capability for identifying alternative diagnoses in
patients without appendicitis. In our study, 38.3% of patients had final diagnoses other than
appendicitis, with gynecological pathology (8.0%), urinary tract infections (6.9%), and
gastroenteritis (5.7%) being the most common alternatives. This finding emphasizes the importance
of comprehensive cross-sectional imaging in patients with atypical presentations, consistent with
observations by Neumayer and Kennedy (2003) regarding the complexity of diagnosis, particularly
in women of reproductive age.

The ability of both CT and MRI to accurately identify these alternative diagnoses adds significant
clinical value beyond appendicitis diagnosis alone. This comprehensive diagnostic capability
justifies the use of advanced imaging in patients with equivocal clinical presentations, even when
considering the higher costs compared to clinical assessment alone.

Conclusion

This prospective cross-sectional study demonstrates that MRI diagnostic accuracy is comparable to
CT for acute appendicitis evaluation, with no statistically significant differences in sensitivity
(93.5% vs 96.3%), specificity (91.0% vs 88.1%), or overall accuracy (92.6% vs 93.1%). Both
imaging modalities achieved excellent diagnostic performance with AUC values exceeding 0.92 and
substantial inter-modality agreement (k=0.774). The study confirms that MRI can serve as a viable
radiation-free alternative to CT for appendicitis diagnosis, particularly beneficial for younger
patients and those requiring repeat imaging. Both modalities effectively identified alternative
diagnoses in 38.3% of patients without appendicitis, demonstrating comprehensive diagnostic
capability. The demographic patterns and clinical presentations observed align with established
epidemiological data, supporting the study's external validity. These findings provide evidence-
based support for implementing MRI-based diagnostic algorithms in selected patient populations,
though institutional factors including cost, availability, and radiological expertise must be carefully
considered. The comparable diagnostic performance justifies the clinical consideration of MRI as an
alternative first-line imaging modality in institutions with appropriate resources and expertise.

Recommendations

Healthcare institutions should develop structured protocols for appropriate patient selection for MRI
versus CT appendicitis evaluation, considering factors such as patient age, pregnancy status, and
clinical presentation complexity. Radiologists interpreting MRI for appendicitis should undergo
specialized training in rapid abdominal MRI techniques and appendicitis-specific imaging findings
to ensure optimal diagnostic accuracy. Emergency departments should establish clear guidelines for
imaging modality selection, incorporating patient-specific factors, institutional capabilities, and
cost-effectiveness considerations into decision-making algorithms. Quality assurance programs
should be implemented to monitor diagnostic accuracy, inter-observer agreement, and clinical
outcomes for both imaging modalities.

Vol.20 No. 01 (2013) JPTCP (84-95) Page | 93


https://jptcp.com/index.php/jptcp/issue/view/79

Diagnostic Accuracy Of Magnetic Resonance Imaging Versus Computed Tomography In Evaluation Of Acute
Appendicitis: A Cross-Sectional Study

References

Addiss, D. G., Shaffer, N., Fowler, B. S., & Tauxe, R. V. (1990). The epidemiology of
appendicitis and appendectomy in the United States. American Journal of Epidemiology, 132(5),
910-925. doi:10.1093/oxfordjournals.aje.al 15734

Barger, R. L., & Nandalur, K. R. (2010). Diagnostic performance of magnetic resonance imaging
in the detection of appendicitis in adults: A meta-analysis. Academic Radiology, 17(10), 1211-
1216. doi:10.1016/j.acra.2010.05.003

Brenner, D. J., & Hall, E. J. (2007). Computed tomography—an increasing source of radiation
exposure. New England Journal of Medicine, 357(22), 2277-2284. doi:10.1056/NEJMra072149
Chabanova, E., Balslev, 1., Achiam, M., Nielsen, Y. W., Adamsen, S., & Tolsgaard-Hansen, P.
(2011). Unenhanced MR imaging in adults with clinically suspected acute appendicitis. European
Journal of Radiology, 79(2), 206-210. doi:10.1016/j.ejrad.2010.03.003

Cobben, L., Groot, 1., Kingma, L., Coerkamp, E., Puylaert, J., & Blickman, J. (2009). A simple
MRI protocol in patients with clinically suspected appendicitis: Results in 138 patients and effect
on outcome of appendectomy. European Radiology, 19(5), 1175-1183. doi:10.1007/s00330-008-
1270-9

Coursey, C. A., Nelson, R. C., Patel, M. B., Cochran, C., Dodd, L. G., Delong, D. M., ... & Jaffe,
T. A. (2010). Making the diagnosis of acute appendicitis: Do more preoperative CT scans mean
fewer negative appendectomies? A 10-year study. Radiology, 254(2), 460-468.
doi:10.1148/radiol.09082298

Doria, A. S., Moineddin, R., Kellenberger, C. J., Epelman, M., Beyene, J., Schuh, S., ... & Dick,
P. T. (2006). US or CT for diagnosis of appendicitis in children and adults? A meta-analysis.
Radiology, 241(1), 83-94. doi:10.1148/radiol.2411050913

Flum, D. R., & Koepsell, T. (2002). The clinical and economic correlates of misdiagnosed
appendicitis: ~ Nationwide  analysis.  Archives  of  Surgery, 137(7), 799-804.
doi:10.1001/archsurg.137.7.799

Flum, D. R., & Morris, A. (2003). Factors associated with perforation in adults with acute
appendicitis. Archives of Surgery, 138(9), 982-987. doi:10.1001/archsurg.138.9.982

Heverhagen, J. T., Pfestroff, K., Heverhagen, A. E., Klose, K. J., Kessler, K., & Sitter, H. (2012).
Diagnostic accuracy of magnetic resonance imaging: A prospective evaluation of patients with
suspected appendicitis. Journal of Magnetic Resonance Imaging, 35(3), 617-623.
doi:10.1002/jmri.22854

Hormann, M., Paya, K., Eibenberger, K., Kreuzer, S., & Deutinger, M. (1998). MR imaging in
children with nonperforated acute appendicitis: Value of unenhanced MR imaging in
sonographically selected cases. American Journal of Roentgenology, 171(2), 467-470.
doi:10.2214/ajr.171.2.9694474

Inci, E., Hocaoglu, E., Aydin, S., Palabiyik, F., Cimilli, T., & Turhan, A. N. (2011). Efficiency of
unenhanced MRI in the diagnosis of acute appendicitis: Comparison with Alvarado scoring
system and histopathological results. European Journal of Radiology, 80(2), 253-258.
doi:10.1016/j.ejrad.2010.06.043

Karakas, S. P., Guelfguat, M., Leonidas, J. C., Springer, S., & Singh, S. P. (2000). Acute
appendicitis in children: Comparison of clinical diagnosis with ultrasound and CT imaging.
Pediatric Radiology, 30(2), 94-98. doi:10.1007/s002470050023

Kotisso, B., Bekele, A., Misgna, T., & Wolde, A. (2005). Acute appendicitis in Ethiopia:
Presentation and management outcome. East African Medical Journal, 82(11), 571-575.

Kumar, S., Jain, S., Parmar, V., & Jamal, A. (2008). Role of CRP and ultrasound in diagnosis of
appendicitis: A comparative evaluation. Indian Journal of Surgery, 70(4), 178-182.
doi:10.1007/s12262-008-0051-y

Vol.20 No. 01 (2013) JPTCP (84-95) Page | 94


https://jptcp.com/index.php/jptcp/issue/view/79

Diagnostic Accuracy Of Magnetic Resonance Imaging Versus Computed Tomography In Evaluation Of Acute
Appendicitis: A Cross-Sectional Study

e Lewis, F. R., Holcroft, J. W., Boey, J., & Dunphy, E. (1975). Appendicitis: A critical review of
diagnosis and treatment in 1,000 cases. Archives of Surgery, 110(5), 677-684.
doi:10.1001/archsurg.1975.01360110223026

e Neumayer, L., Kennedy, A., & the Appendicitis Study Group. (2003). Imaging in appendicitis: A
review with special emphasis on the treatment of women. Obstetrics & Gynecology, 102(6),
1404-1409. doi:10.1016/j.obstetgynecol.2003.09.020

e Nitta, N., Takahashi, M., Furukawa, A., Murata, K., Mori, M., & Fukushima, M. (2005). MR
imaging of the normal appendix and acute appendicitis. Journal of Magnetic Resonance Imaging,
21(2), 156-165. doi:10.1002/jmri.20246

e Pedrosa, 1., Lafornara, M., Pandharipande, P. V., Goldsmith, J. D., & Rofsky, N. M. (2009).
Pregnant patients suspected of having acute appendicitis: Effect of MR imaging on negative
laparotomy rate and appendiceal perforation rate. Radiology, 250(3), 749-757.
doi:10.1148/radiol.2503081078

e Pickhardt, P. J., Lawrence, E. M., Pooler, B. D., & Bruce, R. J. (2011). Diagnostic performance
of multidetector computed tomography for suspected acute appendicitis. Annals of Internal
Medicine, 154(12), 789-796. doi:10.7326/0003-4819-154-12-201106210-00006

e Raja, A. S., Wright, C., Sodickson, A. D., Zane, R. D., Schiff, G. D., Hanson, R, ... & Khorasani,
R. (2010). Negative appendectomy rate in the era of CT: An 18-year perspective. Radiology,
256(2), 460-465. doi:10.1148/radiol. 10091570

e Sauerland, S., Jaschinski, T., & Neugebauer, E. A. (2010). Laparoscopic versus open surgery for
suspected appendicitis. Cochrane Database of Systematic Reviews, 10, CD001546.
doi:10.1002/14651858.CD001546.pub3

e Terasawa, T., Blackmore, C. C., Bent, S., & Kohlwes, R. J. (2004). Systematic review:
Computed tomography and ultrasonography to detect acute appendicitis in adults and
adolescents. Annals of Internal Medicine, 141(7), 537-546. doi:10.7326/0003-4819-141-7-
200410050-00009

e Oto, A., Emst, R. D., Ghulmiyyah, L. M., Nishino, T. K., Hughes, D., Chaljub, G., & Saade, G.
(2009). MR imaging in the triage of pregnant patients with acute abdominal and pelvic pain.
Abdominal Imaging, 34(2), 243-250. doi:10.1007/s00261-008-9381-2

e Smith-Bindman, R., Lipson, J., Marcus, R., Kim, K. P., Mahesh, M., Gould, R., ... & Miglioretti,
D. L. (2009). Radiation dose associated with common computed tomography examinations and
the associated lifetime attributable risk of cancer. Archives of Internal Medicine, 169(22), 2078-
2086. doi:10.1001/archinternmed.2009.427

e Van Randen, A., Bipat, S., Zwinderman, A. H., Ubbink, D. T., Stoker, J., & Boermeester, M. A.
(2008). Acute appendicitis: Meta-analysis of diagnostic performance of CT and graded
compression US related to prevalence of disease. Radiology, 249(1), 97-106.
doi:10.1148/radiol.2491071652

e Wagner, J. M., McKinney, W. P., & Carpenter, J. L. (1996). Does this patient have appendicitis?
Journal of the American Medical Association, 276(19), 1589-1594. doi:10.1001/
jama.1996.03540190063031

Vol.20 No. 01 (2013) JPTCP (84-95) Page | 95


https://jptcp.com/index.php/jptcp/issue/view/79



