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Abstract

Background:Gastrointestinal stromal tumor (GIST) is a rare cancer in gastrointestinal carcinomas and has beenwidely known as a
curable disease among all the digestive tumors. However, early detection of malignant potential in patients with GIST has still been a
huge challenge all around the world. CT, MRI, and F-18 FDG PET are all considered as good tests for diagnosing malignant GIST
efficiently, but no recommended suggestions presents which test among the 3 is the prior one in detecting the malignant potential of
GIST. We perform this study to assess the accuracy between CT, MRI, and F-18 FDG PET through network meta-analysis method,
and to rank these tests.

Methodsandanalysis:PubMed, EMBASE.com, CNKI, and CBM databases will be searched without search date and language
restrictions. We will include diagnostic tests which assessed the accuracy of CT, MRI, and F-18 FDG PET in detecting the malignant
potential of GIST. The risk of bias in each study will be independently assessed as low, moderate, or high using criteria adapted from
Quality Assessment of Diagnostic Accuracy Studies 2 (QUADAS-2). Meta-analysis will be performed using STATA 12.0 and R 3.4.1
software. The competing diagnostic tests will be ranked by a superiority index.

Results: This study is ongoing, and will be submitted to a peer-reviewed journal for publication.

Conclusion:This study will provide a comprehensive evidence summary of CT, MRI, and F-18 FDG PET in detecting the malignant
potential of GIST.

Abbreviations: CT = computed tomography, FDG = fluorodeoxyglucose, GI = gastrointestinal, GIST = gastrointestinal stromal
tumors, MRI = nuclear magnetic resonance imaging, PET = positron emission tomography.
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1. Introduction

Gastrointestinal stromal tumors (GIST) are rare tumors
compared with other digestive cancers arising in the muscle
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layer of the gastrointestinal (GI) tract. Recent studies reported
that GISTs present high malignant potential and show a wide
spectrum of clinic courses.[2,3] Hence, it is necessary to observe
malignant GISTs carefully. Unfortunately, due to the lack of early
detection for potential of malignant GISTs, it is hard to make
accurate prognosis in patients with malignant GISTs.[4]

There have been chemotherapies for the patients with GISTs
but part of them are resistant to the treatment, so it is also
mandatory to predict the response to treatment for the malignant
GISTs. However, preoperative evaluation of malignant GISTs
remains difficult for most GISTs are in the submucosa which is
hard to assess the stage of malignant GISTs.[5]

As we all know, CT,MRI, and F-18 fluorodeoxyglucose (FDG)
positron emission tomography (PET) or positron emission
tomography or computed tomography (PET/CT) were proved
to useful for diagnosing tumor staging in different cancers.[6] CT
is a common imaging modality for lots of tumors, besides, for the
patients with GISTs, it is also functional to predict the response of
treatment.[7] Likewise, MRI is considered efficient to detect
malignant GISTs at early stage, which will be helpful for the
patients with GISTs receiving chemotherapy treatment.[8]

Moreover, F-18 FDG PET or PET/CT has been proved to
present high diagnostic accuracy for the patients with malignant
potential.[9,10] A recent meta-analysis reported that F-18 FDG
PET or PET/CT showed good sensitivity and specificity in
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predicting malignant potential of GIST. In the recent
guideline[12] for the management of GIST, there was no
recommended early detection for the malignant potential of
GIST, so our study aims to compare the diagnostic accuracy of
CT, MRI, and F-18 FDG PET or PET/CT in order to provide
better suggestions for the clinic and patients with GIST though
network meta-analysis method and to rank these tests using
superiority index.
2. Methods

2.1. Eligibility criteria
2.1.1. Type of study. Eligible studies will meet the following
criteria: index tests include either CT, MRI, and F-18 FDG PET
or PET/CT or combinations; case–control, cross-sectional, or
cohort designs.

2.1.2. Patients. We will include studies which contain patients
performed on CT orMRI or F-18 FDG PET or PET/CT to predict
malignant potential of GIST.Wewill exclude studies that provide
no sufficient data of diagnostic accuracy. We will put no
limitations in age, gender, and nations.

2.1.3. Index tests.Wewill regard CT, MRI, and F-18 FDG PET
or PET/CT as index tests because these tests are usually used to
predict malignant potential of GISTs. Study inclusion based on
the diagnostic criteria that were used will not be limited while
study inclusion based on the quality of CT, MRI, and F-18 FDG
PET or PET/CT will be limited.

2.1.4. Reference standards. Definitive histopathology follow-
ing surgery will be considered as primary reference standard and
the clinical follow-up after treatment will be the complementary
reference standard.

2.1.5. Outcomes. The primary outcomes are sensitivity,
specificity, and diagnostic odds ratios (DOR).The second
outcomes are relative sensitivity, relative specificity, and relative
diagnostic odds ratio.
2.2. Information sources

PubMed, EMBASE.com, CNKI, and CBM databases will be
searched until March 2018. The references of relevant systematic
reviews/meta-analyses will be searched to identify additional
potential studies.
2.3. Search strategy

Search strategy of PubMed was as follows:
#1 ((((((“GIST”[MeSH Terms]) OR “gist”[Title/Abstract]) OR

“Gastrointestinal stromal tumor”[Title/Abstract]) OR “gastro-
intestinal stromal tumor” [Title/Abstract]) OR “Gastrointestinal
stromal tumors ” [Title/Abstract]) OR “gastrointestinal stromal
tumors” [Title/Abstract])
#2 (((((CT [MeSH Terms]) OR ct [Title/Abstract]) OR

computer tomography [Title/Abstract]) OR Computed Tomog-
raphy [Title/Abstract]) OR Computer tomography [Title/Ab-
stract])))
#3 (((((“MRI”[MeSH Terms]) OR“Magnetic Resonance

Imaging”[Title/Abstract]) OR “Nuclear Magnetic Resonance
Imaging” [Title/Abstract]) OR “nuclear magnetic resonance
imaging” [Title/Abstract]) OR “Nuclear Magnetic Resonance
Imaging ”[Title/Abstract])
2

#4(((((PET/CT [MeSH Terms]) OR Positron Emission Com-
puted Tomography [Title/Abstract]) OR PET [Title/Abstract])
OR F-18 FDG [Title/Abstract]) OR 18F-FDG PET-CT [Title/
Abstract])))
#5 #2 OR #3
#6 #2 OR #4
#7 #5 OR #6
#8 #1 AND #7
2.4. Study selection and data extraction

We will collect data of interest, which including eligible studies
characteristics (e.g., name of the first author, year of publication,
country in which the study was conducted, gold standard, and
index tests), patients characteristics (male, mean age, sample,
method, cutoff level, and risk factors of GIST), and outcomes
(SEN, SPE, TP, FP, FN,TN).
Study selection and data extraction will be performed by one

reviewer (WKY), and will be checked by other reviewers (GL and
PB). Conflict will be resolved by discussion.
2.5. Risk of bias

The risk of bias will be independently evaluated by 2 reviewers
(WKY and GL) for each study as low, moderate, or high using
criteria adapted fromQuality Assessment of Diagnostic Accuracy
Studies 2 (QUADAS-2).[13] Conflict will be resolved by
discussion.
2.6. Network meta-analysis
2.6.1. Pairwise meta-analyses. We will perform pairwise
meta-analyses for each index test separately. Pooled sensitivity
(SEN), specificity (SPE), positive likelihood ratio (PLR), negative
likelihood ratio (NLR), diagnostic odds ratio (DOR), and area
under the summary receiver operating characteristic curve
(AUSROC) will be calculated using bivariate mixed-effects
regression modeling with STATA version 12.0 (Stata, College
Station, TX). The between-study variance will be calculated var
logitSEN and logitSPE.[15–17] The proportion of heterogeneity
according to the threshold effect among the included studies will
be calculated by the squared correlation coefficient estimated
from the between-study covariance variable in the bivariate
model.[18] The heterogeneity between each study will be
estimated using the Q value and the inconsistency index (I2)
test, and the values of 25%, 50%, and 75% for the I2 will be
indicative of low, moderate, and high statistical heterogeneity,
respectively.[19]

Subgroup analyses for each will be conducted on the basis of
the country in which the study was conducted, cutoff level, and
risk of bias.
Deek’s funnel plot will be carried out to evaluate the potential

publication bias when there are more than 10 studies available
for an index test.[20]

2.6.2. Indirect comparisons between competing diagnostic
tests. We will calculate relative diagnostic outcomes between
CT, MRI, and F-18 FDG PET by ANOVA model in R software
version 3.4.1,[14] including relative sensitivity (RSEN), relative
specificity (RSPE), and relative diagnostic odds ratio (RDOR).

2.6.3. Ranking of competing diagnostic tests. Some research-
ers regard DOR as an indicator of ranking of competing
diagnostic tests[21] while the measure might not distinguish



[5] DeMatteo RP, Heinrich MC, EL-Rifai WM, et al. Clinical management

Wei et al. Medicine (2018) 97:16 www.md-journal.com
between tests with high sensitivity but low specificity or vice-
versa. Besides, the superiority index introduced by Deutsch
et al[22] provides more weight to tests performing relatively well
on both diagnostic accuracy measures and less weight on tests
performing poorly on both diagnostic measures or tests
performing better on one measure but poorly on the other.[14]

The superiority index ranges from 0 to ∞, and tends toward ∞
and 0 as the number of tests to which the target test is superior
and inferior increases, respectively, and superiority index tending
to 1 the more the tests are equal.[14]
3. Discussion

CT has been considered as a common diagnostic tool for
radiology evaluation in patients with malignant GIST.[23] MRI
is also functional and efficient in diagnosing malignant GIST[24]

and F-18 FDGPET has unique technique to predict the response
to chemotherapy after treatment.[25] Among imaging studies,
CT is important for detection and localization, moreover, it
plays a vital role in the assessment of extension and follow-up of
these tumors in patients with GIST.[26] Recent study reported
that MRI plays an important role in detecting differences
between imatinib-sensitive and imatinib-resistant GIST
tumors,[27] which can improve the treatment in patients with
malignant GIST. What is more, F-18 FDG PET is valuable in
early evaluation of treatment response and in early detection of
malignant potential in patientswithGIST.[28]However, it is still
unclear which detection will be favorable among the 3
detections for the patients with GIST; hence, we will perform
this network meta-analysis to generate evidence and provide
suggestions for clinic practice.
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