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Summary: There have been numerous studies done to explore the diagnostic performance of quanti-
tative diffusion-weighted (DW) MR imaging to differentiate between benign and malignant pancre-
atic masses. However, the results have been inconsistent. We performed a meta-analysis to investigate 
whether DW-MR imaging can differentiate between these two diseases. Databases including 
MEDLINE, EMBASE and Cochrane Library were utilized to find relevant articles published between 
January 2001 and January 2014. A Stata version 12.0 and a Meta-Disc version 1.4 were used to de-
scribe primary results. Twelve studies with 594 patients, which fulfilled the inclusion criteria, were 
enrolled for the analysis. The pooled sensitivity and specificity of DW imaging was 0.91 (95% CI: 
0.84, 0.95) and 0.86 (95% CI: 0.76, 0.93) respectively. The area under the curve of the summary re-
ceiver operating characteristic was 0.95 (95% CI: 0.93, 0.96). The results indicated that DW imaging 
might be a valuable tool for differentiating benign and malignant pancreatic masses.  
Key words: apparent diffusion coefficient; diffusion-weighted imaging; magnetic resonance imaging; 
meta-analysis; pancreatic tumor; pancreatic adenocarcinoma 

 
    

Pancreatic cancer, which represents a major di-
agnostic and therapeutic concern, is characterized by 
high mortality and short survival time even after early 
diagnosis. Current imaging methods can achieve a ra-
diological diagnosis of high sensitivity and specificity 
only in advanced tumors, often with only palliative 
therapeutic options left[1]. Despite the great technical 
advances in imaging, such as ultrasonography, mul-
tidetector computed tomography (MDCT) and mag-
netic resonance imaging (MRI), differentiation be-
tween cancerous and noncancerous pancreatic masses 
at an early stage is not satisfactory and new methods 
are justifiably required[2]. 
    The principle of Brownian motion (random ther-
mal diffusion) of small molecules in a tissue is the ba-
sis of diffusion-weighted imaging (DWI). The impor-
tant role of DWI in oncological applications is widely 
accepted and its value for abdominal lesion detection 
and characterization is increasingly investigated[3]. The 
implementation of ultrafast imaging techniques, such 
as parallel imaging, has made DWI of the upper ab-
domen a feasible option. This has been found to be 
useful in the differentiation of malignant from benign 
liver lesions[4, 5]. 
     However, while the diagnostic performances of 
pancreatic quantitative DWI were examined in nu-
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merous studies, the differences in the patient charac-
teristics, MR imaging techniques and diagnostic crite-
ria for malignancy cause inconsistent results[6]. The 
aim of this study was to review published studies that 
utilized DWI to detect malignant and benign pancre-
atic lesions, and to evaluate the overall diagnostic 
value of DWI in the differentiation of pancreatic le-
sions using a meta-analysis. This would allow us to 
establish a non-invasive imaging protocol in the clini-
cal routine to differentiate between cancerous and 
noncancerous pancreatic masses. 
 
1 MATERIALS AND METHODS 
 
   This meta-analytic review was done with reference 
to the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) statement[7, 8]. 
1.1 Literature Search 

We performed a comprehensive computer litera-
ture search to identify articles on the diagnostic per-
formance of DWI in the differentiation of pancreatic 
lesions published from January 2001 to January 2014 
in the MEDLINE, EMBASE and Cochrane Library 
databases. A search was performed with the following 
terms or MeSH subject headings used: “diffu-
sion-weighted magnetic resonance images” OR “dif-
fusion magnetic resonance” OR “DW-MRI” OR “DW 
magnetic resonance images” AND “pancreas” AND 
“pancreatic tumor” OR “pancreatic adenocarcinoma”. 
A manual search of list of references included in the 
studies and review articles was done. 
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1.2 Selection of Articles 
    Two investigators, blinded to the journal, author, 
institution and date of publication, independently 
checked the retrieved articles. The two investigators 
resolved any type of disagreement by consensus. By 
using standardized data extraction form, we read each 
abstract to procure the potentially eligible articles. 
Then we retrieved the full text to determine whether 
the articles were eligible for our study or not. The in-
clusion criteria for the articles were (a) article pub-
lished in English; (b) use of DWI to differentiate be-
tween cancerous and noncancerous pancreatic masses; 
(c) sufficient information to calculate true-positive 
(TP), false-negative (FN), false-positive (FP), and 
true-negative (TN) values for per patient-level statis-
tics; (d) total number of lesions > 20; (e) assessing the 
quality of study design. If the number of “Yes” an-
swers to 14 questions was > 9 in the Quality Assess-
ment of Diagnostic Accuracy Studies (QUADAS), a 
quality assessment tool specifically developed for sys-
tematic reviews of diagnostic accuracy studies[9], the 
article was included. The article was excluded if the 
number of ‘‘No’’ or ‘‘unclear’’ answers was > 4; (f) if 
two articles contained similar data or subsets of data, 
the one with the most details or most recent publica-
tion date was chosen; and (g) studies which applied 
histo-pathological analysis (performed at surgery or 
biopsy) and/or clinical and imaging follow-up as a 
reference standard. We contacted the authors of ab-
stracts and studies with insufficient data to request for 
additional information regarding their studies.  
1.3 Data Extraction and Quality Assessment 

The two investigators who selected the eligible 
articles also performed the relevant data extraction in-
dependently. To resolve disagreement between the re-
viewers, a third reviewer assessed all of the involved 
items. Two observers assessed the methodological 
quality of included studies independently by using the 
QUADAS. We utilized QUADAS criteria again to 
further examine relevant studies. To perform accuracy 
analyses, we extracted data on characteristics of stud-
ies, patients, measurements and results. For each re-
port, we extracted the following items: author, year of 
publication, study population, study design (prospec-
tive, retrospective or unknown), patient enrollment 
(consecutive or not), different b values, and magnetic 
field strength. We calculated the values of TP, FP, FN, 
and TN for the detection of lesions from each study 
and constructed 2 × 2 contingency tables. 
1.4 Statistical Analysis 
   We extracted or calculated the sensitivity and 
specificity of the techniques assessed in a given study 
using 2 × 2 contingency tables. We also added a value 
of 0.5 to all cells of studies that had a count of zero to 
avoid potential problems in odds calculations for stud-
ies with sensitivities or specificities of 100%.  
1.4.1 Summary Performance Estimates    We 
calculated summary sensitivity and specificity after the 
antilogit transformation of estimated model parameters. 
We then derived corresponding positive likelihood, 
negative likelihood and diagnostic odds ratios as func-
tions of these summary estimates. We also used the 
derived estimates of sensitivity, specificity, and re-
spective variances to construct a summary receiver 

operating characteristic (ROC) curve. The area under 
the ROC curve was then used as an alternative global 
measurement of test performance. Next was the calcu-
lation of the diagnostic odds ratio (DOR). DOR is the 
odds of having a positive test result among patients 
with the given disease compared to the odds of having 
a positive test result among patients without the dis-
ease. The method of calculation is as follows: 
DOR=LR+/LR–, where LR+ is the positive likelihood 
ratio and LR– is the negative likelihood ratio. This 
measure is a single indicator of test accuracy that 
comprises a combination of sensitivity and specificity 
information. The posttest probability of cancerous 
pancreatic masses (Ppost) is calculated from likelihood 
ratios by using the Bayes theorem as follows: Ppost = 
(LR×Ppre)/[(1–Ppre)×(1–LR)], where Ppre, the pretest 
probability, is the suspicion for cancerous pancreatic 
masses.  
1.4.2 Homogeneity Test    We used the inconsis-
tency index (I-squared, I2) to estimate the heterogene-
ity of individual studies contributing to the pooled es-
timate. I2 describes the percentage of total variation 
across studies due to heterogeneity rather than chance. 
Furthermore, it is used as a measure to quantify the 
amount of heterogeneity. I2 >50% suggests heteroge-
neity[10]. We finalized the pooling of data within the 
bivariate mixed-effects binary regression-modeling 
framework. If there were notable heterogeneities, a 
random-effects model summarized the test perform-
ance, otherwise a fixed-effects model was used[11].  
1.4.3 Publication Bias Analysis    There are more 
chances of studies with optimistic results for publica-
tion than those with unfavorable results. Since publi-
cation biases would tend to exaggerate clinical effects, 
resulting in potentially erroneous clinical decision, it is 
important to assess the likely extent of the bias and its 
potential impact on the final conclusion[12]. To assess 
the publication bias, we utilized the Deeks’ Funnel 
Plot Asymmetry Test. If there occurred a nonzero 
slope coefficient (P<0.10), we considered a publica-
tion bias to be present.   
1.4.4 Threshold Effect    Threshold effect was one 
important extra source of variation in meta-analysis. If 
the threshold effect exists, an inverse correlation ap-
pears. Combining the study results concerning fitting 
of an ROC curve was better than pooling sensitivities 
and specificities together in these cases. We assessed 
representation of accuracy estimates from each study 
in a ROC space and computation results of spearman 
correlation coefficient between the log (SEN) and log 
(1–SPE) for any threshold effect. A typical pattern of 
“shoulder arm” plot in a ROC space along with a 
strong positive correlation would suggest threshold 
effect[13, 14]. 
1.4.5 Subgroup and Sensitivity Analysis    Sub-
group analyses were also performed according to pa-
tient enrollment type (consecutive vs. nonconsecutive 
or unreported), study design (prospective vs. retro-
spective) and b value (b ≥ or <500 s/mm2). We reap-
praised the pooled estimates due to exclusion of one 
study. We then compared the reappraised results with 
the original results to assess stability and reliability of 
our meta-analysis. 
     All the statistical computations were performed 



952                                                         J Huazhong Univ Sci Technol［Med Sci］ 34(6):2014 

using Stata/SE software (version 12.0, StataCorp) and 
Meta-Disc (version 1.4, Javier Zamora). P values less 
than 0.05 were considered statistically significant. 
 
 
2 RESULTS 
 
2.1 Literature Search and Selection of Studies 

A total of 118 abstracts were retrieved after the 
computer search and manual crosschecking of refer-
ence lists. Twenty-eight articles were deemed eligible 
after reading the titles and abstracts. After reading the 

full texts, we excluded 16 of the 28 relevant articles. 
The reasons were as follows: (a) not assess the diag-
nostic value of DWI for pancreatic lesions (n=4); (b) 
insufficient data to calculate TP, FP, TN, and FN (n=7); 
(c) using various diagnostic methods to differentiate 
pancreatic mass (n=2); (d) number of patients < 20 
(n=2); and (e) presentation of similar data or subsets of 
data in other articles (n=1). Henceforth, twelve studies 
with 594 patients, with all of the inclusion criteria ful-
filled, were enrolled for the analysis. The characteris-
tics of these 12 studies are presented in table 1.  

 
Table 1 The characteristics of included studies 

Study authors, year of 

 publication,  

and reference No. 

Number  

of pa-

tients 

Study  

design  

Patients’ 

enrollment 

 b value 

 (s/mm2) 

Field  

strength 

(T) 

QUADAS 

score 

Kartalis et al, 2009[15] 36 Retrospective Consecutive 0, 500 1.5  11 

Conciai et al, 2014[16] 

Ichikawa et al, 2007[17] 

33 

49 

Retrospective 

ND 

ND 

ND 

0, 50 

0, 1000 

1.5 

1.5 

10 

11 

Hur et al, 2012[18] 

Muhi et al, 2012[19] 

Huang et al, 2011[20] 

Lee et al, 2008[21] 

Klauss et al, 2011[22] 

Kamisawa et al, 2010[23] 

Sandrasegaran et al, 2011[24] 

Fatima et al, 2011[25] 

Schraibman et al, 2011[26] 

36 

64 

50 

60 

29 

53 

70 

69 

45 

Retrospective 

Retrospective 

ND 

Prospective 

Prospective 

Prospective 

Retrospective 

Retrospective 

Prospective 

ND 

ND 

Consecutive 

Consecutive 

ND 

Consecutive 

ND 

ND 

ND 

0, 500 

500, 1000 

0, 1000 

0, 1000 

0, 200 

0, 50 

50, 400 

500, 1000 

500, 700 

1.5 or 3.0 

1.5 

3.0 

1.5 

1.5 

1.5 

1.5 

1.5 

1.5      

11 

11 

12 

10 

13 

11 

11 

10 

11 

ND, not documented 

 
2.2 Study Description and Assessment of Study 
Quality 
   We conducted all analyses based on per-patient data 
analysis. In these 12 studies, six studies[15, 16, 18, 19, 24, 25 ] en-
rolled patients retrospectively whereas four stud-
ies[21–23, 26] enrolled patients prospectively. Four stud-
ies[15, 20, 21, 23] enrolled patients in a consecutive manner 
while the others[16–19, 22, 24–26] were not enrolled in a 
consecutive manner, or the manner of enrollment was 
unknown. Table 1 shows the principal characteristics 
of the 12 studies included in the meta-analysis. In 
general, all studies included in the meta-analysis ful-
filled ten or more of the 14 criteria in the QADAS tool 
for methodological quality.  
2.3 Homogeneity Test and Publication Bias 

We calculated the I2 statistic at 15% (I2=15%), 
indicating that there was a low heterogeneity among 
the twelve papers. The next step was the representa-
tion of sensitivity against 1–specificity from each 
study in a ROC space to explore the threshold effect. 
The pattern of points in this plot did not resemble a 
“shoulder-arm” shape. We performed a spearman rank 
correlation test as a further test for threshold effect. 
The spearman correlation coefficient was equal to 
–0.600 (P=0.208), which indicated that there was no 
threshold effect in this meta-analysis. The results of 
Deeks’ Funnel Plot Asymmetry Test (P=0.696) 
showed no evidence of notable publication bias (fig. 
1). 

2.4 Diagnostic Accuracy of DWI 
We used a fixed-effects model to calculate diag-

nostic accuracy. The pooled sensitivity and specificity 
of DWI was 0.91 (95% CI: 0.84, 0.95) and 0.86 (95% 
CI: 0.76, 0.93) respectively. The overall AUC was 0.95 
(95% CI: 0.93, 0.96), indicating good diagnostic ac-
curacy[27]. Forest plots of the sensitivity and specificity 
of DWI to discriminate between cancerous and non-
cancerous pancreatic masses are shown in fig. 2. 
Summary of ROC curves are shown in fig. 3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 Results of Deeks’ funnel plot of asymmetry test for 
publication bias 
The non-significant slope indicates that no significant 
bias was found (P=0.696).  
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Fig. 2 Forest plot of pooled sensitivity and specificity of DWI in the differentiation of pancreatic lesions 
Summary sensitivity and specificity of DWI were 0.91 (95% CI: 0.84, 0.95) and 0.86 (95% CI: 0.76, 0.93), respectively. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 3 Summary receiver operating characteristic (sROC) cu-
rves of DWI in the differentiation of pancreatic le-
sions in the 12 included studies.  

     Numbers in parentheses denote 95% confidence in-
tervals. AUC: area under ROC curve; SENS: sensitiv-
ity; SPEC: specificity 

 
2.5 Evaluation of Clinical Utility 

 The positive and negative likelihood ratios of 
DWI for differentiating between cancerous and non-
cancerous pancreatic masses were 6.64 (95% CI: 3.57, 
12.32) and 0.11 (95% CI: 0.06, 0.20) respectively. We 
utilized the likelihood ratios to simulate three clinical 
scenarios by implementing different pretest probabili-
ties, 25% indicating low clinical suspicion, 75% indi-
cating high clinical suspicion and 50% indicating a 
worst-case scenario of cancerous pancreatic masses. 

Using these likelihood ratios, we calculated and plot-
ted the posttest probabilities on Fagan nomograms (fig. 
4). With a cancerous lesion’s pretest probability of 
25% (low clinical suspicion), the posttest probability, 
given that the DWI result was also negative, dropped 
to 3%, and whereby we could consider this result suf-
ficient to rule out cancerous lesions (fig. 4A). With a 
cancerous lesion’s pretest probability of 75% (high 
clinical suspicion), the posttest probability, given that 
the DWI result is positive, increases to 95%, whereby 
we could consider this result sufficient to rule in can-
cerous lesions (fig. 4C). With a pretest probability of 
cancerous lesions at 50% (worst-case scenario), the 
posttest probability is 87% if the DWI result was posi-
tive, and 10% if the DWI result was negative. There-
fore, we can consider DWI to be a useful test in this 
situation.  

We also conducted the subgroup analysis accord-
ing to the study design (prospective or retrospective), 
patient enrollment (consecutive or nonconsecutive), 
and b values (b ≥ or <500 s/mm2). The results are pre-
sented in table 2. With the b value set at ≥ 500 s/mm2, 
the pooled data showed higher results for sensitivity 
(0.93, 95% CI: 0.85, 0.96) and specificity (0.90, 95% 
CI: 0.81, 0.95) among the studies. The calculated I2 

statistic was 0% (I2 =0%), which confirmed that there 
was no evidence of between-study heterogeneity. 
Omission of any study did not alter the statistical sig-
nificance of the results (data not shown). Therefore, 
results of the sensitivity analysis suggested that the 
data in this meta-analysis were relatively robust. 

 
Table 2 Subgroup analysis 

Study characteris-
tics 

Reference numbers Heterogeneity ( I2 ) Sensitivity 
(95% CI) 

Specificity 
(95% CI) 

AUC 

Study design      
Retrospective [14, 15, 17, 18, 23, 24 ] 0% 0.93 (0.81, 0.98) 0.82 (0.67, 0.91) 0.95 
Prospective [20–22, 25]  26.87% 0.87 (0.78, 0.95) 0.91 (0.60, 0.98) 0.93 

Patients’ enroll-
ment 

     

Consecutive [14, 19, 20, 22] 0% 0.89 (0.82, 0.94) 0.84 (0.69, 0.92) 0.90 
Nonconsecutive 
or unclear  

[15–18, 21, 23–25] 
 

41.73% 0.94 (0.79, 0.99) 0.88 (0.73, 0.93) 0.97 

b value (s/mm2)      
≥500 [14, 16–20, 24, 25] 0% 0.93 (0.85, 0.96) 0.90 (0.81, 0.95) 0.96 
<500 [15, 21, 22, 23] 41.55% 0.87 (0.71, 0.98) 0.76 (0.45, 0.93) 0.90 
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Fig. 4 Pretest probabilities (Prob) and likelihood ratios (LR) 
A: With a pretest probability of cancerous lesion at 25% (low clinical suspicion), the post-test probability, with a negative 
DWI result (Post-Neg Probability), is 3%, which can be considered sufficient to rule out malignancy; B: With a pretest 
probability of cancerous lesion at 50% (worst-case scenario), the posttest probability, given positive and negative DWI re-
sults, is 87% and 10%, respectively; C: With a pretest probability of cancerous lesion at 75% (high clinical suspicion), the 
posttest probability, given a positive DWI result (Post-Pos Probability), is 95%. Thus, we can consider positive DWI result 
sufficient to rule in cancerous lesions.   

 
3 DISCUSSION 
 
     Multidetector CT (MDCT), positron emission 
tomography with computed tomography (PET-CT) and 
endoscopic ultrasound (EUS) have a reported sensitiv-
ity of 94%, 89% and 100% and specificity of 87%, 
88% and 50%, respectively[28–30]. CT is associated 
with unavoidable radiation exposure and unpredictable 
risk of an allergic response to the iodine contrast 
needed for dynamic analysis. Given an equivalent di-
agnostic accuracy between CT and MRI, MRI is theo-
retically, even though it is expensive, an ideal modality 
for screening. It is well understood that diffusion is 
caused by random translational molecular motion, also 
known as brownian water motion. The speed with 
which water molecules diffuse differs in extracellular 
and intracellular components of tissues[31]. DWI is the 
only imaging method that can be used to evaluate the 
diffusion process in vivo.     

In this meta-analysis, we calculated an overall 
sensitivity of 0.91（95% CI: 0.84, 0.95）and specificity 
of 0.86 (95% CI: 0.76, 0.93) from 12 studies that ful-
filled all of the inclusion and exclusion criteria. We 
found the area under the summary ROC to be 0.95. 
The results of this systematic review and 
meta-analysis indicate that DWI may be a useful di-
agnostic criterion for differentiation between cancer-
ous and noncancerous pancreatic lesions. A previously 
published meta-analysis for DWI in patients with pan-
creatic lesions, including 11 studies, reported the over-
all sensitivity of 0.86 (95% CI: 0.78, 0.91) and speci-
ficity of 0.91 (95% CI: 0.81, 0.96). The area under the 
curve of the summary ROC was 0.94 (95% CI: 0.91, 
0.96)[32]. In their study, the heterogeneity in sensitivity 

tests and specificity tests was highly significant 
(I2>60%), confirming that there was strong evidence 
of between-study heterogeneity[32]. Our meta-analysis 
calculated I2 statistic at 15% and as I2 fell below 25%, 
there was low heterogeneity among these twelve pa-
pers. After careful analysis of study done by Wu et 
al[32], we found that our meta-analyses included litera-
tures different from theirs. It was evident from the 
study by Wu et al[32] that some of the referenced lit-
eratures had not accurately differentiated cancerous 
from non-cancerous pancreatic masses. For example, 
Inan et al[33] showed that DWI had a sensitivity of 
70% and specificity of 90% in differentiating ab-
scesses, hydatid cysts and neoplastic cysts from simple 
cysts and pseudocysts. However, they did not accu-
rately distinguish cancerous lesions from noncancer-
ous pancreatic lesions. Thus, we believe that inclusion 
of such studies in the study by Wu et al[32] is the 
source of between-study heterogeneity. 
    The signal intensity of bio-tissues on DWI de-
pends upon the velocity of water molecule diffusion 
and capillary perfusion. Similarly, this signal is also 
affected by the T2 shine-through effect since the DWI 
sequence itself has certain T2 weight[31]. Generally, 
many studies recommend that a larger b value in DWI 
be set to reduce interference from the T2 shine-through 
effect[34]. Ichikawa et al[17] and Lee et al[21] proposed 
that DWI with high b value was preferable for differ-
entiating pancreatic mass lesions. In our study, we 
re-performed a meta-analysis in the subgroup of stud-
ies with b≥500 s/mm2. The results showed that there 
was no significant heterogeneity. The pooled sensitiv-
ity and specificity with 95% CIs were 0.93 (0.85, 0 .96) 
and 0.90 (0.91, 0.95) respectively. The area under the 
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curve of sROC was 0.96. 
    We used Stata and Meta-Disc to assess threshold 
effect from each study in a ROC space. The spearman 
correlation coefficient was computed between the log 
(SEN) and log (1–SPE). Lack of “shoulder-arm” shape 
of the points in the ROC space and spearman correla-
tion coefficient (0.208) indicated that there should be 
factors other than differences in cutoff points in DWI 
to differentiate accuracy estimates between cancerous 
and noncancerous pancreatic masses across individual 
studies.  

Additionally, publication bias is a usual source of 
heterogeneity in meta-analysis. In this meta-analysis, 
we supplemented the search of several electronic da-
tabases by checking references of relevant studies in 
order to reduce publication bias. The funnel plot indi-
cated that there was no significant publication bias in 
our meta-analysis. 

We based our study on thorough literature 
searches and careful data extraction. It includes as-
sessment of the methodological quality of diagnostic 
test accuracy studies. Nevertheless, there are some 
limitations in this meta-analysis. First, our study com-
prised studies of suboptimal quality. Meta-analysis 
combined or integrated the results of several inde-
pendent studies. The quality and reliability of a 
meta-analysis depends upon the quality of included 
studies. We utilized the QUADAS tool to assess 
methodological quality of individual studies. Most in-
cluded studies in this meta-analysis had a suboptimal 
design concerning the reporting of time interval be-
tween MRI and pathology, absence of differential 
verification bias, the interpretation of reference stan-
dard result without the knowledge of the index test re-
sult and the interpretation of the index test result 
without the knowledge of the reference standard. Sec-
ond, publication bias is a potential limitation of any 
meta-analysis. Potential publication bias may perhaps 
still exist in our study, since it may possibly be easier 
to publish the studies with optimistic results than those 
with unfavorable results. Moreover, we only included 
studies published in English, which might invoke the 
so-called “Tower of Babel” bias. Third, a selection 
bias may exist in this study. To avoid the selection bias, 
we searched for relevant articles in not only the 
MEDLINE and EMBASE but also Cochrane Library 
databases. To minimize bias in the selection of studies 
and in data extraction, reviewers blinded to the journal, 
author, institution, and date of publication, independ-
ently selected articles based on inclusion criteria. 

In conclusion, DWI, with pooled sensitivity of 
0.91, specificity of 0.86 and area under curve of sROC 
at 0.95, can be a useful imaging modality to differenti-
ate malignant from benign pancreatic lesions. How-
ever, even when all of the methodological issues are 
considered, we must interpret these results with cau-
tion. Large-scale high-quality trials are necessary to 
assess and confirm the clinical value of DWI. An up-
date of this analysis must be conducted when addi-
tional data becomes available. 
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