
ON-LINE APPENDIX: METHODS
Data Sources and Searches
An experienced medical librarian performed comprehensive lit-

erature searches in the electronic data bases Ovid MEDLINE,

Ovid Embase, and The Cochrane Library from data base incep-

tion to August 15, 2016. The first search was conducted in Ovid

MEDLINE. To improve the retrieval of relevant studies and to

ensure the methodologic quality of the literature search, an addi-

tional librarian peer-reviewed the primary MEDLINE search

strategy. Subject headings and keywords were then adapted for

the other data bases. Supplementary records were identified by

using the “Cited by” and “View references” features in Scopus.

Citation management and deduplication was performed in End-

Note X7 (http://download.cnet.com/s/endnote-x7/).

All subject searches were conducted on August 15, 2016.

Ovid MEDLINE In-Process and Other Nonindexed
Citations and Ovid MEDLINE 1946 to Present

1) exp Multiple Sclerosis/
2) (Multiple Sclerosis or MS).tw.
3) (“normal-appearing white matter” or NAWM or “white

matter lesions”).tw.
4) or/1–3
5) Gadolinium DTPA/
6) (Gadolinium or Gadodiamide or Gd?DTPA or gado-

benate or gadopentetate or Magnograf or Magnevist or
Omniscan).tw.

7) Contrast Media/
8) Imaging, Three-Dimensional/
9) exp Image Enhancement/
10) (contrast or enhance$ or 3?D or Dimension*).tw.
11) or/5–10
12) exp Magnetic Resonance Imaging/
13) (Magnetic resonance or MR or MR imaging

or MRIs or MRA or MRDTI or t1 or t2).tw.
14) Image Processing, Computer-Assisted/
15) Image Interpretation, Computer-Assisted/
16) Magnetics/
17) (Magnetiz* or magnetic* or magnetism).tw.
18) or/12–17
19) (weighted or diffusion or perfusion) adj2 imag*).tw.
20) (DWI or DTI or PWI or STI or SWI).tw.
21) (quantitative or quantify or susceptibility).tw.
22) or/19 –21
23) and/4,11,18,22

Embase 1974 to August 12, 2016
1) multiple sclerosis/

2) (Multiple Sclerosis or MS).tw.

3) (“normal-appearing white matter” or NAWM or “white

matter lesions”).tw.

4) or/1–3

5) gadolinium pentetate/

6) (Gadolinium or Gadodiamide or Gd?DTPA or gado-

benate or gadopentetate or Magnograf or Magnevist or

Omniscan).tw.

7) exp contrast medium/

8) three dimensional imaging/

9) image enhancement/

10) (contrast or enhance$ or 3?D or Dimension*).tw.

11) or/5–10

12) exp nuclear MR imaging/

13) (Magnetic resonance or MR or MR imaging

or MRIs or MRA or MRDTI or t1 or t2).tw.

14) image processing/

15) computer assisted diagnosis/

16) magnetism/

17) (Magnetiz* or magnetic* or magnetism).tw.

18) or/12–17

19) (weighted or diffusion or perfusion) adj2 imag*).tw.

20) (DWI or DTI or PWI or STI or SWI).tw.

21) (quantitative or quantify or susceptibility).tw.

22) or/19 –21

23) and/4,11,18,22

The Cochrane Library

#1 MeSH descriptor: [Multiple Sclerosis] this term only
#2 Multiple Sclerosis or MS
#3 (“normal-appearing white matter” or NAWM or “white

matter lesions”):ti,ab,kw
#4 #1 or #2 or #3
#5 MeSH descriptor: [Gadolinium DTPA] this term only
#6 (Gadolinium or Gadodiamide or Gd*DTPA or gado-

benate or gadopentetate or Magnograf or Magnevist or
Omniscan):ti,ab,kw

#7 MeSH descriptor: [Contrast Media] this term only
#8 MeSH descriptor: [Imaging, Three-Dimensional] ex-

plode all trees
#9 MeSH descriptor: [Image Enhancement] explode all

trees
#10 (contrast or enhance* or 3*D or Dimension*):ti,ab,kw
#11 #5 or #6 or #8 or #8 or #9 or #10
#12 MeSH descriptor: [Magnetic Resonance Imaging] ex-

plode all trees
#13 (Magnetic resonance or MR or MR imaging or MRIs

or MRA or MRDTI or t1 or t2):ti,ab,kw
#14 MeSH descriptor: [Image Processing, Computer-As-

sisted] this term only
#15 MeSH descriptor: [Image Interpretation, Computer-

Assisted] this term only
#16 MeSH descriptor: [Magnetics] this term only
#17 (Magnetiz* or magnetic* or magnetism):ti,ab,kw
#18 #12 or #13 or #14 or #15 or #16 or #17
#19 ((weighted or diffusion or perfusion) near/two imag*):

ti,ab,kw
#20 (DWI or DTI or PWI or STI or SWI):ti,ab,kw
#21 (quantitative or quantify or susceptibility):ti,ab,kw
#22 #19 or #20 or #21
#23 #four and #11 and #18 and #22

ON-LINE SUPPLEMENT REFERENCES: STUDIES
INCLUDED IN SYSTEMATIC REVIEW AND
META-ANALYSIS

1. Bammer R, Augustin M, Strasser-Fuchs S, et al. Magnetic resonance
diffusion tensor imaging for characterizing diffuse and focal white
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On-line Table 6: Risk of bias question results regarding MWIa

Question
Oh et al,

200719
Levesque et al,

201014
Vargas et al,

201531
Faizy et al,

20164

Was the study prospective in nature? Yes Yes Yes Yes
Did the study clearly define inclusion and exclusion criteria? No Yes Yes Yes
Were the index test (MRI quantitative biomarker) results interpreted

without knowledge of the results of the reference standard (gadolinium
enhancement)?

No No No No

Were the MRI quantitative biomarker analysis techniques reproducible as
described?

Yes Yes Yes Yes

Did more than one investigator analyze the MRI quantitative biomarker
imaging data? If so, was there an evaluation of interrater reliability?

No No No No

Was the definition of lesion enhancement adequately described? Yes Yes Yes Yes
Was the presence of gadolinium enhancement defined without knowledge

of the results of the index test (MRI quantitative biomarker)?
Yes Yes Yes Yes

a If data are not provided or not specified, the answer is recorded as no (�).
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On-line Table 8: Risk of bias question result regarding SWIa

Question
Wiggerman et al,

201334
Zhang et al,

201636

Was the study prospective in nature? Yes No
Did the study clearly define inclusion and exclusion criteria? Yes Yes
Were the index test (MRI quantitative biomarker) results interpreted without knowledge of the

results of the reference standard (gadolinium enhancement)?
No Yes

Were the MRI quantitative biomarker analysis techniques reproducible as described? Yes Yes
Did more than one investigator analyze the MRI quantitative biomarker imaging data? If so, was

there an evaluation of interrater reliability?
No Yes/yes

Was the definition of lesion enhancement adequately described? Yes Yes
Was the presence of gadolinium enhancement defined without knowledge of the results of

the index test (MRI quantitative biomarker)?
Yes Yes

a If data are not provided or not specified, the answer is recorded as no (�).

ON-LINE FIGURE. Study selection flow diagram.
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