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Shear wave elastography: a systematic review and

meta-analysis

Jin A Mo, MSN'?

'Division for New Health Technology Assessment, National Evidence-based Healthcare Collaborating Agency, Seoul, Department of

Nursing, Inha University, Incheon, Korea

Shear wave elastography is a novel noninvasive technique that involves application of local mechanical compression
on soft tissue while using shear waves to assess tissue stiffness and acquiring strain images that show the tissue
response. The objective of this review is to evaluate the safety and effectiveness of shear wave elastography. Searches
were conducted of eight Korean databases including KoreaMed, National library of Korea, National Assembly Library,
Korean Library Information System Network, Research Information Sharing Service, Koreanstudies Information Service
System, Korea Institute of Science and Technology Information, Medical Digital Library Information System, Medline,
Embase, and the Cochrane Library. From these sources, 1,604 articles were located, and total of 10 studies were
included for this review. On the basis of current data, we conclude that shear wave elastography is a safe and effective
tool for detecting lesions and monitoring disease severity in patients.

Elastography imaging techniques; Systematic review
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1,604 Studies searched
according to the literature
search strategy

1,604 Total searched studies
6 Domestic, 1,598 foreign?

Excluded:
571 Overlapping studies

Y

Excluded:
214 Animal or pre-clinical
138 Studies that are not original

Y

articles
Y 205 Case series, case report
476 Studies screended
Excluded:

387 Not use shear wave elastography
65 Not performed inpatients

3 Not compared

\ 4 11 Improper outcomes

10 Studies included in
qualitative synthesis

'

10 Studies included in
meta-analysis

Figure 1. Flowchart of literature selection process. ®Ovid-Medline 999, Embase
599.

Table 1. SIGN criteria for assignment of levels of evidence

Levels Description

1++  High quality meta-analyses, systematic reviews of RCTs, or RCTs
with a very low risk of bias

1+ Well conducted meta-analyses, systematic reviews, or RCTs with a
low risk of bias

1- Meta-analyses, systematic reviews, or RCTs with a high risk of bias

2++  High quality systematic reviews of case control or cohort studies

High quality case control or cohort studies with a very low risk of
confounding or bias and a high probability that the relationship
is causal

2+ Well conducted case control or cohort studies with a low risk of
confounding or bias and a moderate probability that the
relationship is causal

2- Case control or cohort studies with a high risk of confounding or
bias and a significant risk that the relationship is not causal

3 Non-analytic studies, e.g. case reports, case series

4 Expert opinion

SIGN, Scottish Intercollegiate Guideline Network; RCT, randomized controlled trial.
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Table 2. SIGN criteria for assignment of grades of recommendation

Levels Description

A At least one meta-analysis, systematic review, or randomized
controlled trial rated as 1++, and directly applicable to the
target population; or A body of evidence consisting principally of
studies rated as 1+, directly applicable to the target population,
and demonstrating overall consistency of results

B Abody of evidence including studies rated as 2+, directly
applicable to the target population, and demonstrating overall
consistency of results; or Extrapolated evidence from studies
rated as 1++ or 1+

C  Abody of evidence including studies rated as 2+, directly
applicable to the target population and demonstrating overall
consistency of results; Extrapolated evidence from studies rated
as 2++

D Evidence level 3 or 4; or Extrapolated evidence from studies rated
as 2+

SIGN, Scottish Intercollegiate Guideline Network.
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Table 3. Study characteristics of included studies =
/ Aol ok PR EAstglon,
— Reference Compa- Level of _ _
Author (year) Indication Index test  Cut-off test rator evidence 505 7|2 Hgaytedyt
Ozmen et al. (2014) [9]  Liver mass (20, 20) Supersonic 23.62 Biopsy - ++ VAR S Meisie] £33 0
Tutar et al. (2014) [10] ~ Cr. Liver ds. (126, 126)  Supersonic 10.6 Biopsy TE ++ e sl e = HAds -
Ferraioli et al. (2012) Hepatitis C (121,121)  Supersonic 8.7 Biopsy TE 4 Tk, T —‘O]E‘é‘ ‘1EA—|°}7]§ O]'
(1]
oz ]
Chenetal. (2013) [12] Liver (45, 45) Philips 4.65 Biopsy  B-mode ++ MEH19:|‘
healthcare e AL 2R (v 7k e
Chaetal. (2014)[13]  Liver (19, 19) Supersonic 6.9 Biopsy TE + ]]ﬂ——fﬁ - oeeen 0(1_1:: ’
Leungetal. (2013)  Hepatitis B (402, 402) Supersonic 7.9 Biopsy  TE + Eo|k 5)o digt A¥E H st
[14]
=] O =] =]
Yoon etal. (2013) [15]  Liver transplantation ~ Supersonic ~ 7.94/10.82  Biopsy - + & SHoR Azt 59
(253, 253) -
o sitt Ayl 2th 2
Sporea et al. (2014)  Liver (383, 383) Supersonic 7.1 Biopsy TE - o, 3liF Avke A HAef ot
(16l oFA T} OFA) J1LH. 7P 0.2 3]
Yoon et al. (2013) [17]  Liver transplantation ~ supersonic 5.6 Biopsy MRI - a—’ e o0 T Ao e
(69, 69) o, 7+ gk, ARRRS o 7F
Bavu et al. (2011) [18] Liver (108, 108) Supersonic  9.12/13.30  Biopsy TE - B
AWZ Ao 2ol Mg
TE, transient elastography; MRI, magnetic resonance imaging.
SAch. ShAle, 39 o)A B 2
Table 4. Diagnostic accuracy L 7HG= At o], 7HS
Reference Index test 3 Aol ot wjeREAnto] 715
Author fyear) test Cutoff  Sensitivity Specifiity PPV~ NPV
ut-o ensitivi ecifici =
by pedficy st
Differentiation of malignant and benign
Ozmen et al. (2014) [9] Biopsy 20 236 0.692 0.714  0.818 0.556
Diagnosis of liver fibrosis
Tutar et al. (2014) [10] Biopsy 76 10.6 0.921 0.940 0.959 0.887 >4
Chenetal. (2013) [12] Biopsy 45 4.7 1.000 0.850  0.893 1.000 -'-l'
Chaetal. (2014) [13] Biopsy 19 6.9 0.571 0.600 0.800 0.333
Sporea et al. (2014) [16] Biopsy 383 7.1 0.744 0.784 0.905 0.526 _ _
Yoon et al. (2013) [17] Biopsy 27 56 1000 0889 0933 1000 1. HAX Sei0E U HEEA
Bavu et al. (2011) [18] Biopsy 108 9.1 0.948 0.720 0.797 0.923 721:'_}
Pooled (X*=4.59, P=0.000, I’=56.4%) 0.896 0.893
Diagnosis of hepatitis Su} vy 25aheAde] A
Ferraioli et al. (2012) [11] Biopsy 121 8.7 0.974 0.952 0.902 0.988 E‘vl‘roT»}\o %7}01 4_1215] ‘E‘L—%%
Leung et al. (2013) [14] Biopsy 402 7.9 0.898 0.901  0.923 0.870 =
Diagnosis of rejection 10802 AFLGEHe e 2k
Yoon et al. (2013) [15] Biopsy 248 7.9 0.625 0.875 0.606 0.883 _
(before 4 wk) H7HA- K Table 3) [9-18].
Biopsy - 10.8 0.625 0.803  0.294 0.942 1) oF4 A
(after 4 wk) v o
Diagnosis of liver cirrhosis 3o} B 2&ulgAare Flu}b
Sporea et al. (2014) [16] Biopsy 383 11.5 0.806 0.926  0.490 0.982 o1y | e
Bavu et al. (2011) [18] Biopsy 108 133 0933 0204 0159 0950 73 2HUE UAF B pAlShs
PPV, positive predictive value; NPV, negative predictive value. %’é‘xl’% %]—Z]‘—QJ iﬂ‘ﬂoﬂ ‘ol"]i]‘é—]'
of WHo] Fue 27skaL A
3H ool Rl AE Hugh ZLofwt AlgYs}] £ Ao R HolFs Aol R 5 AR R 7]
2 3y}, Awake] #/dS Revman ver. 5.0 (Nordic & 22TA} FARE Ao ® Frlsteict
Cochrane Centre, Copenhagen, Denmark)2 AM&-3te] & 2) SaA
451917, B9 NRYBAE MetaDisc ver, 14 Ramony 2ol B4 thbte] S4of ute} RIS, A

L o
Cajal Hospital, Madrid, Spain)& ARE3I] 43191, ©] A, FT S sk et B Al Aol= 19
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Sensitivity (95% Cl)

Tutar
i —@ 0.92 (0.84-0.97)
° e EE"” 1.00 (0.86-1.00)
i the 0.57 (0.29-0.82)
¥ Pooled sensitivity = 0.90 (0.82 to 0.94)

0 02 04 06 08 1 Chisquare=1584; df =2 (p=0.0004)
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Specificity (95% CI)

=) z‘;tar 0.94 (0.83-0.99)
hd Ch:" 0.85 (0.62-0.97)

0.60 (0.15-0.95)

~-<9¢ | Pooled specificity = 0.89 (0.80 to 0.95)
Chi-square = 4.59; df = 2 (p=0.1009)

Inconsistency (-square) = 87.4 % 0 02 04 ] 06 08 1 Inconsistency (I-square) = 56.4 %
Sensitivity Specificity
Sensitivity SROC Curve
1 T
Symmetric SROC
| AUC = 0.9057
097~ SE(AUQ) = 0.1380
Q*=0.8374
SE(Q*) = 0.1504
08 | /N
0.7 |/ """"""""""""""""""""""""""""""
0.6 f
®
0.5 1
04 -t T R R
03 -t L B I
02
08 e N
0 ‘ ‘
0 0.2 0.4 0.6 0.8 1
1-specificity

Figure 2. Pooled diagnostic accuracy. Cl, Confidence Intervals; SROC, summary receiver operating characteristics; AUC, area under the curve; SE, standard error; Q,

cochran's Q.
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o, A ool tisiAle dake ARE HaskA]
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