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Abstract
The Efficacy Evaluation Value of Shear—wave
Elastography in Neoadjuvant Chemotherapy for Breast
Cancer: A Meta—Analysis
Background:

Breast cancer has attracted wide attention worldwide due to
its high morbidity and mortality, and most of the patients are
treated with surgery—based comprehensive treatment. In recent
years, neoadjuvant chemotherapy (NAC) has been widely used in
clinical practice because of its many benefits. Monitoring the
response to NAC can provide important prognostic information,
so as to improve the survival of patients and improve the cancer
management system. As the gold standard for evaluation,
pathological evaluation methods can accurately evaluate the
efficacy of NAC at the cellular level. However, the specimens
must be extracted after NAC and the changes of lesions after
NAC cannot be monitored in real time. Imaging methods can be
used for noninvasive and timely evaluation. A variety of imaging
techniques have important reference values in evaluating the
response to neoadjuvant chemotherapy and guiding the choice of
surgery. Among them, ultrasound has significant advantages in

terms of availability, patient comfort and cost. However,
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conventional two—dimensional ultrasound is more subjective and
less reliable in assessing the size of residual tumors after
chemotherapy. Shear wave elastography (SWE), as a new low—cost
ultrasound imaging technology developed in recent years, can
measure tissue stiffness in a non—invasive and quantitative way.
It has the potential ability to predict the response to NAC by
assessing tissue stiffness. It shows better sensitivity,
objectivity and repeatability in evaluating the response to
neoadjuvant chemotherapy in breast cancer, and has high clinical
application value.

Purpose:

SWE has been used to evaluate the response of breast cancer
to NAC in clinical studies, but the existing results are still
uncertain. In this paper, meta—analysis was used to
systematically and comprehensively search the Chinese and
English databases and analyze 16 relevant clinical studies
published to explore the accuracy of shear wave elastography in
evaluating the response to neoadjuvant chemotherapy in breast
cancer, so as to guide further clinical decision—making more
accurately and quickly.

Methods:

Using “Breast cancer”, “shear wave elastography”,
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“neoadjuvant chemotherapy”, “Breast Neoplasm”, “neoadjuvant
therapy” and “Elasticity Imaging Techniques” as key search terms,
Chinese and English databases such as CNKI, Wanfang, VIP,

Sinomed, Pubmed, web of science, Embase, Cochrane Library were
searched for all relevant articles included from the
establishment of the database to January 2023. The Quality
Assessment of Diagnostic Accuracy Studies—2 (QUADAS-2) was used
to evaluate the quality of the studies included in this Meta-
analysis, and to extract the basic information of the eligible
studies. The basic information table and four—-grid table
including true positive value (TP), true negative value (IN),

false positive value (FP) and false negative value (FN) were
made, and statistical analysis was performed according to the
data. Secondly, MetaDiscl.4 software was used to detect the
threshold effect and Statal6 software was used to detect the
heterogeneity and draw the forest diagram. The results showed
that there was significant heterogeneity. The random effect
model was used to determine the evaluation value of shear wave
elastography in the response to neoadjuvant chemotherapy for
breast cancer according to the combined effect size such as
sensitivity and specificity. Due to the significant

heterogeneity among the studies, subgroup analysis and
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sensitivity analysis were performed to explore the possible
factors causing the heterogeneity, and further explore the
factors affecting the diagnostic performance according to the
results. Deek’s funnel plot and Fagan plot were used to detect
publication bias and post—test probability, respectively.
Results:

A total of 16 articles in Chinese and English that met the
criteria were included in this Meta—analysis. The spearman
correlation coefficient between the logarithm of sensitivity
and the logarithm of (l1-specificity) was 0.113, P=0.676,
indicating that there was no threshold effect. The heterogeneity
test I was 71% (95%CI35%-100%), indicating that there was
significant heterogeneity in this study. The pooled sensitivity
and specificity were 0.81 (95%CI 0.76-0.84) and 0.83 (95%CI
0. 78-0.88), respectively. The pooled positive likelihood ratio
and negative likelihood ratio were 4.85 (95%CI 3.59-6.55) and
0.23 (95%CT 0.19-0.29), respectively. The diagnostic odds ratio
(DOR) was 20.98 (95%CI 13.52-32.55), and the area under the SROC
curve was 0.86 (95%CI 0.82-0.88).

Conclusion:
SWE has good diagnostic performance and is a non—invasive

and useful imaging method for evaluating the response of breast
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cancer patients to NAC, which has high clinical value. As a
quantitative elastic index of SWE, stiffness change is more
accurate than velocity change in evaluating the response of NAC.
3D SWE shows good diagnostic performance in evaluating the
response of NAC, which provides a new option for clinical

application.
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Shear wave elastography, Breast neoplasms, Neoadjuvant

chemotherapy, Meta—analysis
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WFFT, 9 WU T BBERE 7T 15 JURF 7206 F S A s AR 3R I R B AR 1h ok
PRAL S RERICR 1 I 7 A3 BT DD AR A R VAl s 8 TR ST % NAC
SR BEAT VRS, 8 TR FUAE 2 A A I NAC Ja AT PEAL s 15 TRWTF0R
T4 SWE (2D SWE) YENIEAS T A, 1 TR =4k SWE (3D SWE). JiF
AN TR FEARFAE BAR T IR 4. 1,

4.1 PNSCEREARFER

Author Year  Study Number Age country  Evaluation Key index Index brand
design of lesions range period attribute
Chenet 2021 Retrospe 48 45-67 China During Combination ~ Stiffness PHILIPS iu 22
al. ctive NAC of A Emean change
and AEmax
Huang 2021 Retrospe 56 5034 + China During AEmax Stiffness Supersonic Imagine
et al. ctive 8.7 NAC change Aixplorer
Ma 2020 Retrospe 43 25-62 China After Emax Stiffness Supersonic Imagine
et al. ctive NAC change Aixplorer
Men 2017  Retrospe 55 46.84 + China During AEmax Stiffness Supersonic Imagine
et al. ctive 12.11 NAC change Aixplorer
Tang 2018  Retrospe 56 49.6+4.6  China After AEmax Stiffness PHILIPS EPIQ 7
et al. ctive NAC change
Zhouet 2015  Retrospe 44 47.18 + China After AEmax Stiffness Supersonic Imagine
al. ctive 10.25 NAC change Aixplorer
Evans 2018  Prospecti 80 26-79 United After AEmean Stiffness Supersonic Imagine
et al. ve Kingdo  NAC change Aixplorer
m
Gu 2021  Prospecti 62 27-78 United After Combination  Stiffness GE LOGIQ-E9
et al. ve States NAC of A Emean change ultrasound clinical
and AEmax scanner
Gu 2022 Prospecti 108 27-66 China During AEmean Stiffness Resona 7 diagnostic US
et al. ve NAC change system (Mindray
Medical  International,
Shenzhen, China)
Jing 2016  Prospecti 62 26-68 China During AEmean Stiffness Supersonic Imagine
et al. ve NAC change Aixplorer
Lee 2015 Retrospe 71 25-67 South After Emax Stiffness Supersonic Imagine
et al. ctive Korea NAC change Aixplorer
Marie 2020  Prospecti 134 52 German  After Shear wave Velocity 9L4 transducer, Siemens
et al. ve (Mean vy NAC velocity(Vs)  change Healthineers, Erlangen,
age) Gemany
Peng et 2021 Retrospe 93 53.00 + China During AEmax Stiffness Siemens Acuson S3000
al. ctive 6.67 NAC change
Tulika 2021 Prospecti 28 28-65 India During AEmean Stiffness Supersonic Imagine
et al. ve NAC change Aixplorer
Zhang 2020  Prospecti 145 30-70 China During AEmean Stiftness Supersonic Imagine
et al. ve NAC change Aixplorer
Ma 2018 Retrospe 66 486 =+ China After Emax Stiffness Supersonic Imagine
et al. ctive 10.5 NAC change Aixplorer
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R 4.1 PNCRRE AR FHIESR

Author  Type of Pathological Responder/  Number of Non-Respo Number of Sen Spe TP FP FN N

SWE assessment pCR group Responder ndernon-p  non-Respon
criteria CR group  der/non-pC
R group
Chen 2D M-P system pCR 15 non-pCR 33 080 04 12 2 3 31
et al.
Huang 2D M-P system responder 3 non-respon 33 083 079 19 7 4 26
et al. der
Ma 3D M-P system pCR 18 non-pCR 25 089 092 16 2 2 pA]
et al.
Men 2D M-P system responder 40 non-respon 15 088 08 35 3 ) 12
et al. der
Tang 2D M-P system responder 4 non-respon 12 089 075 39 3 5 9
et al. der
Zhou 2D M-P system responder 35 non-respon 9 089 078 31 2 4 7
et al. der
Evans 2D RCB score pCR 21 non-pCR 59 073 095 15 3 6 56
et al.
Gu 2D RCB score responder 4 non-respon 28 071 084 24 4 10 24
et al. der
Gu 2D M-P system pCR /8 non-pCR 60 073 075 35 IS 13 45
et al.
Jing 2D M-P system responder /8 non-respon 14 073 08 35 2 13 12
et al. der
Lee 2D Classification pCR 10 non-respon 6l 080 084 8 0 2 )|
et al. system of der
AJCC
Marie 2D Classification pCR 4 non-pCR 9 080 05 35 37 9 53
et al. system of
AJCC
Peng et 2D M-P system responder 37 non-respon 56 078 08 29 8 8 48
al. der
Tulika 2D RCB score responder 13 non-respon 15 077 08 10 3 3 12
et al. der
Zhang 2D RCB score responder 33 non-respon 112 082 08 27 2 6 90
et al. der
Ma 2D RCB score pCR 16 non-pCR 50 100 08 16 6 0 4
et al.

4.4 Meta 7 HT4h

4.4.1 FFitERLS

BRI 25 W ARG By 45 B 45 7 spearman AHC 220K 0. 113, P=0. 676>>0. 05,
FEIR A IR I8 ANAFAE BB RS 5] 2 ) 7 o 1
XD B R TR S R MRS B B o~ Q=6. 8135 df=2; P=0.017; I°=71%,

95%CI=[35%-100%], FtF DL EEIETH AN RAERERTME, FNZ
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0.4 1.0
SENSITTWITY

SEMSITIVITY (95% CI)

1.00 [0.79 - 1.00]
0.82 [0 65 - 0.93]
0.77 [0.46 - 0.95]
0.78 [0.62 - 0.90]
0.20 [0 65 - 0.90]
0.80 [0.44 - 0.97]
0.72 [0.58 - 0.85]
0.73 [0 58- 0.85]
0.71 [0.53- 0.85]
0.71 [0 45 - 0.89]
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0.29 [0.55 - 0.99]
0.83 [0.61 - 0.95]

0.80 [0.52 - 0.96]
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12 = 17.29 [0.00 - 65.00]

& 4.4 &HEURE
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Q =51.00, df = 1500, p= 0.00
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Bl 4.5 AHFRE

19



PLEAB AR SRR TS, AW RSB —FEHNE.
BERREE4A, BiH: https://d. book118. com/80720006200
3006044



https://d.book118.com/807200062003006044
https://d.book118.com/807200062003006044

