Clinical Cases

L Emag e

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 10 Number 11 April 16, 2022

REVIEW
3321  Encouraging specific biomarkers-based therapeutic strategies for hepatocellular carcinoma

Yao M, Yang JL, Wang DF, Wang L, Chen Y, Yao DF

ORIGINAL ARTICLE

Clinical and Translational Research

3334  Autophagy-related long non-coding RNA prognostic model predicts prognosis and survival of melanoma
patients

Qiu Y, Wang HT, Zheng XF, Huang X, Meng JZ, Huang JP, Wen ZP, Yao J

3352 Identification of circ_0000375 and circ_0011536 as novel diagnostic biomarkers of colorectal cancer

Yin TF, Du SY, Zhao DY, Sun XZ, Zhou YC, Wang QQ, Zhou GYJ, Yao SK

Retrospective Study

3369  Echocardiography in the diagnosis of Shone’s complex and analysis of the causes for missed diagnosis and
misdiagnosis

Li YD, Meng H, Pang KJ, Li MZ, Xu N, Wang H, Li SJ, Yan J

3379  Predictors and prognostic impact of post-operative atrial fibrillation in patients with hip fracture surgery

Bae SJ, Kwon CH, Kim TY, Chang H, Kim BS, Kim SH, Kim HJ

3389  Added value of systemic inflammation markers for monitoring response to neoadjuvant chemotherapy in
breast cancer patients

Ke ZR, Chen W, Li MX, Wu S, Jin LT, Wang TJ

3401  Washed microbiota transplantation reduces serum uric acid levels in patients with hyperuricaemia

Cai JR, Chen XW, He YJ, Wu B, Zhang M, Wu LH

Clinical Trials Study

3414  Concurrent chemoradiotherapy using gemcitabine and nedaplatin in recurrent or locally advanced head
and neck squamous cell carcinoma

Huo RX, Jin YY, Zhuo YX, Ji XT, Cui Y, Wu XJ, Wang YJ, Zhang L, Zhang WH, Cai YM, Zheng CC, Cui RX, Wang QY, Sun
Z, Wang FW

META-ANALYSIS
3426  Effect of enhanced recovery after surgery on inflammatory bowel disease surgery: A meta-analysis
Peng D, Cheng YX, Tao W, Tang H, Ji GY
3436  Accuracy of ultrasound elastography for predicting breast cancer response to neoadjuvant chemotherapy:

A systematic review and meta-analysis

Chen W, Fang LX, Chen HL, Zheng JH

WJCC | https://www.wjgnet.com I April 16,2022 | Volume10 | Issuell |

Jaishideng®



World Journal of Clinical Cases

Contents

Thrice Monthly Volume 10 Number 11 April 16, 2022

3449

Association of chronic obstructive pulmonary disease with mild cognitive impairment and dementia risk:
A systematic review and meta-analysis

Zhao LY, Zhou XL

3461

3472

3478

3485

3490

3496

3505

3511

3518

3527

3533

3541

CASE REPORT

Circulating tumor DNA genomic profiling reveals the complicated olaparib-resistance mechanism in
prostate cancer salvage therapy: A case report

Yuan F, Liu N, Yang MZ, Zhang XT, Luo H, Zhou H

Difference and similarity between type A interrupted aortic arch and aortic coarctation in adults: Two case
reports

Ren SX, Zhang Q, Li PP, Wang XD

Combination therapy (toripalimab and lenvatinib)-associated toxic epidermal necrolysis in a patient with
metastatic liver cancer: A case report

Huang KK, Han SS, He LY, Yang LL, Liang BY, Zhen QY, Zhu ZB, Zhang CY, Li HY, Lin Y

Unusual glomus tumor of the lower leg: A case report

Wang HY, Duan P, Chen H, Pan ZY

Pulmonary Cladosporium infection coexisting with subcutaneous Corynespora cassiicola infection in a patient:
A case report

Wang WY, Luo HB, Hu JQ, Hong HH

Preoperational diagnosis and management of breast ductal carcinoma in situ arising within fibroadenoma:
Two case reports

Wu J, Sun KW, Mo QP, Yang ZR, Chen Y, Zhong MC

Reconstruction of complex chest wall defects: A case report

Huang SC, Chen CY, Qiu P, Yan ZM, Chen WZ, Liang ZZ, Luo KW, Li JW, Zhang YQ, Huang BY

Young children with multidrug-resistant epilepsy and vagus nerve stimulation responding to perampanel:
A case report

Yang H, Yu D

Intramedullary nailing for pathological fractures of the proximal humerus caused by multiple myeloma: A
case report and review of literature

Xu GO, Wang G, Bai XD, Wang XJ

Double tracheal stents reduce side effects of progression of malignant tracheoesophageal fistula treated
with immunotherapy: A case report

Li CA, Yu WX, Wang LY, Zou H, Ban CJ, Wang HW

Ankylosing spondylitis complicated with andersson lesion in the lower cervical spine: A case report

Peng YJ, Zhou Z, Wang QL, Liu XF, Yan J

Severe gastric insufflation and consequent atelectasis caused by gas leakage using AIR-Q laryngeal mask
airway: A case report

Zhao Y, Li P, Li DW, Zhao GF, Li XY

JBaishideng®

WJCC | https://www.wjgnet.com I April 16,2022 | Volume10 | Issuell



JBaishideng®

World Journal of Clinical Cases
Contents
Thrice Monthly Volume 10 Number 11 April 16, 2022
3547  Hypereosinophilic syndrome presenting as acute ischemic stroke, myocardial infarction, and arterial
involvement: A case report
Sun RR, Chen TZ, Meng M
3553  Cytochrome P450 family 17 subfamily A member 1 mutation causes severe pseudohermaphroditism: A
case report
Gong Y, Qin F, Li WJ, Li LY, He P, Zhou XJ
3561  Patellar dislocation following distal femoral replacement after extra-articular knee resection for bone
sarcoma: A case report
Kubota Y, Tanaka K, Hirakawa M, Iwasaki T, Kawano M, Itonaga I, Tsumura H
3573  Qingchang decoction retention enema may induce clinical and mucosal remission in left-sided ulcerative
colitis: A case report
Li PH, Tang Y, Wen HZ
3579  Anti-nuclear matrix protein 2+ juvenile dermatomyositis with severe skin ulcer and infection: A case
report and literature review
Wang YT, Zhang Y, Tang T, Luo C, Liu MY, Xu L, Wang L, Tang XM
3587  Ultrasound-guided local ethanol injection for fertility-preserving cervical pregnancy accompanied by fetal
heartbeat: Two case reports
Kakinuma T, Kakinuma K, Matsuda Y, Ohwada M, Yanagida K, Kaijima H
3593  Successful apatinib treatment for advanced clear cell renal carcinoma as a first-line palliative treatment: A
case report
Wei HP, Mao J, Hu ZL
3601  Del(5q) and inv(3) in myelodysplastic syndrome: A rare case report
Liang HP, Luo XC, Zhang YL, Liu B
3609  Papillary thyroid microcarcinoma with contralateral lymphatic skip metastasis and breast cancer: A case
report
Ding M, Kong YH, Gu JH, Xie RL, Fei J
3615 Contrast-enhanced ultrasound manifestations of synchronous combined hepatocellular-
cholangiocarcinoma and hepatocellular carcinoma: A case report
Gao L, Huang JY, Lu ZJ, Lu Q
3624  Thyrotoxicosis after a massive levothyroxine ingestion: A case report
Du F, Liu SW, Yang H, Duan RX, Ren WX
3630  Pleomorphic adenoma of the left lacrimal gland recurred and transformed into myoepithelial carcinoma
after multiple operations: A case report
Huang WP, Li LM, Gao JB
WJCC | https://www.wjgnet.com 111 April 16,2022 | Volume10 | Issuell



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 10 Number 11 April 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Chi-Yuan Yeh, MD, PhD, Assistant Professor, Chief
Doctor, radiation oncology, Tungs' Taichung MetroHarbor Hospital, Taichung 43503, Taiwan.
peteryeh46@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]JCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: Xiang I7; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16, 2013 https:/ /www.wijgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/Gerlnfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja | https://www.wignet.com/bpg/gerinfo/208
Hyeon Ku

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm https://www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
April 16,2022 https:/ /www.wjgnet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com https://www.wjgnet.com

JBaishideng®

WJCC | https://www.wjgnet.com IX April 16,2022 | Volume10 | Issuell |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v10.i11.3436

World Journal of
Clinical Cases

World | Clin Cases 2022 April 16; 10(11): 3436-3448

ISSN 2307-8960 (online)

META-ANALYVSIS

Accuracy of ultrasound elastography for predicting breast cancer
response to neoadjuvant chemotherapy: A systematic review and

meta-analysis

Wei Chen, Li-Xiang Fang, Hai-Lan Chen, Jian-Hua Zheng

Specialty type: Medicine, research
and experimental

Provenance and peer review:
Unsolicited article; Externally peer
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific
quality classification

Grade A (Excellent): A

Grade B (Very good): 0
Grade C (Good): C

Grade D (Fair): 0

Grade E (Poor): 0

P-Reviewer: Cheungpasitporn W,
Sun C

Received: September 12, 2021

Peer-review started: September 12,
2021

First decision: October 25, 2021
Revised: November 9, 2021
Accepted: January 13, 2022
Article in press: January 13, 2022
Published online: April 16, 2022

Jaishideng®

WJCC | https://www.wjgnet.com

Wei Chen, Li-Xiang Fang, Hai-Lan Chen, Jian-Hua Zheng, Department of Ultrasound, The
Affiliated Hospital of Putian University, Putian 351100, Fujian Province, China

Corresponding author: Jian-Hua Zheng, MD, Doctor, Department of Ultrasound, The Affiliated
Hospital of Putian University, No. 999 Dongzhen East Road, Putian 351100, Fujian Province,
China. zhengjh0328(@sina.com

Abstract

BACKGROUND

Several studies have reported the prognostic value of ultrasound elastography
(UE) in patients receiving neoadjuvant chemotherapy (NACT) for breast cancer.
However, the assessment of parameters differed between shear-wave elasto-
graphy and strain elastography in terms of measured elasticity parameter and
mode of imaging. It is important, therefore, to assess the accuracy of the two
modes of elastography.

AIM
To assess the accuracy of UE for predicting the pathologic complete response
(pCR) in breast cancer patients following NACT.

METHODS

A comprehensive and systematic search was performed in the databases of
MEDLINE, EMBASE, SCOPUS, PubMed Central, CINAHL, Web of Science and
Cochrane library from inception until December 2020. Meta-analysis was per-
formed using STATA software “Midas” package.

RESULTS

A total of 14 studies with 989 patients were included. The pooled sensitivities
were 86% [95% confidence interval (CI): 76%-92%] for UE, 77 % (95%ClI: 68 %-84%)
for shear-wave elasto-graphy, and 92% (95%CI: 73%-98%) for strain-wave
elastography. The pooled score specificities were 86% (95%Cl: 80%-90%) for UE,
84% (95%CI: 72%-91%) for shear-wave elasticity, and 87% (95%CI: 81%-92%) for
strain-wave elastography. A significant heterogeneity was found among studies
based on the chi-square test results and an I? statistic > 75%.

CONCLUSION
Strain-wave type of UE can accurately predict the pCR following NACT amongst
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breast cancer patients. Studies exploring its accuracy in different ethnic populations are required
to strengthen the evidence.

Key Words: Breast cancer; Chemotherapy; Meta-analysis; Ultrasonography validation studies
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Core Tip: Several studies have reported the prognostic value of ultrasound elastography (UE) in patients
receiving neoadjuvant chemotherapy (NACT) for breast cancer. However, the assessment of parameters
differed between shear-wave elastography and strain elastography in terms of measured elasticity
parameter and mode of imaging. It is important, therefore, to assess the accuracy of the two modes of
elastography. We assessed the accuracy of UE for predicting the pathologic complete response (pCR) in
breast cancer patients following NACT. Strain-wave type of UE can accurately predict the pCR following
NACT amongst breast cancer patients. Studies exploring its accuracy in different ethnic populations are
required to strengthen the evidence.
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INTRODUCTION

Neoadjuvant chemotherapy (NACT) has been established as the standard mode of treatment for inflam-
matory or locally advanced breast cancer. Pathologic complete response (pCR) has been utilized as a
surrogate marker for detecting the prognosis or long-term survival following NACT in breast cancer
patients[1], with several studies showing a response rate of almost 70% and pCR rate of about 30%[1,2].
Some factors were found to be associated with an increased risk of developing resistance to
chemotherapy[3]. Hence, early prediction of the response to NACT in patients with breast cancer is
critical.

Ultrasonic elastography (UE) is one of the most commonly used non-invasive imaging methods based
on the mechanical properties of the tissue to assess the differences in breast lesion stiffness and elasticity
(both quantitatively and qualitatively)[4]. It detects and quantifies the differences in tissue stiffness.
Therefore, it can be used as an excellent imaging technique to differentiate benign and malignant breast
masses[4]. There are two types of UE employed currently for examining the breast lesions, i.e., shear-
wave elastography and strain elastography. Both techniques characterize the breast lesions based on the
level of stiffness. Mean stiffness can be used as an effective preoperative predictor of progression of the
disease in invasive breast cancer, and maximal stiffness has been used as a predictor of histopatho-
logical severity of breast lesions[4].

Breast cancer treatment with NACT might increase the probability of down-staging of the tumors.
However, pCR to NACT is highly variable, and the current protocols to predict pCR to NACT are not
sensitive enough. Formulating a tailored strategy using validated biomarkers to predict the degree of
response to NACT has become a priority nowadays in the research of breast cancer. Several studies
have reported the prognostic value of UE in patients receiving NACT for breast cancer. Breast masses
with higher aggressive pathological properties can have higher stiffness value, suggesting that UE
might provide very useful information to determine the prognosis of the patient[5]. However, the
assessment of parameters is different for shear-wave elastography and strain elastography in terms of
measured elasticity parameter and mode of imaging. To the best of our knowledge, no meta-analysis
has yet assessed the accuracy of the two modes of elastography in predicting the response to NACT in
breast cancer patients. The aim of the current study was to systematically search the literature for all
studies assessing the accuracy of UE for predicting response to NACT in breast cancer, and pool the
data for meta-analysis.

MATERIALS AND METHODS

Inclusion and exclusion criteria
The inclusion criteria were as follows: Studies evaluating the predictive accuracy of UE for pCR
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following NACT in breast cancer patients; studies using histopathological examination as the reference
standards for finding the pCR for inclusion in our review; prospective and retrospective studies.

The exclusion criteria were as follows: Studies not reporting the values necessary for pooling the
sensitivity and specificity; unpublished studies.

Search strategy

We had a comprehensive search strategy to screen the databases such as MEDLINE, EMBASE, SCOPUS,
PubMed Central, CINAHL, Web of Science, and Cochrane library. We did not have any language
restriction and time limit for the search was between the inception of database till December 2020. The
following search terms were used: “Ultrasound Elastography”, “Neoadjuvant Chemotherapy”, “Breast
Cancer”, “Breast Carcinoma”, “Validation Studies”, “Diagnostic Accuracy Studies”, “Pathologic
Complete Response”, and “Remission”. We also hand-searched the bibliographies of the included
studies and checked for any missed-out studies matching our eligibility criteria. The details for different
search strategies employed for different databases are provided in the Supplementary Material.

Study selection process

Two investigators (LF and HC) were responsible for performing the primary search of the articles by
screening the title and abstract, and downloading the relevant full-text publications. The same set of
investigators also independently read the retrieved full-texts and checked whether the studies were
meeting the eligibility criteria of our review. Disagreements were resolved with assistance from a third
author (WC), which helped in reaching a consensus for study selection. We achieved an overall
agreement of 97% with a kappa statistic of 0.87.

Data extraction

The responsibility of data extraction from the final included full-text articles was assigned to the
primary investigator. Data was extracted using a structured pre-defined form and directly transferred to
the STATA software (StataCorp, CollegeStation, TX, United States). This data extraction form consists of
the following components: Author and year of publication, country, design, participants, total sample
size, study setting, details of UE, reference test, average age, cut-off (mean stiffness/strain ratio),
sensitivity, and specificity. The third investigator ensured the data quality by double-checking data
entries before performing the meta-analysis.

Risk of bias assessment

Two independent investigators (LF and HC) rated the included studies based on the level of bias risk
using the quality assessment of diagnostic accuracy studies-2 (QUADAS-2) tool. The studies were rated
for the following domains: Patient selection, conduct & interpretation of the index and reference tests,
and flow and timing of outcome assessment[6]. Discrepancies and disagreements during the rating of
studies were resolved by the third investigator who helped in achieving the consensus and rated all the
studies as unclear, low, or high quality (based on the risk of bias).
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Statistical analysis

Meta-analysis was performed using the STATA version 14 software (StataCorp, TX, United States).
Sensitivity and specificity were pooled by bivariate method for predicting the pCR following NACT in
breast cancer patients using UE. We also estimated other important accuracy parameters such as
positive and negative likelihood ratios (LRP and LRN, respectively) and diagnostic odds ratio (DOR) for
the predictive utility of UE. We also reported these results separately for shear wave and strain wave
elastography. We have reported these results using the following plots: Forest plot to depict pooled
specificity and sensitivity, LR scattergram to depict the LRP and LRN, and Fagan plot to depict the pre-
and post-test probabilities. LR scattergram consists of the following four quadrants with its
interpretation: Left upper quadrant (LRP value > 10, LRN value < 0.1) indicative of confirmation &
exclusion diagnostic criterion, right upper quadrant (LRP value > 10, LRN value > 0.1) indicative of
confirmation diagnostic criterion, left lower quadrant (LRP value < 10, LRN value < 0.1) indicative of
exclusion diagnostic criterion, and right lower quadrant (LRP value < 10, LRN value > 0.1) indicative of
neither confirmation nor exclusion diagnostic criterion. “Summary receiver operator characteristic curve”
(sROC) was used to report the summary predictive accuracy of UE for pCR.

Evaluation of heterogeneity was done by chi-square and I? statistic. It is represented graphically by a
bivariate box plot. Additional meta-regression analysis was performed to identify the source of the high
heterogeneity found in our results. The covariates used in the meta-regression were study design,
sample size, mean age, shear or strain wave UE, country, cut-off, and quality related factors. Deeks’ test
was performed to assess the possibility of publication bias and it is graphically represented by funnel
plot.

RESULTS

Study selection

We found a total of 754 records, amongst which 36 were found to be relevant for the full-text retrieval.
Full-texts of two additional articles were retrieved after going through the bibliography of the selected
articles. Finally, 14 studies with 989 participants have met the eligibility criteria and were included in
our review (Figure 1)[7-20].

Characteristics of the studies included

Of 14 studies included in the analysis, 12 were prospective in nature. Six studies were conducted in
China. The average age of the patients was 39 to 55 years. We analyzed data from 989 patients to assess
the predictive accuracy of UE for pCR after receiving NACT (samples size of individual studies ranged
from 15 to 134 patients). In total, seven studies assessed the accuracy of only shear wave elastography,
six assessed the accuracy of only strain wave elastography, while only one assessed the accuracy of both
shear wave and strain wave elastography. All the studies performed histopathological examination
following surgical resection as the reference standard (Table 1).
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Table 1 Characteristics of the included studies (n = 14)

Type of Mean
Study  Sample i P .
No Ref. Country desian size Study participants ultrasound Cut-off Reference standard age (in
g elastography years)
1 Evansetal  United Prospective 64 Patients with breast cancer Shear wave Mean stiffness =50  Assessment of any invasive cancer cells in the tumour bed at surgical resection after 52
[7], 2018 Kingdom receiving NACT elastography kPA 6 cycles of NACT and an assessment of nodal metastases at axillary surgery
2  Evansetal  United Prospective 80 Patients with breast cancer Shear wave Mean stiffness =83  Assessment of any invasive cancer cells in the tumour bed at surgical resection after 53
[8], 2018 Kingdom receiving NACT elastography kPA 6 cycles of NACT and an assessment of nodal metastases at axillary surgery
3  Falouetal  Canada Prospective 15 Locally advanced breast cancer Strain wave Mean strain ratio = Histopathological examination following mastectomy 45
[9], 2013 patients receiving NACT elastography 81
4  Fangetal China Prospective 60 Breast cancer patients with stage Strain wave Mean strain ratio = Pathological examination after surgical resection 39
[10], 2019 ITa-IIlIc (T1-T4; NO-N3; M0) and elastography 54
underwent surgery after receiving
NACT
5 Fernandes  Canada Prospective 92 Patients with biopsy confirmed Strain wave Elastography score  Histopathological examination 55
etal[l1], locally advanced breast cancer elastography =
2019 receiving NACT
6 Hayashiet Japan Retrospective 55 Histologically confirmed invasive  Strain wave Elastography score  Pathologic response was assessed in surgical specimens of the breast with reference 52
al[12], 2012 breast cancer before NACT, and elastography = to the standards of the Japanese Breast Cancer Society
they underwent surgery after
completion of NACT
7 Jingetal China Prospective 62 Patients with diagnosis of breast Shear wave Stiffness threshold- ~ Pathologic assessments involved a 2-step process. First, samples from core needle 49
[13], 2016 carcinoma by ultrasound-guided elastography 36.1% biopsies were examined to record the histologic and biologic characteristics of the
core needle biopsy who received tumours. These findings were usually combined with the clinical features of the
neoadjuvant chemotherapy patients to predict the response to neoadjuvant chemotherapy. Second, pathologic
followed by surgical excision responses to neoadjuvant chemotherapy were evaluated according to the Miller-
Payne grading criteria
8 Katyanetal India Prospective 86 TNM stage Il and T3NO subset of ~ Strain wave Strain ratio = 0.1 Histopathological examination NA
[14], 2019 stage IIb breast cancer patients elastography
receiving NACT
9 Leeetal Korea Retrospective 71 Women with stage II-III invasive Shear wave Mean stiffness = Histopathological examination NA
[15], 2015 breast cancers who received NACT  elastography 98.1 kPA
10 Maetal China Prospective 71 Women confirmed with invasive Shear and strain  Stiffness threshold- ~ Histopathological examination 47.3
[16], 2017 breast cancer by ultrasound guided wave 30.4%; Strain ratio =
core needle biopsy and underwent  eastography 6.7
NACT and subsequent surgical
excision
11 Maetal China Prospective 43 Breast cancer patients who were Shear wave Mean stiffness =30  Histopathological examination after surgical resection NA
[17], 2020 confirmed to be HER-2 positive by  elastography kPA
biopsy and puncture and
underwent NACT
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12 Maieretal  Germany Prospective 134
[18], 2020

13 Wangetal  China Prospective 65
[19], 2019

14 Zhangetal China Prospective 91
[20], 2020

Chen W et al. NACT among breast cancer patients

Histologically confirmed unilateral ~Shear wave Shear wave velocity ~Pathological examinations and immunohistochemistry from the core-cut biopsy

or bilateral breast cancer and elastography =3.35 before and from the surgical specimen after NACT
indication for NACT

521

Patients confirmed via biopsy to Strain wave Strain ratio = 8 Histopathology results of the lesion samples isolated in the surgery were compared 48.3

have breast cancer prior to elastography
receiving NACT treatment and response to NACT
they received no other treatment

Patients diagnosed with invasive Shear wave Stiffness Histopathological examination
breast cancer by ultrasound-guided elastography threshold-41.4%

core needle biopsy and received

NACT and subsequent surgical

intervention

with those of the biopsy specimens obtained prior to treatment to determine the

46.9

HER: Human epidermal growth factor receptor; kPA: Kilopascals; NA: Not available; NACT: Neoadjuvant chemotherapy; TNM: Tumour node metastasis.
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Risk of bias assessment

Risk of bias according to the QUADAS tool is shown in Figure 2. Five out of fourteen studies had a high
risk with respect to patient selection domain, eight had a high risk of conduct and interpretation of
index test bias, and seven had a high risk of patient flow and interval between index tests and reference
standards bias. None of the studies had a high risk of bias with respect to the conduct and interpretation
of reference standard.

Predictive accuracy of UE for pCR following NACT

As shown in Figures 3 and 4, the pooled sensitivity and specificity of UE for pCR amongst patients with
breast cancer following NACT were 86% [95% confidence interval (CI): 76%-92%] and 86% (95%CI: 80%-
90%), respectively. The DOR was 37 (95%CI: 17-77). The LRP was 6 (95%CI: 4-9) and the LRN 0.16 (0.09-
0.30). The LRP and LRN in the right lower quadrant of the LR scattergram (Figure 5) indicate that UE
cannot be used for confirmation or exclusion of pCR following NACT. As shown in Fagan’s nomogram
(Figure 6), UE had a good clinical utility for predicting pCR following NACT (positive = 74%; negative =
7%), as it differs significantly from the pre-test probability (32%). Significant heterogeneity was found
with a chi-square P < 0.001 and I*> 75%. Bivariate box plot further confirmed the presence of hetero-
geneity (Figure 7).

Deek’s test for publication bias indicated the absence of publication bias (P = 0.59). This was further
confirmed by the symmetrically shaped funnel plot (Figure 8). Meta-regression analysis was performed
to assess the source of heterogeneity using the covariates. As shown in Figure 9, in the sensitivity model,
patient selection (P < 0.05) (P < 0.05) could be a source of heterogeneity. Patient selection (P < 0.05) as
well as flow and timing of tests (P < 0.001) were potential sources of heterogeneity in the specificity
model, and the mean age was responsible for heterogeneity in the joint model (P < 0.001).

We next performed a subgroup analysis based on the type of elastography used for predicting pCR
after NACT. Eight studies used shear-wave elastography for assessing its prognostic utility. Our results
show a pooled sensitivity of 77% and pooled specificity of 84% with a DOR of 17, LRP of 4.8, and LRN
of 0.27. Seven studies used strain-wave elastography for assessing its prognostic utility. Our results
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Ref. Sensitivity (95%C)) Ref. Specificity (95%CI)
Zhang/2020 —- 0.74[0.49 - 0.91] Zhang/2020 = 0.83[0.73 - 0.91]
Wang/2019 - 0.93 [0.80 - 0.98] Wang/2019 —*- | 0.88[0.68-0.97]

Maier/ 2020 —e- 0.80 [0.65 - 0.90] Maier/2020 | —*- 0.59 [0.48 - 0.69]
Ma/2020 —=#- | 0.89[0.65 - 0.99] Ma/2020 —* | 0.92[0.74-0.99]
Ma/2017 —a- 0.83 [0.65 - 0.94] Ma/2017 - 0.88 [0.81- 0.94]
Lee/2014 —# | 1.00[0.78 - 1.00] Lee/2014 —& 0.66 [0.52 - 0.78]

Katyan/2018 ® | 1.00[0.92 - 1.00] Katyan/2018 —* | 0.90[0.77-0.97]
Jing/2016 a— 0.75[0.35 - 0.97] Jing/2016 - 0.85 [0.73 - 0.93]
Hayashi/2012 —a— 0.50 [0.30 - 0.70] Hayashi/2012 —&- 0.86 [0.68 - 0.96]
Fernandes/2019 —= 0.86 [0.64 - 0.97] Fernandes/2019 —& 0.85(0.74 - 0.92]

Fang/2019 = 0.91 [0.80 - 0.98] Fang/2019 *= ] 0.85[0.55 - 0.98]

Falou/2013 ®1 1.00[0.54- 1.00] Falou/2013 “| 1.00 [0.66 - 1.00]

Evans/2018 —&— 0.59 [0.33 - 0.82] Evans/2018 = 0.91 [0.80 - 0.98]

Evans/2018 —== 0.71 [0.48 - 0.89] Evans/2018 | 0.95[0.86-0.99]

Combined < 0.86 [0.76 - 0.92] Combined < 0.86 [0.80 - 0.90]

Q =56.01, df = 13.00, P= 0.00 Q =78.03, df = 13.00, #= 0.00
12 =76.79 [64.89-88.69] 12 = 83.34 [75.53-91.15]
0.3 1.0 0.5 1.0
Senditivity Specficity

Figure 3 Forest plot showing pooled sensitivity and specificity of ultrasound elastography for predicting pathological complete response
following neoadjuvant chemotherapy amongst breast cancer patients. Q: Q statistic; df: Degree of freedom; 1% I? statistic for heterogeneity; CI:
Confidence interval.

indicate a pooled sensitivity of 93% and pooled specificity of 87% with a DOR of 87, LRP of 7.4, and
LRN of 0.08.

DISCUSSION

Major objectives of performing the NACT are to attain operability, and ensure breast conservation and
historical prognostic information. In recent years, the approach shifted towards personalization of the
therapy, investigation of new therapies, and identification of response biomarkers. More advanced and
accurate prediction of pCR will allow to identify high-risk groups and prevent adverse outcomes by
providing more specific management. Developing a fast, easy, and effective screening tool will reduce
the financial burden on healthcare system, prevent life-threatening complications, and reduce mortality.
However, the utility of UE has not been synthesized to predict the risk of pCR. The main goal of this
review was to determine the predictive performance of shear and strain wave ultrasound elastography
for the pCR.

A total of 14 studies reporting the utility of UE for predicting pCR following NACT were identified
by our systematic search strategy. Most of the studies were prospective and had a low risk of bias. UE
had an equal pooled sensitivity and specificity of 86%. Other diagnostic accuracy parameters also were
moderate. LR scattergram showed that, since LRN and LRP occupied the right lower quadrant, UE
cannot be used for confirming or excluding SAP. The clinical utility of UE was relatively acceptable,
with a significant rise in the post-imaging probability compared to the pre-imaging probability on
Fagan’s nomogram.

Since there are two techniques of UE (shear and strain wave elastography), we determined the better
technique by performing a separate subgroup analysis and calculating pooled sensitivity and specificity
for each of them. We found strain wave elastography as the better technique with a pooled sensitivity of
93% and specificity of 87% compared to shear wave elastography (77% and 84%). This means that strain
elastography can help in effectively ruling out the pCR patients correctly as it had a sensitivity more
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than 90%. Strain elastography, therefore, has a major advantage over shear wave elastography, as
studies report its good predictive performance for ruling out the patients with pCR.

The accuracy parameters obtained in this review could not be compared, since no similar reviews
were conducted in the past. Nevertheless, our results are almost similar to the accuracy of UE in
predicting malignant liver lesions or axillary lesions[21,22]. There is a need for additional studies
comparing the prognostic performance of this imaging technique with magnetic resonance imaging and
other forms of ultrasonography, in order to identify the method with the highest accuracy that can be
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used in the clinical practice. Further large-scale longitudinal studies are also needed to assess the
predictive accuracy of strain wave elastography as only few studies reported this outcome.

It is important to interpret these results with caution, as there are several differences in the methods
and quality of our included studies, which can ultimately affect the final pooled estimates. First, we
evaluated and found a significant heterogeneity (significant chi-square test and higher I* statistic
values). Hence, we performed meta-regression and found the factors responsible for this higher hetero-
geneity. Quality related factors and mean age were found to be the significant covariates responsible for
such heterogeneity. We confirmed that there was no publication bias in the studies reporting our study
outcome using Deek’s test and funnel plot.

Our study has certain strengths. This is the first meta-analysis assessing the predictive ability of UE
for pCR amongst breast cancer patients, with a larger number of studies (14 studies) included. Lack of
significant publication bias adds credibility of the results in the meta-analysis. However, there are
several limitations to our study. First, there was a significant between-study variability in our analysis.
This can limit the prospect to infer or interpret the pooled findings. However, we explored the source of

https:/ /www.wjgnet.com 3444 April 16,2022 | Volume10 | Issuell |



Chen W et al. NACT among breast cancer patients

Deeks' Funnel Plot Asymmetry Test

P =0.59
@] \
0.10 4 ‘o O Study
\ @ Regression Line
o) d\.,O o
o \
o \o
~ 0.154 \
& \\o o]
\u:I/ yl
S
= \
= \
o v
0.20 - \
\
\
0.25 . —2 .
1 10 100 1000

Diagnostic odds ratio

Figure 8 Funnel plot for publication bias.

Univariable meta-regression & Subgroup analyses

Age A | Age - —
Shear strain e Shear strain | ——
Design 4 +—— &1 Design |, & [
Sample size - — Sample size | —
Country e Country 4 -
Patient selection Yes -+ —e— Patient selection® Yes | ——
No A He— No | 4
Index test Yes - 84— Index test Yes - —e—i
No - ——t No | e
Fow and timing Yes - ta— Fow and timing© Yes —a
No —e ‘ No e

Sensitivity (95%CI)

Specificity (95%CI)
ap < 0.05, P < 0.01, <P < 0.001

ap < 0.05,bP < 0.01, <P < 0.001

Figure 9 Univariable and multivariable meta-regression results for ultrasound elastography for predicting pathological complete
response following neoadjuvant chemotherapy amongst breast cancer patients. CI: Confidence interval.

heterogeneity using meta-regression analysis to overcome this limitation. Second, the predictive
accuracy of UE depends on several other factors such as the ethnicity, timing of the index test and
outcome assessment, and disease severity. However, we could not evaluate their influence in our

analysis. We have also not pre-registered this review online. Finally, the number of
subjects/ participants included was relatively small.
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CONCLUSION

Despite these limitations, our study findings provide useful information for the clinicians and
oncologists and may have significant implications for developing treatment strategies for breast cancer
patients following NACT. Although UE had moderate sensitivity and specificity, strain-wave type of
UE had a very high accuracy to rule out the patients with pCR. It should be useful, therefore, as an
effective prognostic tool following the administration of NACT, because it may allow for identification
of the patients at risk of developing incomplete pathological response. Applying this imaging technique
could reduce the time spent undertaking various invasive diagnostic procedures and could also reduce
the healthcare costs involved in the process. However, ultrasonography-based imaging techniques have
substantial overlap between benign and malignant features, mainly for small lesions. A palpation
imaging technique could help compensate for this deficiency by comprehensively analyzing the 2-D and
3-D tumor characteristics[23]. At the same time, it may be difficult to diagnose intraductal lesions and
calcification in breast masses using palpation imaging. This, in turn, can be overcome via ultrasound or
mammography. Hence, future studies perhaps should attempt to combine palpation imaging,
ultrasonography, and mammography to analyze ambiguous clinical cases in order to improve breast
lesion diagnosis. Additional large-scale setting-specific longitudinal studies are merited to establish the
best imaging methods to assess all the patients administered with NACT.

ARTICLE HIGHLIGHTS

Research background

Several studies have reported the prognostic value of ultrasound elastography (UE) in patients receiving
neoadjuvant chemotherapy (NACT) for breast cancer. However, the assessment of parameters is
different for shear-wave elastography and strain elastography in terms of measured elasticity parameter
and mode of imaging.

Research motivation
To the best of our knowledge, no meta-analysis has been conducted to assess the accuracy of the two
modes of elastography in predicting the response to NACT.

Research objectives
The aim of the current study was to systematically search the literature for all studies assessing the
accuracy of UE for predicting response to NACT in breast cancer, and pool the data for meta-analysis.

Research methods

A comprehensive and systematic search was performed in the databases of MEDLINE, EMBASE,
SCOPUS, PubMed Central, CINAHL, Web of Science, and Cochrane library from inception until
December 2020.

Research results

We found that UE had an equal pooled sensitivity and specificity of 86% for predicting the pathologic
complete response (pCR) in breast cancer patients following NACT. We also found that strain wave
elastography was the better technique with a pooled sensitivity of 93% and specificity of 87% compared
to shear wave elastography (77% and 84%). This means that strain elastography can help in effectively
ruling out the patients correctly as it had a sensitivity more than 90%.

Research conclusions
Strain-wave type of UE can accurately predict the pCR following NACT amongst breast cancer patients.

Research perspectives
Additional large-scale setting-specific longitudinal studies are merited to establish the best imaging
methods to assess all the patients administered with NACT.
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