
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 February 26; 10(6): 1754-2052

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I February 26, 2022 Volume 10 Issue 6

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 6 February 26, 2022

OPINION REVIEW

Gut-brain axis: Focus on gut metabolites short-chain fatty acids1754

Guo C, Huo YJ, Li Y, Han Y, Zhou D

MINIREVIEWS

Association between direct-acting antiviral agents in hepatitis C virus treatment and hepatocellular 
carcinoma occurrence and recurrence: The endless debate

1764

Kamal A, Elsheaita A, Abdelnabi M

ORIGINAL ARTICLE

Retrospective Cohort Study

Effects of bilirubin on perioperative myocardial infarction and its long-term prognosis in patients 
undergoing percutaneous coronary intervention

1775

Li Y, Li DB, Zhao LD, Lv QB, Wang Y, Ren YF, Zhang WB

Disease exacerbation is common in inflammatory bowel disease patients treated with immune checkpoint 
inhibitors for malignancy

1787

Rubin SJS, Balabanis T, Gubatan J, Habtezion A

Multidrug-resistant organisms in intensive care units and logistic analysis of risk factors1795

Han Y, Zhang J, Zhang HZ, Zhang XY, Wang YM

Retrospective Study

Change and impact of left ventricular global longitudinal strain during transcatheter aortic valve 
implantation

1806

Zhang H, Xie JJ, Li RJ, Wang YL, Niu BR, Song L, Li J, Yang Y

Observational Study

Early detection of noise-induced hearing loss1815

Meng ZL, Chen F, Zhao F, Gu HL, Zheng Y

Empathetic nursing with mindful cognitive therapy for fatigue, depression, and negative emotions in 
leukemia patients undergoing long-term chemotherapy

1826

Lu YY, Lu XM, Shao CY, Wang CC, Xu TT, Zhang BL

Prospective Study

Superior pancreatic lymphadenectomy with portal vein priority via posterior common hepatic artery 
approach in laparoscopic radical gastrectomy

1834

Zhang YJ, Xiang RC, Li J, Liu Y, Xie SM, An L, Li HL, Mai G



WJCC https://www.wjgnet.com II February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Randomized Controlled Trial

Systematic nursing interventions in gastric cancer: A randomized controlled study1843

He F, He RX

META-ANALYSIS

Impact of adding opioids to paravertebral blocks in breast cancer surgery patients: A systematic review 
and meta-analysis

1852

Chen MH, Chen Z, Zhao D

CASE REPORT

Multiple different remote epidural hematomas after craniotomy: A case report1863

He Q, Tao CY, Fu RH, You C

Tuberculous pericarditis-a silent and challenging disease: A case report1869

Lucero OD, Bustos MM, Ariza Rodríguez DJ, Perez JC

Transileocolic endovascular treatment by a hybrid approach for severe acute portal vein thrombosis with 
bowel necrosis: Two case reports

1876

Shirai S, Ueda T, Sugihara F, Yasui D, Saito H, Furuki H, Kim S, Yoshida H, Yokobori S, Hayashi H, Kumita SI

Efficacy of EGFR-TKI sequential therapy in patients with EGFR exon 19 insertion-positive non-small-cell 
lung cancer: A case report

1883

Shan BB, Li Y, Zhao C, An XQ, Zhang QM

Novel compound heterozygous variants in the TAF6 gene in a patient with Alazami-Yuan syndrome: A 
case report

1889

Lin SZ, Feng JH, Sun LP, Ma HW, Wang WQ, Li JY

Asymmetric limb weakness in Guillain-Barré syndrome: Three case reports1896

Hu M, Li X, Wong HY, Feng XG, Wang YZ, Zhang GR

Modified treatment of knee osteoarthritis complicated with femoral varus deformity: A case report1903

Xu SM, Li W, Zhang DB, Bi HY, Gu GS

Novel HNF1A gene mutation in maturity-onset diabetes of the young: A case report1909

Xu Q, Kan CX, Hou NN, Sun XD

Cerebral corridor creator for resection of trigone ventricular tumors: Two case reports1914

Liu XW, Lu WR, Zhang TY, Hou XS, Fa ZQ, Zhang SZ

Left abdominal wall proliferative myositis resection and patch repair: A case report1922

Xing RW, Nie HQ, Zhou XF, Zhang FF, Mou YH

Concurrent ankylosing spondylitis and myelodysplastic syndrome: A case report1929

Xu GH, Lin J, Chen WQ



WJCC https://www.wjgnet.com III February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Life-threatening subclavian artery bleeding following percutaneous coronary intervention with stent 
implantation: A case report and review of literature

1937

Shi F, Zhang Y, Sun LX, Long S

Cryptogenic organizing pneumonia associated with pregnancy: A case report1946

Lee YJ, Kim YS

Eosinophilia complicated with venous thromboembolism: A case report1952

Su WQ, Fu YZ, Liu SY, Cao MJ, Xue YB, Suo FF, Liu WC

Neck and mediastinal hematoma caused by a foreign body in the esophagus with diagnostic difficulties: A 
case report

1961

Wang LP, Zhou ZY, Huang XP, Bai YJ, Shi HX, Sheng D

Therapeutic endoscopy of a Dieulafoy lesion in a 10-year-old girl: A case report1966

Chen Y, Sun M, Teng X

Cavernous hemangioma of an intrapancreatic accessory spleen mimicking a pancreatic tumor: A case 
report

1973

Huang JY, Yang R, Li JW, Lu Q, Luo Y

Surgery and antibiotics for the treatment of lupus nephritis with cerebral abscesses: A case report1981

Hu QD, Liao LS, Zhang Y, Zhang Q, Liu J

Median arcuate ligamentum syndrome: Four case reports1991

Kim JE, Rhee PL

Novel ABCB4 mutations in an infertile female with progressive familial intrahepatic cholestasis type 3: A 
case report

1998

Liu TF, He JJ, Wang L, Zhang LY

Primary duodenal dedifferentiated liposarcoma: A case report and literature review2007

Kim NI, Lee JS, Choi C, Nam JH, Choi YD, Kim HJ, Kim SS

Implant site development using titanium plate and platelet-rich fibrin for congenitally missed maxillary 
lateral incisors: A case report

2015

Zhang TS, Mudalal M, Ren SC, Zhou YM

Successful embolization of an intrahepatic portosystemic shunt using balloon-occluded retrograde 
transvenous obliteration: A case report

2023

Saito H, Murata S, Sugihara F, Ueda T, Yasui D, Miki I, Hayashi H, Kumita SI

Bilateral pneumothorax and pneumomediastinum during colonoscopy in a patient with intestinal Behcet’s 
disease: A case report

2030

Mu T, Feng H

Acute kidney injury due to intravenous detergent poisoning: A case report2036

Park S, Ryu HS, Lee JK, Park SS, Kwon SJ, Hwang WM, Yun SR, Park MH, Park Y



WJCC https://www.wjgnet.com IX February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

Vaginal enterocele after cystectomy: A case report2045

Liu SH, Zhang YH, Niu HT, Tian DX, Qin F, Jiao W



WJCC https://www.wjgnet.com X February 26, 2022 Volume 10 Issue 6

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 6 February 26, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Navdeep Singh, MBBS, MS, Assistant Professor, Division 
of Transplantation, Department of Surgery, The Ohio State University, Columbus, OH 43210, United States.  
navdeep.singh@osumc.edu

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J 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 WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Yi Yuan; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

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

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

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

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

February 26, 2022 https://www.wjgnet.com/bpg/GerInfo/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

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


WJCC https://www.wjgnet.com 1852 February 26, 2022 Volume 10 Issue 6

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 February 26; 10(6): 1852-1862

DOI: 10.12998/wjcc.v10.i6.1852 ISSN 2307-8960 (online)

META-ANALYSIS

Impact of adding opioids to paravertebral blocks in breast cancer 
surgery patients: A systematic review and meta-analysis

Meng-Hua Chen, Zheng Chen, Da Zhao

Specialty type: Surgery

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

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B, B 
Grade C (Good): 0 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Lepot A, Valencia GA

Received: July 19, 2021 
Peer-review started: July 19, 2021 
First decision: October 16, 2021 
Revised: October 21, 2021 
Accepted: January 19, 2022 
Article in press: January 19, 2022 
Published online: February 26, 2022

Meng-Hua Chen, Lanzhou University Medical College, Lanzhou 730000, Gansu Province, 
China

Zheng Chen, Department of Breast, Shandong Second Provincial General Hospital, Jinan 
250021, Shandong Province, China

Da Zhao, Department of Oncology, The First Hospital of Lanzhou University, Lanzhou 730000, 
Gansu Province, China

Corresponding author: Da Zhao, MD, Doctor, Department of Oncology, The First Hospital of 
Lanzhou University, No. 1 Donggang West Road, Lanzhou 730000, Gansu Province, China. 
zhaoda_dr@163.com

Abstract
BACKGROUND 
Several breast cancer studies have reported the use of adjuvant opioids with the 
paravertebral block (PVB) to improve outcomes. However, there is no level-1 
evidence justifying its use.

AIM 
To elucidate if the addition of opioids to PVB improves pain control in breast 
cancer surgery patients.

METHODS 
We conducted an electronic literature search across PubMed, Embase, Scopus, 
and Google Scholar databases up to October 20, 2020. Only randomized con-
trolled trials (RCTs) comparing the addition of opioids to PVB with placebo for 
breast cancer surgery patients were included.

RESULTS 
Six RCTs were included. Our meta-analysis indicated significantly reduced 24-h 
total analgesic consumption with the addition of opioids to PVB as compared to 
placebo [standardized mean difference (SMD) -1.57, 95% confidence interval (CI): 
-2.93, -0.21, I2 = 94%]. However, on subgroup analysis, the results were non-
significant for studies using single PVB (SMD: -1.76, 95%CI: -3.65, 0.13 I2 = 95.09%) 
and studies using PVB infusion (SMD: -1.30, 95%CI: -4.26, 1.65, I2 = 95.49%). 
Analysis of single PVB studies indicated no significant difference in the time to 
first analgesic request between opioid and placebo groups (mean difference -
11.28, 95%CI: -42.00, 19.43, I2 = 99.39%). Pain scores at 24 h were marginally lower 

https://www.f6publishing.com
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in the opioid group (mean difference -1.10, 95%CI: -2.20, 0.00, I2 = 0%). There was no difference in 
the incidence of postoperative nausea and vomiting between the two groups.

CONCLUSION 
Current evidence suggests a limited role of adjuvant opioids with PVB for breast cancer surgery 
patients. Further homogenous RCTs with a large sample size are needed to clarify the beneficial 
role of opioids with PVB.

Key Words: Opioids; Pain; Surgery; Breast cancer; Nerve block; Paravertebral block

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The use of opioids as adjuvants for nerve blocks has been increasing. However, it is not clear if 
the addition of opioids to paravertebral block (PVB) improves outcomes for breast cancer surgery patients. 
In our first systematic review and meta-analysis, we pooled data from six randomized controlled trials 
assessing the role of adjuvant opioids for PVB in patients undergoing breast cancer surgery. Our results 
indicate that the addition of opioids to PVB has a limited role in reducing 24-h analgesic consumption, 
time to first analgesic request, and pain scores as compared to placebo. Further high-quality studies are 
required to strengthen the evidence.

Citation: Chen MH, Chen Z, Zhao D. Impact of adding opioids to paravertebral blocks in breast cancer surgery 
patients: A systematic review and meta-analysis. World J Clin Cases 2022; 10(6): 1852-1862
URL: https://www.wjgnet.com/2307-8960/full/v10/i6/1852.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i6.1852

INTRODUCTION
Breast cancer is the most common malignancy in females worldwide, and surgical intervention is the 
primary mode of management even in advanced cases (basically palliative in selected populations)[1]. 
Studies have shown improved survival with mastectomy in patients with breast cancer[1,2]. While 
general anesthesia is the standard-setting used for surgical interventions for these patients, a substantial 
number of individuals encounter significant postoperative pain[3,4]. Inadequate analgesia in the 
immediate postoperative period can lead to a prolonged hospital stay, increased healthcare cost, and 
reduced patient satisfaction[5]. Optimal management of acute pain in breast cancer survivors can also 
reduce the development of chronic post-surgical pain[6].

Over the last decade, several quality-improvement protocols have been described to improve peri-
operative management and optimize pain control in breast cancer patients[7]. One such method is the 
use of locoregional anesthetic techniques like the paravertebral block (PVB), intercostal nerve block, 
erector spinae plane block, and pectoral block[5,8,9]. Of these, the PVB has been widely used to provide 
better analgesia after surgery in breast cancer patients. The clinical efficacy of PVB has also been 
demonstrated by several studies[10,11]. Terkawi et al[12] in a meta-analysis of 24 studies demonstrated 
that the use of PVB decreased opioid consumption and postoperative pain scores at 2, 24, 48, and 72 h 
after surgery. However, the effects of PVB were found to be modest with a limited beneficial effect on 
postoperative recovery. In this context, several researchers have evaluated the addition of adjuvants to 
PVB to improve its efficacy. It is hypothesized that the addition of drugs like opioids, clonidine, and 
dexmedetomidine would lead to better analgesic efficacy of PVB[13,14]. Opioids have been used in 
combination with local anesthetics for several locoregional anesthetic techniques leading to better pain 
control in the immediate postoperative period[15,16]. However, it is not known if the addition of 
opioids to PVB would lead to better outcomes in breast cancer patients. Despite several studies 
reporting the use of adjuvant opioids with PVB, there is a lack of pooled evidence to guide clinical 
practice. Thus, this systematic review and meta-analysis aimed to answer the following clinical 
question: Does the addition of opioids to PVB lead to improved pain control in the immediate post-
operative period in patients undergoing surgery for breast cancer?

MATERIALS AND METHODS
Search strategy 
The authors planned and executed this study conforming to the recommendations of the PRISMA 

https://www.wjgnet.com/2307-8960/full/v10/i6/1852.htm
https://dx.doi.org/10.12998/wjcc.v10.i6.1852
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statement (Preferred Reporting Items for Systematic Reviews and Meta-analyses)[17] and the Cochrane 
Handbook for Systematic Reviews of Intervention[18]. Protocol registration was, however, not carried 
out. We conducted an electronic literature search across PubMed, Embase, Scopus, and Google Scholar 
databases. Two reviewers independently carried out the literature search. Search limits were from the 
inception of databases to October 20, 2020. The search terms included “breast surgery”, “mastectomy”, 
“paravertebral block”, “opioid”, “morphine”, “fentanyl”, “buprenorphine”, and “tramadol”. 
Supplementary Table 1 presents the search strategy and the result of the PubMed database. At first, the 
search records were reviewed by their titles and abstracts. Relevant articles to the review were 
identified, and full texts of the articles were extracted. Both the reviewers assessed individual articles 
based on the inclusion and exclusion criteria. Any disagreements were resolved by discussion. The 
bibliography of studies meeting the inclusion criteria was also hand-searched for any missed references.

Inclusion criteria
We defined the inclusion and exclusion criteria of the review based on the PICOS (Population, 
Intervention, Comparison, Outcome, Study type) framework a priori. Population: Studies conducted on 
patients undergoing breast cancer surgery and receiving PVB before general anesthesia. The 
Intervention was to be the addition of an opioid to the PVB. The comparison was the addition of placebo 
or no drug to the PVB. Studies were to report at least one of the following outcomes: 24 h total analgesic 
consumption, pain scores, time to the first analgesic, and/or incidence of Postoperative nausea and 
vomiting (PONV). Only randomized controlled trials (RCTs) were eligible to be included in the review. 
No language restriction was placed. Studies comparing opioids with any other active drugs were 
excluded. We also excluded studies using opioids not as an addition to PVB but via other routes like 
intravenous, subcutaneous, etc. Furthermore, non-RCTs, retrospective studies, single-arm studies, and 
studies not reporting relevant data were also excluded.

Data extraction and quality assessment
Data were extracted using a data extraction form by two reviewers independently. Name of the first 
author, publication year, study type, study location, age of patients, surgery type, sample size, 
intervention drug and dose, PVB protocol, use of other analgesics, and study outcomes were extracted. 
The primary outcome of the interest of our analysis was 24-h total analgesic consumption. The 
secondary outcomes were time to first analgesic demand, pain scores, and incidence of PONV. 
Furthermore, a descriptive analysis of other outcomes reported by the included studies was also 
performed.

Two reviewers assessed the quality of each RCT using the Cochrane Collaboration risk assessment 
tool[18]. Each study was assessed for bias in random sequence generation, allocation concealment, 
blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, 
selective reporting, and other bias. The study was judged to have a "high", "unclear", or "low" risk of 
bias for each domain. Any disagreements were resolved by discussion.

Statistical analysis
The software “Open MetaAnalyst” was used for the meta-analysis[19]. Meta-analysis was conducted 
only if at least three trials reported similar outcomes. Owing to the methodological heterogeneity of the 
included studies, we used a random-effects model to calculate the pooled effect size for all analyses. 
Continuous data not reported on the same scale were summarized using standardized mean difference 
(SMD) with 95% confidence interval (CI) or else mean difference (MD) was used. Specifically, different 
analgesics were used by the individual studies for the outcome of ‘total analgesic consumption’, hence 
we used SMD to pool this variable. For studies not reporting mean and standard deviation (SD) scores 
of continuous variables, the method described by Wan et al[20] was used to calculate data from the 
median and interquartile range. For the incidence of PONV, we calculated odds ratios (OR) with 95%CI. 
Sub-group analysis was conducted for single and continuous PVB. Heterogeneity was assessed using 
the I2 statistic. I2 values of 25%-50% represented low, values of 50%-75% represented medium, and more 
than 75% represented substantial heterogeneity. As < 10 studies were included per meta-analysis, 
funnel plots were not used to assess publication bias.

RESULTS
The PRISMA flowchart of the review is presented in Figure 1. Of the 11 studies assessed by the full-
texts, five were excluded with reasons, and a total of six RCTs fulfilled the inclusion criteria[21-26]. 
Characteristics of studies included in the review are presented in Table 1. Three trials[22,23,25] were 
conducted exclusively on modified radical mastectomy patients, while the remaining three included 
other breast cancer surgeries as well. The sample size of the included studies was small, ranging from 
12-20 patients per group. The opioids used as an adjunct to PVB were fentanyl in three trials, while 
morphine, tramadol, and buprenorphine were used in one study each. Two trials[22,26] used 
continuous PVB infusions, while the remaining used single PVB.

https://f6publishing.blob.core.windows.net/5a0e93c1-2f31-49c8-9108-e965d3f81b6b/WJCC-10-1852-supplementary-material.pdf


Chen MH et al. Paravertebral block for breast cancer

WJCC https://www.wjgnet.com 1855 February 26, 2022 Volume 10 Issue 6

Table 1 Details of included studies

Sample size
Ref. Yr Study 

location Surgery type
Study Control

Age (yr) Common protocol 
for PVB

Opioid added to PVB in intervention 
group)

Drug added 
to PVB in 
control group

Post-operative analgesics 
used

Mostafa et al[21] 2018 Egypt MRM or breast conservation 
surgery with axillary node 
dissection

20 20 18-78 Nalbuphine 10 mg PVB at the level of T4 with bupivacaine 0.5% 
0.3 mL/kg

No drug Tramadol as PCA

Pushparajan et al
[22]

2017 India MRM 20 20 18-60 Fentanyl 2 μg/mL at 
0.1 mL/kg/h for 24 h

Continuous PVB at the level of T4 with 0.2% 
ropivacaine for 24 h 

No drug Fentanyl as PCA. Paracetamol 
or tramadol or fentanyl for 
breakthrough pain

Morsy et al[23] 2017 Egypt MRM 15 15 NR Morphine 2 mg PVB at the level of T3 with 20 mL of 
bupivacaine 0.25%

No drug Meperidine for breakthrough 
pain

Bhuvaneshwari 
et al[24]

2012 India Total mastectomy and axillary 
lymph node dissection

12 12 Study: 49.1 ± 
7.1; Control: 
50.7 ± 11

Fentanyl 2 μg/mL PVB at the level of T3 with bupivacaine 0.25% 
and epinephrine 5 μg/mL

No drug Morphine for breakthrough 
pain

Omar et al[25] 2011 Egypt MRM 19 20 Study: 47.5 ± 
9.3; Control: 
49.3 ± 10.5

Tramadol 1.5 mg/kg 
(maximum of 150 mg)

PVB at the level of T1 (1/3rd of the dose) and 
T4 (2/3rd of the dose) with bupivacaine 0.5% 2 
mg/kg

No drug Fentanyl as PCA. Paracetamol 
1 g thrice daily and ibuprofen 
400-600 mg thrice daily

Burlacu et al[26] 2006 Ireland Wide local excisions (at least one 
breast quadrant), mastectomies, 
and mastectomies with 
reconstruction

13 13 Study: 54 ± 
NR; Control: 
51 ± NR

Fentanyl 50 μg with 
bolus followed by 4 
μg/mL infusion

Continuous PVB at the level of T3 with initial 
bolus of 19 mL levobupivacaine 0.25% 
followed by continuous infusion of 0.1% 
solution for 24 h

Saline Morphine as PCA

PVB: Paravertebral block; MRM: Modified radical mastectomy; PCA: Patient controlled analgesia; T: Thoracic vertebral level.

Outcomes
Table 2 presents the results of the outcomes reported by the included studies. For the primary outcome, 
data were reported by all six studies. Our meta-analysis indicated significantly reduced 24-h total 
analgesic consumption with the addition of opioids to PVB as compared to placebo (SMD: -1.57, 95%CI: 
-2.93, -0.21, I2 = 94%) (Figure 2). However, on subgroup analysis, the results were non-significant for 
studies using single PVB (SMD: -1.76, 95%CI: -3.65, 0.13, I2 = 95.09%) and studies using PVB infusion 
(SMD: -1.30, 95%CI: -4.26, 1.65, I2 = 95.49%). Data on time to first analgesic request were reported by four 
studies using a single PVB. Our analysis demonstrated no significant difference in the time to first 
analgesic request between opioid and placebo groups in hours (MD -11.28, 95%CI: -42.00, 19.43, I2 = 
99.39%) (Figure 3).

Data for a meta-analysis on pain scores on the Visual Analog Scale were available only from three 
studies. The study of Bhuvaneshwari et al[24] reported cumulative 24-h pain scores, while SD values of 
pain scores were not reported by Mostafa et al[21]. Both these studies reported significantly lower pain 
scores in the opioid group. For the remaining studies, our pooled analysis indicated pain scores at 24 h 
were marginally lower in the opioid group (MD -1.10, 95%CI: -2.20, 0.00, I2 = 0%) (Figure 4). Sub-group 
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Table 2 Outcomes reported by included studies

Ref. Outcome Results

Time to first analgesic 
request

Significantly longer in the opioid group

Post-operative analgesic 
time

Significantly longer in the opioid group

24 h total analgesic 
consumption

Significantly lower in the opioid group

Pain scores up to 24 h Significantly lower in the opioid group

HR, SBP, DBP No difference between the two groups

Mostafa et al[21]

Ramsay sedation scores Patients in the control group were more agitated then opioid group in the first four hours after the 
operation. No difference between the two groups after four hours

Pain scores up to 
discharge

Significantly lower scores in the opioid group only at 24 h and not at other time periods

24 h total analgesic 
consumption

No difference between the two groups

PONV No difference between the two groups

Urinary retention, 
pruritis

No difference between the two groups

Pushparajan et al[22]

Patient satisfaction No difference between the two groups

24 h total analgesic 
consumption

No difference between the two groups

Time to first analgesic 
request

No difference between the two groups

Ramsay sedation scores No difference between the two groups

PONV No difference between the two groups

Morsy et al[23]

HR, SBP, DBP No difference between the two groups

Time to first analgesic 
request

Significantly longer in the opioid group

24 h total analgesic 
consumption

Significantly lower in the opioid group

Cumulative pain scores 
at 24 h

Significantly lower in the opioid group

PONV No difference between the two groups

Bhuvaneshwari et al
[24]

Patient satisfaction Significantly higher in the opioid group

Time to first analgesic 
request

No difference between the two groups

24 h total analgesic 
consumption

No difference between the two groups

Pain scores up to 24 h No difference between the two groups

Omar et al[25]

PONV No difference between the two groups

Total analgesic 
consumption

Significantly lower in the opioid group

Pain scores up to 24 h No difference between the two groups

Nausea scores Significantly higher in the opioid group

SBP No difference between the two groups

Burlacu et al[26]

Patient satisfaction Significantly higher in the opioid group

PONV: Postoperative nausea and vomiting; HR: Heart rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure.
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Figure 1 Study flow chart.

Figure 2 Forest plot of 24-h total analgesic consumption with sub-group analysis based on type of paravertebral block.

analysis demonstrated marginal difference favoring the opioid group in the studies using PVB infusion 
(MD -1.30, 95%CI: -2.61, 0.00, I2 = 0%); however, for the study using single PVB no difference was noted 
(MD -0.60, 95%CI: -2.65, 1.45). Data on the incidence of PONV were reported by four studies. Our 
analysis indicated no statistically significant difference between opioid and placebo groups (OR 0.87, 
95%CI: 0.39, 1.93, I2 = 0%) (Figure 5). Results were non-significant on subgroup analysis as well.

Risk of bias analysis
Table 3 presents the risk of bias assessment of included studies. The majority of studies (5/6) were of 
good quality with a low risk of bias across six of the seven domains. Only the trial of Morsy et al[23] did 
not provide adequate information on randomization, allocation concealment, and blinding.
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Table 3 Risk of bias in included studies

Ref.
Random 
sequence 
generation

Allocation 
concealment

Blinding of 
participants and 
personnel

Blinding of 
outcome 
assessment

Incomplete 
outcome data

Selective 
reporting

Other 
bias

Mostafa et al[21] Low risk Low risk Low risk Low risk Low risk High risk Low 
risk

Pushparajan et al
[22]

Low risk Unclear risk Low risk Low risk Low risk Low risk Low 
risk

Morsy et al[23] Unclear risk Unclear risk Unclear risk Unclear risk Low risk Low risk Low 
risk

Bhuvaneshwari et 
al[24]

Low risk Unclear risk Low risk Low risk Low risk Low risk Low 
risk

Omar et al[25] Low risk Unclear risk Low risk Low risk Low risk Low risk Low 
risk

Burlacu et al[26] Low risk Low risk Low risk Low risk Low risk Low risk Low 
risk

Figure 3 Forest plot of time to first analgesic request in hours.

Figure 4 Forest plot of 24-h visual analog scale pain score with sub-group analysis based on type of paravertebral block.

DISCUSSION
The results of our review assessing the role of adjuvant opioids to PVB for breast cancer surgery patients 
indicate that: (1) Total analgesic consumption in the immediate postoperative period may not be 
reduced with the addition of opioids to a single PVB or PVB infusion; (2) Time to first analgesic request 
is not increased with the addition of opioids to a single PVB; (3) There is only a marginal difference in 
pain score at 24 h with the addition of opioids; and (4) Adjuvant opioids do not increase the incidence of 
PONV.

PVB as a technique of regional anesthesia has gained popularity for pain control in patients 
undergoing breast surgery. The procedure involves the deposition of local anesthetic just lateral to the 
spinous process of the vertebrae in the area where spinal nerves emerge out of the intervertebral 
foramina. The local anesthetic blocks the somatic and sympathetic nerve supply of the dermatome of 
interest thereby providing postsurgical analgesia[27]. Its efficacy has been tested in a randomized 
setting by numerous authors not only for breast surgery but also for thoracic surgeries[12,28]. However, 
one important limitation of nerve blocks, in general, is the short duration of action of the local 
anesthetic. Even with agents with a longer duration of action, like bupivacaine and ropivacaine, the 
duration of analgesia is often inadequately sustained in the postoperative period[29]. Prolonging the 
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Figure 5 Forest plot of incidence of postoperative nausea and vomiting with sub-group analysis based on type of paravertebral block.

duration of analgesia by increasing the dose of local anesthetic entails the risk of adverse events 
involving the cardiovascular and central nervous systems[30]. To overcome this issue, several adjuvants 
have been used with local anesthetics to prolong the analgesic effect while maintaining the safety of 
regional anesthesia.

One of the earliest adjuvants used with local anesthetics was opioids. Their use with local anesthetics 
has accelerated since studies reported the presence of peripheral opioid receptors in the primary 
afferent neurons and peripheral sensory nerves[31]. It is thought that opioids exhibit a local anesthetic-
like action causing hyperpolarization of the afferent sensory neuron through G protein coupled 
receptor mechanism[32]. Nishikawa et al[33] have suggested that adjuvant opioids with local anesthetics 
can lead to the increased duration and improved quality of local anesthetic blockade. However, the 
results of our review indicate that this mechanism may have a limited role especially for PVB in breast 
cancer surgery patients. For the primary outcome of 24-h total analgesic consumption, our analysis 
demonstrated a statistically significant difference in favor of the opioid group, but no such difference 
was noted on sub-group analysis of single PVB and PVB infusions studies. It is important to note that 
the lower end of 95%CI of the meta-analysis was on the higher side (-3.65 for single PVB sub-group and 
-4.26 for PVB infusion group) and the upper end of the 95%CI close to zero (for single PVB sub-group) 
in the meta-analysis. Similar was the case in the analysis of 24-h pain scores with the upper end of 
95%CI at 0, albeit with a very limited number of studies. The addition of opioids was found to be safe 
with no increase in the incidence of PONV. Therefore, while our results do not demonstrate a clear 
advantage of adding opioids to PVB they are suggestive of a probable role of adjuvant opioids in PVB 
for breast cancer surgery patients, which needs further research.

Such inconclusive result was also evident on descriptive analysis of the included studies with three 
RCTs[22,23,25] reporting no benefit of adding opioids to PVB, while the remaining three[21,24,26] 
reporting significant advantage in favor of adjuvant opioids. Such varied results with local anesthetic 
adjuvants have been reported with other nerve blocks as well. Soulioti et al[34] in an RCT reported 
improved outcomes with the addition of 100 mg of tramadol to brachial plexus block with ropivacaine. 
In contrast, no such benefit was noted by Kesimci et al[35] using a similar dose of tramadol with 
ropivacaine. Several other RCTs have reported the limited benefit of adding opioids to peripheral nerve 
blocks. In a recently published trial, Kim et al[36] failed to prove any beneficial effect of adding fentanyl 
to continuous femoral nerve blocks for knee arthroplasty patients. Two RCTs have shown that the 
addition of fentanyl to transverse abdominus plane block did not improve postoperative outcomes in 
patients undergoing cesarean section and gynecological surgeries[37,38]. The contrasting results on the 
role of adjuvant opioids in literature as well as in our review can be attributed to several factors, like the 
type of surgery, type of nerve block, type and dosage of local anesthetic, type and dose of opioid, pain 
threshold of patients, the post-operative pain control protocol, etc. In our review, while the type of 
surgery and nerve block were the same, four different opioids were used with varying doses in the 
included studies. Postoperative pain control protocol was different across studies, which could also 
have contributed to the heterogeneous results. However, such heterogeneity is expected in clinical trials 
conducted in different geographical settings. Several other meta-analyses in literature have also pooled 
outcomes of different opioids in a single analysis[39-41].

In addition to the inter-study heterogeneity, other limitations of our review should also be taken into 
account while interpreting the results. Firstly, only six RCTs were available for analysis in this review, 
all with limited sample size. Thus, our review may not have been statistically powered to detect 
significant differences between the groups. Secondly, data on pain scores at different periods were not 
available from included studies for a meta-analysis. Furthermore, data as mean and SD were not 
presented by all studies, further restricting our analysis. Thirdly, pain score and analgesic consumption 
after surgery can depend on several surgical and patient-dependent factors, like duration and 
complexity of the surgical procedure, the pain threshold of the patient, etc. Such uncontrolled factors 
could have also influenced the outcomes of the included trials. Lastly, we were unable to register the 
review protocol on any online database, and this is a significant limitation of our review. Nevertheless, 
our study has certain novelties. We have presented the first systematic review and meta-analysis 
assessing the role of adjuvant opioids in PVB for breast cancer surgery patients. The overall quality of 
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the included RCTs was high, and this lends credibility to the overall review.

CONCLUSION
To conclude, there is a limited role of adjuvant opioids with PVB for breast cancer surgery patients. The 
addition of opioids had no significant effect on 24-h total analgesic consumption, time to first analgesic, 
and 24-h pain score. Further homogenous RCTs with a large sample size are needed to clarify the 
beneficial role of opioids with PVB.

ARTICLE HIGHLIGHTS
Research background
Opioids have been used in combination with local anesthetics for several locoregional anesthetic 
techniques, leading to better pain control in the immediate postoperative period. However, it is not 
known if the addition of opioids to paravertebral block (PVB) would lead to better outcomes in breast 
cancer patients.

Research motivation
No meta-analysis has summarized evidence to assess the value of adding opioids to PVB in breast 
cancer patients undergoing surgical intervention.

Research objectives
To compare total analgesic consumption, time to first analgesic request, and pain scores with and 
without the addition of opioids to PVB in breast cancer surgery patients.

Research methods
We conducted an electronic literature search across PubMed, Embase, Scopus, and Google Scholar 
databases up to October 20, 2020 for randomized controlled trials (RCTs) comparing the addition of 
opioids to PVB with placebo for breast cancer surgery patients.

Research results
Analysis of six RCTs demonstrated that the addition of opioids to PVB significantly reduced 24-h total 
analgesic consumption but had no impact on the time to first analgesic request. Pain scores at 24 h were 
marginally lower with the addition of opioids.

Research conclusions
Current evidence suggests a limited role of adjuvant opioids with PVB for breast cancer surgery 
patients.

Research perspectives
Further homogenous RCTs with a large sample size are needed to clarify the beneficial role of opioids 
with PVB.
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