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editorials

Peritumoral Lidocaine Injection: A
Low-Cost, Easily Implemented Intervention to
Improve Outcomes in Early-Stage Breast Cancer
Tessa Higgins, BA1,2 and Elizabeth A. Mittendorf, MD, PhD, MHCM1,2,3

Improvements in breast imaging and the routine use of
breast cancer screening have resulted in increased
rates of breast cancer cases diagnosed at early stages
of disease, before metastatic dissemination. Addi-
tionally, advances in local regional and systemic
therapies have significantly decreased the likelihood
that patients treated for early-stage disease will recur.
Despite these advances, it is generally thought that up
to 30% of women treated for early-stage breast cancer
eventually develop metastatic disease, suggesting
additional opportunities to identify effective interven-
tions to prevent breast cancer recurrence. One op-
portunity that has not been studied extensively is to
intervene in the immediate perioperative period.

Although conclusive clinical data are lacking, largely
preclinical work has suggested that surgical excision of a
tumor and the surgical stress response can induce
metastasis (Fig 1). An evolving understanding of these
mechanisms potentially driving recurrence after surgery,
such as modification of immune function, activation of
neural and proinflammatory signaling, dissemination of
circulating tumor cells, and increasing prometastatic
pathways, has created interest in studying the utility of
anesthetic agents or strategies as a form of cancer
therapy.1-3 One such example, investigated in the trial by
Badwe et al,4 is the use of lidocaine, an amide local
anesthetic that blocks voltage-gated sodium channels,
thereby decreasing pain by preventing the initiation and
conduction of impulses along nerves. Alleviating pain
may be an indirect effect on the spread of cancer by
decreasing the surgical stress response. Preclinical
data suggest that lidocaine may also have direct effects
by altering pathways important for tumor cell prolifer-
ation, angiogenesis, and invasion and by promoting
apoptosis.5-8

In the current study, Badwe et al4 randomly assigned
patients with early breast cancer to peritumoral injection
of 0.5% lidocaine, 7-10 minutes before surgery (lido-
arm) or surgery without lidocaine (no lido arm). The
trial’s primary end point was disease-free survival (DFS)
defined as time between random assignment and oc-
currence of local, regional, or distant recurrence of
invasive breast cancer, the development of contralateral
breast cancer, or death due to any cause. Early breast

cancer was defined as operable breast cancer with
clinically node negative (cN0) disease or limited nodal
disease (cN1) and no evidence of distant metastasis.
Patients were eligible if undergoing surgery as their
initial intervention regardless of disease subtype. There
were 1,583 evaluable patients, including 786 in the lido
arm and 797 in the no lido arm. The groups appear
relatively well balanced, with 25.3% in the lido arm and
22.2% in the no lido arm having triple-negative breast
cancer and 19.6% in the lido arm and 20.2% in the no
lido arm having human epidermal growth factor re-
ceptor 2–positive (HER21) breast cancer. Of note, only
35% of patients with HER21 disease in both arms of
the trial received HER2-targeted therapy. With respect
to other risk factors, the groups were comparable with
respect to the percentage of patients with grade III
tumors (approximately 74%) and pathologically node-
positive disease (45%). After a median follow-up of
68months, 5-year DFS rates were 86.6% in the lido arm
and 82.6% in the no lido arm (hazard ratio [HR], 0.74;
95% CI, 0.58 to 0.95; P 5 .017). Importantly, the
majority of events were breast cancer-related. In the lido
arm, 73.6% (70 of 95) were distant recurrences and
20.0% (19 of 95) were locoregional. In the no lido arm,
75.2% (94 of 125) of the events were distant recur-
rences and 17.6% (22 of 1,125) were locoregional.
Contralateral breast cancer or the development of a
non-breast primary cancer occurred in 6.3% (6 of 95) of
the lido arm and 7.2% (9 of 125) of the no lido arm.
The 5-year overall survival (OS) rates were 90.1% and
86.4% in the lido and no lido arms, respectively
(HR, 0.71; 95% CI, 0.53 to 0.94; P 5 .019).

It is noted that because of slow accrual and fewer than
anticipated DFS events, the trial’s statistical plan was
revised from powering the study to detect a 7.0% ab-
solute improvement in the lidocaine arm and, assuming
a 60.0% 5-year DFS rate in the control arm, an HR of
0.784, to powering the study to detect an absolute 6.0%
DFS increase in the lidocaine arm and, assuming a
5-year DFS rate of 80.0% in the control arm, an HR of
0.676. This 6.0% DFS benefit was felt to be clinically
relevant. The trial did not see that benefit, therefore was
technically a negative study. However, it is hard to
suggest that the 4.0% DFS benefit (and 3.7% OS
benefit) that was seen is not clinically significant,
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particularly given the ease of the intervention and the lack of
any adverse events attributable to the lidocaine injection.

The mechanisms by which benefit was achieved through
lidocaine administration are not clear, as acknowledged by
the study’s authors. It is interesting to compare the results of
this study with another randomized controlled trial by
Sessler et al9 that compared the rates of breast cancer
recurrence in patients receiving regional anesthesia with
paravertebral blocks and propofol with those receiving
general anesthesia with sevoflurane and opioid analgesia.

The hypothesis those investigators sought to test was that
regional anesthesia, which eliminates the surgical stress
response as well as the use of volatile anesthetic agents and
opioids for anesthesia, would result in lower breast cancer
recurrence rates. The agent used in the paravertebral block
was ropivacaine, a long-acting amide local anesthetic.10

The trial randomly assigned 2,108 patients and after a
median follow-up of 36 months, the recurrence rate in both
groups was 10% (HR, 0.97; 95%CI, 0.74 to 1.28; P5 .84).
The differences in the results of these two trials, one using a

THE TAKEAWAY

In the article that accompanies this editorial, Badwe et al4 show that peritumoral injection of lidocaine before surgery leads to
improvements in disease-free survival and overall survival in patients with early-stage breast cancer. These findings
support the use of peritumoral lidocaine as a low-cost intervention that can be easily implemented into the care of patients
with breast cancer.
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FIG 1. Perioperative drivers of cancer recurrence. Multiple mechanisms attributable to local tissue injury and the surgical stress response have
been proposed as promoting cancer recurrence after surgery. COX, cyclooxygenase; CTC, circulating tumor cell; EGF, epidermal growth factor;
HIF, hypoxia-inducible factor; MMP, matrix metalloproteinases; NK, natural killer; PDGF, platelet-derived growth factor; PGE2, prostaglandin
E2; TH2, T-helper 2; Tregs, regulatory T cells; VEGF, vascular endothelial growth factor. Adapted fromHiller JG, Perry NJ, Poulogiannis G, et al,
"Perioperative Events Influence Cancer Recurrence Risk After Surgery," Nature Reviews Clinical Oncology, 15, 205-218, 2018, Springer
Nature.1
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local anesthetic as a component of a paravertebral block
and the other injecting the local anesthetic directly into the
tissue, may lead one to hypothesize that the benefit of li-
docaine is due in part to its modulation of the effects of local
tissue injury induced by surgery. Counter to that hypothesis
is the observation that patients on the current study
benefitted whether they underwent lumpectomy, in which
case the tissue surrounding the tumor was maintained or
mastectomy, in which case the entire breast, including the
tumor and surrounding tissue, was removed. Mastectomy
was performed in 37.3% of patients on the study, and the
forest plot for DFS showed an HR of 0.72 (95% CI, 0.50 to
1.04). This numerical trend favored administration of li-
docaine; however, it was not statistically significant. The HR
for OS for mastectomy patients was 0.62 (95% CI, 0.42 to
0.92), strongly favoring administration of lidocaine.

With themechanismbywhich lidocaine resulted in improved
DFS andOS being unclear and the fairly striking difference in
outcomes between the arms of the trial, it makes one
question the study results and whether the results are ap-
plicable to their clinical practice. One could rightly suggest
that the patients do not necessarily resemble those cared for
in their practice, particularly with a high percentage of
HER21 patients not receiving HER2-targeted therapy and
a high percentage of patients undergoing axillary lymph
node dissection, including patients with pathologically
node-negative disease. The trial only enrolled patients un-
dergoing up-front surgery, and in current practice, the
majority of patients with HER21 and triple-negative breast
cancer receive preoperative systemic therapy. However, it
was a large, multicenter, randomized trial, suggesting gen-
eralizability of the results. And the results of the study are
interesting, particularly as we consider other therapeutics

used in the treatment of patients with breast cancer. The
administration of peritumoral lidocaine before surgery
resulted in a 4.0% DFS benefit at 5 years which is not that
dissimilar from benefit we see from many systemic therapies
that carry potential toxicity risk. On the basis of the recently
reported 8-year follow-up of the APHINITY trial, pertuzumab
is administered in the adjuvant setting for patients with
HER21 breast cancer for a 2.6% invasive DFS benefit.11 On
the basis of 4-year follow-up data from the monarchE trial,
abemaciclib is administered adjuvantly to patients with
high-risk hormone receptor–positive breast cancer for a 6.4%
invasive DFS benefit.12 And on the basis of the KEYNOTE-522
study, pembrolizumab is administered in the neoadjuvant
setting, continued adjuvantly for patients with triple-negative
breast cancer for an approximately 7% event-free survival
benefit at 3 years.13

In summary, peritumoral injection of 0.5% lidocaine
before surgery offered a clinically meaningful improve-
ment in DFS and OS with relative risk reductions of 26%
and 29%, respectively, compared with no lidocaine ad-
ministration. These data add to the body of evidence
supporting the perioperative use of local anesthetics for
multiple reasons to include not just this potential onco-
logic benefit but for providing pain relief, as well as de-
creasing intraoperative and postoperative opioid use,
thereby reducing postoperative nausea and vomiting and
facilitating enhanced recovery after surgery.14 As con-
cluded by the study investigators, it seems reasonable to
introduce this intervention as an easy, cost-effective in-
tervention that may reduce the rates of recurrence and
death in women with early-stage breast cancer. Additional
investigation will be required to elucidate the mechanism
of this benefit.

AFFILIATIONS
1Division of Breast Surgery, Department of Surgery, Brigham and
Women’s Hospital, Boston, MA
2Breast Oncology Program, Dana-Farber Brigham Cancer Center, Boston,
MA
3Harvard Medical School, Boston, MA

CORRESPONDING AUTHOR
Elizabeth A. Mittendorf, MD, PhD, MHCM, Dana-Farber Brigham Cancer
Center, 450 Brookline Ave, Boston, MA 02215; Twitter:
@EMittendorfMD; e-mail: emittendorf@bwh.harvard.edu.

AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF
INTEREST
Disclosures provided by the authors are available with this article at DOI
https://doi.org/10.1200/JCO.23.00418.

AUTHOR CONTRIBUTIONS
Conception and design: Elizabeth A. Mittendorf
Financial support: Elizabeth A. Mittendorf
Administrative support: Elizabeth A. Mittendorf
Collection and assembly of data: Elizabeth A. Mittendorf
Data analysis and interpretation: All authors
Manuscript writing: All authors
Final approval of manuscript: All authors
Accountable for all aspects of the work: All authors

ACKNOWLEDGMENT
E.A.M. acknowledges research support as the Rob and Karen Hale
Distinguished Chair in Surgical Oncology.

REFERENCES
1. Hiller JG, Perry NJ, Poulogiannis G, et al: Perioperative events influence cancer recurrence risk after surgery. Nat Rev Clin Oncol 15:205-218, 2018

2. Duff S, Connolly C, Buggy DJ: Adrenergic, inflammatory, and immune function in the setting of oncological surgery: Their effects on cancer progression and the
role of the anesthetic technique in their modulation. Int Anesthesiol Clin 54:48-57, 2016

Journal of Clinical Oncology 3

Editorial

Downloaded from ascopubs.org by Tata Memorial Hospital on April 9, 2023 from 014.139.127.162
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 



3. Shakhar G, Ben-Eliyahu S: Potential prophylactic measures against postoperative immunosuppression: Could they reduce recurrence rates in oncological
patients? Ann Surg Oncol 10:972-992, 2003

4. Badwe RA, Parmar V, Nair N, et al: Effect of peritumoral infiltration of local anesthetic before surgery on survival in early breast cancer. J Clin Oncol 10.1200/
JCO.22.01966

5. Gao J, Hu H, Wang X: Clinically relevant concentrations of lidocaine inhibit tumor angiogenesis through suppressing VEGF/VEGFR2 signaling. Cancer
Chemother Pharmacol 83:1007-1015, 2019

6. Xing W, Chen DT, Pan JH, et al: Lidocaine induces apoptosis and suppresses tumor growth in human hepatocellular carcinoma cells in vitro and in a xenograft
model in vivo. Anesthesiology 126:868-881, 2017

7. D’Agostino G, Saporito A, Cecchinato V, et al: Lidocaine inhibits cytoskeletal remodelling and human breast cancer cell migration. Br J Anaesth 121:962-968,
2018

8. Zhang L, Hu R, Cheng Y, et al: Lidocaine inhibits the proliferation of lung cancer by regulating the expression of GOLT1A. Cell Prolif 50:e12364, 2017

9. Sessler DI, Pei L, Huang Y, et al: Recurrence of breast cancer after regional or general anaesthesia: A randomised controlled trial. Lancet 394:1807-1815, 2019

10. Pei L, Zhou Y, Tan G, et al: Ultrasound-assisted thoracic paravertebral block reduces intraoperative opioid requirement and improves analgesia after breast
cancer surgery: A randomized, controlled, single-center trial. PLoS One 10:e0142249, 2015

11. Loibl S, Jassem J, Sonnenblick A, et al: VP6-2022: Adjuvant pertuzumab and trastuzumab in patients with early HER-2 positive breast cancer in APHINITY: 8.4
years’ follow-up. Ann Oncol 33:986-987, 2022

12. Johnston SRD, Toi M, O’Shaughnessy J, et al: Abemaciclib plus endocrine therapy for hormone receptor-positive, HER2-negative, node-positive, high-risk early
breast cancer (monarchE): Results from a preplanned interim analysis of a randomised, open-label, phase 3 trial. Lancet Oncol 24:77-90, 2023

13. Schmid P, Cortes J, Dent R, et al: Event-free survival with pembrolizumab in early triple-negative breast cancer. N Engl J Med 386:556-567, 2022

14. Müller SD, Ziegler JSH, Piegeler T: Local anesthetics and recurrence after cancer surgery—What’s new? A narrative review. J Clin Med 10:719, 2021

n n n

4 © 2023 by American Society of Clinical Oncology

Editorial

Downloaded from ascopubs.org by Tata Memorial Hospital on April 9, 2023 from 014.139.127.162
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 

minak
Highlight



AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Peritumoral Lidocaine Injection: A Low-Cost, Easily Implemented Intervention to Improve Outcomes in Early-Stage Breast Cancer

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/jco/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Elizabeth A. Mittendorf

Honoraria: Physicans’ Education Resource ($5,000 USD or above in a single
calendar year)
Consulting or Advisory Role: BioNTech SE (less than $5,000 USD in a single
calendar year), Merck ($5,000 USD or above in a single calendar year)
Research Funding: Roche/Genentech (Inst), Gilead Sciences (Inst)
Uncompensated Relationships: Bristol Myers Squibb, Roche/Genentech
Open Payments Link: https://openpaymentsdata.cms.gov/physician/899522

No other potential conflicts of interest were reported.

Journal of Clinical Oncology

Editorial

Downloaded from ascopubs.org by Tata Memorial Hospital on April 9, 2023 from 014.139.127.162
Copyright © 2023 American Society of Clinical Oncology. All rights reserved. 


