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Abstract
Several recent studies have investigated the validity of precautionary practices for lymphedema risk reduction after breast 
cancer treatment, such as avoidance of blood pressure measurements, skin puncture, blood draws, and use of prophylactic 
compression during air travel. Other studies have elucidated risk factors for breast cancer-related lymphedema, such as axil-
lary lymph node dissection and skin infection (cellulitis). Combining the current evidence base with the consensus opinion 
of lymphatic experts assembled at the American Cancer Society/Lymphology Association of North America Summit in 
October 2023, updated evidence-based risk reduction recommendations are presented for those with or at risk of breast 
cancer-related lymphedema. Recommendation topics include prospective surveillance, patient education, individual risk 
factors, exercise, blood pressure, skin care and hygiene, skin puncture and blood draws, surgical procedures, prophylactic 
compression, air travel, and hot climate and sauna. These recommendations will help inform education and medical choices 
for individuals treated for breast cancer who are at risk of or diagnosed with breast cancer-related lymphedema. More high-
quality evidence is required to allow the development of risk reduction recommendations for other cancer types such as 
gynecological, melanoma, and head and neck. It is recommended that clinicians and organizations serving people at risk of 
or with lymphedema align risk reduction guidelines with the evidence-based recommendations provided within this consen-
sus document and companion manuscripts from the American Cancer Society/Lymphology Association of North America 
Lymphedema Summit: Forward Momentum: Future Steps in Lymphedema Management.

Keywords  Lymphedema · Breast cancer · Risk reduction · Precautionary behaviors · Consensus · Expert panel

Introduction

Over the years, various patient advocacy groups and medi-
cal professionals have provided risk reduction guidelines 
for people with lymphedema and those at risk of develop-
ing lymphedema. These recommendations for risk reduc-
tion were developed based on an understanding of the 
physiology of the lymphatic system, the pathophysiol-
ogy of lymphedema, and expert opinion based on clinical 

experience. However, many of these guidelines are more 
than a decade old. Recently, several studies have investi-
gated the validity of former precautionary recommenda-
tions. Recognizing the gaps, multiple lymphologists have 
published research which includes the impact of current sur-
gical techniques and oncological practice on lymphedema 
risk. Combining recent data with the consensus opinion of 
the lymphedema experts assembled at the American Cancer 
Society/Lymphology Association of North America Sum-
mit in October 2023, this panel has formulated updated 
evidence-based recommendations for individuals at risk of 
or with lymphedema.
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Purpose

An invited panel of experts convened in St. Louis, Mis-
souri for a two-day lymphedema research summit in Octo-
ber 2023, during which an exhaustive review of current 
research was summarized and presented. These summit 
presentations were followed by collaborative workgroups. 
The expert panel collectively considered lymphedema 
risks and precautionary behaviors. The evidence upon 
which these recommendations are based is reviewed in 
the manuscript ‘Current Evidence on Patient Precautions 
for Reducing Lymphedema Manifestation and Progression 
Risks’ [1].

This paper presents scientific evidence and the expert 
opinion of the assembled panel to provide updated, evi-
dence-based recommendations for lymphedema risk reduc-
tion practices. As the majority of research is focused on 
breast cancer-related lymphedema (BCRL), the scope of 
this document is limited to BCRL.

Recommendations

Prospective surveillance

All people at risk of BCRL should have access to pro-
spective surveillance (screening) for BCRL, including 
pre-operative baseline measurements (such as arm volume 
and/or bioimpedance spectroscopy measurements) and 
regular follow-up based on individual risk. Every person 
at risk needs instruction in self-monitoring. Screening for 
signs and symptoms of BCRL includes the limb(s), breast, 
and trunk on the side(s) of breast cancer treatment. Ideally, 
screening would continue for five years post-surgery as 
most people who develop BCRL do so within this time-
frame [2, 3]. Prospective surveillance for BCRL has been 
well described in the literature and allows for early diag-
nosis and treatment and therefore decreased risk of later 
stage lymphedema, which is more challenging to treat than 
subclinical or early stage lymphedema [2]. Timely referral 
to a certified lymphedema therapist  is essential to initiate 
treatment when necessary.

Education

Pre-operative and post-operative patient education should 
be tailored to the individual’s level of understanding. For 
all people with or at risk of BCRL, the discussion should 
include individual risk factors and signs and symptoms 
of BCRL. If any signs or symptoms are noted between 

screening visits, the individual should contact the treat-
ing team.

Individual risk factors

Risk factors for BCRL include axillary lymph node dissec-
tion [2, 4–7], body mass index ≥ 25 kg/m2 at the time of 
breast cancer diagnosis [2, 3, 5–8], regional lymph node 
radiation [5, 6, 8], certain chemotherapy regimens, skin 
infection [5, 7, 9] at or near the affected breast, axillary web 
syndrome (cording) [10], seroma [8], and Black race and 
Hispanic ethnicity [11].

Axillary lymph node dissection is the greatest known risk 
factor for lymphedema of the arm after breast cancer surgery 
[4]. Sentinel node biopsy, a less invasive surgical procedure, 
imparts lower, but not negligible, BCRL risk [2, 4].

Exercise

Supervised, slowly progressive resistance and aerobic exer-
cise training is safe in people with or at risk of BCRL [12, 
13] and is recommended in current exercise guidelines for 
people who have been treated for breast cancer.

Blood pressure

Isolated blood pressure (BP) measurements in the at-risk 
arm do not increase arm volume in those at risk of BCRL [6, 
7, 9]. Best practice supports the avoidance of BP measure-
ment in the affected arm of those with BCRL when possible. 
The effect of repetitive or cycling BP measurements, such 
as in the operating room, has not specifically been studied. 
When repetitive or cycling BP monitoring is required, best 
practice supports preferential use of the non-at-risk arm.

Skin care and hygiene

Skin infection has been shown to increase lymphedema 
risk [6–8]. Skin hygiene and protection of the area at risk 
of BCRL help reduce lymphedema onset and progression 
through the avoidance of infection. The area at risk of BCRL 
is defined as the breast, trunk, arm, and hand on the side of 
breast cancer surgery. Skin protection of these areas includes 
daily washing, moisturizing, and the use of sunscreen and 
insect repellent. Skin trauma, such as cuts, insect bites, and 
burns, requires first aid (e.g., cleansing the wound, applying 
an antibiotic ointment and a sterile dressing). The wound 
and surrounding area should be monitored for infection and 
new onset or worsening of swelling. In the event of an infec-
tion, immediate medical attention is required as these infec-
tions can spread quickly. Signs and symptoms of cellulitis 
infection include localized redness, swelling, and pain, and 
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may include lymphorrhea or blistering. In advanced cases, 
fever, chills, and sepsis may be present.

Skin puncture and blood draws

Isolated blood draws [6, 7, 9] and skin puncture for injection 
or aspiration [6, 7, 9, 14] in the at-risk arm have not been 
shown to increase arm volume in people at risk of BCRL. 
In contrast, the effect of skin punctures, blood draws, and 
injections on individuals with lymphedema has not been 
studied, and  therefore, best advice supports avoidance of 
blood draws and injections in the arm with BCRL.

Surgical procedures

Studies regarding the effect of surgical procedures on the 
upper extremity at risk of or with BCRL are limited to small 
sample sizes and case reports. Although surgery, such as 
elective hand surgery, has not been associated with BCRL 
onset or exacerbation, some people may experience a tem-
porary limb volume increase following surgery. People who 
may require elective surgery on the limb at risk of or with 
lymphedema are advised to discuss the risks and benefits of 

surgery with their treatment team, weighing the necessity of 
surgery and risk of BCRL exacerbation. People should be 
provided with close prospective surveillance and/or ongo-
ing intervention for BCRL throughout the pre- and post-
operative time periods as indicated.

Prophylactic compression

One study has shown that prophylactic use of compres-
sion sleeves post-operatively for individuals at high risk 
of lymphedema (with axillary lymph node dissection) may 
reduce and delay lymphedema onset in the first year after 
surgery for breast cancer [15]. Post-operative prophylactic 
compression may be considered for people at high risk fol-
lowing axillary lymph node dissection.

Air travel

Air travel has not been found to be a significant risk factor 
for those at risk of BCRL onset [6, 7, 14].

As consistent compression is best practice for mainte-
nance, those with BCRL should wear their compression gar-
ments during air travel. Any compression garments worn 

Seek access to screening for lymphedema, including baseline measurements of the affected areas.
Request follow-up for five years on measurements, etc., as the risk for BCRL is life-long.

Continue following up with your Certified Lymphedema Therapist (CLT) or other trained professional
every 6-12 months for compression garment fitting and to ensure BCRL does not worsen.

Type of surgery: lymph node dissection poses 3x greater risk than sentinel node biopsy
Patient factors: BMI >25 at breast cancer diagnosis, Black race, Hispanic ethnicity
Treatment factors: lymph node radiation, some types of chemotherapy
Complications: skin infection/cellulitis, seroma, cording

Patient factors: BMI >30
Complications: skin infection/cellulitis, seroma, cording

Seek education about the signs and symptoms of BCRL getting worse.Seek education before and after surgery on personal risk factors and symptoms of BCRL.

Supervised, slowly progressive, strengthening, and cardio exercise is safe and encouraged.

If possible, avoid blood pressure measurement in the arm with BCRL.

If possible, avoid blood draws, injections and infusions in the arm affected by BCRL.Isolated blood draws/injections have not been shown to increase arm volume in people at risk for BCRL.

Skin protection (sunscreen, bug repellant) and hygiene in the affected area are important.
Apply first aid to cuts and scratches to avoid skin infection/cellulitis, which can worsen BCRL.
Seek immediate medical attention if any signs and symptoms of infection/cellulitis appear.

Skin protection (sunscreen, bug repellant) and hygiene of the affected area are important.
Apply first aid to cuts and scratches to avoid infection/cellulitis, which increases the risk for BCRL.
Seek immediate medical attention if any signs and symptoms of infection/cellulitis appear.

Discuss with your surgeon the benefits and risks of elective surgery and its impact on BCRL.
Request lymphedema assessment before and immediately following surgery.

Discuss with the surgeon the benefits and risks of any elective surgery and its impact on the area at risk.
Request lymphedema assessment before and immediately following surgery.

Although there is no evidence that BCRL progresses with air travel, people with BCRL should wear
well-fitting compression garments during air travel as part of a self-maintenance program.

PROPHYLACTIC COMPRESSION
Post-surgical compression garments that are well-fitted may help prevent BCRL in people at high risk.

AIR TRAVEL

Exposure to hot temperatures may slightly increase swelling in people with BCRL.
Individuals are encouraged to self-monitor when exposed to high temperatures.
Saunas should be avoided.

Air travel has not been associated with an increased risk of BCRL.
If you prefer to wear a preventative garment during travel, ensure it is properly fitted.

TEMPERATURE
Hot climate does not appear to increase the risk for the onset of BCRL.
Saunas should be avoided.

Self-monitor for individual triggers that may cause swelling to get worse.
See a Certified Lymphedema Therapist or other trained professional should your BCRL get worse.

Self-monitor for any individual triggers that may cause early swelling.
Seek timely treatment from a Certified Lymphedema Therapist if signs and symptoms arise.

PROSPECTIVE SURVEILLANCE

INDIVIDUAL RISK FACTORS

PATIENT EDUCATION

EXERCISE
Supervised, slowly progressive, strengthening, and cardio exercise is safe and encouraged.

BLOOD PRESSURE
Isolated blood pressure measurement has not been shown to trigger the onset of BCRL.

BLOOD DRAWS AND INJECTIONS

SKINCARE AND SKIN INFECTION

ELECTIVE SURGERY POST BREAST CANCER TREATMENTS

AIR TRAVEL

TEMPERATURE

PROSPECTIVE SURVEILLANCE

INDIVIDUAL RISK FACTORS

PATIENT EDUCATION

EXERCISE

BLOOD PRESSURE

BLOOD DRAWS AND INJECTIONS

SKINCARE AND SKIN INFECTION

ELECTIVE SURGERY POST BREAST CANCER TREATMENTS

Evidence-based recommendations regarding
Risk reduction practices for people WITH

Breast Cancer-Related Lymphedema (BCRL)

SELF-MONITORING SELF-MONITORING

Evidence-based recommendations regarding
Risk reduction practices for people AT RISK for

Breast Cancer-Related Lymphedema (BCRL)

Fig. 1   Summary of breast cancer-related lymphedema risk reduction recommendations
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during air travel should be well-fitted, as poorly fitting gar-
ments may cause discomfort or swelling.

Hot climate and sauna

Hot climate has not been found to be a significant risk fac-
tor for those at risk of BCRL but may transiently affect limb 
measurements and perceived swelling in those with BCRL 
[14, 16, 17].

Sauna use may be a risk factor for the onset or progres-
sion of BCRL [9]. People are encouraged to self-monitor 
when exposed to high temperatures.

Conclusions

More high-quality evidence is required to allow the devel-
opment of risk reduction recommendations for other can-
cer types such as gynecological, melanoma, and head and 
neck.

We recommend that clinicians and organizations serv-
ing people at risk of or with BCRL align their risk reduc-
tion guidelines with the recommendations provided within 
this consensus document and companion manuscripts from 
the American Cancer Society/Lymphology Association of 
North America Lymphedema Summit: Forward Momentum: 
Future Steps in Lymphedema Management. These recom-
mendations are summarized in Fig. 1. We encourage the use 
of this figure in clinical practice.

Acknowledgements  This expert-consensus is a product of a workshop 
from the 2023 Lymphedema Summit: Forward Momentum; Future 
Steps in Lymphedema Management. This Summit was sponsored by 
the American Cancer Society, the Lymphology Association of North 
America, Washington University School of Medicine in St. Louis, and 
the Stryker Corporation.

Author contributions  Paula Stewart led the paper conception, all 
authors contributed to the paper design. The first draft of the manu-
script was written by Cheryl L. Brunelle, Julie H. Hunley, Katherine 
Jackson, and Shirin M. Shallwani. All authors read and approved the 
final manuscript prior to submission.

Funding  The October 2023 Research Summit was supported by the 
American Cancer Society and the Lymphology Association of North 
America.

Data availability  No datasets were generated or analyzed during the 
current study.

Declarations 

Competing interests  All authors received travel support from the 
American Cancer Society and the Lymphology Association of North  
America. 

References

	 1.	 Hunley, J., Doubblestein, D., & Campione, E. (2024). Current 
evidence on patient precautions for reducing lymphedema mani-
festation and progression risks. Medical Oncology, In Press

	 2.	 Boyages J, Vicini FA, Manavi BA, Gaw RL, Koelmeyer LA, Rid-
ner SH, Shah C. Axillary treatment and chronic breast cancer-
related lymphedema: implications for prospective surveillance and 
intervention from a randomized controlled trial. JCO Oncol Pract. 
2023. https://​doi.​org/​10.​1200/​OP.​23.​00060.

	 3.	 McDuff SGR, Mina AI, Brunelle CL, Salama L, Warren LEG, 
Abouegylah M, Swaroop M, Skolny MN, Asdourian M, Gillespie 
T, Daniell K, Sayegh HE, Naoum GE, Zheng H, Taghian AG. 
Timing of lymphedema after treatment for breast cancer: 
when are patients most at risk? Int J Radiat Oncol Biol Phys. 
2019;103(1):62–70. https://​doi.​org/​10.​1016/j.​ijrobp.​2018.​08.​036.

	 4.	 Naoum GE, Roberts S, Brunelle CL, Shui AM, Salama L, Daniell 
K, Gillespie T, Bucci L, Smith BL, Ho AY, Taghian AG. Quanti-
fying the impact of axillary surgery and nodal irradiation on breast 
cancer-related lymphedema and local tumor control: long-term 
results from a prospective screening trial. In J Clin Oncol. 2020. 
https://​doi.​org/​10.​1200/​JCO.​20.​00459.

	 5.	 Koelmeyer LA, Gaitatzis K, Dietrich MS, Shah CS, Boyages J, 
McLaughlin SA, Taback B, Stolldorf DP, Elder E, Hughes TM, 
French JR, Ngui N, Hsu JM, Moore A, Ridner SH. Risk factors 
for breast cancer–related lymphedema in patients undergoing 
3 years of prospective surveillance with intervention. Cancer. 
2022;128(18):3408–15. https://​doi.​org/​10.​1002/​cncr.​34377.

	 6.	 Asdourian MS, Swaroop MN, Sayegh HE, Brunelle CL, Mina 
AI, Zheng H, Skolny MN, Taghian AG. Association between pre-
cautionary behaviors and breast cancer-related lymphedema in 
patients undergoing bilateral surgery. J Clin Oncol. 2017. https://​
doi.​org/​10.​1200/​JCO.​2017.​73.​7494.

	 7.	 Ferguson CM, Swaroop MN, Horick N, Skolny MN, Miller 
CL, Jammallo LS, Brunelle C, O’Toole JA, Salama L, Spe-
cht MC, Taghian AG. Impact of ipsilateral blood draws, injec-
tions, blood pressure measurements, and air travel on the risk of 
lymphedema for patients treated for breast cancer. J Clin Oncol. 
2016;34(7):691–8. https://​doi.​org/​10.​1200/​JCO.​2015.​61.​5948.

	 8.	 Ribeiro Pereira ACP, Koffman R, Bergmann A. Incidence and 
risk factors of lymphedema after breast cancer treatment: 10 
years of follow-up. Breast. 2017;36:67–73.

	 9.	 Showalter SL, Brown JC, Cheville AL, Fisher CS, Sataloff D, 
Schmitz KH. Lifestyle risk factors associated with arm swell-
ing among women with breast cancer. Ann Surg Oncol. 2013. 
https://​doi.​org/​10.​1245/​s10434-​012-​2631-9.

	10.	 Brunelle CL, Roberts SA, Shui AM, Gillespie TC, Daniell 
KM, Naoum GE, Taghian A. Patients who report cording 
after breast cancer surgery are at higher risk of lymphedema: 
results from a large prospective screening cohort. J Surg Oncol. 
2020;122(2):155–63. https://​doi.​org/​10.​1002/​jso.​25944.

	11.	 Montagna G, Zhang J, Sevilmedu V. Risk factors and racial 
and ethnic disparities in patients with breast cancer-related 
lymphedema. JAMA Oncol. 2022;8(8):1195–200.

	12.	 Schmitz KH, Ahmed RL, Troxel AB, Cheville A, Lewis-Grant 
L, Smith R, Bryan CJ, Williams-Smith CT, Chittams J. Weight 
lifting for women at risk for breast cancer-related lymphedema: 
a randomized trial. JAMA. 2010;304(24):2699–705. https://​doi.​
org/​10.​1001/​jama.​2010.​1837.

	13.	 Schmitz KH, Ahmed RL, Troxel A, Cheville A, Smith R, Lewis-
Grant L, Bryan CJ, Williams-Smith CT, Greene QP. Weight lift-
ing in women with breast-cancer-related lymphedema. N Engl 
J Med. 2009;361(7):664–73. https://​doi.​org/​10.​1056/​NEJMo​
a0810​118.

https://doi.org/10.1200/OP.23.00060
https://doi.org/10.1016/j.ijrobp.2018.08.036
https://doi.org/10.1200/JCO.20.00459
https://doi.org/10.1002/cncr.34377
https://doi.org/10.1200/JCO.2017.73.7494
https://doi.org/10.1200/JCO.2017.73.7494
https://doi.org/10.1200/JCO.2015.61.5948
https://doi.org/10.1245/s10434-012-2631-9
https://doi.org/10.1002/jso.25944
https://doi.org/10.1001/jama.2010.1837
https://doi.org/10.1001/jama.2010.1837
https://doi.org/10.1056/NEJMoa0810118
https://doi.org/10.1056/NEJMoa0810118


Medical Oncology (2024) 41:298	 Page 5 of 5  298

	14.	 Kilbreath SL, Refshauge KM, Beith JM, Ward LC, Ung OA, 
Dylke ES, French JR, Yee J, Koelmeyer L, Gaitatzis K. Risk fac-
tors for lymphoedema in women with breast cancer: a large pro-
spective cohort. Breast. 2016;28:29–36. https://​doi.​org/​10.​1016/j.​
breast.​2016.​04.​011.

	15.	 Paramanandam VS, Dylke E, Clark GM, Daptardar AA, Kulkarni 
AM, Nair NS, Badwe RA, Kilbreath SL. Prophylactic use of com-
pression sleeves reduces the incidence of arm swelling in women 
at high risk of breast cancer-related lymphedema: a randomized 
controlled trial. J Clin Oncol. 2022. https://​doi.​org/​10.​1200/​JCO.​
21.

	16.	 Phillips J, Witt S, Piller N, Gordon S. Seasonal variation in upper 
limb size, volume, fluid distribution, and lymphedema diagnosis, 
following breast cancer. Lymphat Res Biol. 2023;21(4):351–8.

	17.	 Czerniec S, Ward L, Kilbreath S. Breast cancer-related arm 
lymphedema: fluctuations over six months and the effects of the 
weather. Lymphat Res Biol. 2016;14(3):148–55.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Authors and Affiliations

Cheryl L. Brunelle1 · Katherine Jackson2 · Shirin M. Shallwani3 · Julie H. Hunley4 · Anna Kennedy5 · Sarah Fench6 · 
Alexandra Hill7 · Electra D. Paskett8 · Katrina Rush9 · Saskia R. J. Thiadens10 · Joan White11 · Paula Stewart12

 *	 Cheryl L. Brunelle 
	 cbrunelle@mgh.harvard.edu

1	 Breast Cancer‑Related Lymphedema Research Program, 
Department of Physical and Occupational Therapy, 
Massachusetts General Hospital, Boston, MA, USA

2	 McGill Lymphedema Research Program, Montreal, QC, 
Canada

3	 Faculty of Rehabilitation Medicine, University of Alberta, 
Edmonton, AB, Canada

4	 Occupational Therapy Department, Mount Mary University, 
Milwaukee, WI, USA

5	 Canadian Lymphedema Framework, Toronto, ON, Canada
6	 Washington University Milliken Hand Rehabilitation Center, 

Chesterfield, MO, USA

7	 Department of Rehabilitation Services, University of Florida 
Health Jacksonville, Jacksonville, FL, USA

8	 Division of Cancer Prevention and Control, Division 
of Epidemiology, Department of Internal Medicine, College 
of Public Health, Comprehensive Cancer Center, James 
Cancer Hospital, The Ohio State University, Columbus, OH, 
USA

9	 Teton Hand Therapy, Jackson, WY, USA
10	 Melanoma Clinic and Research Center, Sutter Health Pacific 

Medical Foundation, San Francisco, CA, USA
11	 Lighthouse Lymphedema Network, Atlanta, GA, USA
12	 Parkridge Medical Center—Wound Care/Lymphedema 

Clinic, Chattanooga, TN, USA

https://doi.org/10.1016/j.breast.2016.04.011
https://doi.org/10.1016/j.breast.2016.04.011
https://doi.org/10.1200/JCO.21
https://doi.org/10.1200/JCO.21

	Evidence-based recommendations regarding risk reduction practices for people at risk of or with breast cancer-related lymphedema: consensus from an expert panel
	Abstract
	Introduction
	Purpose
	Recommendations
	Prospective surveillance
	Education
	Individual risk factors
	Exercise
	Blood pressure
	Skin care and hygiene
	Skin puncture and blood draws
	Surgical procedures
	Prophylactic compression
	Air travel
	Hot climate and sauna

	Conclusions
	Acknowledgements 
	References




