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ABSTRACT

Lymphedema is a chronic inflammatory condition that results from damage to the lymphatic system. Lymphedema 
is classified as either primary or secondary, the former being caused by a malformation of lymph vessels or nodes, 
and the latter resulting from trauma, chronic lymphatic system overload, or the sequelae of cancer treatments. In 
the present article, we focus on secondary cancer-related lymphedema (crl), a potential survivorship treatment- 
related effect. Treatments for breast, gynecologic, prostate, and head-and-neck cancers, and melanoma and other 
skin cancers are most frequently associated with crl.

The incidence of crl varies widely based on cancer location and treatment modalities, with estimates ranging 
from 5% to 83% in various cancers. Given the lack of a universal definition and diagnostic criteria, the prevalence of 
crl is difficult to ascertain; current estimates suggest that more than 300,000 Canadians are affected by crl.

Here, we present an overview of crl, divided into 5 subtopics: lymphedema risk factors; early identification 
and intervention; diagnosis and staging; management, with emphasis on the volume reduction and maintenance 
phases, plus patient support and education; and clinical pearls to help providers integrate knowledge about crl into 
their practice.
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INTRODUCTION

Cancer-related lymphedema (crl) is one of the potential 
survivorship treatment-related effects that can occur 
within weeks, months, or years after treatment comple-
tion1. Treatments for breast, gynecologic, prostate, and 
head-and-neck cancers, and for melanoma and other skin 
cancers, are most frequently associated with crl.

The incidence of crl varies widely based on cancer site 
and treatment modalities, with estimates ranging from 5% 
to 83% in various cancers2–5. Given the lack of a universal 
definition and diagnostic criteria, the prevalence of crl is 
difficult to ascertain6; current estimates suggest that more 
than 300,000 Canadians are affected by crl7.

In this article, we present an overview of crl, divided into 
5 subtopics: lymphedema risk factors; early identification 
and intervention; diagnosis and staging; management, with 
an emphasis on the reduction and maintenance phases, plus 
patient support and education; and clinical pearls whose 
integration into practice all providers can benefit from.

DISCUSSION

Risk Factors for the Development of CRL
Risk factors for breast cancer–related lymphedema have 
been the most studied to date6. Axillary lymph node 
dissection, an extensive number of local lymph nodes 
removed, and axillary radiation therapy are the main 
treatment-associated risk factors for the development of 
crl in the population with breast cancer2. Overweight 
and obesity have also been identified as risk factors for 
the development of lymphedema in those individuals2. The 
same risk factors are also likely associated with upper- and 
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lower-limb lymphedema secondary to cancers other than 
breast cancer6. Increasing evidence suggests that the 
number of lymph nodes dissected for gynecologic cancers 
(≥28), regardless of location and extent of dissection, is also 
an important risk factor for the development of lower-limb 
lymphedema8. Underlying medical conditions and genetic 
predisposition related to mutations in specific genes have 
also been linked with an increased risk of developing sec-
ondary lymphedema9,10. Table i further outlines risk factors 
for upper, trunk, and lower lymphedema.

Early Identification and Intervention
Early identification of crl is key, because it provides an 
opportunity for prompt intervention when the condition 
is at an early and potentially reversible stage1,11,12. Provid-
ers involved in the care of patients with cancer should be 
familiar with the risk factors for lymphedema, common 
early signs and symptoms of the condition, and local 
lymphedema resources for prompt referral when crl is 
suspected or identified12,13.

Screening questionnaires completed by patients in the 
waiting room can be effective for early crl identification 
without adding any significant burden to typically hectic 
oncology outpatient settings14,15. Before cancer treatment 
initiation, baseline measurement of body weight or body 
mass index and of both the at-risk and contralateral limbs, 
preferably by a trained lymphedema professional, can also 
facilitate early crl identification1,11,12. Moreover, patients 
and caregivers should be provided with crl educational 
resources and guidance to promptly notify their provider 
should any of the signs or symptoms suggestive of crl 
onset arise12,13.

Early signs and symptoms of crl include reports 
of clothes or jewelry feeling constrictive—for example, 
tighter wristwatch, clothing sleeve, or footwear. Other 
symptoms include heaviness or fullness of the affected 
limb or region (that is, face, neck, pelvic area, genitals)16. 
Reports of intermittent swelling of the cancer-treated area 
are also pathognomonic of lymphedema1,16. Mild swell-
ing and minimal or no soft-tissue fibrosis are the most 
common findings of early-stage lymphedema on physical 

examination. Those findings, although potentially per-
ceived as minor, are not to be overlooked, given that early 
identification and intervention might prevent progression 
to a more advanced lymphedema stage17. Early-stage crl 
management is more conservative in nature and could 
therefore limit the psychosocial, physical, and financial 
burdens associated with this chronic condition11. Thus, 
identification of one or more of the foregoing signs and 
symptoms in at-risk patients warrants a prompt referral 
to a qualified lymphedema professional.

Diagnosis of Lymphedema
Given the lack of standardized diagnostic criteria, diagnosis 
of lymphedema is based primarily on presentation and 
examination findings6,11,12 (Figure 1). Assessment of local-
ized regional or limb swelling typically involves a general 
medical assessment to rule out other causes of swelling, 
followed by a focused lymphedema assessment.

General Medical Assessment
Primary care and oncology providers alike should screen 
and assess for potential causes of swelling other than crl12. 
Swelling secondary to crl can coexist with swelling from 
other comorbid conditions. Causes of unilateral limb 
swelling include deep vein thrombosis, post-thrombotic 
syndrome, arthritis, orthopedic or trauma surgeries, 
and—most importantly—active cancer or recurrence. 
Causes of bilateral lower limb swelling include obesity, 
chronic venous insufficiency, major organ insufficiency 
or failure (such as congestive heart failure and renal or 
liver dysfunction), and iatrogenic causes (side effects of 
medications such as steroids, nonsteroidal anti-inflamma-
tories, and calcium channel blockers)11,12. Once non-crl 
causes have been assessed and appropriately addressed, 
referral to a qualified lymphedema professional for a 
more targeted assessment of the crl component should 
not be delayed.

Focused CRL Assessment
Assessment of crl is typically performed by a certified 
lymphedema professional. A history focuses on the type 

TABLE I  Lymphedema risk factors

Lymphedema site

Upper limb or trunk Lower limb

•	 Axillary lymph node dissection
•	 Radiotherapy to the breast
•	 Radiotherapy to lymph nodes (axillary, internal mammary,  

or subclavicular)
•	 Chemotherapy (taxanes)
•	 Skin changes after axillary radiotherapy (fibrosis, 

radiation dermatitis)
•	 Complications from wounds or drains
•	 Axillary web syndrome
•	 Lymphocele
•	 Advanced cancer
•	 Overweight or obesity
•	 Cellulitis and inflammatory skin conditions
•	 High blood pressure
•	 Procedures such as pacemaker insertion and arteriovenous  

shunt for dialysis
•	 Filariasis

•	 Lymphatic vessel compression because of tumour location  
(pelvic or abdominal tumours)

•	 Inguinal or pelvic lymph node dissection
•	 Pelvic radiotherapy
•	 Deep vein thrombosis and post-thrombotic syndrome
•	 Comorbid conditions (cardiac or renal disease)
•	 Advanced cancer
•	 Overweight or obesity
•	 Chronic venous insufficiency
•	 Varicose vein treatments (stripping)
•	 Cellulitis and inflammatory skin conditions
•	 Orthopedic surgery
•	 Prolonged limb immobilization
•	 Genetic predisposition
•	 Filariasis
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and extent of potential lymphatic damage secondary to 
cancer treatments (surgery, radiation, chemotherapy), 
previous trauma (fractures, musculoskeletal injuries, pre-
vious surgeries), and past history of infections (cellulitis) 
and thrombotic events. Current medications, psychosocial 
screening, and determination of functional status are also 
core elements of the assessment. Targeted physical evalu-
ation includes measurement of body weight or body mass 
index and examination of the affected limb or area, includ-
ing for the presence or absence of pitting and skin changes. 
Lastly, circumference measurements at various anatomic 
landmarks of both the affected and the unaffected limb are 
performed, and a formula is used to determine the differ-
ence in limb volume. Physical findings in head-and-neck 
crl can also be documented by measuring specific face and 
neck landmarks. Severity of lymphedema is determined 
based on the International Society of Lymphology classi-
fication (Table  ii)18. The crl measurements are repeated 
at follow-up visits to evaluate management response and 
evolution of the condition.

Management
Lymphedema is a chronic and incurable condition, requir-
ing a lifelong management regimen20. A holistic and inter-
disciplinary approach is critical for effective management, 
which ideally includes a physician and a lymphedema 
therapist. To date, decongestive lymphatic therapy (dlt) is 
considered the “gold standard” of lymphedema manage-
ment. The goals of dlt13,20,21 are to

	■ educate patients about crl and its progression.
	■ provide risk reduction strategies.
	■ reduce limb volume and fibrosis levels.
	■ minimize the risk of infection (cellulitis).
	■ restore functional mobility and activities of daily 

living.
	■ improve the cosmetic appearance of the limb and the 

patient’s quality of life.
	■ teach self-care to promote independence in crl 

management.

There are two phases to dlt: volume reduction and 
maintenance11,22.

The goal of the reduction phase is to decrease the size 
of the lymphedema-affected limb, aiming to attain the 
same size as the unaffected limb if possible. Reduction 
is accomplished with multi-layer short-stretch inelastic 
bandages (worn for between 24 and 72 hours, and then 
reapplied), manual lymph drainage, pristine skin care, and 
exercises to enhance venous and lymphatic flow. Velcro de-
vices can be used as an alternative bandaging for reduction 
in patients with comorbid conditions that render bandage 
application difficult. The reduction phase typically takes 
a few weeks depending on the volume reduction required.

The aim of the maintenance phase is to preserve the 
volume reduction once limb size is reduced. Maintenance 
uses daytime prescription compression garments of a 
specific class, ranging from 15 mmHg to 50 mmHg based 
on the site and the crl severity, preferably to be worn on 
a daily basis. Other garment types, such as those for head 
and neck crl, are available for nighttime use. Garments 
are available in standard and custom-made sizes. Garment 
selection is also determined by the patient’s ability to don 
and doff garments, thereby encouraging optimal adher-
ence11,22. Patient education is a cornerstone of long-term 
maintenance. It includes counselling about healthy life-
style (weight management, exercise to enhance lymphatic 
and venous flows and to minimize long-term functional 

FIGURE 1  Examples of cancer-related lymphedema.

TABLE II  International Society of Lymphology (ISL) lymphedema staging19

ISL stage Description

0 A subclinical state in which swelling is not evident despite impaired lymph transport. This stage may continue for months or 
years before edema becomes evident.

I Early-onset lymphedema, in which there is accumulation of tissue fluid that subsides with limb elevation. The edema might 
be pitting at this stage.

II Limb elevation alone rarely reduces swelling, and pitting is manifest

Late-stage II Pitting might or might not be present, because tissue fibrosis is more evident.

III The tissue is hard (fibrotic), and pitting is absent. Skin changes such as thickening, hyperpigmentation, increased skin folds, 
fat deposits, and warty overgrowths develop.
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impairments) and strategies for risk reduction, including 
an optimal skin care regimen to reduce cellulitis risk, and 
self-performed manual lymphatic drainage when appro-
priate. Psychosocial concerns must also be screened for 
and appropriately addressed.

The development of crl after treatment might indicate 
active cancer or cancer recurrence. Malignant lymph-
edema can occur as a result of active malignancy causing 
lymphatic dysfunction or systemic dissemination through 
the lymphatic system (or both)23. Modified dlt with lower 
compression can still be applied in such patients, working 
in conjunction with oncologists or palliative care providers 
for symptom management. Notably, advances in technol-
ogy have also led to the development of surgical options for 
crl management, including lymphatic bypass techniques 
and vascularized lymph node transfers24. Despite those 
advances, nonsurgical management of crl currently re-
mains the first-line approach24.

Clinical Pearls for Providers
Oncology providers can benefit from integrating the fol-
lowing clinical pearls into their practice.

First, identifying local lymphedema-certified profes-
sionals and patient resources is a worthy time investment. 
Lymphedema associations across Canada are particularly 
helpful in identifying certified therapists for patient referrals 
and in pointing to useful patient resources (Table iii).

Second, initiation of crl management should not be 
delayed. In settings of resource scarcity, or when delay 
in assessment by a lymphedema-certified professional is 
foreseeable, patient education and initiation of dlt with 
the simple provision of a prescription for a compression 
garment can safely be instituted in most early-stage cases. 
Lymphedema professionals can provide prompt guidance 
to cancer care providers in writing such prescriptions, 
pending initial consultation. Contraindications to com-
pression therapy should be excluded before treatment11,12,25 
(Table iv).

Lastly, the use of diuretics is not recommended12. In 
the context of lymphedema, diuretics reduce swelling by 
removing water excess, leaving proteins in the soft tissues. 
As the efficacy of the diuretic decreases, the proteins draw 
water back to the affected area, which can lead to re- 
accumulation of lymphedema volume, increased fibrosis, 
and secondary local inflammation26. Diuretic use should 
therefore be reserved for select cases in which coexisting 
conditions might warrant their use—for example, conges-
tive heart failure or a palliative care situation. Consultation 
with appropriate specialists is recommended for those 
particular cases27.

SUMMARY

Cancer-related lymphedema can occur at any point in the 
cancer care trajectory, from the time of cancer diagnosis, 
through active treatment, into rehabilitation and survi-
vorship, and in the palliative care context. Early detection 
and patient education are key to effective crl manage-
ment, because advanced stages are associated with worse 
consequences for a patient’s functional status and overall 
quality of life13. Referral to certified lymphedema therapists 
should not be delayed when crl is suspected or identified. 
The current paucity of robust clinical evidence remains an 
issue, and continued advocacy and research in this cancer 
survivorship field are therefore crucial.

Key Points
	■ All cancer care professionals should be aware of the 

risk factors for the development of lymphedema.
	■ Early crl detection and management can potentially 

prevent progression to more advanced stages of the 
condition, thereby reducing the negative psychosocial 
and functional consequences for patients.

	■ Prompt referral to lymphedema-certified professionals 
is key to ensuring optimal patient education and dlt 
for crl management.

TABLE III  Lymphedema associations and additional resources

Associations

Newfoundland and Labrador: https://lymphnl.com/

Nova Scotia: https://lymphedemanovascotia.com/

Quebec: https://en.infolympho.ca/

Ontario: https://www.lymphontario.ca/

Manitoba: https://www.lymphmanitoba.ca/

Saskatchewan: https://www.sasklymph.ca/

Alberta: https://albertalymphedema.com/

British Columbia: https://bclymph.org/

Additional resources

Canadian Lymphedema Framework: https://canadalymph.ca/

U.S. National Comprehensive Cancer Network: https:// 
www.nccn.org/professionals/physician_gls/pdf/survivorship.pdf

U.S. National Lymphedema Network: https://lymphnet.org/

TABLE IV  Compression: contraindications and precautions

Contraindications Precautions

•	 Arterial insufficiency
•	 Severe peripheral arterial occlusive disease
•	 Acute cellulitis
•	 Uncontrolled cardiac failure
•	 Acute dermatitis
•	 Severe diabetic neuropathy with sensory loss or microangiopathy 

with risk of skin necrosis
•	 True allergy to compression material

•	 Signs of possible infection (cellulitis)
•	 Neuropathy
•	 Nonambulatory patient
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