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Breast Cancer and Lymphedema
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Clinical Staging of Lymphedema

 A disruption of the lymphatic system

→The accumulation of fluid in the interstitial tissue space (ECF) 

→Clinically manifests as swelling of the arm, breast, shoulder,

→Later stages of lymphedema : fibrotic and adipose tissue 



Natural Course of Lymphedema

Norman et al.,J Clin Oncol 2009;27:390-397Acute lymphedema 60%
Chronic and/or progressive lymphedema : 30-40%
Fluctuating lymphedema : 15-22%

Fig 1. women with symptoms present during baseline (6 months after surgery) 
assessment. No lymphedema from 6 to 18 months after surgery (no, n=128)

Lymphoedema at some point during 9 to 18 months after surgery (yes, n=39)



Preoperative assessment

Cancer. 2008;112:2809-1

Effectiveness of early physiotherapy to 
prevent lymphoedema





Cheville said she would not consider the model a guideline, since it has not
undergone the critiques and rigorous scrutiny of a guidelines, and lacks evidence-based, 
validated algorithms. “These things should be evidence-based. 
A basic tenet of good medicine is to risk-stratify patients, identify their vulnerabilities, 
screen in an evidence-based fashion, and modulate our monitoring and treatment 
responses over time.



The latent stage

Before overt swelling

Lymphedema-related symptom

Heaviness, tightness, firmness, pain, numbness, impaired 
mobility
 Armer,Radina, Porock, & Culbertson, 2003; International Society of Lymphology [ISL], 2003

Early Stage  : STAGE 0 and 1



Lymphedema-Related Symptoms

Fu et al. 2008



Differential Diagnosis 
Intercostobrachial

neuralgia
Lymphostasis Axillary web 

syndrome

Location 

Characteristics Resting pain
Numbness
Tinging sensation

After activity or exercise
Heaviness
Edema, Tightness

presence of taut, palpable 
cords
originating in the axilla and 
extending distally along the 
anterior
surface of the arm

Treatment Medication
(gabapentin, capsacin cream)
Massage

Complex decongestive 
treatment
: Manual drainage massage
: Garment

Fascia releasing  
Manual therapy



Treatment related upper limb dysfunction of breast cancer

Pain

Locatio
n

Shoulder and upper arm

Extra-shoulder areaChara
cterist

ics 

Intercostobrachial
neuralgia

Massage, Medication

Limitation of 
ROM

All direction Specific direction

Tendernes
sultrasoun

d

Adhesive capsulitis
1 stage

Intraarticular injection

Hydro-distension,
Exercise

2-3 stage

Tenderne
ssultrasou

nd

MRI, 
CT

Rotator cuff tear, Calcific 
tendinitis

Yes

Local injection, Exercise

No

Rotator 
cuff 

disease

SLAP

Local injection

Operation

Neck origin

Treatment for 
cervical region

Axillary web syndrome

Pectoralis 
tightness

Tingling sensation, numbness

No

Lymphostasis

Lymphatic 
Manual 
Drainage,
Garment

Axillary area,
Medial upper arm

Heaviness 
after 
activity, or 
exercise



Bioimpedance Measure

• Measuring the impedance to electrical current flow that passes 
through the body  

→ calculates the fluid volume indirectly 

•  Vol  ∝ 1/Z (Impedance) 

• At low frequency, current

flows through extra cellular

water(ECW) 



Bioimpedance Measure 

•  Useful method for detecting lymphedema
 Indicative of early lymphedema 
 The inter-limb ECF ratio
 cut-offs for the presence of swelling 
 a ratio ≥1.139 for women in whom the surgery was on their dominant side 
 a ratio ≥1.066 for those in whom the surgery was on the non-dominant side

Cornish, et al. 2001
 Ward LC, (2011) Lymphat Res Biol 9(1):47–51



Surveillance Protocol for Patients with High Risk of Lymphedema

OP day
10 days 3-6 mo

Initial Sx & Sign

Lymphe
dema?

Yes 

No

Lymphedema CP

3-6 mo

Preventive 
Life Style 
modification Initial Sx & Sign

Lymphe
dema?

Yes 

No

Lymphedema CP

Preventive 
Life Style 
modification

3-6 mo

Initial Sx & Sign

Lymphe
dema?

Yes 

No

Lymphedema CP

Preventive 
Life Style 
modification Initial Sx & Sign

Lymphe
dema?

Yes 

No

Lymphedema CP

Preventive 
Life Style 
modification

Dominant
ratio >1.066 
Non dominant 
ratio >1.106 

Subjective symptom 
Heaviness, tension, bursting 
pain or aches, and changes in 
the limb during the day

Stemmer sign 

If agreed:
ACTIVE Program 



Risk Factor of Lymphedema

High Filtering patients



Self-check

 Intercostobrachial neuralgia

Lymphedema

1st visit



2ND visit

Smedley III Digital Grip Strength Dynamometer 



Clinical Pathway for the Prospective Rehabilitation Model of Care

Breast Cancer Diagnosis 

Pre-Operative Measurement

Stage 0-1
ECW ratio
Lymphedema 
subjective symptom

Post-Operative Surveillance – 3 month interval follow-up

No lymphedema
Stemmer sign (-)

ECW ratio

Stage 2-3
Circumference

Water displacement
Fibrotic change

Lymphedema CP
Bandage, Garment, MLD
Medication, Exercise

Sleeve and MLD education

Progressive Exercise 
Risk reduction Education

Vol ↑

Symptom?
ECW ratio? Vol ↓

Wellness Rehabilitation
Treatment

Rehabilitation
Service



Stage 3

Structure (fibrotic change) 



ROC curve of segmental volume and lymphedema measurement 
tools



Prospective Surveillance Group 

24 patients
lost to follow-
up at T1

457 patients
at T1

Nov 2013-
Oct 2014 

Breast cancer patients
May 2013-
April 2014

(n=481)

Breast cancer patients 
May 2013-
Oct 2013
(n=310)

272 patients
at T2

May 2014-
Oct 2014 

38 patients lost 
to follow-up at 
T2

Historical Control Group 

22 patients
lost to follow-
up at T1 506 patients

at T1
Nov 2012-
Oct 2013

Breast cancer patients
May 2012-April 2013

(n=528)

493 patients
at T2

May 2013-
April 2014 

35patients
lost to follow-
up at T2



Results

Risk factor of lymphedema
ALND
Age
Radiation therapy on SCRT
Chemotherapy with taxel

Surveillance 





Recording





Application of exercise for breast cancer patients



PHR-based lymphedema care management 







 The effect of PHR on the compliance of progressive resistance exercise with 
theraband was assessed by using a randomized controlled trial (RCT) protocol for a 
2-arm parallel group with a 1:1 allocation ratio

Effects of the Personal Health Record based Healthcare Management Program on 
Self-Care Status in Patient with Breast Cancer with Lymphedema 

 Eun Joo Yang, Borim Ryu1, Sooyoung Yoo1, Jeong-Whun Kim2

Under review



Fig. Change of the total number of 
resistance exercise divided by groups

Group 2: Patients who reported symptom after exercise before enrollment

Group 1: patients without symptom at baseline
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Metabolic equivalent task score changes in 
subgroup analysis

The frequency of exercise (days per week) in the intervention group had a significant 
difference compared to the control group (4.2 ± 1.5 vs 2.1 ± 0.7 days per week).
Patients who reported symptom after exercise before enrollment had more improvement 
in the intervention group compared to the patients without symptom at baseline

Fig. Comparison of compliance 
rate between two groups



Closing

Surveillance program for lymphedema 

 Physiology of lymphatic drainage

 Early diagnosis of lymphedema

 Conservative treatment with Surveillance program

Real world management with IoT

- Exercise program with ICT for high risk of lymphedema

Future step 



Thank you
For your attention!


