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A B S T R A C T

Purpose
Because of its morbidity and chronicity, arm lymphedema remains a concerning complication of
breast cancer treatment. Although massage-based decongestive therapy is often recommended,
randomized trials have not consistently demonstrated benefit over more conservative measures.

Patients and Methods
Women previously treated for breast cancer with lymphedema were enrolled from six institutions.
Volumes were calculated from circumference measurements. Patients with a minimum of 10%
volume difference between their arms were randomly assigned to either compression garments
(control) or daily manual lymphatic drainage and bandaging followed by compression garments
(experimental). The primary outcome was percent reduction in excess arm volume from baseline
to 6 weeks.

Results
A total of 103 women were randomly assigned, and 95 were evaluable. Mean reduction of excess
arm volume was 29.0% in the experimental group and 22.6% in the control group (difference,
6.4%; 95% CI, !6.8% to 20.5%; P " .34). Absolute volume loss was 250 mL and 143 mL in the
experimental and control groups, respectively (difference, 107 mL; 95% CI, 13 to 203 mL; P "
.03). There was no difference between groups in the proportion of patients losing 50% or greater
excess arm volume. Quality of life (Short Form-36 Health Survey) and arm function were not
different between groups.

Conclusion
This trial was unable to demonstrate a significant improvement in lymphedema with decongestive
therapy compared with a more conservative approach. The failure to detect a difference may have
been a result of the relatively small size of our trial.

J Clin Oncol 31. © 2013 by American Society of Clinical Oncology

INTRODUCTION

Lymphedema is a concerning complication after
treatment for breast cancer. Associated morbidity
includes cosmetic deformity, discomfort, infec-
tion, reduction in arm function, and emotional
distress.1-4 Factors associated with increased risk
of lymphedema include extent of axillary surgery,
axillary radiation, infection, and patient obesity.5-8

The incidence has been reported to range from 6%
to 30% with variation being a result of different
populations, definitions, follow-up periods, and
study designs.3,9,10

A number of therapies have been devised to
treat lymphedema. One promising therapy is

complex decongestive therapy (CDT), which con-
sists of lymphatic massage known as manual lym-
phatic drainage, daily bandaging, exercise, and
skin care. Daily light massage is felt to clear
excess fluid by mimicking pumping action
of lymphatic vessels, while bandaging prevents
reaccumulation. Although early cohort studies
suggested improvements in reducing arm vol-
umes, randomized trials have not demonstrated
clinically significant benefit over more conserva-
tive measures.11-14 Previous trials were small in
size and had minimal follow-up, prompting a call
for further research into the benefit of CDT.11,15

The following trial was designed to address
these shortcomings.
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patients losing 50% or more excess arm volume were 25% and 15%
in the CDT and control groups, respectively (P ! .26). A sensitivity
analysis including the eight patients who withdrew before treat-
ment had little impact on the results. Missing responses were
assigned using multiple imputation.

For the primary outcome, no subgroup analyses were undertaken
because of the non–statistically significant overall result. However, a sub-
groupanalysisfortheabsolutereductioninexcessvolume(milliliters)was
performed mainly as hypothesis generating. With respect to duration of
lymphedema, patients recently diagnosed with lymphedema (" 1 year)
experienced little additional benefit from CDT compared with control
patients (volume loss: 188 v 162 mL, respectively; difference, 26 mL; 95%
CI, #95 to 147 mL), whereas those with lymphedema of longer duration
(! 1 year) seemed to benefit more (volume loss: 328 v 114 mL, respec-
tively; difference, 213 mL; 95% CI, 33 to 394 mL). However, the test for
interaction was not statistically significant (P ! .07). There were no no-
ticeable differences in the subgroups defined by lymphedema severity.
When we included the severity and duration of lymphedema in their
continuous forms as covariates to account for the imbalance at baseline,
there was no significant treatment effect for either percent reduction
(P ! .26) or absolute reduction (P ! .08) in excess volume.

Volume loss patterns when expressed as excess arm volume re-
maining were similar between treatment groups, with the majority of
fluid reduction occurring during the initial 3 weeks (Fig 2). Repeated
measures analysis showed a statistically significant effect of time, al-

though all of the effect was restricted to the first 3 weeks (P " .001).
The model was unable to detect any statistically significant effect of
treatment or the interaction of time by treatment. Findings were
similar when arm volumes were expressed as percent excess volume
reduction from baseline (Fig 3). Volume reduction was similar within
and between groups out to 52 weeks.

No differences were found in mean scores for the physical and
mental components of the Short Form-36 and for DASH at baseline or
at any of the follow-up periods, between and within treatment groups
(P $ .1 for all change score comparisons; Table 3).

Adherence to compression garments was almost identical between
the two groups. Over the course of the study, participants in the control
group wore sleeves an average of 63 hours per week (SD, 25 hours),
whereasintheCDTgroup,sleeveswerewornfor64hours(SD,25hours).
Weekly use of gloves was slightly less in both groups (control: mean, 55
hours; SD, 27 hours; CDT: mean, 56 hours; SD, 30 hours).

A total of 28 moderate or severe adverse events occurred that
were possibly, probably, or likely related to treatment (nine events in
seven patients in the control group v 19 events in 17 patients in the
CDT group; P! .26). Most events consisted of temporary rash or mild
to moderate pain in the affected arm. A single episode each of cellulitis
and severe pain occurred in the CDT group.

Table 2. Excess Volume: Summary by Treatment

Volume

CDT (n ! 56) Control (n ! 39)

Treatment
Effect

Difference 95% CI P

Baseline 6 Weeks Reduction Baseline 6 Weeks Reduction

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Unaffected arm, mL 2,672 640 2,594 664 78 286 2,642 651 2,562 666 80 299
Affected arm, mL 3,422 838 3,094 769 328 480 3,266 781 3,043 785 223 403
Excess volume, mL 750 451 500 360 #250 293 624 293 481 297 #143 169 107 13 to 203 .03!†
Excess volume, % 29 18 20 15 29.0 38.6 24 12 19 12 22.6 26.0 6.4 #6.8 to 20.5 .34‡

Abbreviations: CDT, complex decongestive therapy; SD, standard deviation.
!Stratified analysis: difference of 111 mL; 95% CI, 16 to 207 mL; P ! .02.
†Analysis adjusting for continuous severity and duration of lymphedema: difference of 77 mL; 95% CI, #10 to 163 mL; P ! .08.
‡Stratified analysis: difference of 8.0%; 95% CI, #5.8% to 21.5%; P ! .25.
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Fig 2. Plot of mean percent excess arm volume (with 95% CIs) at each visit by
treatment group. CDT, complex decongestive therapy.
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Fig 3. Plot of mean percent excess arm volume reduction (with 95% CIs) at
each visit by treatment group. CDT, complex decongestive therapy.
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Background
Weight lifting has generally been proscribed for women with breast-cancer–related 
lymphedema, preventing them from obtaining the well-established health benefits 
of weight lifting, including increases in bone density.

Methods
We performed a randomized, controlled trial of twice-weekly progressive weight 
lifting involving 141 breast-cancer survivors with stable lymphedema of the arm. The 
primary outcome was the change in arm and hand swelling at 1 year, as measured 
through displaced water volume of the affected and unaffected limbs. Secondary 
outcomes included the incidence of exacerbations of lymphedema, number and 
severity of lymphedema symptoms, and muscle strength. Participants were required 
to wear a well-fitted compression garment while weight lifting.

Results
The proportion of women who had an increase of 5% or more in limb swelling was 
similar in the weight-lifting group (11%) and the control group (12%) (cumulative 
incidence ratio, 1.00; 95% confidence interval, 0.88 to 1.13). As compared with the 
control group, the weight-lifting group had greater improvements in self-reported 
severity of lymphedema symptoms (P = 0.03) and upper- and lower-body strength 
(P<0.001 for both comparisons) and a lower incidence of lymphedema exacerbations 
as assessed by a certified lymphedema specialist (14% vs. 29%, P = 0.04). There were 
no serious adverse events related to the intervention.

Conclusions
In breast-cancer survivors with lymphedema, slowly progressive weight lifting 
had no significant effect on limb swelling and resulted in a decreased incidence 
of exacerbations of lymphedema, reduced symptoms, and increased strength. 
(ClinicalTrials.gov number, NCT00194363.)
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current trial was larger and of longer duration 
than those previously reported and also differed 
by testing a weight-lifting protocol with no upper 
limit on the resistance level to which participants 
could progress. A strength of this trial is its 
delivery in community fitness centers, primarily 
YMCAs, by trainers employed by these fitness 
centers. We adopted this approach with the goal 
of dissemination of the weight-lifting program if 
it proved effective. The ongoing LIVESTRONG at 
the YMCA program (a collaboration of the YMCA 
and the Lance Armstrong Foundation) includes 
the protocol described here as an intervention that 
can be offered to cancer survivors in YMCAs 
across the United States. Additional strengths 
of the present trial are the inclusion of a racially 
diverse population with a wide range of time 
since diagnosis (1 to 15 years) and the high rate 
of follow-up.

There are also potential limitations of the 
study. Evaluations for exacerbations were not 
completed by a single therapist, although the six 
lymphedema therapists assessing exacerbations 
followed a standardized algorithm for evaluation 
and had completed the 135-hour course recom-
mended by the National Lymphedema Network.18 

Therapists were unaware of which patients had 
been assigned to the weight-lifting group, as 
specified in the study design, but some partici-
pants in this group may have disclosed their 
recent weight lifting during evaluations for per-
ceived exacerbations. Though the number of 
women evaluated for exacerbation was approxi-
mately equal in the two groups (23 in the control 
group and 20 in the weight-lifting group), the 
proportion of evaluated women who were found 
to have had an exacerbation was higher in the 
control group. One possible explanation for this 
observation is that some assessors may have be-
come aware of the study-group assignments, re-
sulting in biased assessments. However, the find-
ing that symptom severity improved more in the 
weight-lifting group than in the control group 
supports a benefit of the intervention. An alterna-
tive explanation is that participants in the weight-
lifting group, concerned about the potential for 
worsening of lymphedema with weight lifting, 
were more likely to seek care in the absence of 
objective evidence of exacerbation.

Although reporting bias cannot be ruled out 
as a possible explanation for the decrease in con-
firmed lymphedema exacerbations, several phys-

Table 3. Lymphedema Outcomes at 12 Months, According to Study Group.*

Variable Weight Lifting Control

Cumulative Incidence Ratio 
or Mean Difference  

(95% CI)† P Value‡

no. of patients 
with data value

no. of patients 
with data value

Change in interlimb volume difference

≥5% increase — no. (%) 70 8 (11) 69 8 (12) 1.00 (0.88 to 1.13) 1.00

≥5% decrease — no. (%) 70 13 (19) 69 15 (22) 0.96 (0.81 to 1.14) 0.68

Mean interlimb volume discrepancy between 
baseline and 12 mo (percentage points)

70 −0.69±5.87 69 −0.98±7.31 −0.29 (−1.94 to 2.51) 0.80

Exacerbation — no. (%) 65 9 (14) 65 19 (29) 0.47 (0.23 to 0.97) 0.04

Change in no. of symptoms reported between 
baseline and 12 mo§

70 −1.81±2.16 69 −1.17±1.94 −0.63 (−1.32 to 0.06) 0.07

Change in severity of symptoms between base-
line and 12 mo§

70 −0.51±0.80 69 −0.22±0.71 −0.29 (−0.54 to −0.03) 0.03

* Plus–minus values are means ±SD.
† The mean difference is given for the weight-lifting group as compared with the control group for the difference in interlimb volume discrep-

ancies (the interarm difference over time) and changes in number and severity of symptoms. The cumulative incidence ratio is given for the 
weight-lifting group as compared with the control group for differences in percentages.

‡ P values were calculated with the use of Fisher’s exact test for between-group comparisons of percentages and the Wilcoxon rank-sum test 
for between-group comparisons of the difference in interlimb volume discrepancies and changes in number and severity of symptoms.

§ Data were reported by patients regarding 14 symptoms: rings too tight, watch too tight, bracelets too tight, clothing too tight, puffiness, 
knuckles not visible, veins not visible, skin feels leathery, arm feels tired, pain, pitting, swelling after exercise, difficulty writing, or other. The 
change in severity of symptoms is the mean of the changes in severity for all 14 symptoms, with the possible severity score for each ranging 
from 0 (no symptom) to 4 (very severe).
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Haltérophilie et lymphœdème 
1.  Ces articles vont à l'encontre des 

recommandations habituelles 
2.  Idée majeure : ne pas 

déconditionner le MS +++ 
3.  Muscler sans hypertrophier 

(lutter contre les agressions 
quotidiennes) 

4.  Effet préventif (Schmitz et al. JAMA 
2010;304:2699) 



Activités physiques 

Aucun interdit 
Encadrées (professionnels formés) 

Progressive en fréquence et 
intensité 

Guidée par la patiente 
Avec une compression si possible 



Position Statement of the 
National Lymphedema Network
NLN Medical Advisory Committee Updated December 2011 

TOPIC: EXERCISE

Fitness and Exercise: 

It is very important for individuals with lymphedema to be physically fit and maintain a healthy weight. A safe form 
of exercise is an essential part of a fitness program for people with lymphedema. Fitness and exercise are not the 
same. Exercise includes many different types of physical movement. The three main types of exercise are: aerobic, 
strength, and flexibility. These three types of exercise, along with Lymphedema Remedial Exercises, are addressed 
in this paper. There are many other types of exercise that have health benefits such as Pilates, yoga, Tai Chi, Qi-
gong, aquatic exercise,1 trampoline rebounding, breathing exercises,2 and relaxation exercise that have not been 
adequately studied in people with lymphedema. However, the person with lymphedema can use the benefits of 
any system of exercise if he/she follows the general safety principles of exercise with lymphedema, seeks medical 
guidance, and uses caution in starting any new exercise program. 

Exercise and types of lymphedema: 

Lymphedema has many causes. The type of exercise that is best for an individual depends upon the severity and 
cause of lymphedema and other co-existing medical conditions (e.g. heart disease, diabetes, arthritis, etc). Exer-
cise for breast cancer-related lymphedema is the most studied lymphedema condition. Many conclusions about 
exercise and lymphedema are based on studies of breast cancer survivors that may or may not apply to other 
forms of lymphedema. 

Lymphedema Remedial Exercise:

Lymphedema Remedial Exercise is a part of treatment for lymphedema when reduction of size of a limb is neces-
sary. Lymphedema Remedial Exercise involves active, repetitive, non-resistive motion of the involved body part. 
Exercise in Phase I and Phase II Complete Decongestive Therapy (CDT) (see Position Paper “Diagnosis and Treat-
ment of Lymphedema” http://www.lymphnet.org/pdfDocs/nlntreatment.pdf) is performed with compression as 
an essential part of the total (complete) reductive phase of lymphedema therapy.3-5 Lymphedema exercises, used 
with compression, help the body’s natural muscle pump to increase venous and lymphatic fluid return to the circu-
latory system and out of the swollen areas. Remedial Exercises for lymphedema are similar to some movements 
of low impact Tai Chi and Qigong, but are different in that lymphedema Remedial Exercise is used with Phase 
I treatment of lymphedema to reduce size of the body part. Lymphedema Remedial Exercise has been studied 
and shown to reduce limb swelling.3-5 It is unknown whether Lymphedema Remedial Exercise alone can prevent 
lymphedema in at-risk individuals, or whether they can maintain reduction of swelling without compression. 

Flexibility or Stretching Exercises: 

Flexibility exercises include a wide range of activities that stretch muscle and connective tissues to increase and/
or preserve range of motion. Flexibility exercises can minimize skin scarring and joint contractures that may lessen 
lymph flow. Flexibility exercises should be performed slowly and progressed gradually. Flexibility exercises are 
not a treatment for lymphedema, but are a part of optimal lifestyle management for reducing the complications 
of lymphedema. Lymphedema has a tendency to restrict motion of muscles and joints. Optimal lymphatic func-
tion requires full mobility of muscles and joints. Lymphedema from cancer treatment can be associated with tight 

1.  Stretching 
« Flexibility exercises should be performed slowly 

and progressed gradually, are not a treatment 
for lymphedema, but are a part of optimal 
lifestyle management for reducing the 
complications of lymphedema » ….. 

2. Aerobic conditioning or «  cardio  » : walking, 
jogging, cycling, swimming  

3. Exercise resistance exercise plus aerobic 
exercise: studies of combined resistance and 
aerobic exercise have shown no adverse effects 
on lymphedema 



Drainages lymphatiques 
manuels 



Seule restriction : délai d'intervention de 5 
semaines après la chirurgie… 30-40 

séances sur 
12 semaines 
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Abstract
Objective To determine the preventive effect of manual lymph drainage
on the development of lymphoedema related to breast cancer.

Design Randomised single blinded controlled trial.

Setting University Hospitals Leuven, Leuven, Belgium.

Participants 160 consecutive patients with breast cancer and unilateral
axillary lymph node dissection. The randomisation was stratified for body
mass index (BMI) and axillary irradiation and treatment allocation was
concealed. Randomisation was done independently from recruitment
and treatment. Baseline characteristics were comparable between the
groups.

Intervention For six months the intervention group (n=79) performed a
treatment programme consisting of guidelines about the prevention of
lymphoedema, exercise therapy, andmanual lymph drainage. The control
group (n=81) performed the same programme without manual lymph
drainage.

Main outcome measures Cumulative incidence of arm lymphoedema
and time to develop arm lymphoedema, defined as an increase in arm
volume of 200 mL or more in the value before surgery.

Results Four patients in the intervention group and two in the control
group were lost to follow-up. At 12 months after surgery, the cumulative
incidence rate for arm lymphoedema was comparable between the
intervention group (24%) and control group (19%) (odds ratio 1.3, 95%
confidence interval 0.6 to 2.9; P=0.45). The time to develop arm
lymphoedema was comparable between the two group during the first
year after surgery (hazard ratio 1.3, 0.6 to 2.5; P=0.49). The sample size
calculation was based on a presumed odds ratio of 0.3, which is not
included in the 95% confidence interval. This odds ratio was calculated
as (presumed cumulative incidence of lymphoedema in intervention

group/presumed cumulative incidence of no lymphoedema in intervention
group)×(presumed cumulative incidence of no lymphoedema in control
group/presumed cumulative incidence of lymphoedema in control group)
or (10/90)×(70/30).

Conclusion Manual lymph drainage in addition to guidelines and
exercise therapy after axillary lymph node dissection for breast cancer
is unlikely to have a medium to large effect in reducing the incidence of
arm lymphoedema in the short term.

Trial registration Netherlands Trial Register No NTR 1055.

Introduction
Worldwide, breast cancer is themost common cancer in women.
Detection and treatment of breast cancer have significantly
improved over past decades, which results in higher survival
rates.1 More attention is now therefore paid to complications
related to treatment, such as arm lymphoedema.
For a woman with breast cancer, lymphoedema is a debilitating
and incurable problem that is caused by reduced transport
capacity of the lymph system (related to the surgery or
radiotherapy, or both), sometimes combined with an increase
in lymph load (related to hypertension, for example).2 3 Twelve
months after axillary lymph node dissection, the point
prevalence of arm lymphoedema ranges from 12%4 to 26%,5
though some have reported point prevalence rates up to 70%.6
This wide variety is related to differences in treatment of breast
cancer, methods of measurement, delay in measuring, and
definition of lymphoedema.7 Use of the most accurate and
reliable method for assessment is crucial to advance our
understanding of preventive strategies.8 To register the natural
difference between the dominant and non-dominant arm, volume
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group (n=81) performed the same programme without manual lymph
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and time to develop arm lymphoedema, defined as an increase in arm
volume of 200 mL or more in the value before surgery.
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group were lost to follow-up. At 12 months after surgery, the cumulative
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intervention group (24%) and control group (19%) (odds ratio 1.3, 95%
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lymphoedema was comparable between the two group during the first
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calculation was based on a presumed odds ratio of 0.3, which is not
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group)×(presumed cumulative incidence of no lymphoedema in control
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or (10/90)×(70/30).

Conclusion Manual lymph drainage in addition to guidelines and
exercise therapy after axillary lymph node dissection for breast cancer
is unlikely to have a medium to large effect in reducing the incidence of
arm lymphoedema in the short term.
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Introduction
Worldwide, breast cancer is themost common cancer in women.
Detection and treatment of breast cancer have significantly
improved over past decades, which results in higher survival
rates.1 More attention is now therefore paid to complications
related to treatment, such as arm lymphoedema.
For a woman with breast cancer, lymphoedema is a debilitating
and incurable problem that is caused by reduced transport
capacity of the lymph system (related to the surgery or
radiotherapy, or both), sometimes combined with an increase
in lymph load (related to hypertension, for example).2 3 Twelve
months after axillary lymph node dissection, the point
prevalence of arm lymphoedema ranges from 12%4 to 26%,5
though some have reported point prevalence rates up to 70%.6
This wide variety is related to differences in treatment of breast
cancer, methods of measurement, delay in measuring, and
definition of lymphoedema.7 Use of the most accurate and
reliable method for assessment is crucial to advance our
understanding of preventive strategies.8 To register the natural
difference between the dominant and non-dominant arm, volume

Correspondence to: N Devoogdt nele.devoogdt@uzleuven.be

No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2011;343:d5326 doi: 10.1136/bmj.d5326 Page 1 of 12

Research

RESEARCH

Table 4| Comparison of cumulative incidence and point prevalence of arm lymphoedema after surgery for breast cancer at 3, 6, and 12
months for different definitions according to treatments to prevent lymphoedema

P value*Odds ratio (95% CI)Control (guidelines, exercise; n=81)
Intervention (guidelines, exercise, manual drainage;

n=77)Definition of lymphoedema

Primary outcome parameter

Cumulative incidence, ≥200 mL increase:

0.511.4 (0.5 to 4.4)6 (7%)8 (10%)At 3 months

0.930.9 (0.4 to 2.3)12 (15%)11 (14%)At 6 months

0.451.3 (0.6 to 2.9)15 (19%)18 (24%)At 12 months†

Secondary outcome parameters

Cumulative incidence, ≥2 cm increase:

0.511.4 (0.5 to 4.4)6 (7%)8 (10%)At 3 months

0.721.2 (0.5 to 2.8)11 (14%)12 (16%)At 6 months

0.351.4 (0.7 to 3.0)16 (20%)20 (27%)At 12 months†

Point prevalence, ≥200 mL increase:

0.431.8 (0.4 to 7.8)3 (4%)5 (7%)At 3 months

0.280.5 (0.1 to 1.7)8 (10%)4 (5%)At 6 months

0.711.2 (0.4 to 3.3)8 (10%)9 (12%)At 12 months†

Point prevalence, ≥2 cm increase:

0.671.3 (0.3 to 5.2)4 (5%)5 (7%)At 3 months

0.650.8 (0.3 to 2.3)8 (10%)6 (8%)At 6 months

0.271.8 (0.6 to 4.8)7 (9%)11 (15%)At 12 months†

Point prevalence, subjective:

0.211.8 (0.7 to 4.4)9 (11%)14 (18%)At 3 months

0.281.7 (0.6 to 4.4)8 (10%)12 (16%)At 6 months

0.341.5 (0.7 to 3.2)14 (18%)18 (24%)At 12 months†

*For logistic regression analysis.
†75 in intervention group, 79 in control group.
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Etude 
randomisée : 
PCD ± DLM, 

pendant 24 j, 
3/sem. 



Drainages lymphatiques 
manuels 

 
Probablement utile dans 

certains cas 

the percentage reductions in arm volume after MLD
treatment to absolute volume (ml)reductions. Our ana-
lysis showed that there were no significant differences
between the two treatment groups (weight mean differ-
ence 75.12; 95% CI −9.34 to 159.58), and that significant
heterogeneity in the reductions in arm volume occurred
between the trials (Figure 3).
The data reported by Didem et al. was not pooled be-

cause the method used to measure the change in lymphe-
dema volume was not reported. However, that groups
reported that lymphedema was more effectively reduced in
the MLD treatment group than in the standard physiother-
apy group (P<0.05) [26]. In addition, a study of the effects
of MLD with or without SPC reported no significant differ-
ence in arm volume reduction between the treatment
groups at 1 and 2 months after treatment [28].

Discussion
A physical treatment program combining MLD, skin
care, exercise, compression bandaging, and sleeve or
stocking compression is recognized as providing optimal
lymphedema management [29]. Three systematic reviews
concluded that combined physical therapy provides ef-
fective treatment for lymphedema [30-32]. However, the

effectiveness of the individual components of such pro-
grams has not been clearly established. The relatively
high cost of MLD compared with compression banda-
ging warrants assessment of the efficacy of these individ-
ual components. The results of our systematic review
and meta-analysis did not show a significant benefit for
MLD in reducing lymphedema volume. Although indi-
vidual studies reported advantages associated with MLD,
methodological inconsistencies between the studies con-
founded our attempts to conduct an overall comparison
of the effects of MLD across the studies.
The published reports of the effectiveness of MLD are

conflicting. One prospective study of 682 individual cases
in a single lymphology unit evaluated various treatments
for lymphedema. The results indicated that the risk of fail-
ure for lymphedema therapy after intensive decongestive
physiotherapy was primarily associated with younger age,
higher weight, and higher body mass index. By contrast,
elastic sleeve and multilayer bandaging treatments were
associated with a reduced risk of treatment failure, whereas
the use of MLD as an adjunct to those therapeutic compo-
nents was not [33]. One retrospective study of 208 patients
with lymphedema receiving palliative care showed clinical
improvement in the intensity of pain and dyspnea in most

Study or Subgroup
Devoogdt  2011
Torres Lacomba 2010

Total (95% CI)
Total events
Heterogeneity: Tau² = 0.99; Chi² = 6.17, df = 1 (P = 0.01); I² = 84%
Test for overall effect: Z = 0.61 (P = 0.54)
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Figure 2 Forest plot of the comparison of the effect of standard treatment with or without manual lymphatic drainage (MLD) on the
incidence of post-mastectomy lymphedema from 2 clinical trials. The first author names and the 95% confidence interval (CI) are included.
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Figure 3 Forest plot of comparison of the effect of compression therapy with or without manual lymphatic drainage (MLD) on the
reduction in post-mastectomy lymphedema volume from 6 clinical trials. The first author names, the standard deviations (SDs) of the mean,
and the 95% confidence interval (CI) are included.
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Education Thérapeutique du Patient 
(ETP)  

•  Auto-bandages (± auto-DLM)  
–  avec un kinésithérapeute 
–  technique simplifiée +++ 
–  seules ± entourage 

•  Traitement d'entretien : fréquence 
(min: 3/semaine la nuit) 
•  Autres ateliers collectifs, 
individuels : compression élastique, 
qu’est-ce que le lymphœdème… 



Types de chirurgie (1) 

1. Résection 
– ablation de tissus lymphœdémateux 

(Kim DI, Lymphology 1998;31:190) 
– liposuction (Brorson et al. Acta Oncol 

2000;39:407) 

2.  Reconstruction 
–  anastomoses lymphoveineuses 

(Campisi et al. Microsurgery 2010)  
–  greffe de canaux lymphatiques 

(Weiss & Baumeister, Clin Nucl Med 
2002;27:788) 



Types de chirurgie (2) 

3.  Transferts tissulaires 
– greffe ganglionnaire autologue 
(transfert ganglionnaire) (Becker 
et al. Ann Surg 2006) 

– transfert pédiculé de l'épiploon 
(Benoit L, Ann Surg Oncol 2005;12:793) 

– autogreffe de cellules souches 
hématopoïétiques (Hou C, Jpn J 
Clin 2008;38:670) 

 
 



Chirurgie de résection cutanée 

•  Discutée avec le patient, le 
médecin et le chirurgien 
•  Chirurgien plasticien expert en 
pathologies lymphatiques 
•  Encadrée par une hospitalisation 
avec bandages avant et après 
•  Ablation des tissus excédentaires 
•  Cicatrisation normale 



Chirurgie de résection cutanée 
•  Traitement symptomatique 
•  Nécessitant la poursuite du 
traitement contention/compression 
•  Compressions élastiques : 
superposition de bas cuisse classe 
3, auto-bandages  
•  Pas de complications particulières 
ni retard de cicatrisation 
OUTIL SUPPLEMENTAIRE dans la 

stratégie thérapeutique 



Complications of Autologous Lymph-node Transplantation for Limb
Lymphoedema

S. Vignes *, M. Blanchard, A. Yannoutsos, M. Arrault
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WHAT THIS PAPER ADDS?
This report concerns the complications arising after autologous lymph-node transplantation to treat primary or
secondary upper- or lower-limb lymphoedema, including persistent iatrogenic lymphoedema of the limb cor-
responding to the donor-node site. Patients must be made aware of the potential risk of grafting before
undergoing surgery.

Objective: This study aims to assess potential complications of autologous lymph-node transplantation (ALNT) to
treat limb lymphoedema.
Design: Prospective, observational study.
Method: All limb-lymphoedema patients, followed up in a single lymphology department, who decided to
undergo ALNT (January 2004eJune 2012) independently of our medical team, were included.
Results: Among the 26 patients (22 females, four males) included, 14 had secondary upper-limb lymphoedema
after breast-cancer treatment and seven had secondary and five primary lower-limb lymphoedema. Median
(interquartile range, IQR) ages at primary lower-limb lymphoedema and secondary lymphoedema onset were
18.5 (13e30) and 47.4 (35e58) years, respectively. Median body mass index (BMI) was 25.9 (22.9e29.3) kg m!2.
For all patients, median pre-surgery lymphoedema duration was 37 (24e90) months. Thirty-four ALNs were
transplanted into the 26 patients, combined with liposuction in four lower-limb-lymphoedema patients. Ten
(38%) patients developed 15 complications: six, chronic lymphoedema (four upper limb, two lower limb), defined
as "2-cm difference versus the contralateral side, in the limb on the donor lymph-node-site territory, persisting
for a median of 40 months post-ALNT; four, post-surgical lymphocoeles; one testicular hydrocoele requiring
surgery; and four with persistent donor-site pain. Median (IQR) pre- and post-surgical lymphoedema volumes,
calculated using the formula for a truncated cone, were, respectively, 1023 (633e1375) ml (median: 3 (1e6)
months) and 1058 (666e1506) ml (median: 40 (14e72) months; P ¼ 0.73).
Conclusion: ALNT may engender severe, chronic complications, particularly persistent iatrogenic lymphoedema.
Further investigations are required to evaluate and clearly determine its indications.
! 2012 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
Article history: Received 11 August 2012, Accepted 22 November 2012, Available online XXX
Keywords: Complication, Lymphoedema, Autologous lymph-node transplantation, Surgery

Lymphoedema is a chronic and often debilitating disorder
caused by lymphatic insufficiency. It can be either primary
or secondary, mainly after cancer treatment including
surgery and/or radiotherapy. Lymphoedema management is
based upon complete decongestive physiotherapy and is
divided into two phases: the first, to reduce lymphoedema
volume, and the second, to maintain the reduced volume.
It includes multilayer low-stretch bandages to diminish
lymphoedema volume, exercise and meticulous skin care

followed by the wearing of elastic garments to stabilise the
volume.1,2

Surgical treatment of lymphoedema has been advocated
as an alternative or adjunctive technique with the aim of
‘curing’ the disease. Several categories of surgical procedures
have been proposed to treat lymphoedema, including exci-
sional procedures (after intensive complete physiotherapy
and cutaneous resection to remove excess limb flaps or
lymphoedematous genital skin), liposuction, lymphatic
reconstructions (lymphovenous anastomosis and lymphatic
channel graft) and tissue-transfer procedures (autologous
lymph-node transplantation (ALNT) and autologous stem-cell
transplantation).3 Complications of the surgery are rarely
mentioned in articles. Among the different types of surgery,
ALNT, essentially proposed to treat patients with cancer-
related or primary lymphoedema, can be responsible for
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complications due to lymph-node excision.4e7 In this study,
we analysed the complications arising in patients whose limb
lymphoedema was treated with ALNT.

PATIENTS AND METHODS

Subjects

All patients with primary or secondary limb lymphoedema,
who had undergone ALNT between January 2005 and June
2012 and were included in this observational study, were
followed up prospectively for their initial lymphoedema and
the evaluation of the limb corresponding to the donor site
in our centre specialised in lymphoedema management;
they continue to be followed up prospectively. Our centre
manages lymphoedema diagnosis, its medical treatment,
that is, intensive decongestive physiotherapy, educational
and counselling measures, adapted physical activities and
long-term follow-up during the maintenance phase but not
surgery. All patients made the decision to undergo ALNT
with the hope of ‘curing’ their disease and thereby avoiding
the constraining long-term compression therapy. Our
medical team was not implicated in this decision.

Iatrogenic lymphoedema was clinically diagnosed as
increased limb volume with !2-cm difference compared to
the contralateral non-lymphoedematous limb, as used for
upper-limb lymphoedema after breast-cancer treatment.8

For the lower limb, the clinical diagnosis was confirmed by
the thickening of the skin of the dorsal side of the foot
(KaposieStemmer sign).

Data collected

The following information was recorded: patient charac-
teristics, body mass index (BMI ¼ BW (kg)/H2 (m2), where
BW is body weight and H height) at the time of the first
examination and lymphoedema characteristics (date of
onset and duration, lymphoedema volume at inclusion,
primary or secondary, past cellulitis (erysipelas)). Breast-
cancer treatment included mastectomy (n ¼ 7) or
tumourectomy (n ¼ 7) with axillary lymph-node dissection
and radiotherapy (n ¼ 14) and chemotherapy (n ¼ 12).
Secondary lower-limb lymphoedema was associated with
cervical cancer treatment, including radical hysterectomy
with pelvic lymphadenectomy and brachytherapy (n ¼ 4),
endometrial cancer (n ¼ 1) and testicular cancer or inguinal
hamartoma, one each.

Specific lymphoedema treatments were also recorded
(multilayer low-stretch bandage, manual lymph drainage
and elastic garment).

Lymphoedema volume

The volume of the lymphoedema was calculated for each
5-cm segment using the formula for a truncated cone:
H # (C2 þ Cc þ c2)/12p, where H is height and C and c the
circumferences of the top and base of the cone, respectively.9

The ‘0’ starting point for the measurement was the elbow
fold for the upper limb and the lower edge of the patella for
the lower limb. Limb circumferences were measured every

5 cm: for the upper limb, 20 cm from 0 to the wrist and 15 cm
from 0 to the shoulder and for lower limb, 30e35 cm from
0 to the ankle and 25e30 cm from 0 to the hip.

This method has demonstrated excellent inter- and intra-
observer reproducibilities for lower and upper limbs, when
compared to water displacement, which remains the gold
standard.10,11 Lymphoedema volume was defined as the
difference between the lymphoedematous limb volume and
that of the healthy limb before and after ALNT.

ALNT

The technical procedure has been described previously.6,7

Briefly, the axillary or inguinal donor-site area was meticu-
lously dissected. Lymph nodes were harvested with an
abundant amount of surrounding fat and were then trans-
planted into the axillary or inguinal receiving site of the
lymphoedematous limb. Artery and vein were anastomosed
with the previously prepared vessels, using microsurgical
techniques. Both axillary and inguinal approaches were
closed on suction drainage.

Statistical analyses

Results are expressed as medians (interquartile range, IQR)
or n (%). Paired Student’s t-test was used for comparisons.
P < 0.05 defined significance.

RESULTS

Twenty-six patients (22 females, four males) were included:
14 with secondary upper-limb lymphoedema, seven with
secondary lower-limb and five with primary lower-limb
lymphoedema. At the first examination, median BMI was
25.9 (IQR: 22.9e29.3) kg m%2. Median age at onset of
primary lower-limb lymphoedema and secondary lym-
phoedema were 18.5 (IQR: 13e30) and 47.4 (IQR: 35e58)
years, respectively. For all the patients, median lymphoe-
dema duration before surgery was 37 (IQR: 24e90) months.

Thirty-four ALNs were engrafted into the 26 patients and
combined with liposuction for four patients with lower-limb
lymphoedema (three secondary, one primary).

Complications

Table 1 lists the 15 complications that occurred post
transplantation in 10 (38%) patients, including persistent
lymphoedema that appeared during the first year in the
limb corresponding to the donor lymph-node site (n ¼ 6:
four upper limb, two lower limb) and persisted for a median
of 40 months post ALNT (see Fig. 1), lymphocoele (n ¼ 4,
requiring one or more punctures), testicular hydrocoele
(n ¼ 1, requiring surgery) and persistent donor-site pain
(n ¼ 4). One patient developed postoperative staphylo-
coccal spondylodiscitis, considered a nosocomial infection,
successfully treated with prolonged antibiotic therapy.

Lymphoedema volume and its management

Median (IQR) lymphoedema volumes were 1023 (633e
1375) ml before ALNT (median: 3 (1e6) months) and 1058
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(666e1506) ml thereafter (median: 40 (14e72) months;
P ¼ 0.73). After a median 40 months of follow-up post
ALNT, treatment of the initial lymphoedema included self-
applied bandages (after learning from a specialised phys-
iotherapist) for 24 (92%), manual lymph drainage for 25
(96%) and an elastic garment for all patients. For the upper
limb, the elastic garment was always 20e36 mmHg, and, for
the lower limb, one (n ¼ 2) or two superposed (n ¼ 6), or
superposed 20e36 mm Hg and >36 mm Hg (n ¼ 4).
Iatrogenic lymphoedema was treated like the initial lym-
phoedema, with low-stretch bandages, an elastic garment
and, sometimes, manual lymph drainage.

DISCUSSION

This is the first report devoted to complications that arose
after ALNT (n ¼ 15) to treat primary or secondary limb
lymphoedema in 10 patients. Some of them were transi-
tory, such as lymphocoele and hydrocoele, which were
cured by puncture or surgery. Others that persisted were
irreversible, such as iatrogenic lymphoedema on the donor-
site side, and chronic pain localised in the region of the

superficial femoral nerve, as previously described in 13
patients.12 Iatrogenic lymphoedema becomes a chronic
disease with its own complications, for example, worsening
or cellulitis. Iatrogenic secondary lymphoedema required
a specific therapeutic regimen with low-stretch bandages,
compression therapy and, sometimes, manual lymph
drainage. In previous retrospective studies on humans,
ALNT seemed to attenuate upper-limb cancer-related lym-
phoedema resistant to complete decongestive physio-
therapy or post-mastectomy chronic pain in women treated
for breast cancer.4,5 In those studies, lymphoedema volume
was not objectively quantified (volumetry) and no compli-
cations were reported. In addition, resistance to physio-
therapy is not a term clearly defined in the literature. It
should be noted that our patients decided to undergo ALNT
to treat their lymphoedema, with the hope of curing it and
stopping compression therapy, without informing or
consulting our medical team.

Only 15e20% of women develop lymphoedema after
breast-cancer treatment including axillary lymph-node
dissection and only 3.5e7% after sentinel node biopsy.13e16

Table 1. Characteristics of lymphoedema and complications after ALNT according to order and limb.

Patient Sex, age Lymphoedema Pregraft
duration (mo)

Donor-site, side Complications
Aetiology, side

Secondary
Upper limb Breast cancer

1 F, 52 Left 36 Inguinal, right Lymphoedema right lower limb,
donor-site pain

2 F, 42 Right 80 Inguinal, left
3 F, 64 Left 96 Inguinal, right
4 F, 68 Right 125 Inguinal, right & left
5 F, 63 Right 33 Inguinal, left Donor-site pain, lymphocele
6 F, 80 Left 86 Inguinal, right
7 F, 69 Right 28 Inguinal, left Donor-site pain, lymphocele
8 F, 68 Left 7 Inguinal, right
9 F, 48 Left 17 Inguinal, right & left
10 F, 67 Right 212 Inguinal, right Lymphocele
11 F, 36 Left 39 Inguinal, right Lymphoedema right lower limb
12 F, 48 Left 105 Inguinal, right
13 F, 59 Left 28 Inguinal, right
14 F, 49 Left 23 Inguinal, right

Lower limb
15 F, 46 Cervical cancer, right 29 Axillary, left
16 F, 46 Cervical cancer, left 16 Axillary, right & left;

inguinal, right
17 F, 33 Endometrial cancer, left 15 Axillary, left Lymphocele
18 F, 31 Cervical cancer, right 67 Axillary, right & left
19 M, 35 Inguinal hamartoma, left 49 Axillary, left; inguinal, right Lymphoedema left upper limb,

hydrocoele
20 M, 42 Testicular cancer, right 182 Axillary, left Lymphoedema, left upper limb,

donor-site pain
21 F, 63 Cervical cancer, left 31 Axillary left

Primary lower limb
22 M, 47 Right 178 Axillary, right & left
23 F, 10 Right 37 Axillary, left
24 F, 20 Left 20 Inguinal, right
25 F, 30 Right 2 Axillary, right Lymphoedema right upper limb
26 M, 21 Right 91 Axillary, right; inguinal left Lymphoedema right upper limb
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Chirurgies 
•  Multiples techniques chirurgicales dans 
le traitement des lymphœdèmes 
•  Physiothérapie décongestive : référence 
•  Indications chirurgicales difficiles à 
poser sauf lymphœdèmes génitaux  
⇒ Evaluation nécessaire des techniques 



Techniques alternatives 
Diurétiques interdits, veinotoniques 
inefficaces 
• Acupuncture 
• Endermologie 
• Balnéothérapie, thermothérapie 
• Oxygénothérapie hyperbare 
• K-taping® 
• Laser 

Absence d’évaluation ou absence 
d’efficacité démontrée 
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