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Qu’est ce que lymphœdème ?
C’est de la lymphe…

Physiopathologie
1. Stase lymphatique initiale
2. Mais très « rapidement » (jours,
semaines), transformation
tissulaire…

Conséquences cliniques
• "Irréversibilité" des
modifications tissulaires
(fibrose)
• ↓ modeste du volume sous
traitement
• ↓ relative de la composante
liquidienne au profit de la
composante tissulaire

Physiopathologie du lymphœdème

Szuba A & Rockson S. Vasc Med 1997;2:321

Qu’est ce que lymphœdème ?
C’est d’abord de la peau et du
tissu adipeux et… un peu de
lymphe (donc en grande
partie irréversible et
chronique)

Pourquoi une femme a un
lymphœdème après cancer du sein ?
• Curage axillaire : 15% vs 6-8%
pour le ganglion sentinelle
• Radiothérapie même ne
comprenant pas le creux axillaire
• Obésité lors du cancer du sein
(IMC > 30 kg/m2), risque ≈ 4
• Mais les conseils classiques de
prévention (TA, piqûres…) ?
DiSipio T et al. Lancet 2013;14:500
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Background—Breast cancer-related lymphedema (BCRL) is a feared complication for breast
cancer patients who have undergone axillary surgery. Although clinical risk factors for BCRL are
defined; data are sparse regarding common exposures that might induce incident arm swelling.
The goal of this study was to quantify the association between common exposures thought to be
potential risk factors, and the occurrence of incident arm swelling, among breast cancer survivors
with or at-risk for BCRL.

Methods—This is a prospective sub-analysis of the PAL trial, a randomized controlled trial of
295 breast cancer survivors. Participants reported their exposure to 30 different potential riskfactors at three month intervals for one year. Incident arm swelling was defined as a ≥5% increase
in inter-limb water volume difference between two consecutive time points.
Results—Twenty-seven participants (9%) experienced incident arm swelling and 268 patients
(91%) did not. Sauna use was the only exposure that was significantly predictive of incident arm
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Et si le lymphœdème après
cancer du sein avait une
composante génétique ?
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• Diagnostic de lymphœdème par
impédancemétrie
• 110 femmes avec LO, 297 sans LO
• Analyse en aveugle du polymorphisme
de différents gènes
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and did not develop lymphedema (LE) following breast cancer treatment. Breast cancer patients completed a number of
self-report questionnaires. LE was evaluated using bioimpedance spectroscopy. Genotyping was done using a custom
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suggest a role for a number of lymphatic and angiogenic genes in the development of LE following breast cancer treatment.
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Angiopoeitin-2 (ANGPT2)
Elastin microfibril interfacer (EMI-LIN1)
FOXC2, PROX1, LYVE1
Hepatocyte growth factor (HGF), lymphocyte
cytosolic protein 2 (LCP2)
Hepatocyte growth factor receptor (MET)
Neuropilin-2 (NRP2)
ROR orphan receptor C (RORC)
SpSRY-box 17 (SOX17)
Protein tyrosine kinase (SYK)
Vascular cell adhesion molecule 1 (VCAM1)
Vascular endothelial growth factor-B
(VEGFB), -C (VEGFC), -D (VEGFD), receptor 2 (VEGFR2), -receptor 3 (VEGFR3)

Candidate Genes and Lymphedema

81 vs 71%
44 vs 60%

75 vs 85%
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Figure 2. Differences between the lymphedema and no lymphedema groups. A – Differences between the lymphedema and no
lymphedema groups in the percentages of patients who were homozygous for the common allele (AA) or heterozygous or homozygous for the rare
allele (AG+GG) for rs315721 in lymphocyte cytosolic protein 2 (LCP2). B – Differences between the lymphedema and no lymphedema groups in the
percentages of patients who were homozygous or heterozygous for the common allele (TT+TG) or homozygous for the rare allele (GG) for rs849530
in neuropilin-2 (NRP2). C – Differences between the lymphedema and no lymphedema groups in the percentages of patients who were homozygous
or heterozygous for the common allele (AA+AT) or homozygous for the rare allele (TT) for rs158689 in protein tyrosine kinase (SYK). D – Differences
between the lymphedema and no lymphedema groups in the percentages of patients who were homozygous for the common allele (CC) or
heterozygous or homozygous for the rare allele (CT+TT) for rs3176861 in vascular cell adhesion molecule 1 (VCAM1).
doi:10.1371/journal.pone.0060164.g002
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In the regression analysis for NRP2 rs849530, the overall model
explained 19.0% of the variance in the odds of developing LE.
Carrying two doses of the rare allele (i.e., TT+TG versus GG) was
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ondary lymphedema following breast cancer treatment warrant further attention for potential replication using
larger
datasets.
Background:
Known risk factors for secondary lymphedema only partially explain who develops lymphedema
following cancer, suggesting that inherited genetic susceptibility may influence risk. Moreover, identification of
molecular signatures could facilitate lymphedema risk prediction prior to surgery or lead to effective drug

Lymphœdème primaire et
génétique

Syndromic
Systemic involvement

Vascular anomalies
a

lymphoedema.
A constellation of abnormalities, one of which is lymphoedema.
Systemic lymphatic problems persisting beyond the newborn period or manifesting at any age
thereafter. This includes hydrops fetalis, chylous ascites, intestinal lymphangiectasia, pleural and
pericardial effusions, and pulmonary lymphangiectasia.
Include congenital vascular abnormalities.

Syndromes comportant un
lymphœdème

This table should be used in conjunction with Fig. 1.

Table 2. List of known syndromes associated with lymphoedema and the causative gene (or chromosomal abnormality) if knowna
Known syndrome
Aagenaes syndrome
Carbohydrate deficient glycoprotein types 1a, 1b, and 1h
Cardio-facio-cutaneous syndrome
CHARGE syndrome
Choanal atresia-lymphoedema
Ectodermal dysplasia, anhidrotic, immunodeficiency, osteopetrosis and
lymphoedema (OL-EDA-ID syndrome)
Fabry disease
Hennekam syndrome
Hypotrichosis-lymphoedema-telangiectasia
Irons-Bianchi syndrome
Lymphoedema-myelodysplasia (Emberger syndrome)
Macrocephaly-capillary-malformation (MCM)
Microcephaly-chorioretinopathy-lymphoedema-mental retardation
(MCLMR)
Mucke syndrome
Noonan syndrome
Oculo-dento-digital syndrome (ODD)
Progressive encephalopathy, hypsarrhythmia, optic atrophy (PEHO)
Phelan McDermid syndrome
Prader Willi
Thrombocytopenia with absent radius
Turner syndrome
Velocardiofacial syndrome
Yellow Nail syndrome
a

Further information for each of these genes can be found on the OMIM website.

Chromosome/gene
Not known
PMM2, PM1, ALG8
KRAS, BRAF, MAP2K1, MAP2K2
CDH7
PTPN14
IKBKG (NEMO)
GLA
CCBE1
SOX18
Not known
GATA2
PIK3CA
KIF11
Not known
PTPN11, KRAS, SOS1, and others
GJA1
Not known
22q terminal deletion or ring chromosome 22
15q11 microdeletion or maternal UPD 15
1q21.1 microdeletion and RBM8A
45XO
22q11 microdeletion
Not known

Conclusions
1. Meilleure compréhension de la
physiopathologie des lymphœdèmes
(inflammation à « bas bruit »)
2. « Implication » génétique dans les
formes secondaires (MS)
3. Démembrement des lymphœdèmes
primaires avec les découvertes
génétiques…
futur : prévention, traitement...

