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Œdème chronique de membre : 
étiologies, traitements, résultats 



Augmentation de volume du 
membre supérieur

Deux situations distinctes
– FAV et hémodialyse (cause 

veineuse)
– FAV, patient greffé, maladie 

de Kaposi, traitement par 
sirolimus 



Maladie de Kaposi (MK)
• Après greffe d'organes (¯¯ VIH), 
HHV8 +
• Atteinte lymphatique confirmée à 
la lymphoscintigraphie
• Peut précéder les lésions cutanées 
de plusieurs mois (6 mois, 1-24 
mois) (Barete S. Arch Dermatol 2000;136:1452)

• Traitement MK et symptomatique 
(pas de régression)
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Abstract

Objective: To analyze upper-limb lymphedema characteristics of renal transplant recipients taking sirolimus, an
mTOR inhibitor.
Method: Cross-sectional study of sirolimus-treated upper-limb lymphedema patients (01/2009–12/2013).
Results: Three men and two women, whose mean age at transplantation was 60 (range: 49–76) years, were
included. Sirolimus (1–2.5 mg/day) had been taken for 27.5 –21 (range: 7–58) months before left (n = 4) or right
(n = 1), whole limb (n = 4), or hand and forearm (n = 1) upper-limb lymphedema onset, always ipsilateral to the
functional arteriovenous fistula. Ultrasonography or fistulography excluded venous thrombosis in all patients.
At the time lymphedema appeared, all five arteriovenous fistulas were functional. Mean upper-limb lymphe-
dema volume, calculated with the truncated-cone formula, was 774 –162 [range: 594–1035] mL, (i.e. 44% –
11% [range: 36%–64%] excess volume compared to the contralateral limb. One patient also had ipsilateral
breast lymphedema. The three lymphoscintigraphies obtained showed total absence of ipsilateral axillary-region
tracer uptake. Sirolimus was maintained in all cases. Upper-limb lymphedema treatment included low-stretch
bandages (n = 4) and elastic sleeve (20–36 mm Hg) (n = 5) without fistula complications. Two patients had their
fistulas closed without any impact on lymphedema volume.
Conclusion: Sirolimus may be implicated in large-volume upper-limb lymphedema in kidney-transplant re-
cipients, ipsilateral to the arteriovenous fistula, and requires compression-based therapy.

S irolimus (or rapamycin), an inhibitor of the mammalian
target of rapamycin (mTOR), is usually used to prevent

rejection after organ transplantation (liver, kidney).1 Its main
adverse events include metabolic (hyperlipidemia, diabetes) or
hematopoietic disorders (anemia, leukopenia, thrombocyto-
penia), hypertension, delayed wound healing, and/or cutane-
ous manifestations (acne, folliculitis, stomatitis).2

Lymphedema is a general term designating pathological
conditions with excessive, regional accumulation of protein-
rich fluid, mostly after cancer treatment.3 Essentially, but
nonexclusively, lower-limb lymphedema was previously re-
ported in patients taking sirolimus.4–7 We report on a series of
patients who developed upper-limb lymphedema ipsilateral
to the arteriovenous fistula while on sirolimus after renal
transplantation and propose pathophysiological mechanisms
to explain it.

Patients and Methods

Participants

Renal transplant recipients with upper-limb lymphedema,
referred to our center that specialized in lymphedema man-
agement, between January 2009 and December 2013, were
eligible. Clinical characteristics (age at transplantation, cause
of renal failure, date of lymphedema onset, topography, ar-
teriovenous fistula, and lymphedema side(s), sirolimus dose,
and duration before lymphedema onset, combined immuno-
suppressive drugs were collected.

Lymphedema volume

The lymphedema volume was calculated for each 5-cm seg-
ment using the truncated-cone formula: H ·(C2 + Cc + c2)/12p,
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where H is height, and C and c the circumferences of the top
and base of the cone, respectively.8 The ‘0’ starting point
for the measurement was the elbow fold. Upper limb cir-
cumference measurements were obtained every 5 cm over
the 20 cm from 0 to the wrist and 15 cm from 0 to the
shoulder. This method has demonstrated excellent inter- and
intra-observer reproducibilities for upper limbs after breast
cancer treatment, when compared to water displacement,
which remains the gold standard.9 Lymphedema volume was
defined as the difference between the lymphedematous limb
volume (LLV) and that of the healthy limb (HLV), also ex-
pressed as the percentage of excess volume: [(LLV – HLV)/
HLV)] · 100.

Lymphoscintigraphy

A 99mTc-albumin nanocolloid (160–180 MBq) was in-
jected into the first finger space of each hand. Images were
acquired in static mode 40 minutes later, with comparison of
the ipsilateral and contralateral axillary-region lymph-node
uptakes, and classification of the former as diminished or
absent.10

Treatment

Specific management, including initial intensive complete
(or complex) decongestive physiotherapy including manual
lymph drainage according to Földi’s techniques, multilayer
low-stretch bandages (<100%),11 meticulous skin care (dry
skin was treated with moisturizer:cold cream), specific ex-
ercises, and elastic compression, was collected.

Results

Patient characteristics are reported in Table 1. Five pa-
tients (3 men, 2 women), mean age 58 (range: 49–76) years at
renal transplantation, were enrolled. The mean ( – standard
deviation (SD)) interval from starting sirolimus to lymphe-
dema onset was 27.5 – 21 (range: 7–58) months. The sir-
olimus dose ranged between 1 and 2.5 mg/day. At the time
lymphedema appeared, all five arteriovenous fistulas were
functional. Ultrasonography or fistulography excluded ve-
nous thrombosis in all patients. Lymphedema affected the
whole upper limb (hand, forearm, and arm) in 4 patients, and
only patient 5’s forearm and hand. Patient 4 also had ipsi-
lateral breast lymphedema. Mean ( – SD) lymphedema
volume was 774 – 162 [range: 594–1035] mL (i.e., 44% – 11%
[range: 36%–64%] excess volume). Patients 1, 2, and 4 un-
derwent lymphoscintigraphy which yielded a similar pattern
(i.e., complete lack of radionuclide uptake in the axillary

region) (Fig. 1). Lymphedema therapy was combined with
low-stretch bandages for 4 patients and elastic sleeve (20–
36 mm Hg) for all 5 without any complications, especially
arteriovenous fistula thrombosis. Patients 2 and 5 had their
fistulas closed without any impact on lymphedema volume.
Sirolimus was continued for all patients.

Discussion

We reported 5 new patients who developed upper-limb
lymphedema ipsilateral to the arteriovenous fistula while
taking sirolimus after renal transplantation. A few cases of
lymphedema were reported in children and adults after organ
transplantation (liver, kidney), mainly localized to the lower
limb, but sometimes generalized or affecting the eyelid or
breast.4–7,12–15 Other reported lymphatic complications oc-
curred in patients treated with sirolimus as anti-rejection
therapy after renal transplantation (e.g., lymphocele or chy-
lous ascites).16–18

In our observations, upper-limb lymphedema developed
only ipsilateral to the functional arteriovenous fistula. This
association was not systematically mentioned in the previ-
ously reported cases but, when it was, lymphedema was in-
deed localized ipsilaterally.4,5,7 Hence, it does not seem to be
fortuitous, suggesting a relationship between arteriovenous
fistula, sirolimus, and lymphedema. Complications of vas-
cular access include thrombosis, stenosis, bleeding, infection,
pseudoaneurysm, steal syndrome, and/or distal ischemia.19

Furthermore, arteriovenous fistulas induce hemodynamic
modifications in the upper limb with markedly increased

Table 1. Characteristics of the Sirolimus-Treated Patients with Upper-Limb Lymphedema

Patient

Age at renal
transplantation

(years)/Sex (M/F)
Cause of

renal failure

Body
Mass
Index

Months from sirolimus
start to lymphedema

onset (dose, mg)

Other
combined

immunosuppressants

1 49/M ND 23 39 (2.5) Tacrolimus, MMF, CS
2 55/F Polycystic kidney 29.2 13 (2) MMF
3 61/M Polycystic kidney 20.1 58 (2) MMF, CS
4 50/F ND 35.9 20 (1) MMF, CS
5 76/M Diabetes 26.8 7 (2) CS, MMF

CS, corticosteroids; MMF, mycophenolate mofetil; ND, not determined.

FIG. 1. Patient 2’s upper-limb lymphoscintigraphy obtained
40 minutes after 99mTc-albumin–colloid injection. Note the
complete absence of radiotracer uptake in the left axillary
region.
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The mammalian target of rapamycin inhibitors (mTOR-I), sirolimus and everolimus, are immunosuppressive drugs largely used in
renal transplantation.Themainmechanismof action of these drugs is the inhibition of themammalian target of rapamycin (mTOR),
a regulatory protein kinase involved in lymphocyte proliferation. Additionally, the inhibition of the crosstalk among mTORC1,
mTORC2, and PI3K confers the antineoplastic activities of these drugs. Because of their specific pharmacological characteristics
and their relative lack of nephrotoxicity, these inhibitors are valid option to calcineurine inhibitors (CNIs) for maintenance
immunosuppression in renal transplant recipients with chronic allograft nephropathy. However, as other immunosuppressive
drugs, mTOR-I may induce the development of several adverse effects that need to be early recognized and treated to avoid severe
illness in renal transplant patients. In particular, mTOR-I may induce systemic nonnephrological side effects including pulmonary
toxicity, hematological disorders, dysmetabolism, lymphedema, stomatitis, cutaneous adverse effects, and fertility/gonadic toxicity.
Although most of the adverse effects are dose related, it is extremely important for clinicians to early recognize them in order to
reduce dosage or discontinue mTOR-I treatment avoiding the onset and development of severe clinical complications.

1. Role and Biological Function of
mTOR Inhibitors (mTOR-I)

The mammalian target of rapamycin inhibitors (mTOR-I),
sirolimus and everolimus, are agents withmany immunosup-
pressive and anti-cancer properties [1].

Themainmechanismof action of these drugs is the inhbi-
tion of mammalian target of rapamycin (mTOR). mTOR is a
regulatory protein kinase involved in lymphocyte prolifera-
tion, developmental processes such as neurologic andmuscle
generation, and tumor cell growth. Sirolimus (SRL; Rapam-
une, Wyeth Pharmaceuticals, New York City, NY, USA) was
the first mTOR inhibitor (mTOR-I) approved for use in renal
transplant recipients. It binds to the imm unophilin FK bind-
ing protein-12 (FKBP-12). Everolimus (EVR), marketed as
Certican, was approved lately, and it is structurally similar to
SLR except for the addition of an extra hydroxyethyl group at
position 40 [2]. Whereas the Tacrolimus (TAC)/FKBP-
12 complex inhibits calcineurin-induced transcription of

interleukin-2 (IL-2), the SRL/FKBP-12 and EVR/FKBP-12
complexes both bind directly to mTOR, halting T-cell pro-
gression from the G1 to the S phase of cell cycle, leading
to inhibition of IL-2-induced protein synthesis and cellular
proliferation [3].

Because of their specific pharmacological characteristics,
mTOR-I are highly effective in renal transplantation, and
thanks to their relative lack of nephrotoxicity, these inhibitors
are a valid option to calcineurin inhibitors (CNIs) for main-
tenance of immune suppression in renal transplant recipi-
ents with chronic allograft nephropathy [4–6]. However, as
reported by recent studies [7, 8], it seems clear that time and
drug dosage may have a primary role in the development of
drug-related adverse effects and clinical complications.

Additionally, the inhibition of the crosstalk among
mTORC1, mTORC2, and phosphatidylinositol-3 kinase
(PI3K) confers the antineoplastic activities of these drugs
[9]. EVR received Food and Drug Administration (FDA)
approval in 2009 for renal cancer carcinoma (RCC) and
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thanks to their relative lack of nephrotoxicity, these inhibitors
are a valid option to calcineurin inhibitors (CNIs) for main-
tenance of immune suppression in renal transplant recipi-
ents with chronic allograft nephropathy [4–6]. However, as
reported by recent studies [7, 8], it seems clear that time and
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Additionally, the inhibition of the crosstalk among
mTORC1, mTORC2, and phosphatidylinositol-3 kinase
(PI3K) confers the antineoplastic activities of these drugs
[9]. EVR received Food and Drug Administration (FDA)
approval in 2009 for renal cancer carcinoma (RCC) and
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Table 1: Most common adverse events in mTOR-I-treated renal transplant recipients.

Adverse events Rate of occurrence (%) References
Pulmonary toxicity 2–11 [20, 21, 24, 33]
Hematopoietic adverse effects

Anemia 13–58 [6, 36, 44–47, 50, 56, 57, 70, 72, 135, 147]
Leukopenia 5–39 [6, 45, 46, 56, 66, 117, 121, 147]
Thrombocytopenia 4–45 [6, 45–47, 56, 66, 70, 117, 118, 121, 122, 147]

Metabolic disorders
Hyperlipidemia 8–87 [6, 45–47, 57, 66, 70–72, 115, 117, 118, 121, 135, 147]
Posttransplantation diabetes 3–33 [56, 70, 72, 78, 80, 115, 121, 138, 147]

Hypophosphatemia 15–20 [45, 46, 57]
Lymphedema <5 [99–102]
Cardiovascular disease 1–6 [80, 100, 117, 122, 124, 128]

Hypertension 8–58 [46, 57, 70, 72, 115, 117, 121, 122, 135]
Cutaneous adverse effects

Acne, folliculitis 9–25 [6, 57, 70, 116–118, 135, 147]
Stomatitis and mucous membrane disorders 9–64 [6, 118, 138, 147]
Edema 2–70 [6, 56, 57, 70, 121, 122, 135, 147]
Nail and hair pathologies 74 [116]

Gonadal complications <5 [123–126]
Surgical wound complication 2–20 [56, 70, 72, 133–136]
Infections 2–60 [6, 72, 117, 122, 136]
Gastrointestinal complication 2–51 [6, 46, 47, 56, 57, 70, 72, 117, 118, 121, 135, 147]

successively for tuberous sclerosis and pancreatic neuro-
endocrine tumors [10, 11].The anticancer efficacy of mTOR-I
seems to be limited to their cytostatic and no cytotoxic
activities, so the clinical effect is stabilization rather than
regression.Therefore these drugs are extremely useful for the
immunosuppressive treatment of patients developing post-
transplant neoplasias [9].

The mechanism of antitumor activity is also correlated to
the upregulation of adhesionmolecules and to a switch to less
invasive phenotype of tumoral cells. Moreover, the inhibition
of angiogenesis is due to the reduction of vascular endothelial
growth factor (VEGF) production and decreased endothelial
sensitivity to such growth factor [12–14].

Moreover, mTOR-I may reduce the incidence of several
comorbidities associated with transplantation and chronic
kidney disease including atherosclerosis [15] and complica-
tions correlated to polycystic kidney disease [16, 17].

Although the clinical utility of this drug category is clear,
as other immunosuppressive drugs, mTOR-I may induce the
development of several adverse effects (Table 1) that need to
be early recognized and treated to avoid severe illness in renal
transplant patients.

However, although the majority of the mTOR-I clinical
trials have been performed in renal transplant patients using
SRL, it seems reasonable that EVRmay induce similar adverse
effects. Sánchez-Fructuoso et al. have recently reported no
difference in the rate of drug discontinuation for adverse
effects between EVR- and SRL-treated patients [18]. In addi-
tion, it is conceivable that most results from initial clinical
trials using SRL can not be compared with those obtained by
more recent studies usingEVRmainly because of the different

dosages used, dissimilar trough levels reached and drug
combinations proposed. Nevertheless, randomized clinical
trials are necessary to better address this important clinical
research topic.

In this review we focus our attention only on the main
nonrenal adverse effects/toxicities occurring in renal trans-
plant patients treated with both mTOR inhibitors.

2. Pulmonary Toxicity

Pulmonary adverse effects/toxicities are highly frequent in
renal transplant recipients treated with mTOR-I. Numerous
clinical studies have reported a frequency of this complication
of 2–11%with the onset of symptoms between 1 and 51months
after the initiation of SRL or EVR therapy [19–22].

MTOR-I-associated pneumonitis has heterogeneous clin-
ical manifestations and may begin with fever, fatigue, cough-
ing and dyspnoea, and nonspecific signs and symptoms,
which do not facilitate diagnosis [23].

Several distinct types of pulmonary damage have been
recognized, including lymphocytic interstitial pneumonitis,
lymphocytic alveolitis, bronchiolitis obliterans with organiz-
ing pneumonia, focal pulmonary fibrosis, or a combination
thereof [24, 25]. Diffuse alveolar hemorrhage has been
reported following the use of both SRL and EVR [26, 27].

The etiopathogenic mechanism of mTOR-I-associated
pulmonary toxicity is still unclear, and several in vivo and
in vitro studies have tried to define the biological machinery
associated with this heterogeneous clinical condition.

A cell-mediated autoimmune responsemay have a pivotal
role when cryptic pulmonary antigens are exposed, and this
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Introduction.  –  Le sirolimus,  est  un inhibiteur  de  mTOR  utilisé  comme  antirejet  après  une  transplantation
d’organe  et  dans  le traitement  de  certaines  malformations  vasculaires.  Parmi  ses  effets  indésirables,  ont
été décrits  des  lymphœdèmes  des  membres.
Objectifs.  – Analyser  les  caractéristiques  cliniques,  scintigraphiques  et évolutives  des  lymphœdèmes
survenus  sous  sirolimus.
Matériels  et  méthodes.  – Étude rétrospective  monocentrique  de janvier  2008  à  septembre  2017  de  tous
les  patients  ayant  eu  un  lymphœdème  survenu  sous  sirolimus.
Résultats.  – Quinze  patients  (7  hommes,  8 femmes),  d’âge  moyen  de  56 ans  lors  de  la  première  consultation
(extrêmes  : 38–76),  ayant  eu une  greffe  rénale  (n =  12),  hépatique  (n  =  1),  ou une  lymphangioléiomyoma-
tose  (n =  2) sous  sirolimus  à dose  moyenne  quotidienne  de 1,8 mg  ont  été  inclus.  Le  lymphœdème  touchait
un  (n  = 4),  ou les  deux  (n  = 1) membres  inférieurs,  le  membre  supérieur  (n  = 9),  les  membres  inférieurs
et  le  membre  supérieur  (n  =  1). Le lymphœdème  touchait  le  membre  en  totalité  (n = 10),  ou la  distalité
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de 12  mois  et  poursuivi  dans  huit  cas.
Conclusion.  –  Le  sirolimus  est  associé  à des  lymphœdèmes  des membres  supérieurs  et/ou  inférieurs,  sans
prédominance  de  sexe,  sans  régression  à l’arrêt  du traitement.  Les mécanismes  physiopathologiques
restent mal compris.  Le  traitement  du lymphœdème  reste  basé  sur les  bandages  peu élastiques  et la
compression  élastique.
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survenus  sous  sirolimus.
Matériels  et  méthodes.  – Étude  rétrospective  monocentrique  de  janvier  2008  à  septembre  2017  de  tous
les  patients  ayant  eu  un  lymphœdème  survenu  sous  sirolimus.
Résultats.  – Quinze  patients  (7  hommes,  8 femmes),  d’âge  moyen  de  56 ans  lors  de  la  première  consultation
(extrêmes  : 38–76),  ayant  eu  une  greffe  rénale  (n =  12),  hépatique  (n  =  1),  ou  une  lymphangioléiomyoma-
tose  (n =  2)  sous  sirolimus  à  dose  moyenne  quotidienne  de  1,8 mg  ont  été  inclus.  Le lymphœdème  touchait
un  (n  = 4),  ou les  deux  (n  = 1)  membres  inférieurs,  le  membre  supérieur  (n  = 9),  les  membres  inférieurs
et  le  membre  supérieur  (n  =  1). Le  lymphœdème  touchait  le  membre  en  totalité  (n  =  10),  ou  la  distalité
(n  =  5).  Le  délai  médian  d’apparition  du  lymphœdème  par  rapport  au  début  de  la prise  de  sirolimus  était
de 52  semaines  (extrêmes  :  8–232).  Une  lymphoscintigraphie  chez  sept  patients  (membre  inférieur  : 3,
supérieur  : 4)  retrouvait  une  absence  de  fixation  ganglionnaire  inguinale  ou  axillaire  (n  =  6)  ou  diminuée
(n  =  1).  Le sirolimus  était  arrêté  dans  sept  cas  sans  amélioration  du  lymphœdème  avec  un recul  médian
de 12  mois  et  poursuivi  dans  huit  cas.
Conclusion.  –  Le  sirolimus  est  associé  à  des  lymphœdèmes  des  membres  supérieurs  et/ou  inférieurs,  sans
prédominance  de  sexe,  sans  régression  à l’arrêt  du traitement.  Les  mécanismes  physiopathologiques
restent mal compris.  Le  traitement  du  lymphœdème  reste  basé  sur  les  bandages  peu  élastiques  et la
compression  élastique.

©  2018  Société  nationale  française  de médecine  interne  (SNFMI).  Publié  par  Elsevier  Masson  SAS.
Tous  droits  réservés.

Keywords:
Lymphedema
Sirolimus
MTOR inhibitor

a  b  s  t  r  a  c  t

Background.  – Sirolimus  is a mammalian  target  of  rapamycin  (mTOR)  inhibitor  used after  organ  trans-
plantation  and  to treat  vascular  malformations.  Among  its  adverse  effects,  limb  lymphedema  has  been
described.
Objective.  – The  aim  of  this  study was  to analyze  the  clinical  features,  lymphoscintigraphy  and  lymphe-
dema  outcome  in  patients  treated  with  sirolimus.
Patients and methods.  – Monocentric  retrospective  study  from  January  2008  to September  2017  analyzing
all  consecutive  patients  having  lymphedema  occurring  with  sirolimus.
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Background
Lymphangioleiomyomatosis (LAM) is a progressive, cystic lung disease in women; 
it is associated with inappropriate activation of mammalian target of rapamycin 
(mTOR) signaling, which regulates cellular growth and lymphangiogenesis. Siroli-
mus (also called rapamycin) inhibits mTOR and has shown promise in phase 1–2 
trials involving patients with LAM.

Methods
We conducted a two-stage trial of sirolimus involving 89 patients with LAM who had 
moderate lung impairment — a 12-month randomized, double-blind comparison of 
sirolimus with placebo, followed by a 12-month observation period. The primary end 
point was the difference between the groups in the rate of change (slope) in forced 
expiratory volume in 1 second (FEV1).

Results
During the treatment period, the FEV1 slope was −12±2 ml per month in the placebo 
group (43 patients) and 1±2 ml per month in the sirolimus group (46 patients) 
(P<0.001). The absolute between-group difference in the mean change in FEV1 dur-
ing the treatment period was 153 ml, or approximately 11% of the mean FEV1 at 
enrollment. As compared with the placebo group, the sirolimus group had im-
provement from baseline to 12 months in measures of forced vital capacity, func-
tional residual capacity, serum vascular endothelial growth factor D (VEGF-D), and 
quality of life and functional performance. There was no significant between-group 
difference in this interval in the change in 6-minute walk distance or diffusing 
capacity of the lung for carbon monoxide. After discontinuation of sirolimus, the 
decline in lung function resumed in the sirolimus group and paralleled that in the 
placebo group. Adverse events were more common with sirolimus, but the frequency 
of serious adverse events did not differ significantly between the groups.

Conclusions
In patients with LAM, sirolimus stabilized lung function, reduced serum VEGF-D 
levels, and was associated with a reduction in symptoms and improvement in quality 
of life. Therapy with sirolimus may be useful in selected patients with LAM. (Funded 
by the National Institutes of Health and others; MILES ClinicalTrials.gov number, 
NCT00414648.)

The New England Journal of Medicine 
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the treatment phase was also significant (P = 0.049), 
but the differences in the slopes for total lung 
capacity, residual volume, diffusing capacity 
for carbon monoxide, and distance covered on 

a 6-minute walk test were not significant (Ta-
ble 2).

There were significant differences favoring siro-
limus in the change from baseline to 12 months in 
the score on the EuroQOL visual-analogue scale 
for quality of life and in the total score on the 
Functional Performance Inventory. The changes in 
other measures of health-related symptoms did 
not differ significantly between the two groups 
(Table 2). Mean VEGF-D levels were similar in the 
two groups at baseline but were significantly lower 
in the sirolimus group than in the placebo group 
at 6 and 12 months (Tables 1 and 2).

Analyses of Data from the Observation Year
FEV1 declined in both groups during the observa-
tion year (a decline of 8±2 ml per month in the 
placebo group and of 14±3 ml per month in the 
sirolimus group) (Fig. 2A). Although these slopes 
were both less than zero (P = 0.005 and P<0.001, 
respectively), the difference between them did 
not reach significance (P = 0.08). The mean change 
in FEV1 from baseline to 24 months did not differ 
significantly between the two groups (−180±100 
ml in the placebo group and −150±170 ml in the 
sirolimus group). Similarly, with respect to FVC, 
there were no significant between-group differ-
ences in the observation-year slopes or the mean 
changes from baseline to 24 months. The mean 
serum VEGF-D levels at 24 months remained ele-
vated in the placebo group (2107±2146 pg per 
milliliter in the 13 patients for whom data were 
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Figure 2. Change in Lung Function during the Treat-
ment and Observation Phases of the Trial.

Panel A shows the mean forced expiratory volume in 
1 second (FEV1) at baseline and at each follow-up visit 
in the placebo and sirolimus groups. The number of 
patients for whom FEV1 data were available at each 
time point is also shown. Panel B shows the mean 
changes from baseline to 12 months in FEV1 and 
forced vital capacity (FVC) in the 34 patients in the 
placebo group and the 41 patients in the sirolimus 
group for whom 12-month data were available. Panel C 
shows the frequency of FEV1 changes, in increments 
or decrements of 5% of the baseline value, from base-
line to 12 months. The percentage of patients who had 
any improvement in FEV1 was significantly greater in 
the sirolimus group than in the placebo group (46% 
vs. 12%, P<0.001). Conversely, a significantly greater 
percentage of patients in the placebo group than in the 
sirolimus group had some worsening of FEV1 (67% vs. 
44%). In Panels A and B, T bars indicate standard errors.
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Review

Treatment of Lymphatic Malformations
with the mTOR Inhibitor Sirolimus:

A Systematic Review

Susanne Wiegand, MD, Gunnar Wichmann, MD, and Andreas Dietz, MD

Abstract

Background: Extensive lymphatic malformations are low-flow vascular malformations that can cause devas-
tating complications. Treatment of these malformations is challenging. This systematic review presents current
use of sirolimus in patients with extensive lymphatic malformations.
Methods: MEDLINE and Google scholar search was conducted for studies on sirolimus treatment of lymphatic
malformations up to July 2017. Search items included ‘‘lymphatic malformation,’’ ‘‘lymphangioma,’’ ‘‘cystic hygroma,’’
‘‘vascular malformation,’’ ‘‘low-flow malformation,’’ ‘‘sirolimus,’’ ‘‘rapamycin,’’ and ‘‘mTOR inhibitor.’’
Results: Twenty studies, including 71 patients receiving sirolimus, were included into this review. Forty-five
patients had lymphatic malformations, eight patients venolymphatic malformations, and 19 patients capillary-
lymphatico-venous malformations. Sirolimus led to a partial remission of disease in 60 patients, three patients had
a progressive disease, and the outcome of eight patients was not reported. Dosing, target trough level, and duration
of treatment differed between the studies. Common adverse effects were hyperlipidemia and neutropenia.
Conclusions: Available literature indicated that sirolimus therapy might be effective for lymphatic mal-
formations. However, further randomized controlled studies are required to analyze the efficacy and long-term
adverse events and to clarify the potential role for sirolimus in the management of lymphatic malformations.

Keywords: lymphatic malformation, sirolimus, rapamycin

Introduction

V ascular anomalies summarize a wide spectrum of
diseases, which are classified by use of the system of the

International Society for the Study of Vascular Anomalies
(ISSVA), which divides vascular tumors from vascular
malformations based on clinical, genetic, and pathologic
characteristics. Lymphatic malformations are low-flow vas-
cular anomalies of the lymphatic system that most frequently
affect the head and neck and are typically present at birth.
Only some become manifest at a later stage. Their precise
pathogenesis is still unknown.1 The incidence of lymphatic
malformations is estimated to 1.2–2.8 lymphatic malforma-
tions per 1000 births2 and 2.8 patients per 100,000 hospital
admissions.3 Their growth is proportional to the patients’
body growth, but related to infection, trauma, and hormonal
changes there could be further enlargement.

Histologically, lymphatic malformations consist of cysts
which are lined by a single layer of endothelium and contain

an amorphous collection of lymph.4 Depending upon the
location and surrounding tissues the cysts can vary in size,
and therefore, lymphatic malformations can be characterized
into macrocystic (cyst diameter >1 cm), microcystic (cyst
diameter <1 cm), or mixed.

The clinical presentation of patients with lymphatic mal-
formations can be diverse ranging from focal swelling to
large diffusely infiltrating masses with compromise of adja-
cent structures.5 Symptoms depend on localization and size
of the malformation and can include airway obstruction,
neurovascular dysfunction, and deformity. The correct di-
agnosis of lymphatic malformation is key to appropriate
therapy. Radiologic studies, including computed tomogra-
phy, magnetic resonance imaging, and ultrasound, were
necessary to define the extent and type of malformation, as
well as its relationship to vital structures.6

Treatment of lymphatic malformation varies and, there-
fore, should be individualized for each patient. This person-
alized approach has to address functional restriction, esthetic

Department of Otolaryngology, Head and Neck Surgery, University of Leipzig, Leipzig, Germany.
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mention the target blood level of sirolimus.13–15,17,19,25,28 Not
in all studies the planned target trough level for sirolimus was
achieved. For example, Kim et al.27 reported a marked clinical
response at a trough level for sirolimus of 3.5 ng/mL, which
was below the planned target trough of 10–15 ng/mL. How-
ever, because of the response, the dose was kept at 0.8 mg/m2.
The average time to response was reported only in few studies,
but seems to differ. Hammill et al.8 reported that the average
time to response was 25 days, but ranged from eight to 65 days.

The studies also varied regarding the duration of sirolimus
treatment. In 15 studies, data on the duration of treat-
ment were presented.14–17,19–24,26,27,29,30 In 16 patients sir-
olimus was not withdrawn at last follow-up, which ranged
from six weeks to 53 months.

Data on associated treatments were available for four
cases.13,15,27,30 In one patient sirolimus was associated with
prednisolone 2 mg/kg.27 This patient showed a better response
under combined therapy than under sirolimus alone. In one
patient sirolimus treatment was combined with laser surgery,15

and in two patients additional physiotherapy was reported.13,30

Efficacy of sirolimus treatment

In most of the studies, the authors did not report the exact
response rate, but used terms like ‘‘marked improvement,’’
‘‘significant volume reduction,’’ or ‘‘significant decrease.’’
Therefore, the results were not comparable. The outcome of 38
patients with lymphatic malformations, all patients with veno-
lymphatic malformations, and 17 patients with capillary-
lymphatico-venous malformations was reported (Tables 1–4).

In all, 60 of 63 patients with a reported treatment result
showed a response to sirolimus. All patients with venolym-
phatic malformations responded to sirolimus; in one of these
patients a complete response was reported. In the group of
patients with capillary-lymphatico-venous malformations, a
partial response was reported in 16 patients; one patient was
lost to follow-up. Of the patients with lymphatic malforma-
tions, 35 had a partial response, one showed no response, and
two had a progressive disease. In one patient the outcome was

not evaluable. Boon et al.18 analyzed a group of 18 patients
with vascular malformations treated with sirolimus; six of
these patients had lymphatic malformations. They reported
that 17/18 (94%) of patients experienced almost complete
relief of pain and symptoms and that magnetic resonance
imaging showed a decrease in most of the patients’ mal-
formations. However, detailed information on the patients
with lymphatic malformations was missing.

Adverse effects of sirolimus treatment

Fourteen studies commented on adverse events
associated with and probably being a result of sirolimus
therapy.8,12,15,16,18,20,21,23,24,26–30 In three studies patients (n = 5)
experienced no side effects.15,23,28 In the other 11 studies
different adverse effects were reported.8,12,16,18,20,21,24,26,27,29,30

In the study of Adams et al.,12 who analyzed a cohort of 57
patients with different vascular anomalies, the most common
adverse events attributed to sirolimus were toxic effects on
blood/bone marrow in 27% of the patients, whereas other
toxicities were seldom observed (metabolic/laboratory 3%,
gastrointestinal 3%). This was also true for sirolimus-
associated infection at 2%, lymphatic at 2%, and pulmonary/
upper respiratory at 2%. In the other studies the most com-
mon adverse effects were hyperlipidemia and neutropenia.

Dose reductions or discontinuation of medication due to
side effects were reported only in two studies.8,12 Adams
et al.12 stated about dose reductions being required in two of
57 patients, and further two patients were taken off study
medicine secondary to toxicity. Hammill et al.8 also reported
about one patient who discontinued sirolimus due to side
effects. Furthermore, in the study of Adams et al.12 one pa-
tient with a capillary-lymphatico-venous malformation died
of presumed sepsis one year after completion of therapy
possibly related to the prior treatment.

Discussion

The use of sirolimus in pharmaceutical therapy of lym-
phatic malformations is not well established, but based on
published data about few and mostly limited numbers, and
grade of adverse events appears to be safely applicable. De-
spite only seldom observed complete response of lymphatic
malformations to sirolimus, most studies highlighted that the
majority of patients experienced a partial response and had
benefit from its pain-relieving action. Therefore, sirolimus
may be a useful option for the treatment of extensive lym-
phatic malformations that always is challenging.

Specific recommendations regarding treatment for the
whole patient group and the sequence of treatments cannot be
made due to variations in the size and location of mal-
formations. The goal of treatment is to maintain functional-
ity, control associated symptoms, and preserve esthetic
integrity. The treatment should be individualized and the
treatment decision should be based on the characteristics of
the lymphatic malformation, as well as the age of the patient
and the wishes of the patients and parents.

In extensive lymphatic malformations, it is often impos-
sible to perform a complete surgical resection but preserve
the function. Especially the infiltrative nature of microcystic
lymphatic malformations renders complete surgical excision
technically demanding, and sirolimus may find, in particular, a
place in treatment of these lesions. Sclerotherapy is a therapeutic

Table 4. Patient and Treatment Characteristics

LM CLVM VLM

Sex
Male 17 5 1
Female 16 1 4
Not reported 12 12 3

Age at treatment initiation
<6 months 5 — 2
6 months–2 years 5 — 1
3–6 years 1 1 —
7–12 years 4 1 1
12–18 years 4 — —
Not reported 26 16 4

Response to treatment
Partial response 35 17 7
Complete response — — 1
Progressive disease 3 — —
Not reported 7 1 —

LM, lymphatic malformations; CLVM, capillary-lymphatico-
venous malformations; VLM, venolymphatic malformations.
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Lymphoscintigraphie

• Examen 
– simple, peu invasif
– reproductible

• Macromolécules 
– passant dans la circulation 
lymphatique uniquement
– colloïdes d’albumine marqué au 
Tc99m résorbés par le système 
lymphatique 
– injection premier espace interdigital 
(intra-dermique)



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

Physiopathologie du lymphœdème



Buts du traitement des lymphœdèmes

1. Réduction de volume : phase 
"intensive"
– hospitalière ou ambulatoire
– bandages peu élastiques 

quotidiens
2. Maintien du volume réduit : phase 

"d'entretien" en ambulatoire
– compression élastique et
– bandages (fréquence + faible)



Schéma thérapeutique
Phase I : réduction Phase II : maintien
Bandages monotypes 
(multicouches) peu 
élastiques 24h/24h

Compression élastique 
la journée

DLM Bandages monotypes 
(multicouches) peu 
élastiques la nuit

Exercices sous bandages Exercices sous bandages

Soins de peau Soins de peau
DLM si nécessaire

Cheville AL et al. Semin Radiat Oncol 2003;13:290



Réduction de volume :
bandages monotypes peu élastiques
• Bandes à allongement court < 100% 
(Partsch H, et al. Dermatol Surg 2006;32:224)
• Bandages multicouches (2-4) MAIS 
monotypes (¹ pathologies vasculaires)
• Intérêt : pression de repos faible mais 
forte en mvt (gymnastique, marche, vélo)
• Effet contensif >>> compressif

Harris SR et al. Lymphology 2001;34:84
Cohen SR et al. Cancer 2001;92:980
Lymphoedema Framework. Best practice for the management of 
lymphoedema. International consensus. London: MEP Ltd, 2006 



Traitement intensif hospitalier (ou ambulatoire)

• Durée de 1 à 4 semaines
• Bandages peu élastiques

– quotidiens 
– renouvelés 5j/7
– gardés 24 h/24 h

• Diminution volumétrique : 30-40%

Szuba A et al. Am J Med 2000;109:296
McNeely ML et al. Breast Cancer Res Treat 
2004;86:95
Vignes S et al. Breast Cancer Res Treat 2006;98:1



Drainages lymphatiques manuels

• Nombreuses techniques : Vodder, 
Foldi, Leduc, Ferrandez, Schiltz, de 
Micas
• Bénéfices 

– court terme : 
ü sensation d�allègement,
ü ↓ tension cutanée
ü effet relaxant

– long terme : effet » 0 sur volume 
si utilisés seuls

Badger C et al. Cochrane Database Syst Rev 2004
MacNeely M et al. Breast Cancer Res Treat 2004
Vignes S et al. Support Care Cancer 2011



Manual lymphatic drainage for lymphedema following breast
cancer treatment (Review)

Ezzo J, Manheimer E, McNeely ML, Howell DM, Weiss R, Johansson KI, Bao T, Bily L,
Tuppo CM, Williams AF, Karadibak D

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2015, Issue 5

http://www.thecochranelibrary.com

Manual lymphatic drainage for lymphedema following breast cancer treatment (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Conservative interventions for preventing clinically detectable
upper-limb lymphoedema in patients who are at risk of
developing lymphoedema after breast cancer therapy

(Review)

Stuiver MM, ten Tusscher MR, Agasi-Idenburg CS, Lucas C, Aaronson NK, Bossuyt PMM

This is a reprint of a Cochrane review, prepared and maintained by The Cochrane Collaboration and published in The Cochrane Library
2015, Issue 2

http://www.thecochranelibrary.com

Conservative interventions for preventing clinically detectable upper-limb lymphoedema in patients who are at risk of developing

lymphoedema after breast cancer therapy (Review)

Copyright © 2015 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

Data collection and analysis

We collected data on three volumetric outcomes. (1) LE (lymphedema) volume was defined as the amount of excess fluid left in the
arm after treatment, calculated as volume in mL of affected arm post-treatment minus unaffected arm post-treatment. (2) Volume
reduction was defined as the amount of fluid reduction in mL from before to after treatment calculated as the pretreatment LE volume
of the affected arm minus the post-treatment LE volume of the affected arm. (3) Per cent reduction was defined as the proportion of
fluid reduced relative to the baseline excess volume, calculated as volume reduction divided by baseline LE volume multiplied by 100.
We entered trial data into Review Manger 5.2 (RevMan), pooled data using a fixed-effect model, and analyzed continuous data as mean
differences (MDs) with 95% confidence intervals (CIs). We also explored subgroups to determine whether mild BCRL compared to
moderate or severe BCRL, and BCRL less than a year compared to more than a year was associated with a better response to MLD.

Main results

Six trials were included. Based on similar designs, trials clustered in three categories.

(1) MLD + standard physiotherapy versus standard physiotherapy (one trial) showed significant improvements in both groups from
baseline but no significant between-groups differences for per cent reduction.

(2) MLD + compression bandaging versus compression bandaging (two trials) showed significant per cent reductions of 30% to 38.6%
for compression bandaging alone, and an additional 7.11% reduction for MLD (MD 7.11%, 95% CI 1.75% to 12.47%; two RCTs; 83
participants). Volume reduction was borderline significant (P = 0.06). LE volume was not significant. Subgroup analyses was significant
showing that participants with mild-to-moderate BCRL were better responders to MLD than were moderate-to-severe participants.

(3) MLD + compression therapy versus nonMLD treatment + compression therapy (three trials) were too varied to pool. One of the trials
compared compression sleeve plus MLD to compression sleeve plus pneumatic pump. Volume reduction was statistically significant
favoring MLD (MD 47.00 mL, 95% CI 15.25 mL to 78.75 mL; 1 RCT; 24 participants), per cent reduction was borderline significant
(P=0.07), and LE volume was not significant. A second trial compared compression sleeve plus MLD to compression sleeve plus self-
administered simple lymphatic drainage (SLD), and was significant for MLD for LE volume (MD -230.00 mL, 95% CI -450.84 mL to
-9.16 mL; 1 RCT; 31 participants) but not for volume reduction or per cent reduction. A third trial of MLD + compression bandaging
versus SLD + compression bandaging was not significant (P = 0.10) for per cent reduction, the only outcome measured (MD 11.80%,
95% CI -2.47% to 26.07%, 28 participants).

MLD was well tolerated and safe in all trials.

Two trials measured function as range of motion with conflicting results. One trial reported significant within-groups gains for both
groups, but no between-groups differences. The other trial reported there were no significant within-groups gains and did not report
between-groups results. One trial measured strength and reported no significant changes in either group.

Two trials measured QoL, but results were not usable because one trial did not report any results, and the other trial did not report
between-groups results.

Four trials measured sensations such as pain and heaviness. Overall, the sensations were significantly reduced in both groups over
baseline, but with no between-groups differences. No trials reported cost of care.

Trials were small ranging from 24 to 45 participants. Most trials appeared to randomize participants adequately. However, in four trials
the person measuring the swelling knew what treatment the participants were receiving, and this could have biased results.

Authors’ conclusions

MLD is safe and may offer additional benefit to compression bandaging for swelling reduction. Compared to individuals with moderate-
to-severe BCRL, those with mild-to-moderate BCRL may be the ones who benefit from adding MLD to an intensive course of treatment
with compression bandaging. This finding, however, needs to be confirmed by randomized data.

In trials where MLD and sleeve were compared with a nonMLD treatment and sleeve, volumetric outcomes were inconsistent within
the same trial. Research is needed to identify the most clinically meaningful volumetric measurement, to incorporate newer technologies
in LE assessment, and to assess other clinically relevant outcomes such as fibrotic tissue formation.

Findings were contradictory for function (range of motion), and inconclusive for quality of life.

For symptoms such as pain and heaviness, 60% to 80% of participants reported feeling better regardless of which treatment they
received.
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Figure 3. Forest plot of comparison: 1 MLD + Compression bandaging VS Compression bandaging alone for
Immediate Follow Up, outcome: 1.1 Lymphedema Volume (Excess volume remaining in limb after treatment).

(b) volume reduction

At immediate post-treatment follow-up, two pooled trials showed
borderline significance favoring MLD (MD 26.21 mL, 95% CI
-1.04 mL to 53.45 mL; P = 0.06; 2 trials; 83 participants). See
Figure 4 (Analysis 1.2).

Figure 4. Forest plot of comparison: 1 MLD + Compression bandaging VS Compression bandaging alone for

Immediate Follow Up, outcome: 1.2 Volume reduction in mL.

(c) per cent reduction

At immediate post-treatment follow-up, two pooled trials showed
a 7.11% additional per cent reduction for the MLD group than
the compression bandaging group (MD 7.11%, 95% CI 1.75% to
12.47%; P = 0.009; 2 trials; 83 participants). See Figure 5 (Analysis
1.3).

Figure 5. Forest plot of comparison: 1 MLD + Compression bandaging VS Compression bandaging alone for
Immediate Follow Up, outcome: 1.3 Per cent change.
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Compression élastique
• Complément indispensable pour 
maintenir le bénéfice bandages + 
DLM
• Changements réguliers : 3-4 mois
• A porter toute la journée, tous les 
jours (pas la nuit…)
• Adaptation de la compression :

–sur-mesure, rôle des orthésistes, 
pharmaciens orthopédistes

– pression importante : 3, 4
Þ Motivation +++



Compression élastique (ex contention)

• Type de compression
– manchon avec ou sans main 
attenante

– gantelet
• Force élevée nécessaire

– classe 2 : 15-19 mmHg
– classe 3 : 20-36 mmHg
– classe 4 : > 36 mmHg

•Risque de thrombose de la fistule…
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Abstract Breast cancer survivors who have had axillary
lymph node dissection (ALND) and who later develop end-

stage renal failure may eventually require hemodialysis

access. If veins available for access in the contralateral arm
have been exhausted, especially after chemotherapy, the

ipsilateral arm will have to be considered for access con-

struction. There are no evidence-based guidelines for
lymphedema prevention, but there are sweeping recom-

mendations to avoid physical injury to the ipsilateral limb,

including needle puncture, after ALND with or without
radiotherapy. Three studies have shown little or no effect

of hand surgery in producing or exacerbating lymphedema

after ALND. Dialysis access guidelines recommend the use
of autogenous accesses over synthetic grafts whenever

possible. Three patients after ALND were referred for he-

modialysis access construction in our center. Pre-operative
duplex ultrasound confirmed that patent veins appropriate

for autogenous access construction were only present in the

ipsilateral arm. Autogenous arteriovenous fistulas were
constructed in the ipsilateral arm in the three patients. All

the three entered our access surveillance program and were
regularly examined. All had more than 20 lymph nodes

removed. One had axillary radiotherapy and anthracycline-

based chemotherapy, one had anthracycline-based chemo-
therapy without axillary radiotherapy and one had neither

treatment. The access was established 4–10 years after

ALND. No patient developed significant lymphedema at

two, 20 and 76 months respectively after access construc-
tion, with cannulation for dialysis occurring three times a

week. Autogenous hemodialysis access construction does

not seem to contribute to lymphedema development after
ALND. Physicians and other medical personnel caring for

patients with breast cancer should not oppose the use of the

ipsilateral arm if it is the only arm with vasculature suitable
for autogenous access construction. Recommendations for

lymphedema prevention may exaggerate the extent of risk

attributable to interventions in the ipsilateral arm.

Keywords Renal dialysis ! Arteriovenous fistula ! Lymph

node excision ! Chemotherapy, adjuvant ! Radiotherapy,
adjuvant

Introduction

There is a growing, aging population of hemodialysis

patients due to increasing longevity and liberalization of

criteria for patients who enter hemodialysis programs. This
includes breast cancer survivors who have had axillary

lymph node dissection (ALND) with or without radio-
therapy in the past. Many of these patients will also have

had chemotherapy that would have been administered in

the contralateral arm. Recommendations for hemodialysis
access construction include the use of native veins rather

than prosthetic grafts whenever possible [1]. In breast

cancer survivors after ALND, this may mean that the
ipsilateral arm will have veins available for autogenous

access construction when the venous capital in the con-

tralateral arm is exhausted or it may have the only available
veins to begin with.

Lymphedema of the arm is a disabling complication

following surgery for breast cancer. It results in the
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accumulation of fluid in subcutaneous tissue with

decreased distensibility of tissue around the joints and
increased arm weight, chronic inflammatory changes that

cause subcutaneous fibrosis, and consequent functional

impairment and diminished quality of life [2]. The risk of
lymphedema after axillary dissection is up to 56% after

axillary dissection with radiotherapy, and increases over

time [2]. No evidence-based guidelines exist for lymphe-
dema prevention but there are sweeping recommendations

against blood pressure readings or tourniquet use, veni-
puncture, and, although elective upper extremity surgery in

the ipsilateral arm is not specifically prohibited, it is rec-

ommended that lacerations and skin punctures be avoided
[3]. Operations, such as carpel tunnel release or release of

trigger finger, may be denied to patients because of the fear

of causing lymphedema or worsening a pre-existing
lymphedema state. However, three studies have shown

little or no effect of hand surgery in producing or exacer-

bating lymphedema after ALND with or without radio-
therapy [4–6].

In order not to deprive our patients of the best possible

access, we constructed ipsilateral native vein arteriovenous
fistulas for hemodialysis access in our center in three

patients who had ALND in the past, and who subsequently

developed end stage renal failure.

Patients and methods

Patients after ALND with end-stage renal failure who had

hemodialysis access in the ipsilateral arm were identified
from our dialysis access database. All the patients had pre-

operative Doppler ultrasound as part of a standard protocol

for planning and constructing accesses that is used in our

center [7]. The alternatives and possible risks were dis-
cussed with each patient, and informed consent was

obtained. Operations were carried out in the same way as

those performed for non-breast cancer patients, under
regional anesthesia (brachial plexus nerve block), with

routine use of pre-operative prophylactic cephazolin, and

as day surgery procedures. Patients were discharged with
instructions to begin hand exercises five times a day, for a

minimum of 5 min each time, with a solid foam-rubber ball
the size of a tennis ball, on the second post-operative day,

adding the use of a venous tourniquet (similar to that used

for venipuncture and which the patient is taught to apply)
during the hand exercises, from the third post-operative

day. Sutures were removed 10 days postoperatively. The

patients re-entered our surveillance program after con-
struction of the access and were examined by the access

surgeon and had Doppler ultrasound 1 month, 3 months,

and then every 6 months after the access was established,
in keeping with our surveillance protocol center [7]. The

outcome of the access in these patients was recorded and

particular attention was paid to the possible development of
lymphedema. The presence or absence of lymphedema was

determined by the patient’s subjective feeling and by the

physician’s observation, without displacement tests or
direct measurement of arm circumference.

Results

Patient characteristics and outcome of the access surgery
are summarized in Table 1. Three patients aged

58–76 years had ipsilateral native vein access construction

Table 1 Characteristics of three patients with autogenous hemodialysis access in the ipsilateral arm after axillary lymph node dissection

Patient 1 2 3

Age 67 76 58

Reason for ESRD NSAID treatment Hypertension Amyloidosis (FMF)

Prior contralateral access Yes No No

Time of ipsilateral access after ALND (years) 10 10 4

Access side and type R radial cephalic L brachial cephalic L brachial cephalic

Breast cancer operation & side R lumpectomy and ALND L mastectomy and ALND L lumpectomy and ALND

Tumor size 1.5 cm 1.1 cm 5 cm

No. of lymph nodes removed 24 23 26

No. of metastatic lymph nodes 2 0 1

Anthracycline-based chemotherapy Yes No Yes

Radiotherapy to axilla No No Yes

Follow up after access construction (months) 20 76 2

Access occlusion during follow up No No No

Lymphedema No No No

ESRD end-stage renal failure, NSAID non-steroidal anti inflammatory drugs, FMF familial Mediterranean fever, R right, L left, ALND axillary
lymph node dissection
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Conclusions
• Différentes causes d’augmentation de 

volume du MS chez les patients ayant 
une FAV ou greffés rénaux

• Physiopathologie mal comprise pour 
le sirolimus (effet pro- anti-)…

• Traitement simple en théorie mais 
plus compliquée par la fistule (risque 
de thrombose ?)

• Evolution chronique, traitement ai 
long cours


