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Introduction

Lymphoedema is a common, chronic, progressive and of-
ten debilitating disease caused by the accumulation of 
protein-rich fluid in the interstitial spaces. Lymph stasis 
induces an inflammatory reaction that leads to the prolif-
eration of adipose tissue and to fibrosis, resulting in mild 
to severe, and permanent swelling of the affected body 
parts [1, 2]. Lymphoedema most frequently affects the ex-
tremities, but may occur in the head, neck, torso, abdo-
men, and genitalia. Lymphoedema impairs quality of life 
through an increase in skin turgor, loss of dexterity, heavi-
ness in the affected limbs, pain, discomfort, recurrent in-
fections, and psychological complications [3, 4].

Lymphoedema is related to congenital lymphatic ab-
normalities (primary forms) or acquired (secondary 
forms) lesions of the lymphatic system. Primary lym-
phoedema is a lymphoedema without any cause to ex-
plain lymphatic impairment, due to abnormal lymphang-
iogenesis in utero. It is often associated with a mutation 
of a gene involved in lymphangiogenesis (FOX C2, VEG-
FR 3, SOX18, PROX 1, etc.). Primary lymphoedema has 
been classified into 3 groups depending on the age of on-
set of clinical manifestations: Congenital (before the age 
of 2 years), praecox (between the ages of 2 and 35 years), 
and tarda (after the age of 35 years). The most common 
form of primary lymphoedema is praecox. Secondary 
lymphoedema is the result of an obstruction or disrup-
tion of the lymphatic system, which can occur as a conse-
quence of malignancy, trauma, surgery, infection, in-
flammation, or radiation therapy; and the resulting 
mechanical insufficiency can lead to the accumulation of 
fluid in the interstitial spaces. The most common causes 
of secondary lymphoedema in the Western world are sur-
gery and radiation therapy, which are used to treat can-
cer. Overall, secondary lymphoedema is much more 
common than primary lymphoedema [5 – 7]. Lymphoe-

dema has been defined as one of the most significant sur-
vivorship issues after the surgical treatment of breast 
cancer, and in this population has been documented to 
have significant physical, functional, economic conse-
quences, and impairment of quality of life [3,8,9]. The 
incidence of secondary lymphoedema reported in differ-
ent studies varies widely as a result of the diversity in 
cancer treatment and measurement methods [10]. For 
example, the incidence of lymphoedema after surgical 
treatment of breast cancer varies widely between 6 % 
and 63 %, depending on the population studied, meas-
urement criteria used, and reported length of follow-up 
[8-10]. Apart from breast cancer, secondary lymphoede-
ma also has been reported as a consequence of treatment 
for several solid tumours, including gynaecological, geni-
tourinary, head/neck malignancies, melanoma, and sar-
coma [11]. A common feature among these malignancies 
is the pattern of disease progression, with the develop-
ment of regional lymphatic metastases often occurring 
before distant metastatic disease. The oncologic princi-
ples for treating regional lymph node metastases often 
include the surgical dissection and complete resection of 
the involved lymph nodes (i.e., axillary, inguinal, pelvic).

The International Society of Lymphology staging which 
defines four stages of lymphoedema is the most common-
ly used system. Stage 0 or latent/subclinic (no noticeable 
swelling despite impaired lymph transport), stage 1 (visi-
ble swelling that resolves with elevation), stage 2 (visible 
swelling that does not resolve with elevation), and stage 3 
or lymphostatic elephantiasis (trophic skin changes, depo-
sition of fat and fibrosis, and warty overgrowths). When 
only one limb is affected within each stage, the level of se-
verity is described by comparing the volume of the affect-
ed limb to that of the healthy limb. Volume difference up to 
20 % is considered minimal, between 20 % and 40 % is 
considered moderate, and above 40 % is considered se-
vere lymphoedema [12].
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Clinical evaluation and diagnosis

An accurate diagnosis of lymphoedema is essential for ap-
propriate treatment. In most patients, the diagnosis of 
lymphoedema can be readily established from a detailed 
history including family history and physical examination. 
The patients are often admitted with signs and symptoms 
of lymphoedema including limb swelling, non-pitting 
oedema, skin changes such as hyperkeratosis, dermatitis, 
red skin discoloration, ulceration, lymph vesicles, peau 
d’orange or nail abnormalities. Stemmer sign (squaring of 
the toes) or puffiness of the forefoot (buffalo hump) can 
also be present in most patients. The presence of venous 
insufficiency is a significant contributor of lymphoedema. 
Venous reflux, elevated venous pressure and venous stasis 
affect the lymphatic flow and drainage, and lead lymphos-
tatis. Therefore, the proper treatment of venous sufficien-
cy is essential in the treatment of lymphoedema. In other 
patients with confounding conditions such as morbid obe-
sity, lipodystrophy, endocrine dysfunction, occult trauma, 
and repeated infections, this may complicate the clinical 
view. Furthermore, in considering the basis of unilateral 
extremity lymphoedema, especially in adults, an occult 
visceral tumour obstructing or invading more proximal 
lymphatics needs to be considered. For these reasons, a 
thorough medical evaluation is indispensable before em-
barking on lymphoedema treatment. Comorbid diseases 
such as congestive heart failure, hypertension and cere-
brovascular diseases may also influence the therapeutic 
approach [5, 12, 13].

Patients may develop chronic pain, anxiety, or depression 
as well as difficulties with range of motion, activities of daily 
living, gait, stress on their joints, and fitting into normal 
clothing [14, 15]. Additionally, lymphoedema swelling more 
than doubles the risk of developing cellulitis in the affected 
extremity. Such cellulitis typically progresses quickly and is 
much more severe in patients with lymphoedema than pa-
tients without lymphoedema, and the management often 
requires hospitalisation for intravenous antibiotics, with 
some patients requiring long-term, continual low-dose anti-
biotic prophylaxis. In rare cases, chronic lymphoedema is 
associated with increased incidence of malignancies such 
as lymphoma, Kaposi sarcoma, and lymphangiosarcoma 
(Stewart-Treves syndrome) [16, 17].

The preferred method for the diagnosis of lymphoedema 
is radionuclide lymphoscintigraphy. It is performed by in-
tradermal or subcutaneous injection of technecium-labelled 
sulphur colloid or technecium-labelled human serum albu-
min into the interdigital spaces of the dorsal parts of the foot 
or hand. Then, after its resorption and patient exercise, a 
gamma camera records a movement of the lymph [18]. It is 
minimally invasive and enables making both qualitative 
and quantitative analyses. Movement of the colloid from 
the injection site, transition time to the knee, groins, or axil-
la, absence or presence of the major lymphatic collectors, 
the number and size of the vessels and nodes, the presence 
of collateral and reflux, and the symmetric activity with the 

opposite side are used for interpretation. Lymphoscintigra-
phy is useful for identifying the specific lymphatic abnor-
mality and has largely replaced conventional oil contrast 
lymphangiography for visualising the lymphatic network. It 
can be readily repeated with minimal risk and permits iden-
tification of lymphatic dysfunction, lymph nodes, dermal 
backflow, and semi-quantitative data on radiotracer lymph 
transport [13]. Contrast lymphangiography comprises di-
rect cannulation of a lymphatic vessel on the dorsum of the 
foot or hand (under magnification). An oil-based contrast 
agent is then injected through this vessel and serial plain ra-
diographs of the limb are taken, allowing the lymphatics to 
be precisely delineated. Due to the potential risk of damage 
to lymphatic vessels, it can worsen lymphoedema and, thus, 
is not commonly used [19]. Computed tomography may be 
helpful in the differential diagnosis of swollen limbs. Com-
puted tomography analysis is based on skin thickening, sub-
cutaneous oedema accumulation with a honeycombed pat-
tern, and muscle compartment enlargement. Magnetic 
resonance imaging may show diffuse dermal and subcuta-
neous oedema, variability in regional lymph node size, and 
increased subcutaneous fat. Duplex ultrasound is useful for 
examining the deep venous system and supplement or com-
plement of the evaluation of extremity oedema. Ultrasono-
graphic evaluation enables the measurement of the thick-
ness of the skin and subcutaneous tissue. The quantification 
of the degree and uniformity of the skin and subcutis swell-
ing using ultrasonography may prove a simple, useful, and 
reliable outcome measure of lymphoedema [20]. Other di-
agnostic or investigational tools are magnetic resonance 
lymphography, indirect (water soluble) lymphography, near 
infrared fluorescent imaging, fluorescent microlymphangi-
ography, dual energy x-ray absorptiometry or bi-photonic 
absorptiometry, and genetic testing.

Several types of measurements are used to determine 
the volume of the lymphoedematous limb. Circumfer-
ence measurement with a tape measure is the simplest 
and the most commonly used measurement method. Vol-
umetric evaluation with water displacement is also an in-
expensive and simple method. Disadvantages of this volu-
metric technique are decreased sensitivity, observer 
variability, and the inability to use with wounds and infec-
tions. Perometry utilises an optoelectronic device consist-
ing of optoelectronic sensors in order to measure limb vol-
ume. It represents an objective evaluation of limb volume 
and ensures a valid measurement. For clinician diagnosis, 
limited data are available at this time [20, 21].

Early diagnosis of lymphoedema is very important as it 
significantly increases the success of the treatment [7]. 
Nevertheless, it can be debated whether the tools used in 
advanced assessment are actually advanced or essential in 
obtaining a diagnosis for the patient. It is often easy to di-
agnose a patient with a dependency oedema from the clin-
ical questioning and physical examination, but it is much 
more difficult to draw a conclusion of diagnosis when the 
patient has a type of primary lymphoedema or questioning 
leads to other causes [22].
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Phleboedema and lipoedema should be firstly consid-
ered in the differential diagnosis of lymphoedema (Table 
I). The other conditions accompanied by oedema are con-
gestive heart failure, liver cirrhosis, renal disorders, endo-
crinological disorders, intestinal disorders, and iatrogenic, 
nutritional and infectious causes (Table II).

Treatment

There is no curative treatment for lymphoedema; howev-
er, it is easily managed with early recognition and therapy. 
Those who do not have therapy tend to worsen quickly and 
advanced disease tends to be more difficult to treat than 
early disease. The treatment of lymphoedema aims to al-
leviate symptoms, restore functionality of the affected 
limb or body area, and prevent progression and potential 
complications associated with lymphoedema. Patients 
with lymphoedema are best treated in specialised clinics; 
inexperienced staff may delay treatment, or worse, advo-
cate inappropriate treatments [23]. The treatment of lym-
phoedema is divided into four main topics: Conservative, 
pharmacological, surgical and other treatments.

Conservative treatment

The most important column in the conservative treatment 
of lymphoedema still represents the complex deconges-
tive therapy (CDT). This is a multimodal therapy, which 

consists of 4 components: Compression therapy, manual 
lymphatic drainage (MLD), exercise, and skin care. The 
CDT is divided into two phases. Phase 1 (decongestion 
phase) primarily serves the mobilisation and transporting 
away the banked protein-rich oedema fluid and seamless 
transition into Phase 2 (maintenance phase), which serves 
to preserve the achieved treatment success. The imple-
mentation of the CDT should be stage-adjusted, but also 
depends on the location (head, neck, genital), and on co-
existing comorbidities (congestive heart failure, obesity, 
diabetes mellitus, musculoskeletal disorders, mental ill-
ness, etc.). It should be modified for children, elderly pa-
tients and those with malignant lymphoedema [24]. The 

Table I. Differential diagnosis of lymphoedema

Symptoms Lymphoedema Lipoedema Phleboedema

Manifestation Primarily in one leg with differences 
between the sides

Primarily symmetrical and almost 
exclusively in women

Oedema concurrent with evidence of 
venous disease

Location Dorsal surface of foot, ankle, and  
occasionally thigh, sometimes  
isolated to one region

Lower leg, thigh, hips (foot typically 
not affected)

Predominantly at the ankle and  
dependent in nature

Swelling Hump on dorsal surface of foot.  
Loss of the leg contours

Collar-like, supramalleolar fat  
accumulation

Initially retromalleolar, then  
ascending. Foot rarely affected

Colour Body colour, but may darken with 
chronicity

Body colour Brownish discolouration from  
haemosiderin and melanin

Induration Pitting in the early stages, but non-
pitting later; Stemmer sign positive

Firm but Stemmer sign negative Hard but the pitting nature persists. 
Eventually becomes woody.

Temperature Cool Normal to cool Warm

Sensation Painless Painful under pressure in later 
stages

Painful, itching and throbbing

Heaviness Evening time Evening time Evening time

Complications Erysipelas, cellulitis, athletes foot, 
exudation of lymph

Intertrigo, cellulitis, athlete’s foot Venous ulcer, superficial vein  
thrombosis, haemorrhage

High resolution 
ultrasound

Subcutaneous tissues in the region 
of the oedema are thicker and more 
echogenic. Characteristic echo-free 
gaps and canals.

Supramalleolar subcutaneous  
tissues are thicker and very echogen-
ic; prominent echogenic septae

Non-specific oedema. Venous  
disease findings of reflux, thrombo-
sis, obstruction and occlusion 
within veins

Table II. Other systemic causes for oedemas in the extremities

Aetiology Clinical picture

Cardiac Congestive heart failure

Hepatic Liver cirrhosis

Renal Glomerulonephritis, nephrotic syndrome

Endocrinological Hyper- or hypothyroidism

Intestinal Ulcerative colitis, enteropathy, malabsorption

Iatrogenic Medications including anti-hypertensives, 
nonsteroidal anti-inflammatory drugs, ste-
roids, proton-pump inhibitors, hormones, 
cyclosporin, immunosuppressive agents

Nutritional Protein deficiency, malnutrition

Infectious Cellulitis, borreliosis, filariasis
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intensive therapy during Phase 1 of CDT usually takes 
4-6 weeks and may be applied in the hospital or outpatient 
clinics. To achieve the best results, the CDT should take 
place at least 5 days in each week. Hospitalisation is pre-
ferred for some patients, including immobile patients, pa-
tients with complications and comorbidities, and those 
who cannot undergo therapy in everyday regime on an 
outpatient basis [19, 20]. Phase 2 of the CDT is a long-term 
maintenance therapy, individualised to the requirements 
of each patient. It can be outpatient-based or as self-care in 
selected trained patients. Patients should wear compres-
sion garments during the day and compression bandages 
at night. Intermittent pneumatic compression therapy is 
sometimes used, but care needs to be taken to ensure that 
they have appropriate design, action, and pressures (usu-
ally 30 – 60 mmHg, although pressures of > 45 mmHg can 
cause the lymphatics to rupture). The other modalities of 
the maintenance therapy are MLD, exercise and skin care 
[25 – 27]. When the CDT is not successful, situations such 
as malignant lymphoedema, artificial lymphoedema, 
breaking the treatment protocol and not using a suitable 
treatment should be considered. CDT could not be suc-
cessful also in cases of the lack of compliance and hygiene, 
misdiagnosis, or reactivation of the cancer.

Satisfactory results are often obtained with conservative 
therapy, but the effects are temporary without mainte-
nance and continued compression. General care is also 
important. Patients are advised to avoid even minor de-
grees of trauma, such as venepuncture, acupuncture, in-
sect bites and blood pressure cuff application on the lym-
phoedematous arm. Generally, patient education is not 
one of the four classic components of CDT, but it plays an 
important role.

Compression therapy
Compression therapy is considered a key component of 
the CDT, both in reducing the limb volume during Phase I 
and in helping to control the condition during Phase II. 
Compression helps to resolve lymphoedema by reducing 
capillary filtration, increasing lymphatic flow, shifting fluid 
to uncompressed fields, and breaking down fibrosclerotic 
tissue [28, 29]. Multilayer low stretch bandages can be left 
on the affected field overnight for 24 hours in Phase I. One 
layer bandage is applied during the day only in Phase II. 
The multilayer lymphoedema bandaging consists of a sin-
gle protection layer of cotton tubular bandage next to the 
skin and a soft synthetic wool or foam under-padding. 
Short stretch bandages have a high working pressure and 
compressive forces are maximal when the underlying 
muscles contract. In Phase II, various compression gar-
ments and bandages can be utilised. Compression gar-
ments and bandages are categorised according to the type 
of fabric they are manufactured from. The severity of lym-
phoedema determines the grade of compression needed 
from the garment (I–IV grades). They can be custom-fit or 
purchased over the counter in standard sizes. It is impor-
tant to use the low pressure-short stretch bandages instead 
of higher pressure-long bandages, leading to the collapse 

of lymphatics due to excessive compression. Custom-knit-
ted garments offer greater support and are recommended 
in advanced lymphoedema. The requirement for custom 
garments must be determined individually; general indi-
cations include irregular limb contour and extensive fibro-
sis. Compression garments should be replaced every 
6 months [20]. Compression bandaging and compression 
garments demonstrate effectiveness in various stages of 
the treatment of lymphoedema. There are only a few stud-
ies directly comparing the effectiveness of these two com-
pression tools. Compression bandaging can result in great-
er volumetric effect in the initial treatment phase, but 
compression garments can result in fewer symptoms and 
better functional status [30].

Manual lymphatic drainage (MLD)
Manual lymphatic drainage is not the same as massage; it 
consists of intermittent, gentle pressure applied directly 
on the skin to stretch the very small initial lymphatics, in-
creasing lymphatic vessel contraction, and lymph drain-
age of the affected field. It has four essential hand strokes 
which must be circular or spiral in character and with a 
slow frequency. The central fields are treated first, and 
then the drainage continues peripherally. A session of 
MLD begins centrally at the neck and the trunk to clear out 
the main lymphatic pathways. MLD takes 45 – 60 minutes 
and is applied in a descending manner to facilitate the flow 
of lymph from affected areas to those that are not affected. 
It has been shown to stimulate lympholymphatic and lym-
phovenous anastomoses [6, 25, 31].

The results of numerous studies demonstrated the value 
of MLD when combined with compression in the treat-
ment of lymphoedema [32 – 34]. These results did not sup-
port using MLD alone for the aim of limb volume reduc-
tion independent from the CDT. However, in a systematic 
review, it was reported that MLD alone contributed to an 
improvement in self-reported symptoms when used in the 
palliative care setting [35].

Exercise 
Exercise is one of the fundamental components of care for 
patients with lymphoedema. Exercise increases the activi-
ty of muscle pump to encourage venous and lymphatic 
drainage in addition to maintaining or improving a range 
of movement. The group activity is being increasingly 
used to assist with compliance, motivation and to increase 
self-esteem. Exercise programs such as healthy steps and 
yoga have proven successful for patients with lymphoede-
ma, improving their quality of life [36, 37].

Skin care
Appropriate skin care is essential for patients with lym-
phoedema in order to avoid the condition worsening and 
skin infections such as cellulitis and lymphangitis [38]. In 
recent years, many advances have taken place in wound 
technology, allowing for improvements in care to treat 
lymphoedema skin-related problems such as hyperkerato-
sis, lymphorrhoea and skin maceration. Many dressings 
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now have specialised technology, such as layers that lock 
moisture away from the skin and barrier creams, allowing 
macerated tissue to stay protected. This reduces the re-
quirement for regular dressing changes; however, it does 
not replace the necessity of daily washing and moisturis-
ing of the skin. This situation is particularly important 
where there are high levels of dryness, skin sensitivity or 
hyperkeratosis [22]. 

Intermittent pneumatic compression (IPC)
IPC therapy is widely used in the treatment of lymphoede-
ma as an adjunct to CDT. It is particularly useful in cases 
that are treated with passive physical therapy (i.e., elderly 
patients, immobile patients, and patients with serious disa-
bilities) in whom spontaneous/isotonic physical exercise is 
compromised or not possible. The inflation and deflation of 
IPC requires pressure that mimics the action of the muscle 
pump, which is an important mechanism in lymph trans-
port. IPC reduces lymphoedema by decreasing capillary fil-
tration and lymph formation [39, 40]. However, nowadays, 
the use of IPC with pump devices is controversial due to its 
adverse effects. These devices extract water from the inter-
stitial space with the help of pressure, but the proteins re-
main on the same field. Although oedema reduces after ap-
plication, it can reappear or increase further because the 
residual proteins in the interstitial space retract the water. 
Another adverse effect is that it damages lymphatic struc-
tures when it is applied with high pressure. The most suita-
ble patients for IPC treatment are those who finish phase 1 
of CDT but still have oedema or patients with oedema due 
to venous insufficiency [41]. In selected patients, the use of 
IPC may provide an acceptable home-based treatment mo-
dality in addition to wearing compression garments [42]. 
Nowadays, specialised lymphatic pump devices that work 
with a much lower pressures and slower sequences have 
been developed, which are compared with widely used ve-
nous or less commonly used arterial pumps. These new 
generation pump devices may be more beneficial for pa-
tients with lymphoedema without adverse effects.

Clinical results of CDT
Despite the differences in methodology and protocol, the 
clear result in most studies was an immediate improve-
ment in limb volume, whether using CDT or a variant. The 
limb volume reductions obtained in the different studies 
covered a range (22 – 73.5 %) [26, 28, 33, 43 – 45]. The short- 
and mid-term results of some of the clinical studies are 
shown in Table III. However, the long-term results of the 
CDT were harder to detect; only a few reports included 
follow-up. Kim et al. had a 6 month follow-up and found 
that 42 % of the subjects had regressed to being 15 % below 
where they started [32]. Johnstone et al. [34] had a median 
follow-up of 7.5 months, but a very small sample size (11 
patients returned for follow-up out of an initial 82 pa-
tients). Of these, 7 cases who reported adherence to their 
home program had continued to reduce and 4 cases who 
had not had begun to increase in limb volume again [34]. 
Mondry et al. had a 12 month follow-up, and also noted 

limb volume increasing during the follow-up [46]. Vignes 
et al. had the largest number of cases (n = 426) of whom 
356 were available for 12 month follow-up. These cases 
had a home program of wearing compression garments 
daily and bandaging 3 nights a week (and having MLD 1-3 
times a week). There were continuing limb volume reduc-
tions of more than 10 % in 28% of these cases [33].

Pharmacological treatment

Diuretics are not useful and will not be discussed further, 
because these drugs only remove water from the intersti-
tial space; therefore, the proteins that remain in the inter-
stitial space retract more water and worsen lymphoedema. 
According to the 2013 Consensus Document of the Inter-
national Society of Lymphology, the diuretic agents can be 
limited used in some selected patients at the beginning of 
the CDT (Phase I) as an adjunctive therapy. However, it is 
not recommended at the long-term administration, be-
cause they induce fluid and electrolyte imbalance if used 
for a long time [12].

In studies conducted in the past years, it is stated that 
benzopyrones (such especially coumarin) stimulate the 
macrophages, thereby, increasing proteolysis and helping 
protein catabolism in lymphoedema; thus, lymphoedema 
may be reduced [47]. However, in a randomised, double-
blind, placebo-controlled study with a relatively large sam-
ple size, Loprinzi et al. reported that coumarin did not have 
a meaningful effect on reducing limb size and lymphoede-
ma-associated symptoms. Moreover, they also reported 
that 6% of the study population experienced coumarin-as-
sociated liver toxicity [48]. Although the effectiveness of 
coumarin is still debated, especially with respect to the risk 
of liver toxicity, Farinola et al. advocate that toxicity alone 
should not prevent future investigators from reassessment 
of the potential benefits of coumarin for the treatment of 
lymphoedema. The authors suggested that the use of phar-
macogenetics could meaningfully lower the risk of cou-
marin-associated liver toxicity [49]. Hence, further investi-
gations with a rigorous design and larger sample sizes are 
required for reassessment of the effectiveness of coumarin 
in the treatment of lymphoedema.

Table III. Early and mid-term results of the some clinical studies on 
complex decongestive therapy

Clinical study Volume reduction rates

Kim et al. [26] 43.6 %

McNeely et al. [28] 44 – 46 %

Vignes et al. [33] 38 %

Jeffs et al. [43] 70 %

Yamamoto et al. [44] 59 % for arm lymphoedema, 
73.5 % for leg lymphoedema

Pinell et al. [45] 22 % (included patients with 
active tumors)
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Antimicrobial agents are indicated in some cases, like 
the treatment of bacterial and fungal infections of the 
skin, subcutaneous tissue and nails, such as erysipelas, 
cellulitis, lymphangitis and onychomycosis, all of which 
worsen lymphoedema. The administration of a prophy-
lactic penicillin or broad spectrum antibiotic is recom-
mended for patients who have more than two to three 
episodes of infections per year despite optimal CDT. 
Fungal infections can often be treated with terbinafine or 
flucanozole. Diethyl-carbamazine, albendazole and iver-
mectin are beneficial agents to eliminate worms and mi-
crofilariaes in patients with lymphatic filariasis. Foot care 
and hygiene is very important to prevent opportunistic 
infections [12].

Surgical treatment

The surgical procedures in the treatment of lymphoedema 
have existed for over a century. Among these, Charles’ 
procedure was the first reported operation in 1912 [50]. 
This procedure involved an aggressive excision of skin and 
subcutaneous tissue down to the fascia, followed by skin 
grafting over the excised area. Charles operation obtained 
a debulking of the limb; however, it was not an effective 
procedure at managing ongoing lymphatic stasis. Inter-
ventions for the preservation of lymphatic functions were 
first described by Sistrunk, and then by Thompson [51, 52]. 
However, the outcomes of these interventions have been 
frequently unsatisfactory with disfiguring. Therefore, these 
interventions have largely been abandoned. In contrast, the 
contemporary surgical approaches in the treatment of lym-
phoedema now involve much less invasive approaches and 
involve microsurgical approaches to decrease the excess 
lymphatic fluid or minimally invasive approaches for the re-
moval of accumulated proteins within the affected extremi-
ty. Surgical treatments of lymphoedema have gained popu-
larity in recent years, but it should be understood that the 
surgical treatment of lymphoedema is reserved primarily 
for patients who have lymphoedema that is refractory to 
standard treatment modalities [53].

Vascularised lymph node transfer (VLNT)
VLNT involves the transfer of a healthy pedicled groin flap 
including the inguinal lymph nodes, to the contralateral 
inguinal region in the lymphoedematous lower extremity 
to reroute the lymph drainage pathway. A stable volume 
reduction was obtained in the lymphoedematous extremi-
ty following this procedure. After the first applications of 
VLNT, numerous case series have been reported [54 – 56]. 
As a common result of these case series, the VLNT has 
been considered a promising procedure. In particular, the 
volume reductions of lymphoedematous limbs were 
achieved in many cases after VLNT. Furthermore, all of 
these studies have shown a decrease in the incidence of 
lymphoedema-associated infections after VLNT.

The surgical procedure of VLNT is very similar to the 
perforator flap transfers with the addition of capturing 

lymph nodes and securing a blood supply to the trans-
ferred nodes. The key to the success of VLNT is that it 
preserves the lymphatic vessels, not solely as conduits 
but also as functional vessels. The most commonly se-
lected donor areas are the groin, axilla, supraclavicle and 
submentum. Inguinal lymph nodes are the most com-
monly used donor nodes for arm lymphoedema, because 
of the lymph node flap may be combined with abdominal 
flaps for autologous breast reconstruction. The most 
common recipient sites for arm lymphoedema are the ax-
illa, and sometimes the elbow and wrist. For leg lym-
phoedema, the most common donor and recipient area is 
the groin [57].

As a consequence of a recent comprehensive review 
study, the authors have stated that although the outcomes 
of the application of VLNT in the treatment of lymphoe-
dema have been largely positive, further studies into 
standardised protocols with large sample size are required 
[58].

Lymphovenous anastomosis (LVA)
LVA is a microsurgical procedure in which lymphatic ves-
sels, frequently with a diameter ranging from 0.1 to 0.6 
mm, are sewn to adjacent venules to bypass an area of ob-
struction and drain excess lymph directly into the venous 
system. Nowadays, LVA can be performed with minimally 
invasive technique under local anaesthesia and low com-
plication rates by experienced surgeons in selected lym-
phoedema patients. The outcomes of the application of 
LVA in some case series have been reported to be promis-
ing [59 – 61]. The largest series of LVA was reported by 
Campisi and colleagues. The authors reported over 
30 years of experience in the treatment of chronic periph-
eral lymphoedema by mostly LVA of microsurgical tech-
niques performed in over 1,500 patients. In their series, 
volume changes were shown, with a significant improve-
ment in over 83% of patients, with an average follow-up of 
more than 10 years. Additionally, an 87 % reduction in the 
incidence of cellulitic attacks has been shown after micro-
surgery. They have concluded that microsurgical tech-
niques, especially LVA, should be the therapy of choice in 
patients who are not sufficiently responsive to non-opera-
tive treatment [61]. 

In spite of the satisfactory outcomes of these reported 
series, there is a lack of evidence of the net effect of LVA, 
because all of these studies are retrospective observational 
studies, and this procedure has been mostly combined 
with non-operative treatment modalities in the treatment 
of lymphoedema. Therefore, further studies are required 
to evaluate the real effectiveness of the LVA.

Lympholymphatic bypass (LLB)
LLB is an auto-transplantation procedure of healthy and 
functional lymph vessels from a donor area of the lymph 
vessels of the affected limb. LLB is usually performed for 
patients with breast cancer-related lymphoedema; for 
these patients, the most commonly used donor area is ven-
tromedial thigh. For this purpose, as free lymphatic grafts, 
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two or three lymphatic collectors can be transferred to the 
diseased limb. Although studies in the literature have 
demonstrated the volume reduction in both upper and 
lower extremities, the improvements in limb size were ob-
tained more easily in the upper extremities than in the 
lower extremities. Furthermore, this procedure has a po-
tential disadvantage which is a hazard of an iatrogenic 
lymphoedema in the donor area [62, 63].

Suction-assisted protein lipectomy (SAPL)  
or liposuction
SAPL or liposuction is a less invasive excisional procedure 
which allows for selective removal of the solid compo-
nents of lymphoedema swelling seen in chronic lymphoe-
dema. Numerous studies have proven the effectiveness of 
the SAPL both short-term and long-term follow up. Moreo-
ver, this procedure provides an improvement in the pa-
tients’ quality of life [15, 64 – 66]. Complications of the pro-
cedure, such as infection and delayed wound healing, are 
rare. The major limitation of long-term success after the 
procedure is adherence to lifelong CDT and compression 
therapy. In spite of the satisfactory outcomes, this proce-
dure does not reverse or slow the pathophysiologic process 
of the lymphatic system [63].

Other treatments

Low level laser therapy
Among complementary and alternative treatment meth-
ods, the low level laser therapy is the only method that has 
been proven effective in the treatment of lymphoedema by 
rigorous studies [67, 68]. This method provides limb vol-
ume reduction, softens hard and oedematous tissues, and 
decreases pain, by radiating low amplitude wavelength 
rays that penetrate into lymphoedematous tissues.

Shock wave therapy
Shock wave therapy is applied to the lymphoedematous 
limbs because it enhances cellular metabolism, and has 
anti-inflammatory, vasodilatory and neo-angiogenic ef-
fects. This method is implemented as 1000 – 4000/ses-
sion shock waves in 1 – 2.5 atmospheric pressure in a small 
group of patients with lymphoedema, and volume reduc-
er effect of this method is published as a preliminary re-
port. Pain, irritation, petechiae, haematoma, and oede-
ma are reported as complications [69]. There is a need 
for further randomised controlled studies with large 
sample size to determine the effectiveness and safety of 
this method.

Stellate ganglion blockage
It was reported in a matched cohort study that volume re-
ductions are similar in patients with breast cancer-related 
lymphoedema by the application of the stellate ganglion 
block when compared to the CDT [70]. However, there is a 
need for further prospective studies to generalise the re-

sults of this study because there is a small number of pa-
tients and it did not include a long-term follow-up.

Kinesio taping
Recent studies have demonstrated that Kinesio taping is 
an ineffective method for limb volume reduction in pa-
tients with lymphoedema [71, 72].

Diet
There is no specific diet for uncomplicated lymphoedema, 
and there is no benefit of limited protein or fluid intake. It 
is essential to include vitamins and fibres in a healthy, nu-
tritious diet, as well as reducing calories and lipid uptake, 
to avoid obesity [12].

Psychosocial support
Psychosocial support is one of the most important compo-
nents of lymphoedema treatment [12].

Treatment modalities with insufficient  
evidence of benefits
The evidence supporting acupuncture, hyperbaric oxygen 
therapy, and the use of botanicals in the treatment of lym-
phoedema is insufficient [73, 74].

Conclusions

Lymphoedema is a common and progressive disease 
which causes the deterioration of quality of life. Early 
and accurate diagnosis is crucial for the proper manage-
ment of lymphoedema. Generally, the diagnosis of lym-
phoedema may be established with a complete clinical 
evaluation; nevertheless, lymphoscintigraphy is often 
necessary to confirm the diagnosis. The management of 
lymphoedema remains a complex entity that should be 
individualised for each patient. CDT with maintenance 
therapy in the mid- and long-term is reported as the most 
essential component of lymphoedema treatment in al-
most all literature. Other medical and surgical treatment 
modalities are usually needed as complementary and 
supplementary treatments or when the conservative 
therapy is insufficient.

References

1.	 Warren AG, Brorson H, Borud LJ, et al. Lymphedema: a com-
prehensive review. Ann Plast Surg 2007;59:464-72.

2.	 Dylke ES, Ward LC, Meerkin JD, et al. Tissue composition chang-
es and secondary lymphedema. Lymphat Res Biol 2013; 11: 
211 – 8.

3.	 Morgan PA, Franks PJ, Moffatt CJ. Health-related quality of life 
with lymphoedema: a review of the literature. Int Wound J 
2005; 2: 47 – 62.

4.	 Fu MR, Ridner SH, Hu SH, et al. Psychosocial impact of 
lymphedema: a systematic review of literature from 2004 to 
2011. Psychooncology 2013; 22: 1466 – 84.

Author's personal copy (e-offprint)



290� A. Yüksel et al.: Management of lymphoedema

Vasa (2016), 45 (4), 283 – 291� © 2016 Hogrefe

5.	 Murdaca G, Cagnati P, Gulli R, et al. Current views on diagnos-
tic approach and treatment of lymphedema. Am J Med 2012; 
125: 134 – 40.

6.	 Lasinski BB. Complete decongestive therapy for treatment of 
lymphedema. Semin Oncol Nurs 2013; 29: 20 – 7.

7.	 Ely JW, Osheroff JA, Chambliss ML, et al. Approach to leg 
edema of unclear etiology. J Am Board Fam Med 2006; 19: 
148 – 60.

8.	 Norman SA, Localio AR, Potashnik SL, et al. Lymphedema in 
breast cancer survivors: incidence, degree, time course, treat-
ment, and symptoms. J Clin Oncol 2009; 27: 390 – 7.

9.	 Shih YC, Xu Y, Cormier JN, et al. Incidence, treatment costs, and 
complications of lymphedema after breast cancer among 
women of working age: a 2-year follow-up study. J Clin Oncol 
2009; 27: 2007 – 14.

10.	 Petrek JA, Pressman PI, Smith RA. Lymphedema: current is-
sues in research and management. CA Cancer J Clin 2000; 50: 
292 – 307.

11.	 Cormier JN, Askew RL, Mungovan KS, et al. Lymphedema be-
yond breast cancer: a systematic review and meta-analysis of 
cancer-related secondary lymphedema. Cancer 2010; 116: 
5138 – 49.

12.	 International Society of Lymphology. The diagnosis and treat-
ment of peripheral lymphedema: 2013 Consensus Document 
of the International Society of Lymphology. Lymphology 2013; 
46:1 – 11.

13.	 Lee B, Andrade M, Bergan J, et al. International Union of Phle-
bology. Diagnosis and treatment of primary lymphedema. 
Consensus document of the International Union of Phlebology 
(IUP)-2009. Int Angiol 2010; 29: 454 – 70.

14.	 Johansson K, Piller N. Weight-bearing exercise and its impact 
on arm lymphoedema. J Lymphoedema 2007; 2: 15 – 22.

15.	 Brorson H, Ohlin K, Olsson G, et al. Quality of life following lipo-
suction and conservative treatment of arm lymphedema. Lym-
phology 2006; 39: 8 – 25.

16.	 Ruocco V, Schwartz RA, Ruocco E. Lymphedema: an immuno-
logically vulnerable site for development of neoplasms. J Am 
Acad Dermatol 2002; 47: 124 – 7.

17.	 Sharma A, Schwartz RA. Stewart-Treves syndrome: pathogen-
esis and management. J Am Acad Dermatol 2012; 67: 1342 – 8.

18.	 Kerchner K, Fleischer A, Yosipowitch G. Lower extremity 
lymphedema. J Am Acad Dermatol 2008; 59: 324 – 31.

19.	 Chiu TW. Management of secondary lymphoedema. Hong Kong 
Med J 2014; 20: 519 – 28.

20.	 Vojáčková N, Fialová J, Hercogová J. Management of 
lymphedema. Dermatol Ther 2012; 25: 352 – 7.

21.	 McKillip Thrift K, Squire D. Utilizing complete decongestive 
therapy to treat lymphedema: evidence from contemporary lit-
erature. National Lymphedema Network 2013; 25: 1 – 5. Avail-
able from: http://www.lymphnet.org/membersOnly/dl/reprint/
Vol_25/Vol_25-N3_Utilizing_CDT.pdf

22.	 Wigg J, Lee N. Redefining essential care in lymphoedema. Br J 
Community Nurs 2014; 19 (4 suppl): S20 – 27.

23.	 Garfein ES, Borud LJ, Warren AG, et al. Learning from a 
lymphedema clinic: an algorithm for the management of local-
ized swelling. Plast Reconstr Surg 2008; 121: 521 – 8

24.	 Apich G. [Conservative lymphedema therapy - lymphological 
rehabilitation treatment]. Wien Med Wochenschr 2013; 163: 
169 – 76.

25.	 Devoogdt N, Van Kampen M, Geraerts I, et al. Different physical 
treatment modalities for lymphoedema developing after axil-
lary lymph node dissection for breast cancer: a review. Eur J 
Obstet Gynecol Reprod Biol 2010; 149: 3 – 9. 26) Kim SJ, Park 
YD. Effects of complex decongestive physiotherapy on the 
oedema and the quality of life of lower unilateral lymphoede-
ma following treatment for gynecological cancer. Eur J Cancer 
Care 2008; 17: 463 – 8.

27.	 Haghighat S, Lotfi-Tokaldany M, Yunesian M, et al. Comparing 
two treatment methods for post mastectomy lymphedema: 
complex decongestive therapy alone and in combination with 
intermittent pneumatic compression. Lymphology 2010; 43: 
25 – 33.

28.	 McNeely ML, Magee DJ, Lees AW, et al. The addition of manual 
lymph drainage to compression therapy for breast cancer re-
lated lymphedema: a randomized controlled trial. Breast Can-
cer Res Treat 2004; 86: 95 – 106.

29.	 Tidhar D, Hodgson P, Shay C, et al. A lymphedema self-man-
agement programme: report on 30 cases. Physiother Can 
2014; 66: 404 – 12.

30.	 King M, Deveaux A, White H, et al. Compression garments ver-
sus compression bandaging in decongestive lymphatic thera-
py for breast cancer-related lymphedema: a randomized con-
trolled trial. Support Care Cancer 2012; 20: 1031 – 6.

31.	 Martín ML, Hernández MA, Avendaño C, et al. Manual lym-
phatic drainage therapy in patients with breast cancer-relat-
ed lymphoedema. BMC Cancer 2011; 11: 94.

32.	 Kim SJ, Yi CH, Kwon OY. Effect of complex decongestive thera-
py on edema and the quality of life in breast cancer patients 
with unilateral lymphedema. Lymphology 2007; 40: 143 – 51.

33) Vignes S, Porcher R, Arrault M, et al. Long-term management 
of breast cancer-related lymphedema after intensive decon-
gestive physiotherapy. Breast Cancer Res Treat 2007; 101: 
285 – 90.

34.	 Johnstone PA, Hawkins K, Hood S. Role of patient adherence 
in maintenance of results after manipulative therapy for 
lymphedema. J Soc Integr Oncol 2006; 4: 125 – 9.

35.	 Moseley AL, Carati CJ, Piller NB. A systematic review of com-
mon conservative therapies for arm lymphoedema secondary 
to breast cancer treatment. Ann Oncol 2007; 18: 639 – 46.

36.	 Sandel SL, Judge JO, Landry N, et al. Dance and movement 
program improves quality-of-life measures in breast cancer 
survivors. Cancer Nurs 2005; 28: 301 – 9.

37.	 Douglass J, Immink M, Piller N, et al. Yoga for women with 
breast cancer-related lymphoedema: a preliminary 6-month 
study. J Lymphoedema 2012; 7: 30 – 8.

38.	 Morgan K, McGuckin J. Reducing cellulitis and improving skin 
integrity through lymphoedema and dermatology collabora-
tion. Br J Community Nurs 2013; 18(supp.6): S13 – S17.

39.	 Chang CJ, Cormier JN. Lymphedema interventions: exercise, 
surgery, and compression devices. Semin Oncol Nurs 2013; 29: 
28 – 40.

40.	 Miranda F Jr, Perez MC, Castiglioni ML, et al. Effect of sequen-
tial intermittent pneumatic compression on both leg lymphede-
ma volume and on lymph transport as semi-quantitatively eval-
uated by lymphoscintigraphy. Lymphology 2001; 34: 135 – 41.

41.	 Uzkeser H, Karatay S, Erdemci B, et al. Efficacy of manual lym-
phatic drainage and intermittent pneumatic compression 
pump use in the treatment of lymphedema after mastectomy: 
a randomized controlled trial. Breast Cancer 2015; 22: 300 – 7.

42.	 Feldman JL, Stout NL, Wanchai A, et al. Intermittent pneu-
matic compression therapy: a systematic review. Lymphology 
2012; 45: 13 – 25.

43.	 Jeffs E. Treating breast cancer-related lymphoedema at the 
London Haven: clinical audit results. Eur J Oncol Nurs 2006; 
10: 71 – 9.

44.	 Yamamoto R, Yamamoto T. Effectiveness of the treatment-
phase of two-phase complex decongestive physiotherapy for 
the treatment of extremity lymphedema. Int J Clin Oncol 2007; 
12: 463 – 8.

45.	 Pinell XA, Kirkpatrick SH, Hawkins K, et al. Manipulative thera-
py of secondary lymphedema in the presence of locoregional 
tumors. Cancer 2008; 112: 950 – 4.

46.	 Mondry TE, Riffenburgh RH, Johnstone PA. Prospective trial of 
complete decongestive therapy for upper extremity lymphede-
ma after breast cancer therapy. Cancer J 2004; 10: 42 – 8.

47.	 Casley-Smith JR, Morgan RG, Piller NB. Treatment of 
lymphedema of the arms and legs with 5,6-benzo-[alpha]-py-
rone. N Engl J Med 1993; 329: 1158 – 63.

48.	 Loprinzi CL, Kugler JW, Sloan JA, et al. Lack of effect of cou-
marin in women with lymphedema after treatment for breast 
cancer. N Engl J Med 1999; 340: 346 – 50.

49.	 Farinola N, Piller N. Pharmacogenomics: its role in re-estab-
lishing coumarin as treatment for lymphedema. Lymphat Res 
Biol 2005; 3: 81 – 6.

Author's personal copy (e-offprint)



A. Yüksel et al.: Management of lymphoedema� 291

© 2016 Hogrefe�  Vasa (2016), 45 (4), 283 – 291

50.	 Charles H. Elephantiasis of the leg. In: Latham A, English TC, 
editors. A system of treatment. Vol. 3. London: Churchill; 1912.

51.	 Sistrunk WE. Contribution to plastic surgery: removal of scars 
by stages; an open operation for extensive laceration of the 
anal sphincter; the Kondoleon operation for elephantiasis. 
Ann Surg 1927; 85: 185 – 93.

52.	 Thompson N. The surgical treatment of chronic lymphedema 
of the extremities. Surg Clin North Am 1967; 47: 445 – 503.

53.	 Shaitelman SF, Cromwell KD, Rasmussen JC, et al. Recent pro-
gress in the treatment and prevention of cancer-related 
lymphedema. CA Cancer J Clin 2015; 65: 55 – 81.

54.	 Lin CH, Ali R, Chen SC, et al. Vascularized groin lymph node 
transfer using the wrist as a recipient site for management of 
post-mastectomy upper extremity lymphedema. Plast Recon-
str Surg 2009; 123: 1265 – 75.

55.	 Gharb BB, Rampazzo A, Spanio di Spilimbergo S, et al. Vascu-
larized lymph node transfer based on the hilar perforators im-
proves the outcome in upper limb lymphedema. Ann Plast 
Surg 2011; 67: 589 – 93.

56.	 Cheng MH, Huang JJ, Nguyen DH, et al. A novel approach to the 
treatment of lower extremity lymphedema by transferring a 
vascularized submental lymph node flap to the ankle. Gynecol 
Oncol 2012; 126: 93 – 8.

57.	 Ito R, Suami H. Overview of lymph node transfer for lymphede-
ma treatment. Plast Reconstr Surg 2014; 134: 548 – 56.

58.	 Raju A, Chang DW. Vascularized lymph node transfer for treat-
ment of lymphedema: a comprehensive literature review. Ann 
Surg 2015; 261: 1013 – 23.

59.	 Koshima I, Nanba Y, Tsutsui T, et al. Long-term follow-up after 
lymphaticovenular anastomosis for lymphedema in the leg. J 
Reconstr Microsurg 2003; 19: 209 – 15.

60.	 Chang DW. Lymphaticovenular bypass for lymphedema man-
agement in breast cancer patients: a prospective study. Plast 
Reconstr Surg 2010; 126: 752 – 8.

61.	 Campisi C, Eretta C, Pertile D, et al. Microsurgery for treatment 
of peripheral lymphedema: long-term outcome and future 
perspectives. Microsurgery 2007; 27: 333 – 8.

62.	 Granzow JW, Soderberg JM, Kaji AH, et al. Review of current 
surgical treatments for lymphedema. Ann Surg Oncol 2014; 
21: 1195 – 201.

63.	 Patel KM, Manrique O, Sosin M, et al. Lymphatic mapping and 
lymphedema surgery in the breast cancer patient. Gland Surg 
2015; 4: 244 – 56.

64.	 Greene AK, Maclellan RA. Operative treatment of lymphedema 
using suction-assisted lipectomy. Ann Plast Surg 2015 Sep 28. 
[Epub ahead of print].

65.	 Schaverien MV, Munro KJ, Baker PA, et al. Liposuction for 
chronic lymphoedema of the upper limb: 5 years of experience. 
J Plast Reconstr Aesthet Surg 2012; 65: 935 – 42.

66.	 Damstra RJ, Voesten HG, Klinkert P, et al. Circumferential suc-
tion-assisted lipectomy for lymphoedema after surgery for 
breast cancer. Br J Surg 2009; 96: 859 – 64.

67.	 Kozanoglu E, Basaran S, Paydas S, et al. Efficacy of pneumatic 
compression and low-level laser therapy in the treatment of 
post-mastectomy lymphoedema: a randomized controlled tri-
al. Clin Rehabil 2009; 23: 117 – 24.

68.	 Ahmed Omar MT, Abd-El-Gayed Ebid A, El Morsy AM. Treat-
ment of post-mastectomy lymphedema with laser therapy: 
double blind placebo control randomized study. J Surg Res 
2011; 165: 82 – 90.

69.	 Michelini S, Failla A, Moneta G, et al. Treatment of lymphede-
ma with shockwave therapy: preliminary study. Eur J Lymph 
Rel Prob 2007; 17: 29.

70.	 Kim JG, Bae SO, Seo KS. A comparison of the effectiveness of 
complex decongestive physiotherapy and stellate ganglion 
block with triamcinolone administration in breast cancer-re-
lated lymphedema patients. Support Care Cancer 2015; 23: 
2305 – 10.

71.	 Smykla A, Walewicz K, Trybulski R, et al. Effect of Kinesiology 
Taping on breast cancer-related lymphedema: a randomized 
single-blind controlled pilot study. Biomed Res Int 2013; 2013: 
767106.

72.	 Martins JC, Aguiar SS, Fabro EA, et al. Safety and tolerability of 
Kinesio® Taping in patients with arm lymphedema: medical 
device clinical study. Support Care Cancer 2015 Aug 14. [Epub 
ahead of print].

73.	 Rodrick JR, Poage E, Wanchai A, et al. Complementary, alter-
native, and other non-complete decongestive therapy treat-
ment methods in the management of lymphedema: a system-
atic search and review. PM R 2014; 6: 250 – 74.

74.	 Poage EG, Rodrick JR, Wanchai A, et al. Exploring the useful-
ness of botanicals as an adjunctive treatment for lymphede-
ma: a systematic search and review. PM R 2015; 7: 296 – 310.

Submitted: 01.01.2016
Accepted after revision: 05.02.2016
There are no conflicts of interest existing.

Correspondence address
Ahmet Yüksel, M.D.
Cardiovascular Surgery Department
Bingol State Hospital
Duzagac Street
12020 Bingol
Turkey

ahmetyuksel1982@mynet.com

Author's personal copy (e-offprint)

View publication statsView publication stats

https://www.researchgate.net/publication/304895356

