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ABSTRACT

Lymphatic diseases, especially
lymphedema, represent a serious problem in
the health community. We investigated
strategies and methods for physiotherapeutic
rehabilitation of lymphedema by carrying out
a comprehensive search of the Medline and
Embase databases from 1990 to 2016 to
identify relevant published studies, articles,
and reviews. Approaches for conservative
management of lymphedema include the
Jfollowing: manual lymphatic drainage, lymph-
edema rehabilitation exercises, compression
therapy, skin care, pneumatic compression,
elevation of the extremities, thermal therapy,
complete decongestive physiotherapy (CDT),
taping, and aqua lymphatic therapy. Treat-
ment of lymphedema with CDT, which is a
combination of four methods (manual lym-
phatic drainage, lymphedema rehabilitation
exercises, compression therapy, skin care), can
achieve a 45-70% reduction in lymphedema
volume. Prerequisites for successful physio-
therapy are the availability of physicians,
nurses and therapists who are specifically
trained, educated, and experienced in each
method. CDT is the most effective treatment
as it reduces the symptoms of lymphedema
and improves patients’ functionality, mobility,
and quality of life. Although other therapeutic
techniques have demonstrated positive results,
these surveys are limited and more studies are
needed to confirm findings.
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Lymphedema is a combination of patho-
logic conditions characterized by excessive
local accumulation of interstitial fluid which
is rich in proteins. It occurs as the result of an
imbalance between lymph production and the
transport capability of the lymphatic system.
Lymphedema can be either primary or
secondary (1-3).

The treatment of lymphedema started
in 1868 with the development of manual
lymphatic drainage (MLD) by Professor von
Monsegeil. Later, in 1892 (1). Alexander von
Winiwarter, in his book “Billroth’s Book of
German Surgery”, described the four pillars
for the treatment of lymphedema: lymphatic
massage with very gentle pressure, inelastic
bandaging, special skin care, and exercises
(2). In early 1930, Dr. Emil Vodder refined
this lymphatic massage and its manipulations
which are still used today.

The number of patients worldwide who
suffer from lymphedema is estimated at
140-250 million. However, it is important to
note that the incidence of lymphedema
reported in the literature varies (1). Approxi-
mately 10% of cases of primary lymphedema
are congenital, whereas 90% of cases have no
apparent genetic connection. The prevalence
of primary lymphedema in the US, regardless
of cause, is about 1.15/100,000 people under
the age of 20. Overall, primary lymphedema

Rerproduction not permitted without permission of Journal LYMPHOLOGY.



affects 1-2 million people in America and it
is twice as common in women as in men.
Additionally, primary lymphedema is three
times more common in the lower extremity
than in the upper and in two thirds of cases
it is bilateral (4).

As far as secondary lymphedema is
concerned, the most frequent cause in Western
countries is surgery and/or radiotherapy for
cancer. In Europe, the incidence of lymph-
edema after cancer treatment is 15-28% in
the upper extremity. It can occur from a few
days to 20 years after the treatment. The
incidence of lymphedema in the lower
extremity after cancer therapy varies among
surveys from 40% to 80% (5,6) In regions of
Asia, Africa, and America, we see the most
common cause of lymphedema worldwide in
filariasis due to infection by mosquito-borne
worms. Filariasis is estimated to infect more
than 129 million people in tropical and
subtropical regions around the world (7).

The purpose of this study was to review
lymphedema management focusing on
evidence-based strategies and investigational
approaches.

METHODS

We carried out a comprehensive search
of the Medline and Embase databases from
1990 to 2016 to identify published studies
describing modern strategies for the
conservative treatment of lymphedema.
Reference lists of appropriate review articles
were searched to identify studies missed by
the database search. Reports from retrospec-
tive and prospective randomized controlled
trials and original articles concerning lymph-
edema were included. Only articles in English
were reviewed and studies with fewer than
20 patients were excluded.

RESULTS
Lymphedema treatment aims to alleviate

symptoms, prevent progression, and reduce
risk of skin infection. Complete decongestive
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therapy (CDT) is currently recognized as the
standard of care in lymphedema treatment.
However, this systematic review summarizes
current evidence in the literature and
presents the latest strategies and methods for
conservative physiotherapeutic management
of lymphedema, including CDT, complemen-
tary, and other alternative therapies. These
conservative treatments include manual
lymphatic treatment, rehabilitation exercises,
skin care, compression therapy, intermittent
pneumatic compression, elevation, thermal
therapy, taping, and aqua lymphatic therapy.

Manual Lymphatic Treatment

MLD is intended to stimulate lymph
nodes and increase rhythmic contractions of
the lymphatics to enhance their activity so
that stagnant lymphatic fluid can be rerouted
(8-10). MLD is composed of four main
strokes: stationary circles, scoop technique,
pump technique, and rotary technique (11).

The manipulations of MLD have some
common components. All strokes are applied
from the center to the periphery, so as to
drain the proximal regions and prepare them
to receive stagnated lymph from the distal
regions (12). Additionally, the common
denominator of all strokes is that they have a
phase of “pressure,” or working phase, and a
relaxation phase, or resting phase. During the
working phase, the lymphatic structures are
stretched; thus, their activity is increased and
this, in combination with the slight pressure
of the hands, achieves drainage of the lymph
fluid in the desired direction (11). During the
resting phase, the lymphatics are refilled with
lymph from the periphery.

A special feature of all MLD strokes is
the pressure used. This must be of lower
intensity than in traditional massage so as not
to damage or alter the superficial lymphatics.
However, the pressure should be sufficient to
achieve the desire effect of drainage. Finally,
the frequency of application that is appro-
priate for strokes is once per second with
each stroke repeated 5-7 times at each point.
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Studies have shown that MLD is effective
both as a preventative treatment (13) and as
a postoperative rehabilitation treatment, and
has optimal results when it is combined with
the other elements of CDT (12,14,15).

Lymphedema Rehabilitation Exercises

Patients with lymphedema need to
perform a safe type of exercise in order to
reduce lymphedema volume, increase muscle
strength, maintain a good level of mobility,
reduce their weight, and increase their quality
of life (16,17). The mechanism liable for the
beneficial effects of exercise is the muscular
pump. Lymph fluid is promoted through
muscle contraction and is drained towards
more proximal regions. In addition, exercise
enhances protein absorption and increases
lymphatic transport due to increases in
inspiration and expiration and the cyclic
decrease in intrathoracic pressure (18-20).

Some types of exercise applied are
stretching, aerobic, and rehabilitation exer-
cises either with or without resistance. Simple
rehabilitation exercises include exercises in
all joints, e.g. shoulder flexion, elbow flexion,
horizontal abduction, and more. Exercises
with light weight have been proved not to
affect the volume of lymphedema adversely
(21,22). Although at first the extremity may
become swollen, the volume of accumulated
fluid is reduced after 24 hours (19,23,24).
However, exercises should be performed with
caution and for low repetitions with little
weight particularly at the initiation phase (25).

Stretching is a type of exercise that
contributes to reducing skin scars and helps
muscles and joints increase their flexibility.
Stretching exercises must be applied and held
for at least 5 seconds, gradually increasing
with time (24). Aerobic exercise comprises
rhythmic exercise for at least 30 minutes (25).
It activates large muscle groups and its
intensity should be between 70% and 85% of
maximum achievable heart rate (25,26).
Aerobic exercise improves physical fitness
and reduces body weight. This kind of
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exercise includes swimming, cycling, walking,
and dancing (27).

Any exercise program should take into
account the limits of each patient’s abilities.
The movements should not be painful and
exhausting. Between more strenuous exer-
cises, breathing exercises may be applied in
rest periods. It is worth mentioning that
many surveys advise patients to wear elastic
garments during exercise to exert pressure on
the capillaries and improve the lymphatic
return. Although there are studies showing
that during exercise garments can tempo-
rarily increase the volume due to reduced
oxygen supply, this is followed by a sense of
restored well-being as a result of preheating
and “compliance of the materials” (24).
Proper exercise with bandage protection is
beneficial for limb muscle contraction, pre-
venting additional swelling and facilitating
lymphatic flow. However, overstretching and
high-intensity exercise should be avoided
(27,28).

Generally, it is acceptable for patients
to either wear or not wear compression
garments during exercise, provided that they
wear suitable garments during the remaining
hours of the day (29.30).

Skin Care

Skin care is stressed in manual
approaches to lymphedema. The skin of
patients with lymphedema is usually very
sensitive, dry, and itchy due to disturbances
of skin metabolism as a result of the macro-
and microcirculation alterations which make
it susceptible to inflammation and infection.
By virtue of the impaired healing process,
any skin injury may lead to severe inflam-
mation and infection causing a worsening
of the condition. For this reason, therapeutic
and protective measures are essential
components (31-33).

Compression therapy is another factor
that may lead to a dry, broken, and sensitive
skin that is prone to injuries. Along with
positive effects, there is also a negative
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interaction between the skin and the means
of compression (medical bandages and
garments). The main reasons for this are the
mechanical effects and absorption properties
of compression bandages and garments.
However, the massage effect that they offer
while moving over the skin is intentional
because it positively affects the microcircu-
lation (34,35).

Because of direct contact with the skin
and consequent abrasion, high mechanical
pressure is also created on the corneal layer
(the uppermost layer of the epidermis).
Moreover, because of this very close contact
with the skin, the fibers of the bandages and
garments absorb sweat and skin oil, damaging
the normal thin hydrolipidic layer of the skin
and the protective acid layer. The aim is to
keep the skin in a normal and healthy state,
or to heal it as well as possible. Substances
that are missing, such as water, natural
moisturizing factors, and lipids, should be
restored using medical skin products.
Attention should be given to the medical
compression garments prescribed because the
elastic fibers in some of them are destroyed
by the oil found in products such as Vaseline
and paraffin, decreasing the effectiveness of
the compressive garments.

Therefore, in order to keep the skin
flexible and durable, patients should choose a
mild, soap-free cleansing lotion that is neutral
(pH=7) or slightly acidic (pH=5) for daily use
as well as bath oils that replenish the skin oil.
Patients should take care to completely dry
the skin after a bath or shower, especially in
deep skin folds, to minimize the risk of liquid
“chambers” leading to cutaneous fungal
infection. After the skin has been cleaned, the
hydrolipidic layer and acid mantle of the skin
must be hydrated using soft pharmaceuticals
(34,36).

Nevertheless, products for skin care
should be used sparingly and applied with
gentle massaging movements. Compression
garments should not be applied if the products
have not been fully absorbed. Every skin
infection should be treated and cleaned by a
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doctor. During treatment, special attention
should be paid to the care of secondary skin
lesions resulting from radiation. The physio-
therapist should discuss the skin care with
the physician prior to treatment. Continual
cooperation of a multidisciplinary team is
essential for the optimal treatment of
lymphedema (37,38).

Compression Therapy

Compression therapy is a very important
tool in the treatment of lymphedema. Even
when MLD is performed correctly, swelling
does not decrease without compression (in
most cases). On the other hand, even if MLD
is not performed but there is satisfactory
compression, a reduction of edema can be
observed. Compression bandages should
remain on the extremities until the next
session of MLD. Products used for compres-
sion therapy are low-stretch bandages and
elastic garments (elastic stockings/sleeve/
gloves) (39,40). Bandages not only balance
the elastic tissue deficiency but also increase
tissue pressure, which is positively correlated
with lymph flow. Furthermore, compression
therapy aims to inhibit outflow from capil-
laries by exerting pressure on subcutaneous
tissue to prevent tissue fluid transfer asso-
ciated with gravity and to improve venous
return (41,42). Bandages are either applied to
exert a specified pressure on the tissues or
serve as a resistive layer against pressure of
the muscles. Bandages are classified under
several criteria, according to the type of the
fibers (elastic cloth or resistant rubber),
degree of stretchiness, and degree of force
(tensile) (43,44). Pressure should be evenly
distributed all over the limb. The distal part
of the affected limb is bandaged at the
highest pressure which is reduced proximally.
Additionally, when the limb is in motion,
short-stretch bandages maintain their
integrity as the muscles contract against them
and provide a semi-rigid support structure
when the muscles reach working pressure.
This also reduces capillary filtration,
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resulting in further edema reduction (41).
Compression therapy is contraindicated in
acute inflammatory conditions such as
cellulitis, congestive heart failure, and acute
venous thrombosis. This treatment should
also be carefully selected in cases of sensory
paralysis, nerve paralysis, or peripheral
arterial occlusive disease (it is also contra-
indicated in limbs with severe ischemia) (45).
It is important to mention that the success
of the treatment largely depends on the
materials used.

Complete Decongestive Physiotherapy (CDT)

The best global treatment of lymphedema
according to the international guidelines of
the International Society of Lymphology is
CDT (complete decongestive physiotherapy)
(46), which can effectively reduce the volume
of lymphedema, improve patients’ mobility
(47,48), and increase quality of life (49-51).
The therapy comprises two phases. Phase 1
(the intensive phase) consists of the mobiliza-
tion of fluid and the initiation of a decrease
in the proliferated connective tissue. Phase II
(maintenance phase) maintains the swelling
reduction and aims for optimization of
connective tissue reduction (52-54). CDT
treatment, and especially Phase I, includes
the above-mentioned components: manual
lymph drainage, lymphological compression
bandages, in combination with remedial
exercises adapted to the age and general
health of the patient, as well as physiotherapy
where required, and instructing the patient in
self-treatment measures and skin care (55).
Phase 11 is like Phase I, but with more
manual lymph drainage and the wearing of
fitted compression stockings. Depending on
the degree of connective tissue involvement,
stage I lymphedema demonstrates the
increase in volume predominantly due to an
increase in interstitial fluid, stage II displays
the increase in volume due to both an
increase in interstitial fluid content and an
increase in connective tissue, and stage 111
(elephantiasis) involves the addition of
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lymphostatic fibrosclerotic tissue alterations
(54).

If therapy is initiated in stage I, Phase I,
in which the CDT measures are applied daily
is of short duration. If therapy is initiated in
stage II or III lymphedema, the necessity and
duration of therapy increase for both Phases I
and II. Generally the patient will require at
least 2-4 weeks of intensive treatment (55,56).
Phase II should last for months or for years
(57-60). Prerequisites of successful combined
physiotherapy are the availability of physi-
cians (i.e. clinical lymphologists), nurses, and
therapists specifically trained, educated, and
experienced in this method, acceptance of
health insurers to underwrite the cost of
treatment, and a biomaterials industry willing
to provide high-quality products (61,62).

For instance, compressive bandages, when
applied incorrectly, can be harmful and/or
useless. Combined pressure therapy may also
be of use for palliation, for example, to
control secondary lymphedema from tumor-
blocked lymphatics. Treatment is typically
performed in conjunction with chemo- or
radiotherapy directed specifically at
producing tumor regression. Theoretically,
massage and mechanical compression could
promote metastasis in this setting by
mobilizing dormant tumor cells although only
diffuse carcinomatous infiltrates that have
already spread to lymph collectors as tumor
thrombi might be mobilized by such
treatment. Because the long-term prognosis
for such an advanced patient is already
dismal, any reduction in morbid swelling is
nonetheless decidedly palliative (63,64).

Intermittent Pneumatic Compression

There are devices designed for automatic
decongestion by exposing the limbs to
compression via pneumatic cuffs similar to
a boot or a sleeve. These apply differentiated
compression in order to move the edema
from the periphery to the center of the limb
(shoulder, hip). It is important to check for
the existence of venous insufficiency prior to
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treatment since it is a contraindication
(65,66). Besides permanent reduction in the
circumference of the limb, some studies
observed an increase in the elasticity of the
tissues and a decrease in skin ulcerations
(66), while others reported that compression
of the affected limb leads to the formation of
tissue channels as paths for the decongestion
of the edematous fluid.

Low-pressure pneumatic compression
(30-60 mmHg) can be quite effective and is
less risky compared to high-pressure com-
pression which has complications (67-69).
The use of any kind of compression therapy
requires an adequate arterial blood supply to
the limb. This treatment is contraindicated
in ischemic limbs because it can prevent
arterial blood flow and promote severe
ischemia or even necrosis. However, some
studies report use of higher pressures, for
example, Pappas et al, who used a protocol
of 80-110 mmHg (70).

Prerequisites for the use of pneumatic
compression therapy as an auxiliary
procedure are as follows:

1. There must be no edema in the
corresponding quadrant of the trunk and the
pathways must be open to alleviate a risk of
causing congestion at the root of the limb
where the flow is impaired;

2. It should be ensured that the
quadrant of the trunk to be loaded is emptied
by manual lymphatic treatment before and
after the compression treatment.

The majority of studies emphasize
that intermittent pneumatic compression
should be used as a supplement to CDT
and its components, either in Phase I, or in
Phase II as a maintenance measure (65,71-
73). Finally, it is worth mentioning that
intermittent pneumatic compression is an
effective technique for reducing edema
volume, increasing joint mobility, and
alleviating subjective symptoms.

Elevation

Physicians usually recommend that
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patients elevate the affected limb and sleep
with the arm or leg elevated. However, this
advice only applies to patients who are in the
initial phase of lymphedema. In addition, it
is not very practical for a patient with arm or
leg lymphedema to function during the day
while keeping the arm or leg elevated. Even if
the edematous limb is placed on two pillows
before sleep, it is doubtful that it will be in
the same position on waking in the morning.
If the swelling is reduced, this should be
maintained by application of low-stretch
elastic garments (74).

Thermal Therapy

The application of thermal therapy
induces hyperemia leading to an increase in
the lymphatic load. For this reason, thermo-
therapy is contraindicated in areas of the
body with swelling, or areas at risk of lym-
phatic fluid accumulation. Such areas are the
body quadrants that are adjacent to the
edematous areas. Although the combination
of heat, skin care, and external compression
has been used successfully by professionals in
Europe and Asia in thousands of patients,
there are not many studies demonstrating
exclusively the value of thermal therapy in
the management of lymphedema.

Liu and Olszewski observed the effects
of thermotherapy in patients with
lymphedema. A significant reduction was
noticed in the lymphatic load of the limbs.
The therapy was applied for 30-45 minutes a
day for 15 days. Using microwaves as a heat
source, the subcutaneous tissue temperature
was increased to 39-40°C. A reduction in the
flow volume per unit of time was observed
when temperatures were below 41°C.

On the other hand, cryotherapy is appro-
priate for treatment of edematous limbs in
particular cases. In these cases, the ideal is to
use gentle cryotherapy. This can be achieved
by applying cold packs and cooling patients
for 15-20 minutes in a region that is wrapped
with a damp cloth. Long-term exposure to
cold and damp packs is not suitable for any
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patient since the inevitable saturation of the
skin enhances fungal infections.

Positive results were also observed when
cold air was used in conjunction with CDT.
It is not possible to provide instructions
regarding the time of application of cold air
because it depends on the characteristics of
each device. However, in any case, cold air
must not be applied for long enough to
induce reactive hyperemia (74).

Taping

Medical tape has been used for more
than 40 years and has evolved considerably.
The basic elements of medical tape were
developed in the 1970s in Japan. Steady
taping for the immobilization of injured joints
was first applied at the end of the 19th
century, and it was further developed in the
mid-20th century by several physicians and
physiotherapists, such as Montag and
Lohfink, and McConnel (75). Multiple
manufacturers with different names have
evolved around the world, and there are now
over 500 different tapes and brand names.

Surveys have shown that the application
of Kinesiology Taping is an effective method
for lymphedema management at an early
stage. Additionally, it is a new and safe
therapeutic option in patients for whom use
of other methods is contraindicated (76).
According to Bialoszewski et al, lymphatic
taping along with ligatures significantly
reduced the lymphedema of lower limbs
using the Ilizarov method (77).

Tsai et al conducted a survey to compare
the use of Kinesio Taping and bandages in
secondary lymphedema after breast cancer.
The results showed no significant difference
between the two groups but the duration of
application and patient compliance was
better in the group with the taping. It should
be noted that the survey was conducted in
Taiwan, which has a warm climate that is
rich in moisture, so taping in these conditions
was a more pleasant choice (78).

In addition, taping is suitable for areas
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such as the face and genitalia where
bandaging is difficult or impossible. Taping
is applied directly without inhibiting or
limiting circulation and creates space by
elevating the skin structure and stimulating
fluid dynamics. The circulation of lymph in
the lymphatic vessels is facilitated by the
reduced pressure prevailing under the tape.
Taping for lymphatic congestion is imple-
mented in different directions using the
spiral or the cross technique (79). The latter
is used to create a more intensive effect
especially in severe forms of edema.

The tape is applied to the skin with no
pressure. The length of the tape is determined
by the distance of the edema from the nearest
local lymph nodes that operate. The shape
of a tape consists of a 3-5 cm base with 4
“tentacles” extending to the required length.
The color is chosen by the patient according
to their preference. This is purely for the
psychological and placebo effect since all
tapes have the same stiffness irrespective of
color. In mechanical failures of the lymphatic
system (primary, secondary lymphedema),
the course of the tape follows the same
orientation as the manual lymphatic tech-
niques. The course is always to the nearest
local lymph node still operating (80).

The same contraindications as for
compression bandages, such as cardiac edema
or arterial occlusive disease, apply to elastic
tape, which should also be discontinued if
any skin change or sensitivities are observed
after the taping. The taping normalizes the
circulation, so the positioning of the tape
over a thrombus may cause embolism. In
generalized edema, associated with conditions
such as heart and kidney problems where
circulation should not be further increased,
the use of taping is contraindicated. Great
attention should be also given in cases of
diabetic foot with neuropathy since the
patients will not feel wrinkles or blisters
created in the skin.

Finally, a proper evaluation of the
patient and the application of a suitable tape
technique in each case is very important.
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The elastic tape is not a substitute for CDT
but it is a useful adjunct for treating
lymphedema along with the traditional
treatment plan (75).

Aqua Lymphatic Therapy

Aqua lymphatic therapy is an alternative
method for managing lymphedema and
combines the physical properties of water,
exercise, compression, and techniques for
lymphatic drainage. Aquatic therapy uses
the buoyancy, resistance, and hydrostatic
pressure that water offers in order to enhance
the mobility and compression exerted on the
suffering extremity (81).

Initially when a patient performs the
exercises at a depth where the water reaches
the level of the chest, the weight of the body
is reduced by 90%. Therefore, people with
lymphedema directly feel their extremities to
be lighter, their confidence is increased, and
they can exercise for a longer time in the
water. Moreover, by exercising in water, it is
possible to increase muscular contraction, the
pulse of neighboring blood vessels, and the
movement of the diaphragm. All these are
elements that enhance lymphatic circulation.
In hydrotherapy, the one additional factor
that enhances lymph circulation is buoyancy,
which exerts an upward force counteracting
the effect of gravity (82).

Another property of water is hydrostatic
pressure which creates a gentle compression
without need to wear compression garments.
The hydrostatic pressure also increases in
relation to the depth of water with greater
depth providing greater hydrostatic pressure.
Thus, when the entire lower extremity is
immersed in water, the pressure that is exerted
on the foot is greater than the pressure on the
thigh, and this simulates the normal process
of lymph drainage.

Additionally, water offers 12 times more
resistance than air so exercise in water
increases muscle tone and strength while
enhancing the lymphatic circulation. Finally,
the temperature of the water plays an
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important role in the performance of aqua
lymphatic therapy. The optimal temperature
for patients is considered to be 32°C for mild
and moderate exercise (83,84). Lower
temperatures apply only in high-intensity
exercise. Otherwise, shivering with consequent
muscle contraction may occur (85).

Each session of aqua lymphatic therapy
includes skin care, a manual element, a
compression element, and an exercise
element. The order in which the exercises are
applied is important (84). Initially, we have to
drain the proximal body regions. Therefore,
the patient takes slow breaths and applies by
him/herself techniques on the chest and
armpits in order to empty these areas. Then
some exercises are applied to the shoulder
zone and torso (86) after which the drainage
in the distal areas begins. The patient starts
with a light massage from the thigh to the
ipsilateral quadrant of the trunk. Then the
light massage proceeds to the lower extremity,
ankles, and toes. The program continues
with exercises at the hip joint, knee, and
ankle. It is important to mention that the
undulations of the water created by the
movements of the body exert a gentle massage
on the patient’s body that enhances the
lymphatic transport (82).

Important Therapeutic Considerations

Lymphedema is a condition for which it
is not easy to find a definitive treatment. The
most common method for lymphedema treat-
ment is CDT with several studies (see below)
concluding that CDT is effective and has a
positive effect on the patient’s quality of life.

Many studies have isolated parts of
CDT and demonstrated their effectiveness.
A study by Johanson et al showed that MLD
in conjunction with compression bandages
reduced the volume of lymphedema by 20%
(15). Zimmermann et al showed that MLD
reduces lymphedema by 25% while 70.6% of
the women who did not start implementing
MLD promptly after surgery developed
lymphedema (12). Additionally, Ezzo et al
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reported that the combination of MLD with
compression bandaging reduces lymphedema
by 7.11% more than compression bandaging
alone (9). However, both the abovementioned
studies, as well as many others, suggest that a
combination of the parts of CDT is optimal
since it reduces lymphedema by 45-60%.
Dimakakos et al (87), Ko et al (57), Liao et al
(54), Morgan et al (88) and Oshnari et al (38)
demonstrated a 50-70% reduction of lymph-
edema after CDT treatment. In addition,
according to Moseley et al (20), classical CDT
is more effective than combined pressure
therapy, which is a combination of MLD

with pneumatic compression that reduced
lymphedema by an average of 30%. It is also
worth mentioning that a plethora of research
[e.g. Schmitz et al (21,22), Johansson et al
(19) and Kilbreath et al (23)] highlights the
importance of exercise, even with the use of
weights since weakness, pain, the feeling of
the swollen limb, range of motion, and quality
of life are all improved through exercise.

The efficacy of complementary therapeutic
techniques, such as compression therapy,
elevation of the affected limb, hydrotherapy
and taping, varies from 5-11%.

An important component for the success
of CDT and the maintenance of those effects
is patient compliance. Ko et al (57) conducted
research on 299 patients with lymphedema
(149 upper and 150 lower limbs) who were
treated with CDT for an average of 15.7 days
with a follow-up of 9 months. The investi-
gators found that 86% of patients who showed
compliance with the program retained 90% of
their initial reduction whereas non-compliant
patients lost up to 33%.

CONCLUSIONS

Lymphedema affects a significant
segment of the population and for this reason
it is important to find an effective treatment.
CDT has been recognized as the most
effective evidence-based treatment as it
reduces negative effects of lymphedema such
as swelling, pain, stiffness, and sense of
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heaviness. Additionally, CDT increases
muscle strength, functionality, mobility, and
quality of life. Although other therapeutic
techniques have demonstrated positive
results, the studies are limited and more
research is needed to confirm and broaden
these findings.

CONFLICT OF INTEREST AND
DISCLOSURE

All authors declare that no competing
financial interests exist.

REFERENCES

1. Foldi, M, E Foldi: Foldi’s Textbook of
Lymphology. 2nd ed. Munich, Germany:
Elsevier GmbH, 2006.

2. Kasseroller, RG: The Vodder School: The
Vodder method. Cancer 83 (1998), 2840-2842.

3.  Kurz, I: Textbook of Vodder’s Manual Lymph
drainage. 4th ed. Thieme, 1997.

4. Holcomb, SS: Identification and treatment of
different types of lymphedema. Adv. Skin
Wound Care 19 (2006), 103-108.

5.  Werngren-Elgstrom, M, D Lidman:
Lymphoedema of the lower extremities after
surgery and radiotherapy for cancer of the
cervix. Scand. J. Plast. Reconstr. Surg. Hand
Surg. 28 (1994), 289-293.

6. Fiorica, JV, WS Roberts, H Greenberg, et al:
Morbidity and survival patterns in patients
after radical hysterectomy and postoperative
adjuvant pelvic radiotherapy. Gynecol. Oncol.
36 (1990), 343-347.

7. Taylor, MJ. Wolbachia endosymbiotic
bacteria of filarial nematodes: A new insight
into disease pathogenesis and control. Arch.
Med. Res. 33 (2002), 422-424.

8. McNeely, ML, DJ Magee, AW Lees, et al:
The addition of manual lymph drainage to
compression therapy for breast cancer related
lymphedema: A randomized controlled trial.
Breast Cancer Res. Treat. 86 (2004), 95-106.

9. Ezzo, J, E Manheimer, ML McNeely, et al:
Manual lymphatic drainage for lymphedema
following breast cancer treatment. The
Cochrane Library. 2015.

10. Cho, Y, J Do, S Jung, et al: Effects of a
physical therapy program combined with
manual lymphatic drainage on shoulder
function, quality of life, lymphedema
incidence, and pain in breast cancer patients
with axillary web syndrome following axillary
dissection. Support Care Cancer 24 (2006),
2047-2057.

Rerproduction not permitted without permission of Journal LYMPHOLOGY.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Zuther, J: The Science behind Manual Lymph
Drainage in the Treatment of Lymphedema
(2012). Available at:
http://www.lymphedemablog.com/2012/04/18/
the-science-behind-manua l-lymph-drainage-
in-the-treatment-of-lymphedema/
Zimmermann, A, M Wozniewski, A
Szklarska, et al: Efficacy of manual lymphatic
drainage in preventing secondary
lymphedema after breast cancer surgery.
Lymphology 45 (2012), 103-112.

Shao, Y, DS Zhong: Manual lymphatic
drainage for breast cancer- related
lymphoedema. Eur J Cancer Care (Engl) 26
(2017), Epub 2016 May 11.

Johansson, K, M Albertsson, C Ingvar, et al:
Effects of compression bandaging with or
without manual lymph drainage treatment in
patients with postoperative arm lymphedema.
Lymphology 32 (1999), 103-110.

Martin, ML, MA Hernandez, C Avendailo,

et al: Manual lymphatic drainage therapy in
patients with breast cancer related
lymphoedema. BMC Cancer 11 (2011), 94.
Kilbreath, SL, KM Refshauge, JM Beith, et al:
Upper limb progressive resistance training
and stretching exercises following surgery for
early breast cancer: A randomized controlled
trial. Breast Cancer Res. Treat. 133 (2012),
667-676.

Cavanaugh, KM: Effects of early exercise on
the development of lymphedema in patients
with breast cancer treated with axillary lymph
node dissection. J. Oncol. Pract. 7 (2011), 89-93.
Gautam, AP, AG Maiya, MS Vidyasagar:
Effect of home-based exercise program on
lymphedema and quality of life in female
postmastectomy patients: Pre-post interven-
tion study. J. Rehabil. Res. Dev. 48 (2011),
1261-1268.

Johansson, K, K Tibe, A Weibull, et al: Low
intensity resistance exercise for breast cancer
patients with arm lymphedema with or
without compression sleeve. Lymphology 38
(2005), 167-180.

Moseley, AL, NB Piller, CJ Carati: The effect
of gentle arm exercise and deep breathing on
secondary arm lymphedema. Lymphology 38
(2005), 136-145.

Schmitz, KH, AL Ahmed, AB Troxel, et al:
Weight lifting for women at risk for breast
cancer-related lymphedema: a randomized
trial. JAMA 304 (2010), 2699-2705.

Schmitz, KH, AL Ahmed, A Troxel, et al.
Weight lifting in women with breast-cancer-
related lymphedema. N. Engl. J. Med. 361
(2009), 664-673.

Kilbreath, SL, KM Refshauge, JM Beith, et al:
Progressive resistance training and stretching
following surgery for breast cancer: Study
protocol for a randomized controlled trial.
BMC Cancer 6 (2006), 273-278.

Permission granted for single print for individual use.
Rerproduction not permitted without permission of Journal LYMPHOLOGY.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

10

Brown, JC, AB Troxel, KH Schmitz: Safety
of weightlifting among women with or at risk
for breast cancer-related lymphedema:
musculoskeletal injuries and health care use
in a weightlifting rehabilitation trial.
Oncologist 17 (2012), 1120-1128.

Harris, SR, KH Schmitz, KL Campbell, et al:
Clinical practice guidelines for breast cancer
rehabilitation: Syntheses of guideline
recommendations and qualitative appraisals.
Cancer 118(S8) (2012), 2312-2324.

Cormie, P, K Pumpa, DA Galvao, et al:

Is it safe and efficacious for women with
lymphedema secondary to breast cancer to lift
heavy weights during exercise: A randomised
controlled trial. J. Cancer Surviv. 7 (2013),
413-424.

Papathanasiou, G, N Tsamis, P Georgiadou,
et al: Beneficial effects of physical training
and methodology of exercise prescription in
patients with heart failure. Hellenic J.
Cardiol. 49 (2008), 267-277.

Do, JH, W Kim, YK Cho, et al: Effects of
resistance exercises and complex decongestive
therapy on arm function and muscular
strength in breast cancer related lymphedema.
Lymphology 48 (2015), 184-196.

Singh, B, RU Newton, P Cormie, et al: Effects
of compression on lymphoedema during
resistance exercise in women with breast
cancer-related lymphoedema: A randomised,
cross-over trial. Lymphology 48 (2015), 80-92.
Park, JH: The effects of complex exercise on
shoulder range of motion and pain for women
with breast cancer-related lymphedema: A
single-blind, randomized controlled trial.
Breast Cancer 24 (2016), 608-614.

Ogawa Y. Recent Advances in Medical
Treatment for Lymphedema. Ann. Vasc. Dis.
5(2012), 139-144.

Vaillant, L, N Gironet: Infectious complica-
tions of lymphedema. Rev. Med. Intern. 23
(2002), 403s-407s.

Mallon, EC, TJ Ryan: Lymphedema and
wound healing. Clin. Dermatol. 12 (1994),
89-93.

Szuba, A, SG Rockson: Lymphedema:
Anatomy, physiology and pathogenesis. Vasc.
Med. 2 (1997): 321-326.

MacDonald. JM. Wound healing and
lymphedema: A new look at an old problem.
Ostomy Wound Manage 47 (2001), 52-57.
Linnitt, N, PS Mortimer, D Hardy:

Skin care for people with lymphedema.

The Lymphedema Support Network (LSN),
1-10. Available at:
http://www.nhs.uk/ipgmedia/national/Lympho
edema%20Support%20Netwo rk/Assets/
Skincare(LSN).pdf (25/9/2015)
Kalemikerakis, I, E Kosma, E Dimakakos:
[Effective complete decongestive therapy of



11

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

upper limb lymphedema in women after
mastectomy.] Perioperative Nursing 1 (2012),
57-62.

Angooti Oshnar, L, SA Hosseini, S Haghighat,
et al: The effect of complete decongestive
therapy on edema volume reduction and pain
in women with post breast surgery lymph
edema. Iran J. Cancer Prev. 9 (2016), E4209.
Yasuhara, H, H Shigematsu, T Muto: A study
of the advantages of elastic stockings for leg
lymphedema. Int. Angiol. 15 (1996), 272-277.
Vojackova, N, J Fialova, J Hercogova:
Management of lymphedema. Dermatol.
Ther. 25 (2012), 352-357.

Lasinski, BB. Complete decongestive therapy
for treatment of lymphedema. Semin. Oncol.
Nurs. 29 (2013), 20-27.

Badger, CM, JL Peacock, PS Mortimer: A
randomized, controlled, parallel-group clinical
trial comparing multilayer bandaging
followed by hosiery versus hosiery alone in
treatment of patients with lymphedema of the
limb. Cancer 88 (2000), 2832-2837.

Cheville, AL, CL McGarvey, JA Petrek, et al:
Lymphedema management. Semin. Radiat.
Oncol. 13 (2003), 290-301.

Cornu-Thenard, A, P Boivin, PH Carpentier,
et al: Superimposed elastic stockings: Pressure
measurements. Dermatol. Surg. 33 (2007),
269-275.

Moffat, C, D Doherty, P Morgan: Best
practice for the management of lymphedema.
International Consensus. 2006 Available at:
http://www.woundsinternational.com/medial/is
sues/210/ files/ content _175.pdf (21/2/2017)
International Society of Lymphology: The
diagnosis and treatment of peripheral
lymphedema: 2016 consensus document of
the International Society of Lymphology.
Lymphology 49 (2016), 170-184.

Hamner, JB, MD Fleming: Lymphedema
therapy reduces the volume of edema and
pain in patients with breast cancer. Ann.
Surg. Oncol. 14 (2007), 1904.

Bozkurt, M, LJ Palmer, Y Guo: Effectiveness
of decongestive lymphatic therapy in patients
with lymphedema resulting from breast
cancer treatment regardless of previous
lymphedema treatment. Breast J. 23 (2017),
154-158.

Weiss J, BJ Spray: The effect of complete
decongestive therapy on the quality of life of
patients with peripheral lymphedema.
Lymphology 35 (2002), 46-58.

Kim, SJ, CH Yi, OY Kwon: Effect of complex
decongestive therapy and the quality of life in
breast cancer patients with unilateral lymph-
edema. Lymphology 40 (2007), 143-151.
Hormes, JM, C Bryan, LA Lytle, et al: Impact
of lymphedema and arm symptoms on quality
of life in breast cancer survivors. Lymphology
43 (2010), 1-13.

Permission granted for single print for individual use.
Rerproduction not permitted without permission of Journal LYMPHOLOGY.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

Koul, R, T Dufan, C Russell, et al: Efficacy of
complete decongestive therapy and manual
lymphatic drainage on treatment-related
lymphedema in breast cancer. Int. J. Radiat.
Oncol. Biol. Phys. 67 (2007), 841-846.
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.
12 (2007), 463-468.

Liao, SF, SH Li, HY Huant, et al: The efficacy
of complex decongestive physiotherapy
(CDP) and predictive factors of lymphedema
severity and response to CDP in breast
cancer-related lymphedema (BCRL). Breast
22 (2013), 703-706.

Mahran, SA: The Effectiveness of a modified
complete decongestive therapy program in the
treatment of lymphedema cases. J. King
Abdulaziz University 18 (2011), 37.

Vignes, S, M Blanchard, M Arrault, et al:
Intensive complete decongestive physiotherapy
for cancer-related upper-limb lymphedema:
11days achieved greater volume reduction
than 4. Gyn. Oncol. 131 (2013), 127-130.

Ko, DS, R Lerner, G Klose, et al: Effective
treatment of lymphedema of the extremities.
Arch. Surgery. 133 (1998). 452-458.

Boris, M, S Weindorf, B Lasinski, et al:
Lymphedema reduction by noninvasive
complex lymphedema therapy. Oncol. 8
(1994), 95-106.

Buragadda, S, AA Alhusaini, GR Melam,

et al: Effect of complete decongestive therapy
and a home program for patients with post
mastectomy lymphedema. J. Phy. Ther. Sc. 27
(2015): 2743-2748.

Melam. GR, S Buragadda, AA Alhusaini,

et al: Effect of complete decongestive therapy
and home program on health-related quality
of life in post mastectomy lymphedema
patients. BMC Women’s Health 16 (2016), 23.
Foldi, E: The treatment of lymphedema.
Cancer 83(S12B) (1998), 2833-2834.

Cheifetz, O, L Haley: Management of secondary
lymphedema related to breast cancer.
Canadian Fam. Phy. 56 (2010), 1277-1284.
Godette, K, TE Mondry, PA Johnstone: Can
manual treatment of lymphedema promote
metastasis? J. Soc. Integr. Oncol. 4 (2005), 8-12.
Towers, A, P Hodgson, C Shay, et al: Care of
palliative patients with cancer-related lympho-
edema. J, Lymphoedema 5 (2010), 72-80.
Szolnoky, G, B Lakatos, T Keskeny, et al.
Intermittent pneumatic compression acts
synergistically with manual lymphatic
drainage in complex decongestive physio-
therapy for breast cancer treatment-related
lymphedema. Lymphology 42 (2009), 188.
Blumberg, SN, T Berland, C Rockman, et al:
Pneumatic compression improves quality of



67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

life in patients with lower-extremity lymph-
edema. Ann. Vasc. Surg. 30 (2016), 40-44.
Johansson, K, E Lie, C Ekdahl, et al: A
randomized study comparing manual lymph
drainage with sequential pneumatic compres-
sion for treatment of postoperative arm
lymphedema. Lymphology 31 (1998), 56-64.
Feldman, JL, NL Stout, A Wanchai, et al:
Intermittent pneumatic compression therapy:

A systematic review. Lymphology 45 (2012), 13.

Pilch, U, M Wozniewski, A Szuba: Influence
of compression cycle time and number of
sleeve chambers on upper extremity lymph-
edema volume reduction during intermittent
pneumatic compression. Lymphology 42
(2009), 26-35.

Pappas, CJ, TF O’Donnell: Long-term results
of compression treatment for lymphedema.
J. Vasc. Surg. 16 (1992), 555-564.

Szuba, A, R Achalu, SG Rockson:
Decongestive lymphatic therapy for patients
with breast carcinoma-associated
lymphedema. Cancer 95 (2002), 2260-2267.
Shao, Y, K Qi, QH Zhou, et al: Intermittent
pneumatic compression pump for breast
cancer-related lymphedema: A systematic
review and meta-analysis of randomized
controlled trials. Onc. Res. treat. 37 (2014),
170-174.

Gurdal, SO, A Kostanoglu, I Cavdar, et al:
Comparison of intermittent pneumatic
compression with manual lymphatic drainage
for treatment of breast cancer-related
lymphedema. Lymphat. Res. Biol. 10 (2012),
129-135.

International Society of LymphologyL The
Diagnosis and Treatment of Peripheral
Lymphedema: 2013 Consensus Document of
the International Society of Lymphology.
Lymphology 46 (2013), 1-11.

Bosman, J: Lymphtaping for lymphoedema:
An overview of the treatment and its uses. Br.
J. Community Nurs. (2014), S12-S14, S16-10.
Morris, D, D Jones, H Ryan, et al: The
clinical effects of Kinesio® Tex taping: A
systematic review. Physiother. Theory Pract.
29 (2013), 259-270.

Bialoszewski, D, W Wozniak, S Zarek:
Clinical efficacy of kinesiology taping in
reducing edema of the lower limbs in patients
treated with the Ilizarov method. Ortop.
Traumatol. Rehabil. 11 (2009), 46-54.

Gatt, M, S Willis, S Leuschner: A meta-
analysis of the effectiveness and safety of
kinesiology taping in the management of
cancer-related lymphoedema. Eur. J. Cancer
Care (Engl) 26 (2017), Epub 2016 May.

Bop, TB, B Karczmarek-Borowska, M
Tymczak, et al: The influence of kinesiology
taping on the reduction of lymphedema
among women after mastectomy-preliminary

Permission granted for single print for individual use.
Rerproduction not permitted without permission of Journal LYMPHOLOGY.

80.

81.

82.

83.

84.

85.

86.

87.

88.

12

study. Contemp. Oncol. (Pozn). 18 (2014),
124-129.

Smykla A, K Walewicz, R Tybulski, et al:
Effect of kinesiology taping on breast cancer-
related lymphedema: A randomized single-
blind controlled pilot study. BioMed. Res. Int.
2013 (2013), 1-7.

Reul-Hirche, H, H Swift, R Box, et al:
Physiological effects of aquatic physiotherapy
in women with lower limb lymphedema
compared to healthy women.
https://core.ac.uk/download/pdf/143875467.
pdf, 2012.

Tidhar D. Aqua Lymphatic Therapy-

An Alternate Approach to Controlling
Lymphedema. National Lymphedema
Network 24 (2012), 223-225.

Tidhar, D, M Katz-Leurer: Aqua lymphatic
therapy in women who suffer from breast
cancer treatment-related lymphedema: A
randomized controlled study. Support Care
Cancer 18 (2010), 383-392.

Letellier, ME, A Towers, A Shimony, et al:
Breast cancer-related lymphedema: A
randomized controlled pilot and feasibility
study. Am. J. Phy. Med. & Rehab. 93 (2014),
751-763.

Tidhar, D, J Drouin, A Shimony: Aqua
lymphatic therapy in managing lower
extremity lymphedema. J. Supportive Oncol.
5(2007), 179-183.

Johansson, K, S Hayes, RM Speck, et al:
Water-based exercise for patients with chronic
arm lymphedema: A randomized controlled
pilot trial. Am. J. Phys. Med. Rehabil. 92
(2013), 312-319.

Dimakakos, E, J Kalemikerakis, K Syrigos:
Combined decongestive therapy: An effective
treatment of lymphedema. Int. J. Angiol. 30
Suppl.1 issue No 6 ( 2011), 13.

Morgan RG, JR Casley-Smith, MR Mason,
et al: Complex physical therapy for the
lymphoedematous arm. J. Hand Surg. Br. 17
(1992), 437-441.

Evangelos Dimakakos MD, PhD,
EDA/VM,MLD/CDT

3rd Internal Medicine

University of Medicine Athens

Sotiria General Hospital, Athens

Aisopou 10 Maroussi

Athens, Greece 15122

Tel: 00306972000842

Email: edimakakos@yahoo.gr





