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ABSTRACT

Sixteen cases of secondary lymphedema patients are examined for
serum calcitonin gene-related peptide (CGRP) before and
immediately after as well as 1-3 days after physiotherapy by
magnetic fields, vibration and hyperthermia.  If the specimen are
taken 1-3 days after the therapy, they are not different from those
taken before the treatment.  If they are taken immediately after the
last treatment is finished, the values become increased after the
treatment.  These differences may be due to unstable CGRP which
is easily broken 1-3 days after the treatment.  This CGRP is
released from vanilloid receptors and is thought to increase
muscular contraction of the lymphatics.
It is one of the mechanisms how the physiotherapy by magnetic
fields, vibration and hyperthermia works so well in treatment of
lymphedema.

KEY WORDS: CGRP, lymphedema, change after physiotherapy.

INTRODUCTION

The effective conservative treatment of lymphedema is obtained
by passive (twisting tourniquet or pneumatic compression) or
active (intensified contraction of the lymphatic smooth muscle due
to increased neurotransmitting substance released by stimulated
vanilloid receptors) transport of edematous fluid to the proximal
direction.  Serum CGRP has been examined in order to show one
of the mechanisms how the physiotherapy by magnetic fields,
vibration and hyperthermia (1) works.
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MATERIALS AND METHODS

Secondary lymphedema are evaluated for serum calcitonin 
gene-related peptide before (4 female, 1 male, average age: 70 YO,
all lower extremity, 3 unilateral & 2 bilateral involvement),
immediately (6 females, mean age: 61 YO, all lower extremity
involved, 5 unilateral & 1 bilateral involvement) & 1-3 days (1
male, 4 females, mean age: 69 YO, all lower extremity, 4
unilateral, 1 bilateral) respectively after the physio-therapy by
magnetic fields, vibration and hyperthermia (2).  Laboratory
evaluation of CGRP is done by ELA kit,catalog. No. A05481-96
Wells, SP1-Bio, Co.

RESULTS

CGRP becomes increased if the serum is taken immediately after
the physiotherapy (average: 14.2 pg/ml). However if the specimen
are taken 1-3 days after the last treatment of the treatment course
is finished, the data (average: 7.8 pg/ml) are not different from
those (average: 7.8 pg/ml) taken before the physiotherapy (Fig.1).

DISCUSSION

Sometimes the untreated uninvolved side of the extremity
becomes decreased in the volume in the unilateral or bilateral
lymphedema (4).  This phenomenon may be explained by this
increased neurotransmitter substances after the treatment which



intensifify contraction of the smooth muscle of the lymphatics (1) of
the whole body. One of the neurotransmitters, substance P is also
increased after the physiotherapy (M. Ohkuma: 22nd International
Congress of Lymphology, Sidney, 2009).  This physiotherapy is
effective by the various effective factors (3). This is one of the
reasons why this therapy is so effective.  This physiotherapy
stimulates all vanilloid receptors’s subtypes TRPV1, 2, 3 & 4. 
On the contrary manual massage stimulates only TRPV2 and 4
(Table 1). The effect of this physiotherapy (2) is not local but systemic.
For the examination of the transmitting substances one should take
specimens immediately after the aimed procedure is finished.  
A few patients complain of slight headache after the physiotherapy.
This may be due to increased CGRP.  Whether NO is produced
during this physiotherapy must be investigated in future. Nitrous
oxide stimulates cGMP and cGMP releases CGRP.  The
physiotherapy combined with adminstration of vanilloid receptor
stimulator is now in process for evaluation.

CONCLUSION

Calcitonin gene-related peptide, one of the neurotransmitters
becomes increased after physiotherapy by pluse magnetic fields,
vibration and hyperthermia.
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Table 1 - Vanilloid Receptors

Receptors, Stimulated by
subtype

TRPV1 temperature <43 ºC, capsaicin, acid, inflammatory
chemical mediators, HO-β sanshool

TRPV2 temperature >52 ºC, mechanical stimuli
TRPV3 temperature >35 ºC, 2-AEDB*, naphthalene
TRPV4 temperature >35 ºC, mechanical stimuli
TRPV5 »
TRPV6 »
TRPM1 »
TRPM2 »
RPM8/CMR1 menthol, cold stimuli (<25 ºC)
RPAI cold stimuli (<17 ºC), cinammaldehyde (horse raddish,

garlic, cinnamon)

Fig. 1

(*) 2-aminoethoxydiphenyl borate.
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ABSTRACT

The AA. studied a therapeutic-compositum agent (taraxacum,
calendula, arsenicum album, chelidonium, leptandra, echinacea,
phytolacca, cardus marianus, condurango, hydrastis, lycopodium,
sanguinaria – “Lymdiaral” – Pascoe-GmBh) that has
demonstrated, in several, randomized, double-blind, placebo-
controlled clinical studies, to have some activities on the lymph.
The study showed a reappearance of flowmotion at 60th and 
of vasomotion at 90th day in the treated group respect to the control
group.

KEY WORDS: lymph components modifications.

INTRODUCTION

In clinical medicine, “pure” lymphatic diseases have a lower
incidence regarding both the correspondent-ones of circulatory
system and the so called “mixed forms”.
Nevertheless, the first represent a very severe diagnostic and
prognostic problem due to the frequently sneaky onset and the
difficulty of the diagnosis, still in many cases “ex adiuvantibus” as
far today.
Such type of characteristics, well known for phlebo-lymphologist
specialist, give reason why “lymphatic system pathologies” are a
real, true “complication” still up-yoday.
Available therapies are frequently addressed to increase, as well as
possible, lymph flow.
Medical, kinetic and rehabilitative therapy as well as microsurgery
represent only some of typical examples of such therapeutic
approach, even it is correct to remind that they sometimes get
“unsatisfactory” or “inadequate” results also when correctly used
both for the specialist and for patients.
Several seem to be the reasons of this “failure”, including the
(unlikely) delayed diagnosis, the still present (wrong) firm belief
that “a mild leg oedema is not a problem”, together with the
(partial) lack of instrumental diagnostic techniques (when
compared with vascular-ones) easy to use, and other reasons well
known in Medicine.
Apart of these aspects, and on the basis of evidences reported in
Literature, it seems that there are not many data on the
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modifications of lymph “components” during the use of clinical
procedures (1-3).
It is always to be reminded that the very high inter-subject
variability of lymph composition during chronic lymphatic system
diseases gets extremely difficult and unreliable to evaluate
possible lymph modification.
In a general “functional” view, lymphatic system can be summarized
in such way:

• Tissue fluids steady-state balance;

• Protein transport;

• Immune activity.

In a general “ontogenetic” view, we today agree on the fact that
lymphatic genesis undergoes many and different development
processes and phases, each of these controlled by specific
components of Extracellular Matrix and, among these-ones,
particularly by podoplanins (4-7). 
The complete and final process of differentiation of lymphatic
genesis goes through complicated and sequential phases starting
from podoplanin receptor, also by using transcription and growing
factors of Extracellular Matrix, till to the final formation of
lymphatic reticula.
Processes such polarization, gemmation, growth factors,
remodeling and maturation phases are expressed by VEGFR-3
(polarization), Prox1 VEGFR-3 – VEGF-C (gemmation), Syk
SLP-76 (growth factors), podoplanin – Ang – 2 NrP – 2
(remodeling and maturation) are the most important phases of
lymphatic reticula final formation.
In addition, it is to be reminded that lymphatic development is
possible, in physio-pathologic conditions, also by the presence of
common “markers” distinct from blood microvessels, both
constantly controlled (for activity and action timings) by some
Extracellular Matrix Metalloprotease (matrilisines?) (8-10).
Such “unigenicity” of different growth factors in the different
evolution sequence is constantly confirmed by different typologies
of neoplastic neoangio-lymphangiogenesis: both processes
coexists but separately develop. In fact, neoangiogenesis is
prevalent inside the lesion, whereas lymphangiogenesis is present
both inside and externally. 
With these concepts in mind, and under a therapeutic-practical



view point, it is since many years available a therapeutic-
compositum agent (taraxacum, calendula, arsenicum album,
chelidonium, leptandra, echinacea, phytolacca, cardus marianus,
condurango, hydrastis, lycopodium, sanguinaria – “Lymdiaral” –
Pascoe-GmBh) that has demonstrated, in several, randomized,
double-blind, placebo-controlled clinical studies, to have some
activities on the lymph (see Literature), and in other analogues
studies to improve the functional activity of capillary-tissue unit
by acting, true-likely, on several components of Extracellular
Matrix, in other words exactly where lymph is originated (11-18). 

MATERIALS AND METHODS

We have so analyzed the presence of modifications (if any) of
some lymph- composition parameters during therapy with this
therapeutic compound (“Lymdiaral”), both i.m. and x os, in
patients suffering from lower limbs phlebo-lymphoedema lasting
more than 4 yrs both with or without lymphorrea, and under a
“standard” – routine therapy of phlebo-protective drugs 
(1000 mg/daily of micronized-purified flavonoids) together with
elastic-compressive therapy (4 x 12/years).
After informe consent, according to inclusion/exclusion criteria 
(> 35 yrs, no pregnancy, no neoplasm, et al.) we enrolled 10
patient (3 male - 66,2 yrs - 2 lymphoedema with lymphorrhea) and
7 female (59,9 yrs - 4 phlebolymphoedema without lymphorrhea,
2 with lymphorrhea, 1 lymphoedema with lymphorrhea).
An echographic evaluation (7,5 mHz – biplanar performed by 2
different specialists), a complete microvascular evaluation (Optic
Probe Video-Capillaroscopy – O.P.V.C – Doppler Laser
Flowmetry – D.L.F.), an echo-guided lymph withdrawn (10-15
cc), a direct lymph withdrawn (if feasible in lymphorrhea), a blood
sample withdrawn (if not performed in the past 4-6 mths) were
performed.
Patient were then randomized in two therapeutic groups (A / B) to
receive routine + “placebo” (2 fl i.m. + 20 drops x 3/day x os x 3
mths) or routine + drug (“Lymdiaral”) as abovementioned.
Patient were requested to return the Hospital after 30 - 60 - 90 days
to repeat clinica assessments.
At the end of the study (3 mths), all patients returned the Hospital.
No patient dropped-out the study.
No AE’s were reported by any patients at any time throughout the
study.

RESULTS

Regarding lymphatic parameters, in B therapeutic group at the end
of the study a reduction of alpha-2 proteins (from 7,3 to 6,1) were
put in evidence, whereas no significant differences were
highlighted in the remaining parameters (total proteins, albumins,
alpha-1, beta, gamma, Na+, K+, Cl–, Leuko, PTT).
Regarding blood parameters, no significant differences were
reported when compared to baseline values in the abovementioned
parameters.
In A therapeutic group, regarding both lymphatic and blood
parameters no significant differences were noted when compared
to baseline-ones.
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Regarding microcirculatory parameters, in B therapeutic group a
tendency to a reduction of RBC aggregation (“sludge” and
“rouleau”) was noted at 60th day, tendency confirmed and
increased at 90th day at O.P.V.C. assessment, and D.L.F. showed a
reappearance of flowmotion at 60th and of vasomotion at 90th day.
In A therapeutic group, no significant modifications were
highlighted both at O.P.V.C. and D.L.F. assessments. 
Randomization List opening revealed that A therapeutic group 
was “placebo” group, and B therapeutic group was “drug”
(“Lymdiaral”) group.
Constant was the tendency of lymphatic alpha-2 component
reduction in B therapeutic group, together with the improvement
of microcirculatory parameters starting from 60th day.
No significant differences were found in blood parameters in B
therapeutic group and in A therapeutic group both in blood 
and lymph components.

CONCLUSIONS

Further experimental and clinical data are obviously requested in
order to get some conclusions, especially with long-term studies in
selected patients.
Nevertheless, it should seem to be speculatively correct to believe
such reduction of alpha-2 lymph component in drug-treated
patients (absent in placebo-ones) may be due to a constant
reduction/control of pro-inflammatory/inflammatory component,
with consequent, likely-true reduction also of mechanisms of
cytokines-mediated feed-back reactions which increase also
lymph-blood endothelial processes concurrent to flow reduction.
This could allow to get, under an hydraulic view-point, a synergic
result represented by a more “physiologic” lymph composition
together with an increased lymph flow. 
Such type of synergic action could represent a real advantage in
medical-therapeutic daily activity under a both “medical” and
“physical” view point, with realistic advantage for specialist and
patient in facing a severe, chronic disease frequently invalidating
the quality of life.
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ABSTRACT

Breast cancer related lymphedema is the main consequence of the
surgery for breast cancer, if left untreated it may evolve 
in a chronic, disfiguring condition that may lead to an important
disability. 
The conservative treatment of lymphedema has been established
since 2003 in the Linee Guida Italiane di Linfangiologia, but in a
recent literature review (Braz da Silva Leal NF et al., 2009)
authors refer to a study in which a CDT modified (replace of
multilayer bandage with kinesio taping) is compared with
traditional CDT (Tsai H. et al., 2009), thus “suggesting that KT
can replace bandages during lymphedema treatment”.
The objective of this observatory study is to determine the effect
of Kinesio Taping when applied to patients with breast cancer
related lymphedema as alternative to multilayer bandage, when
this treatment is proposed within an outpatient therapeutic setting.

KEY WORDS: lymphedema, multilayer bandage, kinesio taping.

INTRODUCTION

Even if treatment of lymphedema can be performed at any stage of
the disease, an early diagnosis and intervention should occur as
soon as possible to achieve maximal results; the goals of the
treatment of lymphedema are to reduce excess of fluids in the
interstice of the tissue , thus maintaining limbs functionality,
preventing infections and promoting a better quality of life.
Literature (Linee Guida Italiane di Linfangiologia, 2003) indicate
that therapy of lymphedema is divided into two methods,
conservative treatment and surgical treatment. (Campisi et al., 2003).
Conservative treatment has the following resources:
PHYSICAL THERAPY. Combined Physical Therapy (CPT),
Manual Lymphatic Drainage (MLD), Compression Bandage (CB),
Pneumatic compression (CP), Therapeutic Exercises; Other
physical therapy modalities such as laser treatment, electrical
stimulation, transcutaneous electrical nerve stimulation (TENS),
ultrasounds (US). 
DRUG THERAPY. The medical therapy of lymphedema finds in
Benzopyrones (alpha and gamma) the two most important
molecules in lymphedema treatment. Surgical treatment of
lymphedema. In the past, surgical technique to treat lymphedema
were highly demolitive (cutolipofascetomy, total surface
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lymphangectomy, etc), those technique were symptomatic and
oedema reduction were only temporary. Following the advent of
reconstructive Microsurgery better and long lasting results have
been obtained in the treatment of primary and secondary
lymphedema.
Even if conservative treatment of lymphedema has been
established since 2003 in the Linee Guida Italiane di
Linfangiologia, but in a recent literature review (Braz da Silva
Leal NF et al., 2009) authors refer to a study in which a CDT
modified (replace of multilayer bandage with Kinesio Taping) is
compared with traditional CDT (Tsai H et al., 2009), thus
“suggesting that KT can replace bandages during lymphedema
treatment”.
Kinesio Tape has been invented 25 years ago by Kenzo Kase
(chiropractor), with the intention to heal the body through a natural
healing process, activating neurological and circulatory system.
Kase et al. have purposed several benefits, depending on a correct
technique application of the taping (Nosaka K., 1999; Kase et al.,
1997-98). But we have limited information about KT and these
came from some pilot studies and case series , that are the lo wer
level of clinical evidence. 
In accordance with the KT technique, it has been hypothesized that
the effect that its application can exert depends on the amount of
tension applied. The main effects that Kase attributed to Taping
application are provides a positional stimulus through the skin,
aligns fascial tissue, lifting the tissue above the affected area it
creates more space thus reducing pain and inflammation, provides
sensory stimulation and thus assist or limit motion and allows
lymph drainage directing exudates toward lymph ducts.
In LYMPHATIC CORRECTION technique tape is cut in a fan
stripe and is applied without or with a very light tension. The
function of this technique is to decrease pressure by lifting the skin
and opening the initial lymphatics while the tape create a sort of
massaging action during active movements, in this way tape can
act as a channel to direct the lymph to the nearest lymph-duct. 

OBJECTIVE

The objective of this observatory study is to determine the effect
of Kinesio Taping when applied to patients with breast cancer
related lymphedema as alternative to multilayer bandage, when
this treatment is proposed within an outpatient therapeutic setting.



MATERIALS AND METHODS

In this study two groups are compared: 19 patients with breast
cancer related lymphedema (2nd and 3rd stage) have been divided
into 2 groups one of 10 patients (study group) and the other of 9
patients (control group/ historic group)
The average age of Control group is 65.6 years, that of Study
group is 54.4 years (p: 0.071) of the 19 patients who participated
in the study over half (58%) has licensed high school, 25% have a
license to junior high school, 11% have a university degree and
5% attended primary school. 
There is a significant difference in schooling between the two
groups (*p = 0.026) but actually we don’t know if this difference
influenced data results.
The average age of patients at surgery was 48.3 years for
patients in the study group and 54.7 years for patients in the
control group; there is no significant difference between groups
for surgery as far as age at surgery is concerned. 
Regarding the type of surgery performed by 19 patients, 41%
made an quadranctectomy and 32% mastectomy.
The control group composed by 9 patients had a standard
treatment (MLD, pneumatic compression pump, physical therapy,
exercises and multilayer bandage) and the study group composed
by 10 patients had the same standard treatment but had KT as
alternative to the multilayer bandage. 
Taping was done with 3 FAN strips of adhesive applied to the
forearm and 3 FAN strips applied to the arm, the direction of the
tape was from insertion to origin of forearm and arm. The tension
of the tape was none or very light (0-15%). 
Patients in the study group was asked for consent to apply 
the taping in place of bandaging and taken a short training on the
effects and use of taping. Patients were treated 2 h per session, 2
sessions per week, in the 8 week intervention period. Tape and
multilayer bandage were applied two time at week (range 3-4
days).
Patients in both groups was administered the SF36, were detected
circumferences of upper limbs with lymphedema and a functional
evaluation was performed according to Constant-Murrey schede.
The schede has a total score ranging from 0 to 100 where 100 is
the maximum functionality of the shoulder without pain; on the
basis of the schede we can have a very bad score (<50), low (51-
64), fairly good (65-79) and an excellent score (>80). A low
score in Constant schede indicates a bad shoulder functionality.
Evaluation were performed at the beginning of the treatment cycle
(T0), after 30 days (T1), and after 60 days (T2).

DATA ANALYSIS

Regarding the SF36, at T0 there are no significant differences
between the two groups except for the values of physical activity
(AF *p = .006). Therefore, patients in the study group have fewer
limitations in performing activities daily life than the control
group. There being no significant differences in the two groups at
T0, they can be considered homogeneous.
At T1 (30 days), the two groups differ both in values of physical

activity (AF *p = 0.019), general health (SG p = 0.024 for both
the raw and percentage value), vitality (VT *p =0.025 for both
the raw and percentage value), and finally to the role and value of
emotional state (RE *p = 0.023 for both the raw value that
percentage). 
The role of values and physical health (RF), social
participation (AS), physical pain (DF) and mental health (SM)
do not show a significant difference.
At T2 (60 days) there isn’t significant difference in the value of
physical activity (AF *p = n.s. 0.091), and this might be due to
oedema reduction even in Control Group. 
There is only one difference in the raw value of the General
Health (SG *p = 0.042) for all the other values there are no
significant differences between the two groups. 
So at the end of the treatment period the two groups can be
considered homogeneous again.

Pictures made at the Center Vaclav Vojta, Rome, U.O. Vascolare. 
KT application during treatment period.

Pictures made at the Center Vaclav Vojta, Rome, U.O. Vascolare. 
Multilayer bandage application during treatment period.
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Regard the question about the change of general health
(Question 2) at T0 all the patients was evenly distributed between
the answer n. 2 (36.8% answered that “my health is a little better
than an year ago”) and 3 (36.8% answered that “my health is
more or less the same than a year ago”) as the contingency table
shows.
However, analysis of the subgroups shows that 66.7% of patients
in the control group gave the answer 2 while only 10% of patients
in the study group gave the same answer and 60% of patients in
the study group gave the answer 3 while 11.1% of patients in the

control group gave this answer. So at T0, patients in the control
group perceive their general health as better than the previous
year, while patients in the study group were perceiving the same
general health status. 

At T1 values of answers to Question 2,  shows that 42.1% of
patients responded that their health status is more or less the same
as a year earlier (these, 50% in the study group and 33.3% in the
control group) while still a 36.8% who felt that their health is
better than a year before (30% of the study group, 44.4% of the
control group). 

The values shown represent mean and standard errors (vertical bar).

QUESTION 2 T0
*p = 0.051

Study 
Group

Control 
Group

Tot
Study 
Group

Control 
Group

Tot
Study 
Group

Control 
Group

Tot

QUESTION 2 T1
*p = n.s.

QUESTION 2 T2
*p = n.s.

1. Much better now
than an year ago

0 1 1

0% 11,1% 5,3%

0 2 2

0% 22,2% 10,5%

4 3 7

40,0% 37,5% 38,9%

2. A little better now
than an year ago

1 6 7

10,0% 66,7% 36,8%

3 4 7

30,0% 44,4% 36,8%

3. More or less the
same than an year
ago

1 6 7

10,0% 66,7% 36,8%

5 3 8

50,0% 33,3% 42,1%

5 3 8

50,0% 37,5% 44,4%

4. Somewhat worse
now than an year
ago

2 1 3

20,0% 11,1% 15,8%

1 0 1

10,0% 0% 5,3%

0 1 1

0% 12,5% 5,6%

5. Much worse now
than an year ago

1 0 1

10,0% 0% 5,3%

1 0 1

10,0% 0% 5,3%

1 1 2

10,0% 12,5% 11,1%

Tot
10 9 19

100,0% 100,0% 100,0%

10 9 19

100,0% 100,0% 100,0%

10 8 18

100,0% 100,0% 100,0%
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At T1, there is no significant difference between the two groups,
and this may be due to a greater uniformity in distribution of
responses by patients.
At T2 values of answers to Question 2 shows that  44.4% of
patients responded that their general health was unchanged from a
year ago (50% in the study group, 37.5% in the control group)
while the 38.9% that their health has improved from a year ago
(40% in the study group, 37.5% in the control group), there is still
no significant difference between the two groups.
Regarding the functional assessment of Constant-Murrey schede,
during the treatment period there have been no significant
differences between Study Group and Control Group with the
exception of the value of DAILY ACTIVITY in the arm with
lymphedema. At T0 there is no significant difference between
groups but at T1 in the Study Group there have been a significant
improvement in this value (*p:0.016) that remains stable even at
T2 (*p:0.016).

DISCUSSION

With regard to SF36, results at T1 show that in the Study Group,
the values of AF, DF and SM remain unchanged throughout the
treatment period, whereas for the values of RF, SG, AS, there is a
tendency to rise. The highest values of these items show that
patients in Study Group have fewer limitations in work and daily
life activities due to their emotional state, being generally more
viable,  to consider better their overall health, and participate more
in social activities. Unlike the Control Group shows to have
major limitations in work and in the activities of daily life for their
emotional state, and to judge their general health status worsening.
Regarding the value of DF, even if statistical analysis at T1 shows
that there is a non significant difference between groups, Study
Group have a higher value and this indicates that this group of
patients have fewer limitations due to pain, while patients in
Control Group are more limited in performing normal activities
of daily living due to pain. 

In general it seems that at T1 patients in Study Group are
emotionally better off than those in Control Group and that this
improvement will result in less restriction in exercising the normal
activities of daily living and participation in social activity.
For Control Group the results indicate that during the course of
treatment, all values of 8 items have fallen to lower values, and
this indicates that patients in this group perceive their health as
deteriorated, and therefore tend to have more difficulties in
carrying out the normal activities of daily living and participate in
social activities for both emotional and physical state. At the end
of treatment the values of the 8 items have a tendency to rise and
this suggests that even patients in this group perceive an
improvement in their general health, and probably this might be
due to the oedema reduction. 

Analysis of values of the answers to Question 2 at T0 shows that
patients in the Control Group perceive their general health as
better than the previous year, while patients in the study group
were perceiving the same general health status; data analysis
shows a significant difference between groups.  At T1 results
compared with previous assessment show that some of the patients
in the Study Group began to perceive their general health as better
than the previous year compared to the first assessment, while in

The values shown represent mean and standard errors (vertical bar).

For all values of the centimetre measurement of limbs with
lymphedema there are no significant differences between the two
groups at T0, T1 and T2, and this may suggest an equivalence 
of the effects of two treatments on lymphedema.

The values shown in the graphs represent mean.
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the Control Group the percentage of patients who perceived their
health as better than the previous year has dropped dramatically.
Statistical analysis shows that at T1 there is no significant
difference between groups and this may confirm the previous
analysis (SF36), namely that patients in Study Group after one
month of treatment begin to perceive an improvement in their
health.
Even at T2 there is a non significant difference between Study
Group and Control Group, and this is still due to a to a greater
uniformity in distribution of responses by patients
So over time there has been a substantial shift of patients in the
study group to answer number 2, and then to a perceived
improvement in their general health over the previous year, while
a significant deterioration in the perception of their general health
over the previous year in the control group’s patients.

Regarding the Constant-Murrey schede, during the treatment
period there have been no significant differences between Study
Group and Control Group in results of  shoulder functionality
evaluation with the exception of the value of DAILY ACTIVITY
in the arm with lymphedema. 
The significant difference shown at T1 and T2 and this may
confirm the results of the SF36 questionnaire that during the
treatment, patients treated with KT have an improvement in
performing their work and / or activities of daily living.

The evolution over time of centimetre reduction in limb with
lymphedema in Study Group and Control Group, the two graphs
have had a similar trend and this might be due to the fact that the
two treatments have equivalent effects on lymphedema, even if
acting with different mechanisms. 

CONCLUSIONS

This work finds its first limit being a simple comparison between
two groups: a history group in which patients had already tried the
bandage, and a new group that has been proposed KT as an
alternative to multilayer bandage. So there wasn’t a real
randomization of patients who participated in the study.

In this study results show that both treatments had the same effect
on lymphedema reduction and this confirm that Kinesio tape could
be an alternative to multilayer bandage in  the treatment of breast
cancer related lymphedema (2nd and 3rd stage) when this
treatment is proposed within an outpatient therapeutic setting,
although the actual mechanism of action of the taping is still to be
investigated. Patients who received kinesio taping had an
improvement in quality of life and management of social relations
compared to patients who have the bandage, and this suggest that
KT is more  comfortable and convenient due to its characteristics,
even if in the study group there were an higher risk to have
wounds and skin irritation caused by the use of tape or the removal
of it from the skin.

Another limit is the little number of scientific papers in literature
from which explore the real mechanism of action and effects of
taping in lymphedema, so the intention of this study is to add
another element to the limited information we have about

treatment with the tape.Further analysis might be done to evaluate
the real mechanism of action of the kinesio taping and the cost
effectiveness of materials: KT is a one-use product and its
application for extended periods involve higher costs than
multilayer bandage technique in which materials can be reused. 

Immages from the site http://kinesiotapingitalia.it
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These pictures compare the effect of Kinesio taping in reducing
hematoma and lymphoedema.
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This International Society of Lymphology (ISL)
Consensus Document is the current revision of
the 1995 Document for the evaluation and
management of peripheral lymphedema (1). It is
based upon modifications; [A] suggested and
published following the 1997 XVI International
Congress of Lymphology (ICL) in Madrid, Spain (2)

which were discussed at the 1999 XVII ICL in
Chennai, India (3) and considered/confirmed at
the 2000 (ISL) Executive Committee meeting in
Hinterzarten, Germany (4); [B] derived from
integration of discussions and written
comments obtained during and following the
2001 XVIII ICL in Genoa, Italy as modified at the
2003 ISL Executive Committee meeting in
Cordoba, Argentina (5); [C] from suggestions,
comments, criticisms, and rebuttals as
published in the December 2004 issue of
Lymphology (6); and [D] as suggested from
discussions from both the 2005 XX ICL in
Salvador, Brazil and the 2007 XXI ICL in
Shanghai, China as modified at the 2008
Executive Committee Meeting in Naples, Italy (7).
The document attempts to amalgamate the
broad spectrum of protocols advocated
worldwide for the diagnosis and treatment of
peripheral lymphedema into a coordinated
proclamation representing a “Consensus” of the
international community. 
The document is not meant to override
individual clinical considerations for problematic
patients nor to stifle progress. It is also not
meant to be a legal formulation from which
variations define medical malpractice. 
The Society understands that in some clinics the
method of treatment derives from national
standards while in others access to medical
equipment and supplies is limited and therefore
the suggested treatments are impractical.
Adaptability and inclusiveness does come at the
price that members can rightly be critical of
what they see as vagueness or imprecision in
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definitions, qualifiers in the choice of words 
(e.g. the use of may, perhaps, unclear, etc.),
and mention (albeit without endorsement) 
of treatment options supported by limited hard
data.
Most members are frustrated by the reality that
NO treatment method has really undergone 
a satisfactory meta-analysis (let alone rigorous,
randomized, stratified, long-term, controlled
study). 
With this understanding, the absence of
definitive answers and optimally conducted
clinical trials, and with emerging technologies
and new approaches and discoveries on the
horizon, some degree of uncertainty, ambiguity,
and flexibility along with dissatisfaction with
current lymphedema evaluation and
management is to be expected and appropriate.
We continue to struggle to keep the document
concise while balancing the need for depth and
details. 
With these considerations in mind, we believe
that this version of the Consensus presents a
Consensus that embraces the entire ISL
membership, rises above national standards,
identifies and stimulates promising areas for
future research and represents the best
judgment of the ISL membership on how to
approach patients with peripheral lymphedema
as of 2008.  
Therefore the document has been, and should
continue to be, challenged and debated in the
pages of Lymphology (e.g., as Letters to the
Editor), and ideally will remain a continued focal
point for robust discussion at local, national and
international conferences in lymphology and
related disciplines. 
We further anticipate as experience evolves and
new ideas and technologies emerge that this
“living document” will undergo periodic revision
and refinement as the practice and theories of
medicine change and advance.



I. GENERAL CONSIDERATIONS

As a fundamental starting point, lymphedema is an
external (or internal) manifestation of lymphatic
system insufficiency and deranged lymph
transport. It may be an isolated phenomenon or
associated with a multitude of other disabling local
sequelae or even life-threatening systemic
syndromes. In its purest form, the central
disturbance is a low output failure of the
lymphvascular system, that is, overall lymphatic
transport is reduced. This derangement arises
either from congenital lymphatic dysplasia (primary
lymphedema) or anatomical obliteration, such as
after radical operative dissection (e g., axillary or
retroperitoneal nodal sampling), irradiation, or from
repeated lymphangitis with lymphangiosclerosis
(secondary lymphedema) or as a consequence of
functional deficiency (e.g., lymphangiospasm,
paralysis, and valvular insufficiency) (primary or
secondary lymphedema). 
The common denominator, nonetheless, is that
lymphatic transport has fallen below the capacity
needed to handle the presented load of
microvascular filtrate including plasma protein and
cells that normally leak from the bloodstream into
the interstitium. Swelling is produced by
accumulation in the extracellular space of excess
water, filtered/diffused plasma proteins,
extravascular blood cells and parenchymal cell
products. This process culminates in proliferation
of parenchymal and stromal elements with
excessive deposition of ground matrix substances.
High output failure of the lymph circulation, on the
other hand, occurs when a normal or increased
transport capacity of intact lymphatics is
overwhelmed by an excessive burden of blood
capillary filtrate. Examples include hepatic cirrhosis
(ascites), nephrotic syndrome (anasarca), and
deep venous insufficiency of the leg (peripheral
edema).
Although the final pathway is the manifestation of
tissue edema whenever lymph formation exceeds
lymph absorption, the latter entities should
properly be distinguished from lymphedema,
which is characterized by decreased lymphatic
transport. In some syndromes where high output
lymphatic transport failure is longstanding, a
gradual functional deterioration of the draining
lymphatics may supervene and thereby reduce
overall transport capacity. A reduced lymphatic
circulatory capacity then develops in the face of
increased blood capillary filtration.
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Examples include recurring infection, thermal
burns, and repeated allergic reactions. These
latter conditions are associated with “safety valve
insufficiency” of the lymphatic system and can be
considered a mixed form of edema/lymphedema
and as such are particularly troublesome to treat.
Peripheral lymphedema associated with chylous
and non-chylous reflux syndromes is an infrequent
but complex condition that requires specific
diagnostic measures and treatment methods.
In the treatment of “classical” lymphedema of the
limbs (that is, peripheral lymphedema),
improvement in swelling can usually be achieved
by non-operative therapy.
Because lymphedema is a chronic, generally
incurable ailment, it generally requires, as do other
chronic disorders, lifelong care and attention along
with psychosocial support.
The continued need for therapy does not mean a
priori that treatment is unsatisfactory, although
often it is less than ideal. For example, patients
with diabetes mellitus continue to need drugs
(insulin) or special diet (low calorie, low sugar) in
order to maintain metabolic homeostasis. Similarly,
patients with chronic venous insufficiency require
lifelong external compression therapy to minimize
edema, lipodermatosclerosis and skin ulceration
(treatments may be preventative if initiated early).
The compliance and commitment of the patient is
also essential to an improved outcome. For
example, in a patient with diabetes, poor
compliance can result in weight loss, polyuria, and
even coma and, long-term, also blindness, renal
failure, and stroke. With chronic venous
insufficiency, poor patient cooperation may be
causally associated with progressive skin
ulceration, hyperpigmentation, and other trophic
changes in the lower leg. 
Similarly, failure to control lymphedema may lead
to repeated infections (cellulitis/lymphangitis),
progressive elephantine trophic changes in the
skin, sometimes crippling invalidism and on rare
occasions, the development of a highly lethal
angiosarcoma (Stewart-Treves syndrome).
The recent promulgation of a list of risk factors for
secondary lymphedema has become a highlighted
issue due to publications of “do’s and don’ts” lists.
These are largely anecdotal and without sufficient
investigation. While some rely on solid
physiological principles (e.g. avoiding excessive
heat on an “at risk” limb or trying to avoid
infections), others are less supported. It must be



noted that most published studies on incidence of
secondary lymphedema report less than 50%
chance of developing lymphedema and use of
some of these methods for “prevention” of
lymphedema may not be appropriate and likely
subjects patients to therapies which are
unsupported until a point in the future when
evaluation and prognostication has advanced to
identify more clearly specific risks and preventative
measures.

II. STAGING OF LYMPHEDEMA

Whereas most ISL members generally rely on a
three stage scale for classification of a
lymphedematous limb, an increasing number
recognize Stage 0 (or Ia) which refers to a latent
or sub-clinical condition where swelling is not
evident despite impaired lymph transport. It may
exist months or years before overt edema occurs
(Stages I-III). 
Stage I represents an early accumulation of fluid
relatively high in protein content (e.g., in
comparison with “venous” edema) which subsides
with limb elevation. Pitting may occur. An increase
in proliferating cells may also be seen. 
Stage II signifies that limb elevation alone rarely
reduces tissue swelling and pitting is manifest.
Late in Stage II, the limb may or may not pit as
tissue fibrosis supervenes. 
Stage III encompasses lymphostatic elephantiasis
where pitting is absent and trophic skin changes
such as acanthosis, fat deposits, and warty
overgrowths develop. These Stages only refer to
the physical condition of the extremities. A more
detailed and inclusive classification needs to be
formulated in accordance with improved
understanding of the pathogenetic mechanisms of
lymphedema (e.g., nature and degree of
lymphangiodysplasia, lymph flow perturbations
and nodal dysfunction as defined by anatomic
features and physiologic imaging and testing) and
underlying genetic disturbances, which are
gradually being elucidated. 
Recent publications incorporating both physical
(phenotypic) findings with functional imaging (by
LAS at this point) into a combined staging may be
forecasting the future changes in staging. In
addition, incorporation of genotypic information
available in the future may further advance staging
and classification of patients with peripheral (and
other) lymphedema.

Within each Stage, an inadequate but functional
severity assessment has been utilized based on
simple volume differences assessed as minimal
(<20% increase) in limb volume, moderate 
(20-40% increase), or severe (>40% increase).
Clinicians also incorporate factors such as
extensiveness, presence of erysipelas attacks,
inflammation, and other complications to their own
individual severity determinations.
Some healthcare workers examining disability
utilize the World Health Organization’s guidelines
for the International Classification of Functioning,
Disability, and Health (ICF). Quality of Life issues
(social, emotional, physical disabilities, etc.) may
also be addressed by individual clinicians and can
favorably impact therapy and compliance
(maintenance).

III. DIAGNOSIS

An accurate diagnosis of lymphedema is essential
for appropriate therapy. In most patients, the
diagnosis of lymphedema can be readily
determined from the clinical history and physical
examination. In other patients confounding
conditions such as morbid obesity, venous
insufficiency, occult trauma, and repeated infection
may complicate the clinical picture. Moreover, in
considering the basis of unilateral extremity
lymphedema, especially in adults, an occult
visceral tumor obstructing or invading more
proximal lymphatics needs to be considered. For
these reasons, a thorough medical evaluation is
indispensable before embarking on lymphedema
treatment. Co-morbid conditions such as
congestive heart failure, hypertension, and
cerebrovascular disease including stroke may also
influence the therapeutic approach undertaken.

A. Imaging

If the diagnosis of lymphedema is unclear or in
need of better definition for prognostic
considerations, consultation with a clinical
lymphologist or referral to a lymphologic center if
accessible is recommended. The diagnostic tool of
isotope lymphography (also termed
lymphoscintigraphy or lymphangioscintigraphy)
has proved extremely useful for depicting the
specific lymphatic abnormality. 
Where specialists in nuclear medicine are
available, lymphangioscintigraphy (LAS) has largely
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replaced conventional oil contrast lymphography
for visualizing the lymphatic network. 
Although LAS has not been standardized (various
radiotracers and radioactivity doses, different
injection volumes, intracutaneous versus
subcutaneous injection site, epi-or subfascial
injection, one or more injections, different
protocols of passive and active physical activity,
varying imaging times, static and/or dynamic
techniques), the images, which can be easily
repeated, offer remarkable insight into lymphatic
(dys)function.
LAS provides both images of lymphatics and
lymph nodes as well as semiquantitative data on
radiotracer (lymph) transport, and it does not
require dermal injections of blue-dye (as used for
example in axillary or groin sentinel node
visualization i.e., lymphadenoscintigraphy). Dye
injection is occasionally complicated by an allergic
skin reaction or serious anaphylaxis. 
Moreover, clinical interpretation of lymphatic
function after vital dye injection alone (“the blue
test”) is often misleading. Direct oil contrast
lymphography, which is cumbersome and
occasionally associated with minor and major
complications, is usually reserved for complex
conditions such as chylous reflux syndrome and
thoracic duct injury. 
Non-invasive duplex-Doppler studies and
occasionally phlebography are useful for
examining the deep venous system and
supplement or complement the evaluation of
extremity edema. Other diagnostic and
investigational tools used to elucidate
lymphangiodysplasia/lymphedema syndromes
include magnetic resonance imaging (MRI) -
includingMR angiography and newer MR
lymphography techniques, computed tomography
(CT), ultrasonography (US), indirect (water soluble)
lymphography (IL) and fluorescent
microlymphangiography (FM). DEXA, or 
bi-photonic absorptiometry, may help classify and
diagnose a lymphedematous limb but its greatest
potential use may be to assess the chemical
components of limb swelling (% fat, water, lean
mass) before and after treatment. 
IL and FM are best suited to depict initial
lymphatics and accordingly have limited clinical
usefulness albeit valuable in research. US has
found its most practical value in depicting the
dance of the living adult worms in scrotal lymphatic
filariasis.

B. Genetics

Genetic testing is almost becoming practical to
define a limited number of specific hereditary
syndromes with discrete gene mutations such as
lymphedemadistichiasis (FOXC2), some forms of
Milroy disease (VEGFR-3), and
hypotrichosislymphedema- telangiectasis (SOX18).
The future holds promise that such testing
combined with careful phenotypic descriptions will
become routine to classify familial
lymphangiodysplastic syndromes and other
congenital/genetic-dysmorphogenic disorders
characterized by lymphedema, lymphangiectasia,
and lymphangiomatosis. In addition, there are
many other clinical syndromes with lymphedema
as a component and these may have genes
identified in the future.

C. Biopsy

Caution should be exercised before removing
enlarged regional lymph nodes in the setting of
longstanding peripheral lymphedema as the
histologic information is seldom helpful, and such
excision may aggravate distal swelling. Fine needle
aspiration with cytological examination by a skilled
pathologist is a useful alternative if malignancy is
suspected. Use of sentinel node biopsy in the
groin or axilla in staging malignancy such as breast
and melanoma, if validated for determining
metastasis, may lessen the incidence of peripheral
lymphedema by discouraging removal of normal
lymph nodes.

IV. TREATMENT

Therapy of peripheral lymphedema is divided into
conservative (non-operative) and operative
methods. Applicable to both methods is an
understanding that meticulous skin hygiene and
care (cleansing, low pH lotions, emollients) is of
upmost importance to the success of virtually all
treatment approaches. Basic range of motion
exercises of the extremities, especially combined
with external limb compression, and limb elevation
(specifically bed rest) is also helpful to virtually all
patients undergoing treatment. As previously
stated, even widely used methods have yet to
undergo sufficient meta-analysis of multiple
studies which have been rigorous, well-controlled,
and with sufficient followup.
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A. Non-operative Treatment

1. Physical therapy

a. Combined physical therapy (CPT) (also
known as Complete or Complex Decongestive
Therapy (CDT) or Complex Decongestive
Physiotherapy (CDP) among others) is backed by
longstanding experience and generally involves a
two-stage treatment program that can be applied
to both children and adults. The first phase
consists of skin care, a specific light manual
massage (manual lymph drainage), range of
motion exercise and compression typically applied
with multi-layered bandage-wrapping. Phase 2
(initiated promptly after Phase 1) aims to conserve
and optimize the results obtained in Phase 1. It
consists of compression by a low-stretch elastic
stocking or sleeve, skin care, continued “remedial”
exercise, and repeated light massage as needed.
Prerequisites of successful combined
physiotherapy are the availability of physicians (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.
Compressive bandages, when applied incorrectly,
can be harmful and/or useless. Accordingly, such
multilayer wrapping should be carried out only by
professionally trained personnel. Newer
manufactured devices to assist in compression
(i.e. pull on, velcroassisted, quilted, etc.) may
relieve some patients of the bandaging burden
and perhaps facilitate compliance with the full
treatment program and some clinics find that
patient self-care and risk reduction strategies help
maintain edema reduction (although neither of
these has undergone rigorous study).
CPT may also be of use for palliation as, 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 which 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.
A prescription for low stretch elastic garments
(custom made with specific measurement if
needed) to maintain lymphedema reduction after
CPT is essential for long-term care. Preferably, a
physician should prescribe the compression
garment to avoid inappropriate usage in a patient
with medical contraindications such as arterial
disease, painful postphlebitic syndrome or occult
visceral neoplasia. Generally the highest
compression level tolerated (~20-60 mm Hg) by
the patient is likely to be the most beneficial.
Failure of CPT is confirmed only when intensive 
non-operative treatment in a clinic specializing in
management of peripheral lymphedema and
directed by an experienced clinical lymphologist
has been unsuccessful.

b. Intermittent pneumatic compression.
Pneumomassage is usually a  two-phase program.
After external compression therapy is applied,
preferably by a sequential gradient “pump,” 
form-fitting low-stretch elastic stockings or
sleeves are used to maintain edema reduction.
Displacement of edema more proximally in the
limb and genitalia and the development of a
fibrosclerotic ring at the root of the extremity with
exacerbated obstruction of lymph flow needs to
be assiduously avoided by careful observation.
Combining pneumatic compression with MLD has
been reported but not sufficiently evaluated. Some
published reports support the use of MLD as a
monotherapy in newly established and/or mild
lymphedema without fibrosis.

c. Massage alone. Performed as an isolated
technique, classical massage or effleurage usually
has limited benefit. Moreover, if performed overly
vigorously, massage may damage lymphatic
vessels.

d. Wringing out. “Tuyautage” or wringing out
performed with bandages or rubber tubes is
probably injurious to lymph vessels and should
seldom if ever be performed.

e. Thermal therapy. Although combinations of
heat, skin care, and external compression have
been advocated by practitioners in Europe and
Asia, the role and value of thermotherapy in the
management of lymphedema remains unclear
without further rigorous studies.
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f. Elevation. Simple elevation (particularly by bed
rest) of a lymphedematous limb often reduces
swelling particularly in stage I of lymphedema. If
swelling is reduced by antigravimetric means, the
effect should be maintained by wearing of a 
low-stretch, elastic stocking/sleeve.

2. Drug therapy

a. Diuretics. Diuretic agents are of limited use
during the initial treatment phase of CPT and
should be reserved for patients with specific co-
morbid conditions or complications. Long-term
administration of diuretics, however, is
discouraged for it is of marginal benefit in
treatment of peripheral lymphedema and
potentially may induce fluid and electrolyte
imbalance. Diuretic drugs maybe helpful to treat
effusions in body cavities (e.g., ascites,
hydrothorax) and with protein-losing enteropathy.
Patients with peripheral lymphedema from
malignant lymphatic blockage may also derive
benefit from a short course of diuretic drug
treatment.

b. Benzopyrones. Oral benzopyrones, which
have been reported to hydrolyze tissue proteins
and facilitate their absorption while stimulating
lymphatic collectors, are neither an alternative nor
substitute for CPT. The exact role for
benzopyrones (which include those termed
rutosides and bioflavonoids) as an adjunct in
primary and secondary lymphedema treatment
including filariasis is still not definitively determined
including appropriate formulations and dose
regimens. Coumarin, one such benzopyrone, in
higher doses has been linked to liver toxicity.
Recent research has linked this with poor CYP2A6
enzymatic activity in these individuals.

c. Antimicrobials. Antibiotics should be
administered for bona fide superimposed acute
inflammation (cellulitis/lymphangitis or erysipelas).
Typically, these episodes are characterized by
erythema, pain, high fever and, less commonly,
even septic shock. Mild skin erythema without
systemic signs and symptoms does not
necessarily signify bacterial infection. If repeated
limb “sepsis” recurs despite optimal CPT, the
administration of a prophylactic antibiotic (usually
broad spectrum) is recommended. Fungal
infection, a common complication of extremity
lymphedema, can be treated with antimycotic
drugs (e.g., flucanozole, terbinafine). In most
instances, washing the skin using a mild

disinfectant followed by antibiotic-antifungal cream
is helpful.

d. Filariasis. To eliminate microfilariae from the
bloodstream in patients with lymphatic filariasis,
the drugs diethylcarbamazine, Albendazole, or
Ivermectin are recommended. Killing of the adult
nematodes by these drugs (macrofilaricidal effect)
is variable and may be associated with an
inflammatory-immune response by the host with
aggravation of lymphatic blockage. Short and
long-term efficacy of antibiotics (e.g., penicillin or
doxycyclin) separate from skin hygiene in patients
with lymphatic filariasis to prevent elephantine
trophic changes remains to be determined.

e. Mesotherapy. The injection of hyaluronidase
or similar agents to loosen the extracellular matrix
is of unclear benefit and may actually be harmful.

f. Immunological therapy. Efficacy of boosting
immunity by intraarterial injection of autologous
lymphocytes is unclear and needs independent,
reproducible evidence.

g. Diet. No special diet has proved to be of
therapeutic value for uncomplicated peripheral
lymphedema. In an obese patient, however,
reducing caloric intake combined with a
supervised exercise program is of distinct value in
decreasing limb bulk. Restricted fluid intake is not
of demonstrated benefit for peripheral
lymphedema. In chylous reflux syndromes (e.g.,
intestinal lymphangiectasia), a diet as low as
possible or even free in long-chain triglycerides
(absorbed via intestinal lacteals) and high in short
and medium chain triglycerides (absorbed via the
portal vein) is of benefit especially in children.

3. Psychosocial rehabilitation

Psychosocial support with a quality of life
assessment-improvement program is an integral
component of any lymphedema treatment.

B. Operative Treatment Operations designed
to alleviate peripheral lymphedema by enhancing
lymph return have not as yet been accepted
worldwide and often require combined
physiotherapy after the procedure to maintain
edema reduction. In selected patients, these
procedures may act as an adjunct to CPT or be
undertaken when CPT has clearly been
unsuccessful. In some specialized centers,
operative treatment within specific guidelines may
be a preferred approach.
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1. Surgical Resection. The simplest operation is
“debulking”, that is, removal of excess skin and
subcutaneous tissue of the lymphedematous limb.
The major disadvantage is that superficial skin
lymphatic collaterals are removed or further
obliterated. After aggressive CPT, redundant skin
folds may require excision. Debulking has been
reported to be useful in treatment of advanced
fibrosclerotic lymphedema (elephantiasis). Caution
should be exercised in removing enlarged lymph
nodes or softtissue masses (e.g., lymphangiomas)
in the affected extremity as lymphedema may
worsen thereafter. Omental transposition,
enteromesenteric bridge operations, and the
implantation of tubes or threads to promote
perilymphatic spaces (substitute lymphatics) have
not shown long-term value and should be avoided
without further published evidence. Chylous and
other reflux syndromes are special disorders
which may benefit from CT-guided sclerosis,
operative ligation of visceral dysplastic lymphatics,
and/or lymphatic to venous diversion.

2. Liposuction. Liposuction has been reported to
completely reduce non-pitting, non-fibrotic,
extremity lymphedema due to excess fat
deposition (which has not responded to
nonoperative therapy) in both primary and
secondary lymphedema. Just like conservative
treatment, long-term management requires strict
patient compliance with dedicated wearing of a
low-stretch elastic compression garments. This
operation and follow-up should be performed by
an experienced team of surgeon, nurses and
physiotherapists to obtain optimal outcomes.

3. Microsurgical procedures. This operative
approach is designed to augment the rate of
return of lymph to the blood circulation. The
surgeon should be well-schooled in both
microsurgery and lymphology.

a. Reconstructive methods. These
sophisticated techniques involve the use of a
lymphatic collector or an interposition vein
segment to restore lymphatic continuity.
Autologous lymph vessel transplantation generally
has been restricted to unilateral peripheral
lymphedema due to the need for one healthy leg
to harvest the graft.

b. Derivative methods. Lymphatic-venous and
lymphatic-nodal venous shunt are currently in use
and these procedures are undergoing
confirmation of long-term patency and

demonstration of improved lymphatic transport
(i.e., objective physiologic measurements of long-
term efficacy). Experience with these procedures
over the last 20 years suggests that improved and
more lasting benefit is forthcoming if performed
early in the course of lymphedema.

4. Treatment Assessment. In each patient
undergoing therapy, an assessment of limb
volume should be made before, during and after
treatment. This volume can be measured by water
displacement, derived from circumferential
measurements using the truncated cone formula,
by perometer, or by other means. It is desirable,
however, that treatment outcomes be reported in
a standardized manner in order to compare and
contrast the effectiveness of various treatment
protocols. Additional assessments by imaging
modalities such as lymphangioscintigraphy to
document functional changes in lymphatic
drainage and DEXA or magnetic resonance
imaging to determine volume and tissue
compositional changes would add scientific rigor
to analysis of the different treatment approaches.
Tissue alterations and fluid changes may also be
examined by tonometry and bio-electrical
impedance. Psychosocial indices and visual analog
scales of patient perceptions are also useful.

C. Molecular Therapy. Despite ongoing
research, molecular treatments (e.g.
administration of VEGF-C by various methods) has
not yet been translated to the clinic. While the
addition of growth (or inhibitory) factors is
attractive, the availability of these treatments in the
future is uncertain at this time and should be
conducted in the context of co-morbid conditions
(e.g. cancer and drug regimens).

V. RESEARCH AGENDA

While recognizing and encouraging individual
investigators to pursue many different avenues of
investigation, some general directions can be
formulated. 
Ongoing epidemiologic studies on the incidence
and prevalence of lymphedema regionally and
worldwide will benefit from the further
development and establishment of standardized,
secure, intercommunicating database-registries.
Assessment of lymphedema risk and steps for
lymphedema prevention in different groups of at
risk patients need to be determined. 
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Studies might include research on minimizing or
preventing secondary lymphedema through
altered operative/sampling techniques 
(e.g., sentinel node biopsy or precise anatomical
knowledge of derivative pathways), vector control
(as demonstrated in China) and prophylactic drugs
for filariasis, identification of patients with heritable
genetic defects for lymphangiodysplasia
(lymphedema), and use of massage or
compression where lymphatic drainage is
subclinically impaired as documented by imaging
techniques (e.g., LAS). 
Research in molecular lymphology including
lymphatic system genomics and proteomics
should be encouraged. With the cellular and
molecular basis of lymphedema associated
syndromes better defined, an array of specific
biologically-based treatments including modulators
of lymphatic growth and function should become
available. 
Improved imaging techniques and physiological
testing need to be devised to allow more precise
noninvasive methods to measure lymph flow
dynamics and lymphangion activity. Continuous
improvement in imaging techniques as well as
development of new technologies (e.g. near
infrared) to visualize the superficial and deep
lymphatic system. 
As knowledge accrues, the current crude
classification of lymphedema should be revisited
and modified to include a more encompassing
clinical description based on genetic, anatomic,
and functional disability.
Accordingly, treatment, whether by designer
drugs, gene or stem cell therapy, tissue
engineering, physical methods or new operative
approaches, should be directed at preventing,
reversing or ameliorating the specific lymphatic
defect and restoring function and quality of life.

VI. CONCLUSION

Lymphedema may be simple or complex but
should not be neglected. Accurate diagnosis and
effective therapy is now available, and lymphology
itself is now recognized as an important speciality
in which clinicians are carefully trained in the
intricacies of the lymphatic system, lymph
circulation, and related disorders. The emerging
era of molecular lymphology should result in
improved understanding, evaluation and treatment
in clinical lymphology.
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ABSTRACT

Among primary immunodeficiencies, common variable
immunodeficiency (CVID) is defined by an impaired production
of immunoglobulins, characterized by low levels of plasma
immunoglobulins and altered antibody response. The case reported
was initially interpreted as a CVID.
A male, 20 years old, suffered from diarrhoea (2-4 times a day),
weight loss (8 kilos in 5 years), and malnutrition
(hypogammaglobulinemia, hypoalbuminemia, leukocytopenia
with lymphocytopenia). Accurate diagnostic assessment allowed
to diagnose a protein-losing enteropathy. Conventional oil contrast
lymphangiography allowed to accurately assess the case and to
establish a proper therapeutic approach. The operation consisted in
multiple antigravitational ligatures of dilated and incompetent
chylous vessels and chylous vessel-mesenteric vein
microanastomoses.
Parameters concerning albumin and leukocytes normalized in 1
week after operation and remained stable with time, there were no
more episodes of diarrhoea and the patient recovered weight.
An accurate diagnostic assessment and above all
lymphangiography allow to diagnose properly difficult cases of
immunodeficiency due to intestinal protido-dispersion and to plan
a correct therapeutic functional approach.

KEY WORDS: Chylous Dysplasia, Protein Losing Enteropathy,
Immunodeficiency, Microsurgery, 
Derivative chylous-venous shunts.

INTRODUCTION

Among primary immunodeficiencies, common variable
immunodeficiency (CVID) is defined by an impaired production
of immunoglobulins, characterized by low levels of plasma
immunoglobulins and altered antibody response. The case reported
was initially interpreted as a CVID. But, clear information about
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the patient’s medical history and accurate clinical examination
allowed to reach the correct diagnosis and perform a proper
treatment.
In case of chylous disorders, from the immunological point of
view, it is important to avoid the leakage of immunoglobulins and
lymphocytes in order to maintain immunologic competence.
Lymph in the thoracic duct contains from about 2,000 to 20,000
lymphocytes per mm3, i.e., a concentration of lymphocytes 2-10
times higher than in the blood. This lymphocytosis varies
according to the number of lymph nodes, temperature, digestive
phase and endocrine conditions. It is, therefore, easy to understand
the importance of restoring normal drainage of the intestinal
lymph circulation. In the majority of cases, malnutrition is present,
with significant hypoproteinemia – specially affecting the albumin
fraction – and weight loss. Respiratory problems and steatorrhea
are also often present in Protein Losing Enteropathy associated
forms (1-5).
In case of chylous dysplasias,  patients should not undergo
operation prematurely until at least a proper diagnosis has been
made as to the nature and site of the likely chyle leak. During this
period, the patient should be properly metabolically compensated
through an appropriate diet with protein integration and limited
lipid input confined only to medium chain triglycerides (MCT).
MCTs, rather than being absorbed through intestinal chyliferous
lymphatic roots, use the portal venous pathway. The addition of
water-soluble vitamins (ADEKs tablet) should also be considered.
From the etiopathological point of view, a malformation affecting
the thoracic duct, Pecquet cyst, and/or chyliferous vessels can
cause a significant obstacle to lymph drainage and, in particular, to
intestinal drainage. Therefore, chyliferous vessels along the walls
of the small intestine and of the mesentery become significantly
dilated and abnormally stretched  due to chylous stasis. The
disease also features lymphatic megacollectors with more or less
extensive chylous lymphangiectasia, often associated with
lymphangiomyomatosis (6-10). In some cases, the chyliferous vessel
at the centre of the villus breaks into the intestinal lumen, thus



causing the loss of proteins, lipids, lipoproteins, and even calcium
and glucose, which lead to metabolic disorders that are typical of
so called “Protein Losing Enteropathy” (PLE).
In this article, we describe a case of immunodeficiency which was
due to a condition of protein loosing enteropathy. The chyle reflux
towards the intestinal lumen caused the loss of albumin,
antibodies, lymphocytes in a manner that the patient presented a
situation of serious immunodeficiency that threatened his life.

CLINICAL CASE

A male, 20 years old, suffered from diarrhoea (2-4 times a day),
weight loss (8 kilos in 5 years), malnutrition (BMI 16,6),
hypogammaglobulinemia, hypoalbuminemia, leukocytopenia and
lymphocytopenia, associated with diarrhea.
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After a first interpretation of the clinical feature as CVID, an
ccurate diagnostic assessment allowed to diagnose a protein-losing
enteropathy. 
High resolution ultrasonography demonstrated a certain quantity
of intrabdominal free fluid, markedly dilated (43 mm diameter)
ileal intestinal loops full of intraluminal liquid, thickened intestinal
wall (4,5 mm diameter) with rich vascularisation of the wall.
The test of protein dispersion with 99mTC labelled albumin proved
an intestinal protein dispersion probably at the ileal region.
Lymphoscintigraphy was not indicative of the kind and site of the
chyle leakage.
Conventional oil contrast lymphangiography allowed to accurately
assess the case. Lymphographic phase showed markedly dilated
lymphatic pathways at the iliac-lumbar-aortic region, mainly at the
right side, with dysplastic vessels and gravitational reflux. Cisterna
chyli and thoracic duct were normal (Fig.1).

Fig. 1 - Lymphography  showes  dilated lymphatic pathways at the iliac-lumbar-aortic region, mainly at the right side, with dysplastic
vessels and gravitational reflux.
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Fig. 2 - Chylous vessels are pointed out thanks to a fatty meal.
They appear dilated and full of chyle..

At first, a total parenteral nutrition and protein integration were
performed for about a week, but without obtaining any
improvement as concerns the metabolic alterations.
Hypoalbuminemia and lymphocytopenia persisted. 
Therefore, it was decided to operate the patient and a proper
surgical approach was established. 
Chylous vessels were pointed out thanks to a fatty meal (60 gr. of
butter eaten at 4 o’clock in the morning before operation). 
They appeared dilated and full of chyle. 
The operation consisted in multiple antigravitational ligatures 
of dilated and incompetent chylous vessels and chylous vessel-
mesenteric vein microanastomoses (Figs. 2, 3). 
Chylous dysplastic vessels were ligated with non-absorbable
suture material. The difficulty was not to break these vessels in
order to avoid chylous ascitis. 
The iliac and right colic regions were the main areas where we
performed these antigravitational ligatures. 
At the mesocolic area, near the right segment of the trasversus, we
could find two dilated chylous collectors which were cut and both
cut-ends anastomosed to a near mesocolic vein by an end-to-end
telescopic technique, using a U-shaped stitch to pull the collectors
inside the vein. Other stitches were put to fix the vessels to the
venous stump.

Fig. 3 - Lymphatic-mesenteric vein anastomosis.



In conclusion, considering the etiopathogenesis as well as the
nature and complexity of chylous dysplasias, the treatment of
these difficult pictures and the outcome significantly depend on
the skills of the physicians/surgeons and on the available
technology and equipment. For this reason, it is highly
recommended that these patients be referred to the few centers that
have a specific surgical experience in the treatment of this disease.
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RESULTS

In less than a week, biochemical parameters improved and reached
almost normality. Post-operative course was favourable and drains
could be removed after 5 days, without the appearance of chylous
ascitis. After a week of total parenteral nutrition, the patient started
eating, following a diet regimen with medium chain triglicerides.
Presently, at over 1 year from operation, the metabolic conditions
are stable, there no signs of malnutrition and the patient could
conduct a normal life, gathering also in weight. Since the chylous
dysplasia is very extensive, he is stil following a proper diet
regimen. But, before microsurgical operation this diet was not
sufficient to improve his clinical conditions and to adequately
integrate the loss of albumin. Thus, the association of surgical
approach and diet were able to help him in reaching stable
conditions of a proper metabolic situation and a normal intestinal
function without diarrhea.

DISCUSSION AND CONCLUSIONS

In this case the intestinal loss of chyle with proteins and
lymphocytes were higher than what it could be administered, thus
the surgical approach was necessary and aimed at reducing this
leak. The alternative of a right colectomy should have been
considered, but this would have been a symptomatic solution not a
causal one. This would have brought in this case towards the
formation of other areas of gravitational reflux because the
dysplasia was more extensive. Instead, performing lymphatic
ligatures and deriving the chyle into the blood stream, the
reduction of chylous hypertension allowed to obtain a positive and
stable result.
The wide ranging extension of the chylous malformations and the
complexity of their association with dysplasia of chylo-lymphatic
vessels, thoracic duct, and chylous cyst explain why, especially in
the newborn, sometimes these conditions affecting multiple-
districts are incompatible with life. Further, upon clinical onset of
the most severe cases, effective treatment may be difficult to
achieve later in life, thus leading to more or less complex
prognostic implications involving “quoad valetudinem” as well as
“quoad vitam” issues 11.
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ABSTRACT

The purpose of the present study is to compare two physical
treatments addressing the axillary web syndrome. 28 patients who
underwent breast cancer surgery and who developed an AWS are
included in this study. First, the patients filled out a questionnaire.
Then, each third physical treatment, several measurements were
taken of which, the length and the location of the adherence, the
specific joint range of motion, and the pain level using the visual
analogue scale (VAS).
We observed a striking link between the axillary surgery and the
development of the AWS.  
It would seem that an axillary surgery at minima would spawn less
lymphatic damages than an axillary clearing; therefore, reducing
yet not avoiding the complication.  Our data did not allow us to
identify the superiority of one treatment over the other. On the
other hand, we observed a significant improvement over 13
treatments in both groups and a trend towards a resolution of the
AWS in less than 2 months with physical therapy.

KEY WORDS: axillary web syndrome (AWS), physical treatment.

INTRODUCTION

In the physical therapy scope of practice, axillary surgery holds a
lot of morbidity and within the potential complications AWS is
one of them. This syndrome usually appears between the 2nd and
3rd week post surgery and takes the form of palpable and visible
upper extremity adherences. These adherences not only can be
painful but also restrict significantly shoulder mobility especially
in the range of abduction and flexion.

OBJECTIVES

Some authors (1, 2) considere that the AWS has a spontaneous
recovery in less than 3 months. However, other authors (3) not only
questioned the spontaneous recovery but they went further in
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stating the significant role played by a well rounded physical
treatment plan of care. To this date no consensus is available on
the appropriate physical treatment of AWS.  Physical therapists
confronted with this syndrome support early intervention and use
diverse techniques based on their own clinical experience and
published articles on the subject.  
The objective of the current study is to compare two types of
physical treatment of AWS.

METHOD

Our population consists in 28 patients who, after undergoing
breast cancer surgery, developed an AWS. First, a questionnaire
was filled out by the patient and the physical therapist.  Then,
every third physical therapy visit, several measurements were
taken such as the length and location of the adherence and the
upper extremity range of motion (shoulder flexion, abduction, and
external rotation, elbow extension, wrist extension). Lastly, a
visual analogue scale (VAS) was used to estimate the pain level.
The measurements were a mean to describe the adherences and to
objectively evaluate the efficacy of the treatment.
The questionnaire allowed us to gather:

– general patient information and the type of surgery performed;

– precise adherence information;

– the measurements performed on the adherences.

ANALYSIS

All data were analysed with Graphpad Instat software.  
The statistical tests were chosen based on the population being
normally distributed or skewed and being paired or not.
Each test gave us a p-value which allowed us to identify if there
was a significant difference: two results were possible:

– Either p>0.05, there is no significant difference;

– Either p<0.05, there is a significant difference.



RESULTS

The physical treatment is described in table 1:
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Table 1 - Main features of the treatment under evaluation

Treatment 
groups

Treatment Treatment reactivity as perceived by the therapists Treatment reactivity as perceived by the patients 
(means of the differences between VAS linked 
to the adherence and VAS linked to the treatment)

Treatment 1 – Manual lymphatic
drainage (MLD)

– Light adherence
stretch

Pain free range +1.18 (0-4.5) during treatment time

Treatment 2 – Soft tissue work
– Adherence stretch
– Upper extremity 

mobilisation

Pain free as well as within painful range +0,52 (0-2,4) during treatment time

Table 2 - Evolution of the features of the treatment group 1 δ = standard deviation

Parameters
(means in %) Measure 1 Measure 2 Measure 3 Measure 4 Measure 5 p-value

Range in shoulder
flexion 100

109,402
(δ=16,3)

116,247
(δ=20,5)

118,466
(δ=25,6)

120,267
(δ=28,1)

0,0014
Very significant

Range in shoulder 
abduction 100

109,610
(δ=18,2)

132,936
(δ=45,7)

143,838
(δ=64,7)

155,647
(δ=92,2)

0,0002
Extremely significant

VAS of adherence 100
85,674

(δ=15,24)
51,487

(δ=36,8)
37,925

(δ=44,4)
28,571

(δ=48,7)
0,0007

Extremely significant

VAS of treatment 100
76,760

(δ=38,3)
41,894

(δ=38,9)
19,222

(δ=36,3)
14,285

(δ=37,7)
0,0002

Extremely significant

Treatment 1 consisted in the association of manual lymphatic
drainage (MLD) with stretching and mobilisation of the adherence
without mobilising the upper extremity.  Further, the patient’s arm
never was positioned beyond the pain free abduction range
tolerated. The MLD techniques used during the treatment were the
ones suggested and performed according to the Leduc’s method.
The stretching techniques were performed along the adherence
axis either between the thumb and index or between both thumbs.
The mobilisation consisted of transverse finger pressures
perpendicular to the adherence axis.
Treatment 2 consisted of first petrissage type of massage which
was applied at the adherence site, the axilla, the arm, the elbow,
and the forearm. In this type of plan of care, the key element is the
massage which comes first before any adherence stretching or

mobilisation of the upper extremity. Upper extremity passive
mobilisations were set to force shoulder flexion (at times also
shoulder abduction). This way, the adherence can also be stretched
by combining wrist extension with shoulder flexion. The
adherence was also treated by means of the therapist hands in such
a way to create a long axis stretching towards both ends.
The both treatments could essentially be distinguished by either
the use or non use of 2 techniques:

– The MLD solely used in the treatment group 1;

– Passive mobilisations of the upper extremity (set to force
shoulder flexion), solely used in the treatment group 2.

We observed the features of our sample and the AWS using 28
patients over a period ranging from 2007 to 2009.
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DISCUSSION

Our population consists of 28 patients who present an AWS
following breast cancer surgery.
Over a 2 year follow up, we observed that none of our patients
received a surgery limited to the breast. Indeed, all the surgeries
performed also involved the axillary region.  These observations
are supported by Moskovitz’s study (2001).  Indeed, Moskovitz’s
study, conducted over a 16 year period, found 44 cases of AWS
over 750 breast cancer surgeries.  None of the AWS  was observed
after a surgery limited to the breast. Therefore, the AWS seems to
be related to axillary surgery.

Regarding axillary surgery, we saw in our study that 82.14% of the
subjects (23 patients) had an axillary clearing whereas only
17.85% had sentinel node removal (5 patients).  
These values are close to Leidenius observations (2003). Indeed,
based on a sample of 85 female patients who had breast cancer
surgery Leidenius observed that:

– 20% of AWS in the patients who underwent the sentinel node
surgical technique (10 patients over 49)

– 72% of AWS in the patients who underwent the axillary
clearing (26 patients over 36)

Table 3 - Evolution of the features of the treatment group 2

Parameters
(means in %) Measure 1 Measure 2 Measure 3 Measure 4 Measure 5 p-value

Range in shoulder
flexion 100

112,016
(δ=11,6)

125,312
(δ=18)

128,622
(δ=17)

132,665
(δ=20,6)

0,0030
Very significant

Range in shoulder 
abduction 100

117,797
(δ=24,5)

120,949
(δ=27,3)

126,060
(δ=27,9)

146,060
(δ=27,5)

0,0042
Very significant

VAS of adherence 100
95,267

(δ=51,3)
83,350

(δ=63,4)
44,344

(δ=45,9)
32,309

(δ=43,2)
0,0007

Significant

VAS of treatment 100
81,347

(δ=17,8)
56,372

(δ=25,8)
38,467

(δ=41,2)
28,856

(δ=39,5)
0,0101

Significant

Table 4 - Comparison of both groups, of each parameter, of each measurement

Parameters Group 1 Group 2 p-value(means in %)

Flexion range, M2 109,402   (δ=16,3) 112,016   (δ=11,6) 0,7442<0,05

Flexion range, M3 116,247   (δ=20,5) 125,312   (δ=18),0 0,2908<0,05

Flexion range, M4 118,466   (δ=25,6) 128,622   (δ=17),0 0,2229<0,05

Flexion range, M5 120,267   (δ=28,1) 132,665   (δ=20,6) 0,2229<0,05

Abduction range, M2 109,610   (δ=18,2) 117,797   (δ=24,5) 0,5205<0,05

Abduction range, M3 132,936   (δ=45,7) 120,949   (δ=27,3) 0,6148<0,05

Abduction range, M4 143,838   (δ=64,7) 126,060   (δ=27,9) 0,5806<0,05

Abduction range, M5 155,647   (δ=92,2) 146,060   (δ=27,5) 0,8283<0,05

AVS of adherence, M2 85,674   (δ=15,4) 95,267   (δ=51,3) 0,6458<0,05

AVS of adherence, M3 51,487   (δ=36,8) 83,350   (δ=63,4) 0,2950<0,05

AVS of adherence, M4 37,925   (δ=44,4) 44,344   (δ=45,9) 0,8128<0,05

AVS of adherence, M5 28,571   (δ=48,7) 32,309   (δ=43,2) 0,8939<0,05

AVS of treatment, M2 76,760   (δ=38,3) 81,347   (δ=17,8) 0,8104<0,05

AVS of treatment, M2 41,894   (δ=38,9) 56,372   (δ=25,8) 0,4874<0,05

AVS of treatment, M2 19,222   (δ=36,3) 38,467   (δ=41,2) 0,4118<0,05

AVS of treatment, M2 14,285   (δ=37,7) 28,856   (δ=39,5) 0,5325<0,05



recovery of 44.44 (±14.16) days for group 1 and of 46.63 (±11.52)
days for group 2.  The delays correspond to about one month and a
half.  Therefore, our data show a trend towards a recovery in less
than 2 months when AWS is addressed by physical treatment.  

CONCLUSION

Based on these results, physical treatment seems to play a positive
role in the recovery from AWS. Therefore, despite a potential
spontaneous recovery in less than 3 months physical therapy
should be considered in the plan of care of AWS.

BIBLIOGRAPHY 

1. Moskovitz A.H., Anderson B.O., Yeung R.S., Brd D.R., Lawton
T.J., Moe R.E.: Axillary web syndrome after axillary dissection.
The American Journal of Surgery, 2001; 181: 434-439.

2. Leidenius M., Leppanen E., Krogerus L., Von Smitten K.:
Motion restriction and axillary web syndrome after sentinel node
biopsy and axillary clearance in breast cancer. The American
Journal of Surgery, 2003; 185: 127-130.

3. Kepics, Jane M.: Physical therapy treatment of axillary web
syndrome. Rehabilitation Oncology, 2004.

4. Brandao R., Jordao S., Duarte N., Pascoalinho J., Jordao J.,
Rosario Vieira M., Colarinho P., Quaresma P., Calado D.:
Manuel lymphatic drainage with and without nonsteroidal 
anti-inflamatory drugs associated to the conventional treatment
of physical therapy in the lymphatic vessel “overload”.
Re(habilitar), 2006; 3: 87-108.

28
THE EUROPEAN JOURNAL OF LYMPHOLOGY - Vol. XXI - Nr. 59 - 2010

Without preventing the occurrence of AWS, it would seem that a
more restricted axillary surgery, spawning less lymphatic
damages, reduces the incidence of the syndrome.
An average delay of 15.26 (±10.4) days for the occurrence of the
AWS is observed in our study.This delay is in total agreement
with Moskovitz’s study (2001), in which was found a peak of
occurrence between the 2nd and 3rd week post-surgery.
Regarding our study, for both groups, the evolution of the physical
treatment plan of care data varied from significant to extremely
significant.  This level of significance is observed over the first
five measurements, which corresponds to 13 physical treatments.
Therefore, based on these results we can conclude that both
treatments are efficient within 13 treatments.
The post-test didn’t reach the level of significance for the observed
differences between each measurement time or over 3 physical
treatments.  Based on the level of significance, the efficacy of the
treatments was reached solely after 13 treatments.  This is in
agreement with Brandao (4) who reported a significant evolution
after 10 physical treatments.
Regarding the between group comparison, for each variables and
at each time of measurement the results never reached the level of
significance. Therefore, we can conclude that none of the
treatments is superior over the other.
Since there was a significant clinical improvement after 10
treatments (whether be it a classical approach or combined to
MLD), physical treatment should be implemented in case of AWS.
Knowing that we observed a significant improvement for both of
our groups after 13 treatments, ideally, we should now make the
attempt to show that physical treatment allows a faster recovery
from this syndrome.  In fact, we observed respectively a delay to
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