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ABSTRACT 

Lymphedema is a common condition with 
global impact and a multitude of complications, 
however, only a few professionals specialize in 
its management. A retrospective analysis of 105 
subjects with unilateral lymphedema upper or 
lower limb was performed to investigate wheth-
er the duration of lymphedema constitutes an 
important factor associated with the efficacy of 
complete decongestive therapy (CDT). Subjects 
were classified into two groups according to the 
duration of lymphedema, prior to CDT: group 
A (≤1 year) and group B (>1 year). Both groups 
were treated daily according to the same CDT 
protocol for four weeks. The CDT efficacy was 
determined based on the percent reduction of 
excess volume (PREV) measurements. Lym-
phedema was significantly reduced in both 
groups of subjects, but significantly more in 
group A (p<0.001). In subjects with upper limb 
lymphedema, median value of PREV was 80.8% 
(interquartile range, 79.1-105.0%) in group A 
and 62.0% (interquartile range, 56.7-66.5%) in 
group B (p<0.001). In subjects with lower limb 
lymphedema PREV was 80.7% (interquartile 
range, 74.9-85.2%) and 64.5% (interquartile 
range, 56.0-68.1%) for groups A and B, respec-
tively (p<0.001). Duration of lymphedema was 
found to be a strong predictive factor that may 
significantly impact CDT efficacy. Therapeutic 

effects were increased in subjects who were 
detected and treated earlier for lymphedema. 

Keywords: lymphedema, CDT, physical 
therapy modalities, predictive factor, rehabi-
litation 

Lymphedema is the presence of excess 
interstitial fluid, high in protein due to insuf-
ficient transport capacity of the lymphatic sys-
tem (1). The lymphatic defect may be due to 
an error in lymphatic development – termed 
primary lymphedema, or to an acquired cause 
by injury to a normal lymphatic system – re-
ferred to as secondary lymphedema (2). How-
ever, more recent studies have shown that a 
lymphatic injury is only an initial event, caus-
ing several subsequent changes that in some 
patients lead to the development of secondary 
lymphedema (3). Primary lymphedema is 
rare, while secondary type is responsible for 
the 99% of individuals with lymphedema; 
incidence of primary lymphedema is 1/100,000 
as opposed to that of secondary type which is 
estimated at 1/1,000 (2,4,5). The prevalence of 
lymphedema is usually underestimated, main-
ly because of the retrospective design of most 
studies and the fact that they rely on small-
size samples (6). 

Regardless of classification, clinical char-
acteristics include chronic swelling, localized 
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pain, atrophic skin changes, and secondary 
skin/soft tissue infections (7). Malignant de-
generation also represents a rare yet severe 
complication of chronic lymphedema (5). Ac-
cording to health-related quality of life ques-
tionnaires (HRQoL), lymphedema affects 
patients' quality of life. There are many fac-
tors associated with this effect including, lack 
of awareness of lymphedema by healthcare 
professionals, poor information provided to 
patients, insufficient specialized resources, 
frequency of acute inflammatory episodes, 
presence of pain, skin quality, and reduced 
limb mobility (8). 

Although various techniques have been 
proposed for lymphedema rehabilitation, com-
plete decongestive therapy (CDT) represents 
the gold standard as the most effective thera-
peutic approach (9,10). CDT is divided into 
two phases. The aim of phase I (intensive 
phase) is to decongest the lymphedematous 
area, whereas the aim of phase II (mainte-
nance phase) is to optimize and maintain the 
above results (9). The efficacy and safety of 
phase I CDT has already been assessed, with 
the reduction of edema being quite high (11).  

From the economic point of view, finan-
cial cost of lymphedema is related to direct 
and indirect costs and increases significantly 
with increasing stage and severity of lymphe-
dema (12,13). Chronic wounds and cellulitis 
are mainly responsible for the high costs and 
disease burden (14). However, despite the 
significant benefits of CDT in patients with 
lymphedema, few professionals specialize in 
its management, leading to substantial delays 
in detection, misdiagnosis, and inappropriate 
treatment (15). In addition, lack of reimburse-
ment for treatment adds an extra burden on 
the delay because of financial pressure it put 
on patients (12). Duration of lymphedema is 
empirically considered as an important factor 
associated with treatment efficacy, but studies 
that have examined this association are limit-
ed and conflicting. Therefore, the connection 
between duration of lymphedema and CDT 
efficacy needs further examination since it is 
of critical importance to public health, not on-
ly in Greece, but in many other countries. This 
is easily understood considering the impact of 

lymphatic filariasis (more than 129 million pa-
tients globally) and iatrogenic injuries as a 
consequence of surgery, radiation therapy and 
chemotherapy for cancer (approximately 1 in 
5 patients treated for breast cancer will experi-
ence lymphedema) (6,16,17). 

The purpose of this study is to investi-
gate whether duration of lymphedema com-
poses a potential factor associated with the 
efficacy of CDT in patients with lymphedema. 

MATERIAL AND METHODS 

Study Design and Settings 

A retrospective cohort study of consecu-
tive subjects treated for limb lymphedema ac-
cording to the principles of CDT was conduct-
ed. The database included subjects with lym-
phedema who were receiving treatment at the 
Vascular Unit of "Sotiria" General Hospital, 
Department of Internal Medicine, National 
and Kapodistrian University of Athens, Athens, 
Greece between March 2017 and April 2019. 
The study was conducted on the initiative of 
researchers from the Laboratory of Neuromus-
cular and Cardiovascular Study of Motion 
(LANECASM), University of West Attica. 

Medical records and physiotherapy treat-
ment records were retrieved and analyzed. No 
follow-up data were collected. Written in-
formed consent was obtained from all partici-
pants. The study was approved by the Thesis 
Review Committee of the Institute (Depart-
ment of Physiotherapy, University of West 
Attica, issued approval REG NUMBER 1353) 
(11), conducted in accordance with the Decla-
ration of Helsinki and its later amendments, 
and reported according to STROBE guidelines 
(18). Lymphedema measurements and CDT 
protocol has been described elsewhere (11); 
details are currently provided in brief.  

Study Population 

One hundred and forty-four subjects 
with lymphedema referred from angiologists, 
breast surgeons, and oncologists were identi-
fied and assessed for enrollment. A thorough 
history, detailed physical examination, and
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other medical tests including blood tests, chest 
X-ray, electrocardiography, echocardiogram,
colored-flow duplex venous ultrasonography,
computer tomography (CT), or lymphoscinti-
graphy were performed in order to rule out
other potential causes of limb edema such as
heart or kidney failure, lipedema, etc. (19).
The above assessments were completed by a
medical physician with expertise in lymphatic
diseases in collaboration with an experienced
physiotherapist.

Eligible participants had a diagnosis of 
previously untreated unilateral lymphedema 
of the limb. Participants were excluded if they 
had severe heart disease, uncontrolled hyper-
tension, acute lymphangitis, deep vein throm-
bosis, neuromuscular impairment, and non-
adherence to CDT protocol. Finally, 105 sub-
jects fulfilled the criteria and were included in 
our study (Table 1). The rest (39 subjects, 27% 
of the total population assessed) were declined 
enrollment. 

For the purpose of the study, eligible sub-
jects were classified into two distinct groups 
according to the duration of lymphedema 
prior to CDT: group A (≤1 year) and group B 
(>1 year). 

Complete Decongestive Therapy  

All participants underwent daily CDT. 
The program was administered 5 days a week 
for 20 sessions by a specialized physiothera-
pist, as recommended by the International So-
ciety of Lymphology (ISL) (20). Each session 
included 1 hour of lymphatic massage, also 
known as manual lymphatic drainage (MLD) 
with Vodder technique, compression therapy 
via multilayered, short-stretch (low-stretch) 
bandages, skin care, and specific lymphedema 
rehabilitation exercises (9). Furthermore, at 
each session an assessment was performed to 
identify issues related to skin infections, such 
as skin redness, rashes, swelling, heat, itching, 
and trauma. 

The aim of the treatment was to decrease 
volume of edema and thus improve patient 
functionality (1). At the end of each treatment 
instructions were provided to subjects in print 
and subjects were encouraged to do self-treat-

ment (self-lymph drainage, wearing compres-
sion garments, doing remedial exercises) and 
skin care in order to enhance the benefits of 
CDT (9,21).  

Data Collection and Measurements 

Data were collected from each individual 
patient's clinical records. After a retrospective 
chart review, the following personal and 
clinical characteristics were obtained: sex, age, 
type of lymphedema (primary or secondary), 
disease stage (I-III), baseline total volume in 
the affected limb, and edema measurements 
[excess volume (EV) and percent of excess 
volume (PEV)]. 

Type and stage of lymphedema were 
determined according to the instructions of 
the consensus document of the ISL (20). Limb 
measurements were made using a flexible non-
stretch tape in combination with validated 
automated software (Limb Volume Profession-
al, Bioscience Research Institute). EV and 
PEV were also calculated by the above soft-
ware. Essentially, EV was defined as the volu-
metric difference between the affected and 
unaffected limb (volume in the affected limb 
volume in the unaffected limb), whereas PEV 
as the percentage of EV divided by the volume 
in the unaffected limb (EV / volume in the 
unaffected limb) × 100. The response to the 
therapeutic intervention CDT was estimated 
by the percent reduction of excess volume 
(PREV), according to the following formula: 
[(pre-treatment EV post-treatment EV) / pre-
treatment EV] × 100. 

Assessments, including EV and PEV 
measurements, were performed at baseline, 
end of second week, end of third week, and at 
the end of therapy. Second and third measure-
ments assessed after completion of 7 days, 
while last measurement was after 6 days. PEV 
or relative edema is a more preferable parame-
ter for defining the severity of lymphedema 
than EV or absolute edema, because of the het-
erogeneity of the anthropometric characteris-
tics (22). Thus, the classification of severity 
lymphedema was based on PEV values, distin-
guishing for the following lymphedema severi-
ty categories according to ISL; minimal (PEV:
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Fig. 1. Flow diagram of the study subjects.  
CDT: Complete Decongestive Therapy 

>5-<20%), moderate (PEV: 20-40%) and se-
vere (PEV: >40%). Minimal lymphedema can
also be subdivided into; minimal (PEV: >5-
10%) and mild (PEV: >10-<20%) (20).

The short-term efficacy of CDT was 
evaluated with PREV, which was calculated 
at the end of CDT (last measurement). PREV 
was the effective index and the main endpoint 
of the study. It is known that relative volume 
change is more reliable and accurate method 
to quantify lymphedema as opposed to abso-
lute volume change due to the effect of body 
size on the latter (23). That explains the use of 
PREV which is the relative value of edema 
reduction in order to assess the response to 
therapy. PREV at a value of 100% implies the 
return of the affected limb back to normality. 

Statistical Analysis 

Statistical analysis of the data was per-
formed using the SPSS v.22 software package. 
Absolute (N) and relative (%) frequencies were 
used to describe categorical variables (sex, 
type of lymphedema and disease stage). Age 
values were normally distributed (Kolmogo-
rov-Smirnov test) and are presented as mean ± 
standard deviation. Total Volume in the af-
fected limb, EV, PEV and PREV were skewed 
and are presented as median and interquartile 
range (IQR = 25th-75th percentile values). 
CDT was defined as the independent variable, 
while EV, PEV and PREV were the dependent 
variables examined. 

Pearson's chi-squared test (x2) for type of 
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lymphedema and Fisher's exact test for dis-
ease stage were used to examine possible dif-
ferences between the two groups (Group A: 
duration of lymphedema ≤1year, Group B: 
duration of lymphedema >1year). Differences 
in age between the two groups were detected 
by Student's t-test. Non-parametric Mann-
Whitney U test was used to search for signifi-
cant differences in EV, PEV, and PREV bet-
ween the two groups. Differences in EV and 
PEV measurements over time in the same 
group were screened using analysis of variance 
(ANOVA). Scatter analysis for repeated meas-
urements was performed using logarithmic 
transforms. All tests were two-sided at the 
0.05 significance level. 

RESULTS 

Descriptive Data 

One hundred and forty-four subjects 
were submitted to CDT intervention for upper 
and lower limb lymphedema from March 2017 
to April 2019 and were assessed for enroll-
ment. Of the 144 subjects, 39 subjects were 
excluded on the basis of the eligibility criteria. 
Finally, a total of 105 subjects with unilateral 
lymphedema were recruited to the study, 48 
subjects (45.7%) in group A (duration ≤1 year) 
and 57 subjects (54.3%) in group B (duration 
>1 year). A full breakdown of participants' re-
cruitment and the flow-chart of the study can
be found in Fig. 1. Subjects' personal charac-
teristics at admission and baseline data are
presented in Table 1.

Upper limb lymphedema group consisted 
of 33 women, all with a secondary type. There 
were 21 men and 51 women with lower limb 
lymphedema (women: 58.3% in group A and 
83.3% in group B). As far as the type of lym-
phedema in lower limb is concerned, there 
were both primary and secondary types, but 
no significant differences were observed bet-
ween the two groups (p=0.151). Group A sub-
jects with upper limb lymphedema were signi-
ficantly younger than group B subjects (means: 
47.5 vs. 59.7 years; p<0.001); however, there 
were no significant differences with respect to 
age in subjects with lower limb lymphedema 

(means: 57.6 vs. 55.3 years; p=0.412). 
In both upper and lower limb 

lymphedema, subjects of group A had signifi-
cantly lower disease stage, baseline total vol-
ume in the affected limb and EV values com-
pared to group B. Non-significant differences 
in PEV values were found between the two 
groups, both for subjects with upper and lower 
limb lymphedema (Table 1). 

Efficacy of CDT 

The change of edema over time accord-
ing to duration of lymphedema (≤1 year and 
>1 year) is summarized in Table 2 and Figs. 
2,3. 

EV values were significantly decreased 
between baseline and last measurement in 
both groups of subjects (Table 2, Fig. 2). More 
specifically, in subjects with upper limb lym-
phedema, comparing baseline and last meas-
urements demonstrated significantly lower EV 
values found post-CDT (medians: 803.4 ml vs. 
122.2 ml in group A and 1730.3 ml vs. 784.4 
ml in group B; p<0.001). Subjects with lower 
limb lymphedema had significant lower EV 
values at last post-CDT measurements as well 
(medians: 3219.1 ml vs. 577.1 ml in group A 
and 3954.7 ml vs. 1076.8 ml in group B; 
p<0.001). 

PEV values were significantly decreased 
between baseline and last measurement in 
both groups (Table 2, Fig. 3). In subjects with 
upper limb lymphedema, significant lower 
PEV values were found post-CDT (medians: 
28.8% vs. 5.4% in group A and 49.6% vs. 
24.3% in group B; p<0.001). Similar pattern 
was noted in lower limb as well (medians: 
29.5% vs. 7.6% in group A and 46.5% vs. 
15.9% in group B; p<0.001). 

In the present study, severity of lymphe-
dema in group A was improved from mode-
rate pre-CDT to minimal post-CDT in both 
upper and lower limbs. An improvement of 
lymphedema severity, between pre-CDT and 
post-CDT measurements, was also noted in 
group B subjects, from severe lymphedema to 
moderate in upper limb and to mild in lower 
limb (data not shown).
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Fig. 2. Changes in Excess Volume (EV) between baseline and weekly measurements in subjects with lymphedema. 

Fig. 3. Changes in Percent of Excess Volume (PEV) between baseline and weekly measurements in subjects with 
lymphedema. 
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TABLE 3 
CDT Efficacy based on Percent Reduction of Excess Volume 

N (%) PREV p-value*

Upper limb <0.001 

Group A (≤1 year) 12 (36.4) 80.8 (79.1-105.0) 

Group B (>1 year) 21 (63.6) 62.0 (56.7-66.5) 

Lower limb <0.001 

Group A (≤1 year) 36 (50) 80.7 (74.9-85.2) 

Group B (>1 year) 36 (50) 64.5 (56.0-68.1) 

Group A: Duration of Lymphedema ≤1 Year. 
Group B: Duration of Lymphedema >1 Year. 
CDT: complete decongestive therapy; PREV: percent reduction of excess volume; PREV values are presented as 
median (IQR). 
*Mann-Whitney U test for comparison of PREV values between the two groups.

Fig. 4. Differences on CDT Efficacy based on Percent Reduction of Excess Volume (PREV) between groups 
(Group A: ≤1 year vs. Group B: >1 year), in subjects with lymphedema. 
Box: Interquartile range (IQR). Horizontal bar in the box: median value. Whiskers extend from the box: largest 
and smallest observed values. Circle: Outlier greater than ± 1.5 × IQR. Asterisk: Extreme point. 
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Duration of Lymphedema 

The effects of duration of lymphedema 
on CDT efficacy are presented in Table 3 and 
Fig. 4. PREV values were significantly higher 
in subjects with time to treatment ≤1 year 
(group A) compared to those with time to 
treatment >1 year (group B), for both subjects 
with upper and lower limb lymphedema. 
PREV median value for subjects with upper 
limb lymphedema was 80.8% (interquartile 
range, 79.1-105.0%) in group A and 62.0% 
(interquartile range, 56.7-66.5%) in group B 
(p<0.001). In subjects with lower limb lym-
phedema, PREV median value was 80.7% 
(interquartile range, 74.9-85.2%) and 64.5% 
(interquartile range, 56.0-68.1%) in groups A 
and B, respectively (p<0.001). 

DISCUSSION 

In the present study, duration of lymphe-
dema was found to be an important predictive 
factor associated with success of CDT treat-
ment as measured by PREV in both upper and 
lower limbs. Percent reduction of excess vol-
ume was significantly higher in subjects with 
time to treatment ≤1 year compared to those 
with time to treatment >1 year. Lymphedema 
almost ceases to be visible if CDT is applied 
early (group A). Nevertheless, in subjects with 
delayed treatment initiation (group B) lym-
phedema decreased satisfactorily, but to a 
significantly lesser extent. 

Factors Influencing CDT Efficacy 

Previous studies have indicated that 
there is no significant correlation between age 
and CDT efficacy (22,24-26). In contrast, Liao 
et al (27) reported that age is associated with 
reduction of lymphedema with older age 
showing less effective CDT intervention. How-
ever, the authors reported that the older sub-
jects had poor bandage compliance. Thus, 
poor bandage compliance may act as a con-
founding factor (27). Indeed, bandage compli-
ance has been cited as one of the most impor-
tant predictors of CDT efficacy and particular 
attention must be given to properly inform 

both subjects and family members (22). In our 
study, subjects received treatment on a daily 
basis so appropriate bandage application was 
ensured; we did not encounter any incidents of 
non-compliance. 

Lymphedema staging seems to be a pre-
dictive factor of response as CDT is less effec-
tive in more advanced stages (26,28-30). Al-
though there are some studies suggesting that 
stage is not associated with the efficacy of 
CDT intervention, all studies conclude that 
CDT should be provided in early stages (22, 
24,25). Baseline total volume in the affected 
limb does not appear to affect CDT efficacy 
(22,26). There also seems to be no correlation 
between CDT efficacy and type of lymphede-
ma. More specifically, Abakay et al (31) con-
ducted a prospective study enrolling subjects 
with both types of lymphedema (20 subjects in 
each type) and found that there was no differ-
ence in the volume reduction between primary 
vs. secondary group. 

According to previous studies (22,24,26, 
27,32,33) both EV and PEV were found to be 
significant related with CDT efficacy as meas-
ured by PREV. EV and PEV measure absolute 
and relative edema respectively and are pro-
portional to each other. Haghighat et al (24) 
found that the baseline volume of edema plays 
an important role in the effectiveness of treat-
ment in subjects with breast cancer-related 
lymphedema (BCRL). They claimed that the 
higher the volume of edema at baseline, the 
smaller the reduction of lymphedema will be 
(24). The latter view is also embraced by other 
studies (22,26,32,33). In line with the above, 
Forner-Cordero et al (22), Liao et al (27) and 
Keskin et al (26) have confirmed that higher 
baseline PEV induces lower PREV. On the 
contrary, Hwang et al (34) conducted a retro-
spective chart review and found that subjects 
with higher PEV at baseline had a greater 
reduction of lymphedema at the end of CDT. 
These conflicting results may be due to the 
fact that in study of Hwang et al (34) group 1 
subjects (PEV<20%) had significantly lower 
mean baseline PEV values compared with the 
other studies (22,26,27) where lymphedema 
was moderate. At present, the relationship 
between PEV and CDT efficacy is not clearly 
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delineated and further investigation is needed. 

Duration of Lymphedema & CDT Efficacy 

According to our results, the first year of 
onset of lymphedema is proposed to be of great 
importance for the efficacy of CDT treatment 
in subjects with lymphedema. After that dura-
tion of lymphedema, excess volume increases 
significantly and CDT becomes less beneficial.  

Lymphedema is a progressive disease 
that can lead to chronic inflammation and an 
accumulation of fibroblasts, keratinocytes, and 
adipocytes (35-39). Therefore, the duration of 
lymphedema may be related to a worse treat-
ment outcome, as measured by PREV. Ac-
cording to previous studies, EV tends to in-
crease over time (40,41). This is consistent 
with our findings where subjects with longer 
duration of lymphedema had higher baseline 
EV. Haghighat et al showed that, in addition 
to the EV prior to the treatment, duration of 
lymphedema also had a statistically signifi-
cant effect on CDT efficacy as an independent 
predictive factor (24).  

On the other hand, there are studies that 
question the effect of lymphedema duration on 
the effectiveness of CDT as measured by 
PREV (22,41,42). Vignes et al (41) conducted 
a study in 357 women with BCRL and found 
that duration of lymphedema was not signifi-
cantly associated with the relative reduction of 
edema and PREV values. Forner-Cordero et 
al (22) examined potentially predictive factors 
with response to CDT and found that dura-
tion of lymphedema was not associated with 
the treatment outcome. However, the results 
of both studies are non-comparable with ours 
due to the different methodologies followed. 
Vignes et al set a cut-off point of 2 years for 
classification of lymphedema duration with 
61% of their subjects having chronic lymphe-
dema for more than 2 years opposed to our 
study where the cut-off point was set at 1 year 
and 45.7% of the study population had lym-
phedema duration ≤1 year. In the study of 
Forner-Cordero et al, there was no subgroup 
classification at baseline with respect to lym-
phedema duration and the mean duration of 
lymphedema of their study population was 4 

years with 67.8% of their subjects were classi-
fied at stage III. 

Liao et al (27) and Keskin et al (26) 
found that duration of lymphedema was relat-
ed to PEV. More specifically, they argued that 
lymphedema duration was positively correlat-
ed with PEV, which defines severity of lym-
phedema. They also claimed that lymphedema 
duration could only indirectly predict the effi-
cacy of CDT (26,27). In the study of Hwang et 
al (34), subjects with BCRL were classified in-
to two groups (group 1: PEV<20% and group 
2: PEV≥20%). In line with the above, it was 
observed that the duration of lymphedema 
was significantly higher in group 2 compared 
to group 1 (medians: 8.5 vs. 27.5 months). On 
the contrary, in the present study no signifi-
cant differences were observed in PEV values 
at baseline between the two lymphedema du-
ration groups. This conflict may be due to the 
relatively small difference in the duration of 
lymphedema between the two groups in our 
study. 

Limitations 

The present study is subject to several 
limitations. First, it is a retrospective cohort 
study. In addition, Body Mass Index (BMI) 
was not considered. Vignes et al (43) showed 
that BMI is a risk factor of developing lym-
phedema which can also affect its severity. 
However, according to other studies BMI does 
not appear to be associated with the efficacy of 
CDT (measured by relative reduction of ede-
ma-PREV) (22,24,26,41). No techniques giving 
insights into the tissue changes, such as ultra-
sonography (US), magnetic resonance imaging 
(MRI), proton MR spectroscopy, or histology 
were used in the present study in order to eva-
luate and monitor tissue alterations such as 
excess adipose tissue and excess fibrosis depo-
sition (35). However, Forner-Cordero et al (22) 
have indicated that the presence of fibrosis 
does not represent a predictive factor of CDT 
efficacy. On the other hand, excess of subcuta-
neous fat in lymphedema has been indicated 
to cause a poor response to CDT and likely 
constitutes a potentially confounding factor 
(38). Although tissue composition is taken into 
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account for the staging of lymphedema, it is 
essentially based on findings from physical 
examination (subjective assessment) and does 
not reflect the distribution of lymphedema 
(44). More objective and accurate methods are 
required to precisely delineate disease status 
(44,45). Future research using objective meas-
ures is needed to examine the possible effects 
of the architectural changes including adipose 
tissue deposition and fibrosis on CDT efficacy. 

Another point to consider is that there 
was no knowledge of subjects' limb domi-
nance. It has been reported that the reduction 
of lymphedema is significantly higher in sub-
jects with lymphedema in the dominant arm 
than those in the non-dominant arm (46). 
When lymphedema is in the non-dominant 
arm, adipose tissue is increased bilaterally and 
combined with decrease in lean tissue in the 
dominant arm. But this was not the case for 
those with lymphedema in their dominant arm 
where there was a significant increase only in 
fat tissue and only in the dominant side (47). 
However, there are studies indicating no asso-
ciation between arm dominance and CDT ef-
ficacy (22,24). Regarding leg dominance, there 
seems to be minimal effect and thus no limb 
dominance correction is vital (48). Irrespective 
of limb dominance, there are two conflicting 
assumptions around the lymphedematous 
limb. The first is that lymphedematous limb is 
commonly used less and thus there is muscle 
atrophy and probably lymphostasis of the 
muscles. Also due to resection of tissue or 
volume contraction due to fibrosis, the affect-
ed limb can be smaller than the unaffected 
limb post-CDT (46,49). On the other hand, 
Brorson et al (50) reported increased amounts 
of muscle and bone tissue in lymphedematous 
arm and they attributed it to higher mechani-
cal load on both the muscle and the skeleton. 
This issue goes beyond the scope of the present 
study, but it remains necessary to be explored 
in the future.  

CONCLUSION 

In conclusion, according to the findings 
of this study duration of lymphedema was 
found to be a strong predictive factor that may 

significantly enhance the CDT efficacy in 
individuals with upper and lower limb lym-
phedema. Percent reduction of excess volume 
was significantly higher in subjects with time 
to treatment ≤1 year compared to those with 
time to treatment >1 year. The combination of 
early diagnosis and treatment is the key to 
success in lymphedema rehabilitation. 
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