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Introduction

Breast cancer-related lymphedema (BCRL) is an 
example of secondary lymphedema, which is the most 
common consequence among breast cancer patients, either 
as a result of the disease or cancer treatments (breast cancer 
surgery and radiation therapy, in particular) (Leray et al., 
2020). Physical symptoms encountered by patients with 
BCRL include itching, heaviness, edema, reduced limb 
function, and pain (Armer et al., 2004). Consequently, 
BCRL has a negative impact on patients quality of life 
(QOL) (Anbari et al., 2021; Mohammad and Ahmad, 
2019). However, there are adjustable methods to manage 
these symptoms and prevent BCRL from forming for 
example Complete Decongestive Therapy (CDT).

Complex decongestive treatment is an intensive 
program that combines multiple therapeutic modalities, 
such as manual lymphatic drainage, bandaging, 
compression clothing, exercise, and self-care. CDT is 
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used to treat stage II and stage III lymphedema, which is 
moderate to severe (Cheville et al., 2003) There are two 
phases of CDT: active and maintenance (International 
Society of Lymphology [ISL], 2020). The active stage 
aimed to reduce swelling and improve physical function 
(Bernas, 2001) Whereas maintenance phase aimed to 
sustain self-care management, limit complications, 
and lessen symptom exacerbation (ISI, 2020). CDT is 
remaining the gold standard for the treatment of early-stage 
BCRL. (Lasinski et al., 2012; Zuther and Norton, 2013). 
The results of the systematic analysis by Lasinski et al. 
(2012) indicated that CDT had the strongest evidence for 
optimal clinical practice (Lasinski et al., 2012)

Therefore, this analysis identified RCTs that 
administered CDT to breast cancer patients following 
surgery. Furthermore, it examined the effects by a 
systematic assessment of the literature to identify study 
trends that provide the most recent valid evidence for 
the effectiveness of CDT on BCRL. This will add to the 
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presentation of future research directions on the selection 
of evidence-based decisions and interventions in oncology 
nursing practice. Thus, the purpose of this study was 
to critically analyze the effects of total decongestive 
therapy on lymphedema caused by breast cancer in 
patients who had undergone breast cancer surgery. Which 
includes volume reduction, BCRL symptom reduction, 
QOL improvement, and enhancement of impacted arm 
function through a thorough literature assessment and 
meta-analysis of RCTs.

Materials and Methods

Design
This systematic review and meta-analysis adhered to 

the PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) recommendations (Asar et 
al., 2016). To identify evidence of the effects of CDT on 
BCRL in postoperative breast cancer patients worldwide.

Inclusion and Exclusion Criteria 
Article selection criteria were based on the PICO 

question. This include Participants, Intervention, 
Comparisons, Outcomes, and Study Design by the 
PRISMA group. 1) The patients with BCRL were those 
who received breast cancer surgery. 2) Intervention was 
CDT that applied on affected upper arm. 3) Comparison 
was a control group that did not receive CDT or received 
additional interventions. 4) Outcomes were studies that 
reported volume reduction, BCRL symptoms, QOL, 
and functionality of shoulders. 5) Study design was 
randomized control studies that employed CDT on patients 
with BCRL, and the published languages were limited to 
English without restriction for publication period.

Exclusion criteria included those diagnosed with breast 
cancer but not treated surgically. Studies in which the 
effect of only one CDT domain could not be established 
as well as the effect of this therapy overall were not 
included. Research types other than RCT (cohort study, 
review, meta-analysis study, case study, and qualitative 
study) as well as studies that failed to present or validate 
the intervention results or describe in detail about methods 
part (cases that only published posters or abstracts, or if 
the original text was not available) were also excluded. 
Gray literature, such as unreferenced papers, abstracts, 
and dissertations, were also excluded. English-only papers 
were not accepted.

Literature search and Selection
The search was only allowed to include randomized 

control trials, with no restrictions on publication period, 
and it took place between February and March 2023. In 
terms of database search engines, we looked through 
the PubMed, EBSCO, and Google Scholar databases. 
Complete decongestive therapy (CDT), breast cancer, 
breast cancer associated with lymphedema (BCRL), breast 
surgery, and mastectomy were some of the search phrases 
used. All terms were combined in the search with either 
the word AND or the word OR. Moreover, use of pairs in 
combination with AND. 

Two reviewers evaluated and selected the papers 

independently. According to the initial keyword-based 
inclusion criteria, there were initially 1400 articles from 
Google Scholar, 1713 studies from EBSCO Host, and 68 
studies from PubMed in each database. 3181 studies in 
all were retrieved from three databases. Based on titles 
alone, the reviewer independently chose 160 studies from 
Google Scholar (104), EBSCO Host (38), and PubMed 
(18). By examining the titles or abstracts, research that 
did not fulfill the requirements were initially discarded. 
Then, 40 duplicate studies that had been published in 
two or more databases were eliminated. The non-English 
papers (from Iran and Turkey) totaled 4, the letter to the 
editor was one, the dissertation was five, and the abstract 
was fifteen. As a result, 65 studies were deleted, leaving 
95 studies for full text examination in accordance with 
the set criteria. After determining that the trial satisfied 
the inclusion criteria and was a randomized control study. 

There were 15 RCT studies in all (Figure 1). The 
literature search and screening process was carried out 
by the first reviewer, and the outcomes were then double-
checked by the second reviewer. In the event of a dispute, 
the two reviewers revised the original text in accordance 
with the inclusion and exclusion criteria until they reached 
a consensus on the final studies to be evaluated.

Data Extraction
In order to respond to the main query, we used a 

descriptive approach. This strategy includes extracting 
randomized control studies into a matrix in English. The 
following information was independently gathered by 
two researchers from the chosen studies: (1) the author, 
the publication year, and the nation; (2) the inclusion 
criteria for participants in various groups; (3) the number 
of participants in the interventional and control groups; 
(4) the assessment instruments; and (5) the method 
and treatment follow-up. (6) Indicators of success, (7) 
Findings, and (8) Limitation as shown in Table 1.

Quality Assessment of Selected Studies
Using the Jadad scale, we evaluated the RCTs studies’ 

methodology. The Oxford Quality Scoring System is what 
it is called. It has a total of five points, including two for 
randomization, two for blinding, and one for withdrawal 
rate (Jadad et al., 1996).One point is given for each domain 
when the report consists only of general comments and 
leaves out a detailed description of randomization and 
blinding. When the appropriate technique is thoroughly 
described randomization and blinding, one point is added. 
conversely, if the description approach is improper, one 
point is subtracted (Jadad et al., 1996). Higher Jadad 
scores indicate better reporting, and the final score ranged 
between 0 and 5. Studies with a Jadad score of two or less 
were considered to be of poor quality, whilst those with a 
score of three or more were considered to be of excellent 
quality (Kjaergard et al., 2001).

Each study’s detailed results are reported in Matrix 
(Table 1). On the Jadad scale, five studies had a score 
of 2 or less, signifying low quality, while the remaining 
ten studies received a score of 3 or higher, signifying 
excellent quality. 
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model was used to determine the mean of the distribution 
of effect sizes across various populations, as these studies 
were carried out separately (Çoğaltay and Karadağ, 2015). 
Using a forest plot model, to examine the heterogeneity 
of the effect sizes across the studies.

Overall Features of the 15 RCTs for Analysis
Figure 1 depicts the flow of studies through the 

screening process. Fifteen randomized control studies in 
English passed screening. Tabular 1 provides information 
on the 15 most recent English-RCT language studies.

The studies published between 2008 and 2022. In each 
of the years 2000, 2008, 2010, 2012, 2013, 2015, and 
2016, one study was published. Three published papers 
in 2014. In 2018, two papers were published. In 2019, six 
studies were published. Two published papers in 2020. 
Two research will be published in 2021, while five will 
be released in 2022.

The following are the nations where RCTs were 
conducted: Iran was the nation that gave the CDT the 
most consideration; four articles were undertaken there. 
Each of the three countries, Turkey, Egypt, and India, 
conducted two randomized controlled trials. Each of 
the five countries, including Thailand, China, Korea, 
Canada, and Spain, undertook a randomized controlled 

Risk of Bias Assessment of Selective Studies
We evaluated risk of bias using the Cochrane Rob 

tool (Risk of bias) Version 2.0 (Sterne et al., 2019). 
The five categories covered by Rob 2.0 are: bias due to 
the randomization process; bias due to variations from 
planned interventions; bias due to the lack of outcome 
data; bias in measuring the outcome; and bias due to the 
preference of the reported result (Sterne et al., 2019). Each 
assessment question has at least three to seven possible 
answers: Yes (Y), Probable Yes (PY), Probable No (PN), 
No (N), and No Information (NI) (Sterne et al., 2019).  
According to assessors’ opinions, the ultimate overall 
outcome of each domain was divided into three categories: 
high, some concern, and high.

The 15 RCTs included in this analysis were initially 
examined by the two researchers, who then discussed 
their findings. The majority of analyses were in accord, 
but some studies had discrepancies. The researchers 
reviewed the findings until they came to an understanding. 
In addition, this study consists of a meta-analysis of RCTs.

Results

Data Analysis
15 RCTs ‘ effect sizes were examined. A random-effect 

Figure 1. Studies Selection Process Flowchart for CDT Effect on BCRL Systematic Review
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G
)

Variables
A

ssessm
ent tool

Treatm
ent duration and 
procedure

R
esults 

W
eakness 

1
Jafari and A

dib. 
(2016)

Iran 
2/5 low

 quality
just m

ention 
random

ization 
and blind w

ithout 
m

ention the 
m

ethod

B
reast cancer, history of 

surgery, chem
otherapy 

and horm
one replacem

ent 
therapy and radiotherapy, a 
diagnosis of B

C
R

L m
ild to 

severe degree passing of at 
least one year since A

LN
D

 .

IG
:21 patients received 

C
D

T and com
pression 

pum
ping.

C
G

:21 patients  w
ith no 

treatm
ent for B

C
R

L.

B
ody im

age 
B

ody Im
age and 

R
elationships Scale 

(B
IR

S)

8 w
eeks dividing to 2 phases, 

A
ctive phase :

3days /w
eek / 4w

eeks. Each 
session lasted 60-90 m

inutes. 
M

LD
 for 30-40 m

inutes 
and com

pression pum
p for 

15 m
inutes. then bandaged 

com
pression and exercises and 

skin   care. In the second phase, 
C

D
T w

as perform
ed daily 

w
ithout com

pression pum
p for 

4 w
eeks

The total score B
IR

S increased insignificantly in the 
intervention group and significantly in the control 
group. C

D
T did not im

prove body im
age in the 

intervention group, 

Sm
all sam

ple size

2
D

ayes et al. (2013)
C

anada 
5/5 : H

igh quality 
A

ll of 
random

ization, 
blindness, and 

w
ithdraw

al 
m

ention w
ith 

m
ethods

Patients w
ith  B

C
R

L care 
in six C

anadian regional 
cancer centers.

Patients m
ust have 

com
pleted all prim

ary and 
adjuvant therapy. O

ngoing 
horm

onal therapy or 
trastuzum

ab w
as perm

itted.

IG
: 57 patients w

ith 
C

D
T .

1 hr/day /M
LD

/4 w
eeks. 

(5 days / w
eek) for a 

total of 20 sessions. 
Then, daily session, w

ith 
com

pression bandages 
for 23 hours.

C
G

: 46 patients w
ith  

com
pression garm

ents 
alone) 

consisting of a sleeve 
and glove .W

earing for 
12 hours per day.

A
rm

 volum
e

C
D

T adherence
Q

uality of life 
A

rm
 function 

adverse events, 
such as rash 
and infection

arm
 circum

ferences 
m

easurm
ents

D
iaries capturing

Short Form
-36 H

ealth 
Survey

D
isabilities of the A

rm
, 

Shoulder, and H
and 

(D
A

SH
) scale

N
ational C

ancer 
Institute C

om
m

on 
Toxicity C

riteria

Patients w
ere assessed at 

baseline and 3, 6, 12, 24, and 
52 w

eeks after. N
ote that the 

3-w
eek and 6-w

eek assessm
ents 

coincided w
ith the m

idpoint 
and 1 w

eek after com
pletion 

of the m
assage and bandaging, 
respectively

95 patients w
ere evaluable. M

ean reduction of excess 
arm

 volum
e w

as 29.0%
 in the experim

ental group and 
22.6%

 in the control group. A
bsolute volum

e loss w
as 

250 m
L and 143 m

L in the experim
ental and control 

groups, respectively (difference, 107 m
L; 95%

 C
I, 13 

to 203 m
L; P<  .03). There w

as no difference betw
een 

groups in the proportion of patients losing 50%
 or 

greater excess arm
 volum

e. Q
uality of life and arm

 
function w

ere not different betw
een groups.

no significant difference in either the prim
ary study 

outcom
e of percent reduction in excess arm

 volum
e or 

im
provem

ent in quality of life or arm
 function.

Variance in arm
 volum

es 
w

as still high by 
using circum

ferential 
m

easurem
ents .

The eight patients w
ho 

refused to proceed w
ith 

their allocated treatm
ent 

and the large variability 
of treatm

ent effect m
ay 

have reduced study pow
er, 

loss of eight patients had 
little effect on the study 

outcom
e.

4 w
eeks of m

assage and 
bandaging cost $1,500 

C
anadian 

3
H

ou, W
u and Jin.

(2008)
C

hina 
3/5 : H

igh quality
R
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ization 

and m
ethod as w
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as w

ithdraw
al are 

m
entioned w

ithout 
blindness

50 inpatients receiving 
lym

phedem
a therapy in 

the vascular surgery w
ard 

of Shandong Province 
H

ospital. A
ll  patients 

undergone a breast cancer 
surgery and/no radiotherapy 

5 years before.

IG
 1: 15 patients 

received bone m
arrow

 
strom

al cells (B
M

SC
s) 

transplantation.
IG

2: C
D

T group (35 
patient, treated w

ith 
only C

D
T)

Pain in arm
 

and/or chest 
w

all
Volum

e 
m

easurem
ents

C
ircum

ferences 
(C

) of the arm
s 

Volum
e of 

edem
a

A
 num

erical scale from
 

0 to 5
K

uhnke’s ‘disk m
odel’

M
easured at 4-cm

 
intervals beginning at 
the w

rist and ending at 
the shoulder.

The %
 of edem

a in 
the arm

 w
as then 

calculated w
ith the 

follow
ing form

ula: 
[(V

I – V
N

)/V
N

] 100

The volum
e of edem

a of the 
affected arm

 w
as m

easured at 
the start of treatm

ent and at 1 
and 3 m

onths and 1 year after.

B
efore treatm

ent, patients had average volum
e of 

edem
a in the affected arm

 of 1166.2 m
l in B

M
SC

 
G

roup and 1091.0 m
l in the C

D
T G

roup. W
ith therapy, 

there w
as an average decrease in lym

phedem
a volum

e 
of 730.7, 887.9 and 958.6 m

l in the B
M

SC
 G

roup and 
714.8, 657.9 and 571.3 m

l in the C
D

T G
roup after 1, 

3 and 12 m
onths, respectively. B

efore treatm
ent, the 

percentage of lym
phedem

a w
as 28.6%

 in the B
M

SC
 

G
roup and 26.8%

 in the C
D

T G
roup. A

fter treatm
ent, 

there w
as a decrease of 64.6, 78.5 and 81.0%

 in the 
B

M
SC

 G
roup and 67.2, 60.4 and 54.5%

 in the C
D

T 
G

roup after 1, 3 and 12 m
onths, respectively. the 

average score of pain w
as 3.4 in the B

M
SC

 group and 
4.0 in the C

D
T G

roup. The average score w
as reduced 

to 1.6, 0.8 and 0.6 in the B
M

SC
 G

roup and to 1.2, 
1.7 and 1.6 in C

D
T G

roup after 1, 3 and 12 m
onths, 

respectively

The length of stay w
as 

greatly shortened, 
Transplantation of the stem

 
cells affects the patients’ 

prim
ary disease, that to say, 

w
hether it prom

otes relapse 
and m

etastasis of breast 
cancer. 

this study has not offered 
patients’ conditions after 
1 year and there w

ere not 
enough cases, therefore 

further studies are needed 
to determ

ine the results and 
adverse reactions of this 

therapy

Table 1. C
haracteristics of 15 Selected Studies
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4
M
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Spain
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igh quality

R
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ization 
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m
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51 w
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B
C

R
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C
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: 26 patients 
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O
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ntiedem
a 
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) treatm
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w

hich does not exert 
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b
C

G
: 25   patients 
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D
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preventive m
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H
R

Q
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Pain, tightness, 
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b 
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Self-A
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Q
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EuroQ
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(EQ
ol-5D

) w
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VA
S

 Q
uick D

A
SH

The experim
ental group (TA

PA
) in 

stages I and II. received 10 sessions (2 
w

eekly) of 30 m
in each. 

after 10 sessions, each patient 
perform

ed prescribed activities daily 
and did not use any com

pression 
garm

ents in its m
aintenance phase

H
R

Q
oL w

as significantly related to upper-lim
b 

function and pain on the participants’ affected 
side. C

ovariance analysis (A
N

C
O

VA
) show

ed 
that the TA

PA
 treatm

ent interfered less in the 
perform

ance of activities of daily life and 
produced significant im

provem
ents in the social 

dim
ension of H

R
Q

oL. 

The lim
ited evidence about 

the effectiveness of rem
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com
pression garm

ents in its 
m

aintenance phase, m
akes 

it diffi
cult to discuss and 

com
pare the results.

 Sm
all sam

ple size  
N
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en 
diagnosed w

ith on stages 0 
and III, and m

en to evaluate 
the effect of therapy

5
H

em
m

ati, 
R

ojhani‑Shirazi, 
Zakeri, A

kram
i, 

and D
ehno.(2022)
Iran

4/5 : H
igh quality

R
andom

ization, 
blindness w

ere 
m

entioned ,but 
w

rite im
possible 

to blind 

39 fem
ale patients 

diagnosed w
ith B

C
R

L, in 
Shahid M

ottahari Terapeutic 
C

enter in w
ith history of 

surgery, chem
otherapy 

or radiotherapy,>2cm
 

difference in circum
ference, 

and /or >10%
 difference in 

volum
e betw

een the affected 
and unaffected upper 

extrem
ities.

IG
1:13 (C

D
T therapy 

and faradic current) w
as 

about 1h and 20m
in.

IG
2: 13 patients 

received 1h C
D

T only)
IG

3: 13 patients receive 
C

D
T t and therapeutic 

ultrasound) w
as about 

1h and 15m
in.

extrem
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circum
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 arm
 volum

e 
pain 

Shoulder 
disability.
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as 
m

easured 
 w

ater displacem
ent 

m
ethod 

N
um

erical rating 
pain scale (N

R
PS) 

D
A

SH
 tool

Patients in all the 3 groups received 
10 sessions (5 sessions / w

eek) 
C

D
T / 1h /day. 

M
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in, m
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com

pression bandages w
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daily except the w
eekends patients 

kept the bandaging for 23h a day. A
ll 

the subjects w
ere educated skin care, 

and w
ere also given a standard B

C
R

L 
exercise program

A
n im
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ent w
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phedem

a 
volum

e, pain, and functional disability in all 
the three groups and there w

as a significant 
difference betw

een the groups (P0.05).

C
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ple size  single center, 

thereby lim
iting the ability to 

generalize the results study 
w

as designed to determ
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the treatm
ent effects after 10 

sessions of treatm
ent w

ith no 
further follow

-ups

6
Sing, D

har, 
Srivastava, K

um
ar 

,and Pandey.(2019)              
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igh quality 
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and w
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al 

w
ere m
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but blindness not 

m
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ized 
into tw

o groups
IG
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silicone tubes 
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com
pression therapy

C
G

: n = 10) received 
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therapy only
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b upper 

volum
e, girth, 
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of m
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b 
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Q

uality of life

W
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ent 
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m
easurem
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G
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m
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D
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M

Q
O
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)
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 3 w
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silicone tube. The average duration of 
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as 45 m
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‑up w
as 

done at w
eek 1, 2, 4, 12, and 24

C
G

: received daily skincare and 
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b elevation, shoulder and chest 
w
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) w
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Vodder technique everyday 30–45 
m

in/ 5 days/w
eek, and com

pression 
bandaging for initial 2 w

eeks after that 
com

pression garm
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e and 
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A
 m

ean reduction of lim
b volum

e in the silicone 
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as 887 m
l (25%

), w
hereas in the control 

group, it w
as 250 m

l (8%
) (P = 0.01). A

ll 
patients, 8 (100%

) of silicone group and only 4 
(40%

) of control group, had ≥10%
 lim

b volum
e 

reduction at the end of 24 w
eeks w

ith P = 0.013. 
and reduction in lim

b circum
ference of ≥2 cm

 
as com

pared to the control group at alm
ost all 

points of m
easurem

ents along the lim
b w

ith P 
< 0.05. There w

as a significant im
provem

ent in 
the Q

O
L, especially the functional dom

ain in the 
silicone group w

ith a P = 0.01. Im
provem

ent in 
pain‑free range of m

otion in all m
ajor joints w

as 
observed in both the groups.

Sm
all sam

ple size
Invasive procedure

N
eed physicians to insert 

tubes.

7
Park, Lee, K

w
on, 

and Seo .(2019)
K

orea
 2/5 : Low

 quality
Just random

ization 
w

as m
entioned, 

blindness or 
w

ithdraw
al w

ere 
not m

entioned

38 patients diagnosed w
ith 

B
C

R
L received breast 

cancer treatm
ent 

C
G

: 19 in the C
D

T 
group

IG
:19 in the group 

C
ervical stellate 

ganglion block(SG
B

)

C
hanges in 

circum
ference, 

Volum
e, of 

w
hole A

rm
Q

O
L 

Pain 

m
easured at 10 

cm
 below

 and 
above the cubital 

crease betw
een the 

m
edial and lateral 
epicondyle.
perom

eter
 EuroQ

ol- (EQ
-5D

) 
questionnaire and 

EuroQ
ol 

(VA
S)

IG
:19 patients underw

ent 3 
consecutive SG

B
 (once every 2 

w
eeks) 

C
D

T group had 10 sessions of C
D

T 
adm

inistered in 2 w
eeks, each session 

lasted for 40 m
ins and consisted of 

M
LD

 (15 m
ins), bandaging (15 m

ins), 
exercise (10 m

inutes)
Variables  w

ere m
easured at baseline 

and 2 w
eeks after treatm

ent 

In both groups, difference of circum
ference 

w
as decreased significantly from

 baseline (P < 
0.05), and difference of volum

e w
as reduced 

significantly in the SG
B

 group (P < 0.05). 
R

esults of the EQ
-5D

, EQ
 VA

S, and subjective 
sym

ptom
s adm

inistered at baseline and 2 w
eeks 

revealed no statistically significant difference in 
the treatm

ent effects betw
een C

D
T and SG

B
. 

Single center, Further 
long-term

 follow
-up studies 

w
ith a greater num

ber of 
patients that include analysis 
according to the severity and 

duration of sym
ptom

s are 
needed

Table 1. C
ontinued
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N
o

A
uthor /year/
country/ 
Q

uality
Jadad scale

Population
Inclusion criteria 

Intervention group (IG
)

C
ontrol group (C

G
)

Variables
A

ssessm
ent tool

Treatm
ent duration and procedure

R
esults 

W
eakness 

8
D

hinakaran,Jain, 
B

enjam
in, 

Param
deepK

aur, 
and  D

hinakaran.
(2014)

Ludhiana, India
 1/5 : Low

 quality 
Just m

ention 
random

ization 
w

ithout m
ethod 

, blindness or 
w

ithdraw
al w

ere  
not m

entioned

45 fem
ales w

ho post 
m

astectom
y w

ith 
B

C
R

L m
ore than 2 cm

 
circum

ference than norm
al 

side. 

O
ne group 

N
o control group

O
edem

atous 
lim

b 
Q

uality of life 

M
odified truncated 
cone m

ethod.
European 

organization for 
research and 

treatm
ent of cancer 

quality of life 
questionnaires - 

core 30 questions 
(EO

RTC
- LY

M
Q

LQ
 

A
R

M
- C

 30)

Intensive phase of C
D

T w
hich 

included skin care, M
LD

 for 45 m
ins, 

com
pression sleeve w

ith the pressure 
of 23 to 32 m

m
 H

g w
as applied 23hrs 

/ daily. Exercise included m
ovem

ent 
of glenohum

eral joint for 5 m
ins 

.D
eep abdom

inal breathing exercise 
3 -5 tim

es,
A

fter a m
onth (m

aintenance phase) 
C

D
P w

ith isotonic exercise of 
shoulder, elbow

 and w
rist m

uscles 
for 50 – 60 %

 of 10R
M

 8-10 tim
es / 

tw
ice in a day and stretching exercise 

for follow
 up every m

onth, up to 3 
m

onths 

Volum
e w

as reduced by 80.22 (95%
 C

I: -96.71 
to -63.73) from

 baseline to 3rd m
onth (p<0.0001)

There w
as significant m

ean change in Q
O

L 
at 2nd m

onth as com
pared to baseline [69.95 

(95%
 C

I: 66.49 to 73.42); p<0.0001). Volum
e of 

affected lim
b

w
as sim

ilar to the norm
al lim

b at 3rd m
onth 

(norm
al lim

b: 312.38±82.20 vs. affected lim
b: 

324.44±82.19;
p=0.48) C

D
T is effective in B

C
R

L and im
proves 

the quality of life and required to assess 
the effectiveness of self-m

anagem
ent under 

supervision

A
bsence of control group 

w
hich m

eant that effects of 
C

D
T on the Q

O
L could not 

be distinguished from
 the 

effects of sim
ply participating 

in a clinical research studies. 
N

eed a greater num
ber of 

subjects and longer duration 
of follow

 up. also Q
O

L 
should be assessed in the 
im

provem
ent of various 

dom
ains, to com

pare the 
effects of different m

odalities 
of therapy on those.

9
A

bbasi et al. (2018)
Iran

 3/5 : H
igh quality

R
andom

ization and 
w

ithdraw
al w

ere 
m

entioned but 
blindness w

as not 
m

entioned

31 w
om

en w
ith post-

m
astectom

y w
ith B

C
R

L 
attending Seyed K

handan 
R

ehabilitation C
linic 

(Tehran, Iran) from
 January 

to M
ay 2013

C
G

:15 cases w
ho 

received C
D

T
The first phase:60 m

ins/ 
session 6 days/ w

eek 
(excluding Fridays) for 
3 consecutive w

eeks. 
Second phase: A

t hom
e 

using brochure and 
C

D
 for self-M

LD
 and 

exercises and w
earing 

sleeve during the day
IG

: 16 w
ho received 

R
C

D
T before each C

D
T 

session. C
ontraction of 

m
uscle for 5–7 seconds 

and then relax them
 10 

seconds 

Edem
a volum

e, 
A

nxiety and 
depression

W
ater displacem

ent 
m

ethod 
H

ospital A
nxiety and 

D
epression Scale 

(H
A

D
S)

Edem
a volum

e, anxiety and 
depression scores w

ere com
pared at 

the first and last sessions of the first 
phase of the treatm

ent and six w
eeks 

afterw
ards.

The difference in outcom
es betw

een 
the first and third w

eeks of therapy 
com

pared to the initial value w
as 

taken as the changes accom
plished 

in the first phase. The patients w
ere 

follow
ed up betw

een the 3rd and 9th 
w

eeks of the treatm
ent.

outcom
e w

as calculated based on the 
changes in outcom

e betw
een the 1st 

and 9th w
eeks of the treatm

ent

The edem
a, anxiety and depression scores w

ere 
63.6%

, 54.1%
 and 65.5%

 in the R
C

D
T group 

and 60.7%
, 31.4%

 and 35.2%
 in the C

D
T group. 

There w
ere significant differences betw

een 
the tw

o groups in term
s of the reduction in 

depression (p = 0.024) and anxiety (p = 0.011) 
scores throughout the study. This significant 
relationship w

as due to the differences in the 
depression score at the 3rd, and anxiety level in 
9th w

eeks of the study betw
een the tw

o groups 
(P = 0.013)

C
osts of adding relaxation 

to C
D

T and the need for 
training personnel should be 

considered in future cost-
effectiveness studies.

10
H

aghighat, 
Lotfi-Tokaldany, 
Yunesian,  A

kbari 
and W

eiss.(2010).
Iran 

3/5 : H
igh quality 

R
andom

ization and 
w

ithdraw
al w

ere 
m

entioned but 
blindness w

as not 
m

entioned

112 patients referred to the 
Lym

phedem
a C

linic of the 
Iranian C

enter for B
reast 

C
ancer in 2008

IG
:60 C

D
T G

roup: 
Phase I consisted of 
skin care, 45 m

ins 
M

LD
 , exercises, and 

com
pression  m

ultilayer
IG

2: 60 m
odified 

M
C

D
T plus IPC

 : 
10-15 m

inutes M
LD

 
pneum

atic sleeve, and 
IC

P set at 40 m
m

 H
g 

pressure for 30 m
inutes

Volum
e of 

edem
a 

Pain, heaviness 
paresthesia

W
ater displacem

ent 
m

ethod
A

four-point scale 
questionnaire ranging 

betw
een 0-3

Phase I  daily treatm
ent w

as 
adm

inistered 5 days a w
eek for 10-15 

sessions.
In the m

aintenance phase, both 
groups w

ere educated to apply C
D

T 
. These consisted of com

pression 
by a low

 stretch elastic sleeve w
ith 

com
pression w

orn during the day 
and bandaging at night, skin care, 
continued rem

edial exercise, and 
repeated light self-m

assage one or tw
o 

tim
es/day for com

pleted three m
onths 

of follow
 up.

D
uring the phase I of treatm

ent, C
D

T alone 
yielded a significantly higher m

ean volum
e 

reduction than the com
bination m

odality (43.1%
 

vs. 37.5%
; p = 0.036). Lim

b volum
e m

easured 
three m

onths follow
ing treatm

ent, show
ed 

16.9%
 volum

e reduction by C
D

T alone, and 
7.5%

 reduction by M
C

D
T plus IPC

. This study 
dem

onstrated that the use of C
D

T alone, or in 
com

bination w
ith IPC

 significantly reduced 
lim

b volum
e in patients w

ith post m
astectom

y 
lym

phedem
a. 

Further studies w
ill help 

to define the role of 
m

ultidisciplinary approaches 
in the m

anagem
ent 

of postm
astectom

y 
lym

phedem
a.

N
eed m

ore period to follow
 

up 

Table 1. C
ontinued
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N
o

A
uthor /year/country/ 

Q
uality

Jadad scale

Population
Inclusion criteria 

Intervention group (IG
)

C
ontrol group (C

G
)

Variables
A

ssessm
ent tool

Treatm
ent duration and procedure

R
esults 

W
eakness 

11
R

ostom
 &

 El Sayed. 
92019)
Egypt

1/5 : Low
 quality 

Just w
ritten random

ization 
w

ithout m
ention to the 

m
ethod 

30 Participants w
ith B

C
R

L 
post total m

astectom
ies 

that w
ere treated in Surgery 

C
linic. 

IG
1: (n=15) received K

inesio 
taping (K

T), B
andage and M

LD
IG

2: (n=15) received Pneum
atic 

C
om

pression Pum
p (PC

P), 30 
m

inutes B
andage and M

LD

Edem
a 

assessm
ent

(Tap M
easurem

ent) 
initial visit and after 
8 w

eeks of treatm
ent 

at olecranon level, 5 
C

m
 above olecranon 

and 5 C
m

 below
 the 

sam
e reference point 

Participants received 3 sessions / 
w

eek for 8 w
eeks.

There w
as a significant 

im
provem

ent in both groups 
by using tw

o different m
ethods 

of treatm
ent but there w

as no 
significant difference betw

een 
the tw

o study groups (p value = 
o.36) So C

om
bination therapy is 

recom
m

ended to achieve better 
im

provem
ent.

Sm
all sam

ple size and short 
term

 follow
 up

12
Pekyavas,  Tunay, 

A
kbayrak, K

aya, and 
K

aratas. (2014)
Turkey

 5/5 :H
igh quality , all of  

random
ization, blindness 

and w
ithdraw

al w
ere 

m
entioned.

45 patients w
ho adm

itted 
to B

as kent U
niversity 

H
ospital, A

nkara, Turkey 
w

ith the com
plaints of 

edem
a, pain, lim

itations 
in daily living activities, 
discom

fort, heaviness, 
tension, stiffness, num

bness 
and w

ere diagnosed w
ith 

grade 2 and 3 B
C

R
L.

IG
1:15 C

D
T included skin care, 

30-m
in M

LD
, 15-m

in m
ultilayer 

com
pression bandage, and a 20-

m
in  exercise

IG
2: 15 C

D
T including M

LD
, 

com
pression bandage, skin care 

and exercise but application 
of K

inesio Tape®
 Lym

phatic 
C

orrection M
ethod w

as done 
under the bandage.

IG
 3 : 15 C

D
T including M

LD
, 

skin care and exercise but K
inesio 

Tape®
 Lym

phatic C
orrection 

M
ethod w

as used instead of a 
bandage application

B
C

R
L 

sym
ptom

s 
such as pain, 
lim

itations in 
daily living 
activities, 
heaviness, 

tension, stiffness 
num

bness
Volum

e 
reduction

Q
uality of life 

V
isual A

nalog Scale 
(VA

S). 
C

ircum
ferential 

m
easurem

ents in 
centim

eters on 
bilateral upper 

extrem
ities at 5 cm

 
intervals 

Short-Form
 36 

(SF36)

Patients w
ere assessed before, at the 

end of the treatm
ent (10th day) and at 

control period (1 m
onth after the end 

of treatm
ent)

N
o significant difference w

as 
found betw

een three groups in 
all m

easurem
ent param

eters 
(p > 0.05.Sym

ptom
s w

ere 
decreased in all three groups 
(p < 0.05). C

D
T w

as found 
effective only during treatm

ent 
in arm

 volum
e (p < 0.05). 

K
inesio Taping®

 applied C
D

T 
had effect of decreasing edem

a 
after 10 days of treatm

ent 
period (p < 0.05) and for control 

period (p < 0.05). O
nly the 

application of K
inesio Taping®

 
group also had significant 

decrease at edem
a (p < 0.05).

K
inesio Taping®

 A
pplication 

along w
ith C

D
T m

ay have 
a better effect on decreasing 

B
C

R
L 

K
inesio Tape®

 is a one-tim
e 

use product, but the bandage 
can be reused. A

 cost 
effectiveness analysis m

ight 
be considered in clinical 

practice
K

inesio Tape®
 can m

ake 
an allergic reactions in 

sensitive skins. Patients m
ay 

not have done exercises 
at hom

e or m
ay not have 

w
orn com

pression garm
ents 

properly during the control 
period and this could affect 

findings
Sm

all sam
ple sizes

13
Tatar &

 Turhan.(2022)
Turkey

 3/5 : H
igh quality 

R
andom

ization and 
w

ithdraw
al w

ere 
m

entioned but blindness 
not m

entioned

30 patients unilateral breast 
cancer w

ho developed 
adhesive capsulitis after 

lym
phedem

a and underw
ent 

m
astectom

y surgery at 
least one year before w

ere 
diagnosed w

ith stage II 
adhesive capsulitis,

IG
: = 15 patients, 45 m

inutes of 
C

D
T w

ith the adhesive capsulitis 
treatm

ent
C

G
:15 patients 

Pain assessm
ent

Functionality
R

O
M

Edem
a 

assessm
ent

volum
e of the 

arm

VA
S ranging from

 0 
(no pain) to 10

 (Q
-D

A
SH

)
A

n isokinetic 
dynam

om
eter 

C
ircum

ference 
m

easurem
ent

Volum
etric w

ater 
m

ethod

B
oth groups received 20 m

inutes 
of exercise 5 days/w

eek for 3 
w

eeks using a B
iodex isokinetic 

dynam
om

eter, as w
ell as a hot pack 

and TEN
S (Transcutaneous Electrical 

N
erve Stim

ulation) treatm
ent to the 

shoulder join.
For the treatm

ent of adhesive 
capsulitis in both groups, for 3 

w
eeks, 5 days a w

eek, (a) 20 m
inutes 

of heat w
as applied to the shoulder 

joint w
ith a hot pack, (b) 20 m

inutes 
of exercise w

as perform
ed w

ith the 
B

iodex isokinetic exercise system
, 

and (c) 20 m
inutes conventional 

TEN
S (Transcutaneous Electrical 

N
erve Stim

ulation) as applied to the 
shoulder joint and the painful points 

around it. 

B
oth groups had im

provem
ents 

in pain (P < 0.001), shoulder 
joint range of m

otion (P < 
0.001), and upper extrem

ity 
functionality (P < 0.001) 
after the treatm

ent. There 
w

as a significant decrease in 
circum

ference and volum
etric 

m
easurem

ents in the study 
group (P < 0.001). H

ow
ever, 

no differences w
ere seen in 

m
easurem

ents in the control 
group

Single-center study w
ith a 

sm
all sam

ple size. 
the C

O
V

ID
-19 pandem

ic 
there w

as a sm
all volunteer 

patient group w
ho w

anted to 
receive treatm

ent. 
pharm

alogical treatm
ent 

differences of patients. 
D

A
SH

 tool w
as not 

developed specifically for 
the shoulder problem

s after 
breast cancer treatm

ent. It is 
a general tool for shoulder 

functionality 

Table 1. C
ontinued
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N
o

A
uthor /year/country/ 

Q
uality

Jadad scale

Population
Inclusion criteria 

Intervention group (IG
)

C
ontrol group (C

G
)

Variables
A

ssessm
ent tool

Treatm
ent duration and procedure

R
esults 

W
eakness 

14
Sithaw

atdecha 
C

hotiyarnw
ong &

  
Pajareya .(2019)

B
angkok, Thailand

 5/5 : H
igh quality

R
andom

ization ,researcher 
blindness and w

ithdraw
al 

m
ethods ,all w

ere 
m

entioned 

51 patients w
ith stage 1 

or 2 B
C

R
L w

ere enrolled 
during D

ecem
ber 2017 and 

D
ecem

ber 2018

IG
: self-care booklet plus 

routine care and record their 
self-m

onitor routine in the 
booklet w

eekly
C

G
: receives routine care 
alone for 12 w

eeks

A
rm

 volum
e

Q
uality of life
R

ange of 
m

otions
 Patients’ 

know
ledge

w
ater displacem

ent 
Lym

ph-IC
F

G
oniom

eter
Sim

ilar test at each 
visit

O
utcom

e m
easurem

ents w
ere 

perform
ed at baseline (w

eek 0), w
eek 

4 and at w
eek 12. 

Intervention group dem
onstrated signifi cantly 

higher score in the physical sub-scale of the 
Lym

ph-IC
F toll (p=0.046) after using for 4 

w
eeks. A

fter 12 w
eeks, there w

ere significant 
increases in R

O
M

 in the intervention group but 
after 12 w

eeks, there w
ere no betw

een groups 
w

as found in term
s of arm

 R
O

M
, volum

e 
reduction, know

ledge score, overall satisfaction, 

Sm
all sam

ple size

15
M

okhtar, O
m

ar, 
A

law
ady, A

bdelrahm
an 

and O
m

ar. (2020).                                          
Egypt                                       

2/5 : low
 quality                     

just random
ization w

as 
m

entioned , blindness or 
w

ithdraw
al not w

ritten

40 fem
ales having unilateral 

post m
astectom

y grade 2 or 
3 B

C
R

L at physiotherapy 
unit at K

asr A
lainy C

enter 
of clinical O

ncology and 
N

uclear M
edicine, C

airo 
U

niversity from
 M

ay 2015 
until January 2016

IG
 1:20  patients w

ith 
unilateral B

C
R

L received 
C

D
T 5 days/ w

eek for 4 
consecutive w

eeks.
IG

 2: - 20 patients w
ith 

B
C

R
L received Low

 Level 
LA

SER
 Therapy (LLLT) 5 

days / w
eek for 4 consecutive 

w
eeks

Volum
e 

m
easurem

ent 
H

R
Q

L

C
ircum

ferential 
assessm

ent using a 
tape m

easurem
ent

The U
LL-27 is a self-

report questionnaire

The %
 reduction of affected lim

b 
volum

e w
as not significantly better 

in C
D

T group com
pared to LLL 

group (p-value 0.16). The percentage 
im

provem
ent of H

R
Q

L physical 
score w

as 15.81%
 in group LLL 

w
hich is border line significantly 

less than im
provem

ent in group 
A

 (38.42%
), p-value = 0.05. 

The percentage im
provem

ent in 
H

R
Q

L psychological score w
as 

not significantly different betw
een 

both groups p-value = 0.92). %
 

im
provem

ent of H
R

Q
L social score 

(21.08 %
 in group C

D
T) is border 

line significantly better than group 
LLL (12.6%

), (p-value = 0.08). 
The tim

e needed for C
D

T ranged 
from

 65 to 80 m
inutes w

hile LLLT 
application tim

e w
as 20 - 23 m

in. 
w

hich is highly significantly shorter 
(p-value < 0.000**).

This study highlights the need for m
edical and 

healthcare professionals to include LLLT as an 
effective therapeutic tool in the m

anagem
ent 

young fem
ale patients w

ith post m
astectom

y 
upper extrem

ity lym
phedem

a specially in the 
absence of too m

uch w
orkload. 

C
D

T group and 
details about 
the nature of 

LLLT w
ere not 

provided in this 
prelim

inary 
report.

Table 1. C
ontinued



Asian Pacific Journal of Cancer Prevention, Vol 24 2233

DOI:10.31557/APJCP.2023.24.7.2225
Complete Decongestive Therapy and BCRL

No Study Randomization 
process

Deviations from 
the intended 
interventions

Missing 
outcome 

data

Measurement 
of the outcome

Selection of 
the reported 

result

Overall results 

1 Hou et al. (2008) Low Some concern Low Low Low Low

2 Haghighat et al. (2010) low low low low low low

3 Dayes et al. (2013) Low Some concern high Low Low Some concern

4 Dhinakaran et al.(2014) Some concern Some concern low low Low low

5 Pekyavas et al. (2014) Low Low Low Low Low Low

6 Jafari and Adib (2016) Low Low Low Low Low Low

7 Abbasi et al. (2018) low low low low low low

8 Park etal. (2019) Low Low Low Low Low Low

9 Rostom and El Sayed.(2019) Some concern Some concern low low low low

10 Sing et al. (2019) Low Low Low Low Low Low

11 Sithawatdecha et al.(2019) Low Low Low Low Low Low

12 Mokhtar et al. (2020) Low Some concern Low Low Low low

13 Hemmati et al. (2022) Low Low Low Low Low Low

14 Muñoz-Alcaraz et al. (2022) Low low Low Low Low Low

15 Tatar and  Turhan (2022) Low Some concern Low Low Low Low

Table 2. Risk of Bias Assessment for 15 RCTS by Cochrane Rob 2 Tool

Figure 2. Meta-Analysis with Forest Plot for the Quality of Life Studies 

trial. Critically, Egypt is the only Arab nation that have 
performed research on the CDT.

In 15 RCTs, 733 persons took part (minimum group 
size: 8, maximum group size: 60, average group size: 
24). These people had been diagnosed with BCRL, had 
had breast cancer surgery, were getting chemotherapy or 
radiation therapy, and were in a rehabilitation center. In the 
intensive phase and the maintenance phase, people with 
BCRL got complete decongestive therapy (CDT). There 
are three groups in each of the two studies (Pekyavas et 
al., 2014;  Hemmati et al., 2022)). One study contains 
one interventional group without control to follow up 
(Dhinakaran et al., 2014).

Follow-up times were very different between studies 

because they used different outcome variables, tools for 
measuring, and more than one intervention. Patients were 
followed for up to a year in two studies (Hou et al., 2008; 
Dayes et al., 2013) One studies followed patients for up 
to 6 months (Singh et al., 2019).Three studies followed 
patients for up to three months (Haghighat et al., 2010; 
Dhinakaran et al., 2014; Sithawatdecha et al., 2019). The 
remaining studies follow up 2 weeks, 3 weeks, 4 weeks, 
5 weeks, 6 weeks, and 8 weeks. All 15 studies show that 
CDT is either a “control” or an “interventional” group.

 Identical names for CDT were used in RCTs, such 
as “decongestive lymphatic therapy” (Dayes et al., 
2013), standard therapy (Singh et al., 2019), complex 
decongestive physiotherapy (Hou et al., 2008),’complex 
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decongestive therapy’(Haghighat et al., 2010; Park et al., 
2019; Hemmati et al., 2022; Tatar and Turhan, 2022), 
comprehensive therapy (Abbasi et al., 2018), and ‘routine 
care’(Sithawatdecha et al., 2019).

Physical characteristics were the most important 
outcome variables. Instances include edema volume 
assessment presented in 12 studies, circumference 
measurement in 5 studies, upper extremity function in 
4 studies, range of motion in 3 studies, health status, 
heaviness and tension symptoms in 2 studies, pain in 7 
studies and QOL presented in 6 studies. Some studies 
described psychological variables, including sadness, 
anxiety, body image, and patients’ satisfactions. Few 
studies reported both patient knowledge and adherence.

The idea to conduct a meta-analysis for significant 
variables was put forth in three or more research. As a 
result, there were not enough research to draw conclusions 

because they didn’t give the mean and standard deviation 
and only gave data from three groups, making it difficult 
to decide which interventional study should be assessed. 
Pain, edema volume, QOL, and ROM all underwent 
meta-analysis.

Results of Methodological Quality Assessment
Five studies were rated as being of low quality. The 

other ten studies were of outstanding caliber. Insufficient 
information on random selection methods was the 
primary issue with the RCTs in two trials (Dhinakaran 
et al., 2014; Rostom and El Sayed, 2019) While just 12 
studies inadequately described the procedures leading to 
blindness, there were no reports of double blinding, and 
the bulk of the studies’ studies did not provide enough 
information regarding the mechanism of blinding ( Houet 
et al., 2008; Haghighat et al., 2010; Dayes et al., 2013; 

Figure 3. Meta-Analysis with Forest Plot for the Pain Studies 

Figure 4. Meta-Analysis with Forest Plot for the Range of Motion Studies 
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Dhinakaran et al., 2014; Jafari and Adib., 2016; Abbasi et 
al., 2018; Park et al., 2019; Rostom and El Sayed, 2019; 
Sing et al., 2019; Mokhtar et al., 2020; Hemmati et al., 
2022; Tatar and Turhan, 2022). Moreover, five studies did 
not include information about dropout rate or the reasons 
for it during follow up ( Dhinakaran et al., 2014; Jafari 
and Adib, 2016; Park et al., 2019; Rostom and El Sayed, 
2019; Mokhtar et al., 2020). 

Result of Risk of bias 
The majority of research (13 out of 15) described 

computer random number, block randomization, card, 
and table randomization in their descriptions of the 
randomization procedure, yielding the outcome “Low 
risk of bias” as the first problem. Only two out of 15 
RCT trials did not include a detailed description of the 
randomization processes.

The second problem is evaluation bias, which is caused 
by treatment variations. Four research explicitly outline 
the blinding process. Although two studies explicitly 
state that they are blind by using the word “blind” in the 
title or method section, more information is still required 
to describe the process of blindness. The remaining 
reports for the double-blind questions were not explicit 
in all 9 papers. Due to a lack of explicit blinding of the 
intervention clearly and in details, six out of fifteen RCTs 
expressed some concern about the bias of the intended 
intervention. The remaining 9 studies exhibited modest 
bias risk.

The third problem was that 14 out of 15 studies 
responded “Yes (Y)” when asked “were data for this 
outcome available for all, or almost all,” yielding a 93 
percent “Low” rating for bias brought on by missing 
outcome data. One study’s dropout rate was identified 
as having a significant risk of bias because the missing 
subject affected the study’s conclusion (Dayes et al., 
2013). For the fourth issue, the score was “Low” (100%) 
for bias in the way the outcome was measured. All of the 

studies used reliable and valid structured questionnaires 
that were filled out by the participants themselves. 
Furthermore, machines like tape measures and perometers 
were used to measure the physical outcomes. Goniometer 
and the Volumetry method. All were thought to be good 
tools. So, making sure that assessors don’t get in the 
way of the evaluation and measuring variables at least 
twice or three times are all ways that RCTs try to reduce 
measurement errors. 

On the fifth issue, there was “Low” (94%) evidence 
of bias in how the results were chosen. Because all 14 
studies did a good job of summarizing what they found. 
In conclusion, the 14 RCTs out of the 15 studies had a 
low risk of bias as a whole. However, one of the studies 
caused some concern because a participant dropped out, 
which made the study less powerful. After looking at the 
quality of the literature in 15 RCTs, it was decided that the 
total risk of bias was “Low” as shown in Table 2. 

The effect of CDT includes exercise, MLD, compression 
therapy and skin care on BCRL as following:
CDT Effect on BCRL Versus Supportive Therapy Results

In BCRL, CDT is efficient and enhances QOL evidence 
by volume decreased from the baseline to the third month 
(p <.0001) as well as the mean difference in QOL between 
CDT group versus control group was significantly different 
(p<.0001) in study conducted in 2014 (Dhinakaran et al., 
2014). Additionally, CDT had beneficial effects on limb 
volume, QOL, and function (Dayes et al., 2013). Another 
study compared the effect of standard therapy versus 
Activity-Oriented Antiedema Proprioceptive Therapy 
(TAPA) without using compression therapy. The findings 
of this research did not indicate any variations in BCRL 
volume reduction between both groups. All patients 
experienced volume reduction (Z = 463.0, p = .61). While 
social component of HRQoL substantially improved under 
TAPA treatment (Muñoz-Alcaraz et al., 2022).

Regarding self-application of CDT at home, after four 

Figure 5. Meta-Analysis with Forest Plot for Oedema's Volume Studies 
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weeks of use, the self-care pamphlet paired with traditional 
CDT demonstrated some benefits for women with stage 
1 or 2 BCRL, as measured by an increase in their QOL 
physical subscale score. In terms of limb ROM, volume 
reduction, satisfaction scale, and adverse events, however, 
there was no difference between the CDT treatment alone 
at home after 12 weeks. However, CDT did not improve 
the subjects’ body image (Sithawatdecha et al., 2019).

To compare CDT to other treatments or complementary 
therapies for the management of BCRL. On BCRL, 10 
studies compared the effectiveness of CDT versus further 
therapy. The first study revealed that autologous bone 
marrow stromal cell transplantation (BMSCs) is effective 
and feasible for the treatment of BCRL. After 1, 3, and 12 
months, it can considerably reduce the size and proportion 
of lymphedema as well as the pain caused by swelling. 
Despite the fact that both BMSC and CDT reduce the 
extent of the edema and the intensity of the discomfort, 
BMSC is more effective (Hou et al., 2008).Combining 
CDT with silicone tubes used as artificial lymphatics 
results in a more pronounced decrease in limb volume 
and circumference as well as an increase in overall QOL, 
notably in the function portion, with no noticeable adverse 
effects (Singh et al., 2019). According to another study, the 
difference in circumference between the cervical stellate 
ganglion block (SGB) and cervical disc therapy (CDT) 
groups decreased significantly from baseline (P<.05) in 
both groups, and the difference in volume was significantly 
lowered in the SGB group (P< .05). Although there is no 
significant difference between CDT and SGB in terms of 
therapeutic effects on QOL and pain perception, there is 
a difference (Park et al., 2019).

Concerning the evaluation of relaxation technique 
as a complementary therapy, there were significant 
differences between the two groups in terms of anxiety 
reduction when relaxation without CDT was compared 
to relaxation with CDT (p=.011) and depression 
(p=.024) ratings. Unfortunately, relaxing with CDT 
exhibited minimal effects on edema volume in patients 
compared to CDT alone (Abbasi et al., 2018). In addition, 
improvements in lymphedema volume, discomfort, and 
functional impairment were observed in all three groups, 
regardless of whether CDT was administered alone or 
in conjunction with electrotherapy modalities such as 
faradic current or ultrasound. However, when CDT is 
paired with electrotherapy, persons with BCRL can see a 
greater reduction in lymphedema volume, discomfort, and 
functional impairment (Hemmati et al., 2022).

Another study conducted by Haghighat and his 
colleagues in 2010, showed that affected limb volume 
was substantially decreased when CDT was used alone or 
in combining with Intermittent Pneumatic Compression 
(IPC) (Haghighat et al., 2010). Moreover, both CDT 
with Kinesio taping (KT) and CDT with a pneumatic 
compression pump (PCP) increased limb volume, 
although there was no noticeable difference between 
the two groups (p=0.36) (Rostom and El Sayed, 2019). 
Nonetheless, the combination of Kinesio Taping and CDT 
reduced swelling much more than CDT alone (p<0.05). 
Consequently, this method was regarded a substitute 
treatment for the management of BCRL (Pekyavaş et 

al., 2014). Neither CDT nor Low Level LASER Therapy 
(LLLT) significantly decreased the volume of the afflicted 
limb or raised the psychological HRQL score in young 
patients with postmastectomy BCRL. The rise in physical 
and social HRQL ratings increased modestly. LLLT is 
carried out in significantly less time than CDT in the LLL 
group (p<0.001), and it is advised in centers with heavy 
workloads (Mokhtar et al., 2020).

Patients with BCRL-induced adhesive capsulitis were 
divided into two groups: CDT with adhesive capsulitis 
treatment (n = 15) and control (n = 15). There were 
improvements in both groups’ pain levels following 
treatment (P< 0.001), shoulder’s range of motion 
(P< 0.001), and upper limb functionality (P< 0.001). The 
interventional group’s circumference and volumetric 
values both significantly decreased (P< 0.001). However, 
data in the control group showed no changes (Tatar and 
Turhan, 2022).

Finally, CDT is still the major treatment for BCRL. 
Although CDT has a positive effect on BCRL, it has a 
larger effect on arm volume, upper arm function, BCRL 
symptoms, and QOL when combined with other treatment. 
However, CDT with extra therapy also considers the need 
for interdisciplinary teams, intrusive procedures, and 
increased expenses.

Results of Meta-Analysis for Sub-groups 
The effects of CDT on QOL

Five of the 15 studies included in this systematic 
review focused on QOL. In meta-analysis, the forest plot 
displayed a graphical representation of the results (Figure 
2). The plot depicts the effect size in a diamond shape, with 
a value of 2.347 (p=.22) and a confidence interval ranging 
from -1.41 to 6.11. The plot depicts the Cohen’s d effect 
size of the individual studies for the observed outcomes, 
along with their 95% confidence intervals.

The effects of CDT on Pain Level
Three of the 15 studies included in this systematic 

review have a pain focus. The meta- analysis with forest 
plot displayed the findings graphically (Figure 3). A 
diamond-shaped plot of the effect size with a value of 
-.068 (p=.64) and a confidence interval of between -35 
and.21 is shown. The plot displays the Cohen’s d effect 
sizes for the individual studies’ observed outcomes along 
with their 95% confidence intervals.

The effects of CDT on ROM
The ROM has been the focus of three of the 15 studies 

in this systematic review. In meta-analysis, the forest 
plot was a graph that showed the results (Figure 4). The 
effect size is shown in the shape of a diamond with a 
value of.324 (p=.41) and a confidence interval of -.44 
to 1.09. The plot shows the Cohen’s d effect sizes of the 
observed results from each study, along with their 95% 
confidence intervals.

The effects of CDT on Oedema Volume 
In this systematic review, nine of the fifteen studies 

focused on the oedema volume. The forest plot displayed 
a graphical representation of the results in meta-analysis 
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(Figure 5). The effect size is represented as a diamond with 
a value of -2.9 (p=.76) and a confidence interval ranging 
from -1.53 to 1.11. The graph depicts the Cohen’s d effect 
size of the individual studies for the observed outcomes, 
along with their confidence intervals at 95 percent.

Discussion

This review included fifteen articles on CDT treatment 
that matched the inclusion criteria. In general, the strength 
of the evidence was quite strong. Because all research 
involved randomized controlled trials, well-controlled 
therapies, and unbiased evaluations of the influence on 
arm volume, upper limb function, BCRL symptoms, 
and QOL. Typically, the retrieved publications had 
“excellent” methodological quality. Although the majority 
of publications did not mention blinding of the assessors of 
findings, our interpretation of the responses to the primary 
question was typically unaffected by blindness. 

We segment articles into categories for meta-analysis. 
Park et al., (2019)’s study was rejected because it lacked 
a mean and standard deviation, therefore only five studies 
were chosen for QOL (SD). Three studies on pain were 
chosen out of a total of seven for a meta-analysis, leaving 
out four studies, two of which had three groups, and the 
remaining studies lacked mean and SD to help interpret 
the results. To do a meta-analysis, we chose to include all 
three studies that examined range of motion. We chose 
nine studies out of a total of twelve for the edema volume 
evaluation, leaving out three due to insufficient data to 
support the conclusions, and including three groups in the 
study. The same psychological variables were also used in 
fewer research; hence the relevant variables were dropped 
from the meta-analysis. We used the Cochrane Rob tool 
(Risk of bias) Version 2.0 to examine the sensitivity 
analysis for variables in the meta-analysis. After assessing 
the standard of the literature in 15 RCTs, the overall risk 
of bias was determined to be “Low.”  

There are several advantages to the RCTs in this study 
that evaluate the effect of CDT on BCRL. Typically, 
BCRL is unilateral, allowing the normal limb to serve 
as a comparative limb. Second, there is a clear etiology, 
allowing for the formation of more homogenous research 
groups. As a result, we conclude from this analysis that 
CDT consisting of all domains is effective for reducing 
excess volume of edema, reducing symptoms of BCRL, 
and boosting upper arm function, and enhancing QOL as 
demonstrated in both review articles and current 

Limitation
The limitations of this review were: small sample 

sizes, short duration of treatment, inadequate long-term 
follow-up, a lack of assessor blinding in the majority of 
studies, no reported men with BCRL to assess the effect 
of therapy, lack of reported CDT adherence, and lack of 
consideration of the negative impact of radiotherapy or 
chemotherapy on CDT application, which resulted in 
insufficient power and necessitated additional research.

In conclusion, we may now move on to building 
therapeutic balance in the random assignment of treatments 
with CDT with and without supportive therapies, areas 

that are appropriate for further research, according to 
this systematic review. Future RCTS should use blinded 
outcomes assessors, a larger sample size, and longer 
treatment follow-up. Additionally, long-term research 
was done to determine the safety and side effects of this 
therapy. Future study is required to ascertain how well 
patients adhere to CDT therapy and assess compliance 
of the patients by diary self-record in order to validate 
the efficacy of existing therapeutic recommendations. 
Additionally, more investigation should be done to 
compare the cost-effectiveness of conventional CDT and 
additive supportive treatments. Economic statistics on 
clinical outcomes over the short and long term are needed 
in order to inform health policy makers. As a result, the 
findings of this review serve as the foundation for future 
research, which will add to the body of knowledge needed 
to treat patients as effectively as feasible.
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