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a b s t r a c t
aiM: this study aimed to compare the effects of myofascial release (Mfr) on upper extremity volume in patients with breast cancer-related 
lymphedema (bcrl).
dEsiGN: a randomized, single-blinded, cross-over, controlled trial.
sEttiNG: an outpatient rehabilitation clinical setting.
populatioN: thirty patients with bcrl.
METHODS: Within a crossover design with randomized treatment sequences, fifteen subjects received MFR for 4 weeks, followed by 4 weeks 
of washout period, and then received placebo MFR and the other fifteen subjects received interventions in the reverse order. Each session had a 
60 min process including either Mfr or placebo Mfr for 30 min, followed by complete decongestive therapy for 30 min twice a week. upper 
limb volume as the primary outcome and subjective pain, shoulder range of motion (ROM), chest mobility, shoulder function, and quality of life 
as secondary outcomes were assessed before and at the end of each intervention period.
RESULTS: There were significant differences in upper limb volume after both MFR and placebo MFR (P<0.05) while no significant difference 
between Mfr and placebo Mfr treatments was found (p>0.05). Mfr-based treatment also achieved a greater improvement than placebo Mfr-
based treatment in subjective pain and shoulder ROM (P<0.05), except for internal rotation, and shoulder function.
coNclusioNs: Mfr-based treatment showed clinical improvement in shoulder function, induced by decreased edema volume and pain, and 
improved ROM and chest mobility. However, a further study with parallel randomized controlled trials to confirm what was achieved in the 
present study.
cliNical rEhabilitatioN iMpact: Mfr-based treatment is considered an important part of bcrl rehabilitation. Moreover, Mfr-
based treatment may be safe for patients with bcrl.
(Cite this article as: Kim y, park Ey, lee h. the effect of myofascial release in patients with breast cancer-related lymphedema: a cross-over random-
ized controlled trial. Eur J phys rehabil Med 2023;59:85-93. doi: 10.23736/s1973-9087.22.07698-5)
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recently, according to statistics in Global cancer sta-
tistics 2020,1 the incidence of breast cancer has been 

on the rise worldwide, ranking the first among cancers in 
female in south Korea (23.7%) and the world (24.5%). 

With recent developments in medical technology, the 
overall 5-year relative survival rate for breast cancer pa-
tients has reached 80%, but survival is affected by various 
sequelae.2 secondary lymphedema is one of the various 
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been widely conducted, and the importance of Mfr has 
been emphasized since MFR showed physical benefits in 
patients with breast cancer surgery.15, 16 MFR significantly 
reduced persistent upper extremity pain,16 improved shoul-
der roM and function,17 and improved Qol18 in breast can-
cer. In addition, since lymphatic flow can be promoted by 
fascia movement, fascial restriction may lead to lymphatic 
system dysfunction that blocks fluid flow can be applied for 
helping lymph to return the system in lymphedema.19 how-
ever, there is no study on the effect of Mfr on the reduc-
tion of edema in patients diagnosed with bcrl. therefore, 
this study aims to compare the effects of Mfr primarily on 
upper extremity volume in patients with bcrl.

Materials and methods
Study design

this randomized cross-sectional study was conducted in 
accordance with the consolidated standards of reporting 
trial (coNsort) recommendations and was registered 
on a cris.org website (Kct0007156). the intervention 
was reported based on the template for the intervention 
description and replication (tidier) checklist and guide. 
the study protocol was approved by the Gachon univer-
sity institutional review board (1044396-202112-hr-
237-01) and conducted in accordance with the declaration 
of helsinki. before the study was conducted, the partici-
pants were informed about the study’s aim and measures 
were undertaken to protect their privacy. participants who 
agreed to participate in the study signed an informed con-
sent form.

Participants

thirty patients with bcrl were recruited from the outpa-
tient settings at local hospitals in the city of incheon, Korea. 
the inclusion criteria were as follows: suffering from at least 
6 months after mastectomy for breast cancer; being diag-
nosed with stage I-II lymphedema by physiatrist, as defined 
by the international society of lymphology; having present 
pain and limited shoulder function. participants were ex-
cluded if they have any musculoskeletal injury in adjacent 
areas (shoulder or neck etc.), bilateral lymphadenectomy, 
open wounds on upper limbs, circulatory disorders, and his-
tory of shoulder surgery for reasons other than breast cancer. 
participants were also excluded if they did not follow the 
rehabilitation procedure due to cognitive impairment.

the sample size was calculated using G power 3.1.9.7 
software (heinrich heine university, dusseldorf, Germa-
ny). since there were a few studies investigating the effect 

side effects of breast cancer, and it occurs in up to 40% of 
patients with breast cancer, which would lead to develop-
ing into a chronic disease.3

postoperative myofascial restriction causes high ten-
sile strength, which has negative effects on secondary 
lymphedema by slowing lymphatic flow.4 in addition, an 
unspecified inflammatory response to the lungs by radia-
tion therapy or local muscular defense caused by reduced 
movement of the affected arm to protect the surgical site 
cause poor respiratory function and reduced chest mobility 
in patients with breast cancer.5 decreased respiratory vol-
ume due to chest mobility restriction reduces the central 
flow of venous and lymphatic fluid, increasing peripheral 
lymphedema volume.6 for these reasons, recent postop-
erative rehabilitation approaches for breast cancer patients 
have focused on reducing pain and improving shoulder 
roM, shoulder function, and Qol by releasing the adhe-
sions in fibrous thoracic and upper extremity myofascia 
and loosening surgical wound tissue.7, 8

different management strategies for breast cancer-relat-
ed lymphedema (BCRL) are found in the scientific litera-
ture, such as manual lymphatic drainage (Mld), compres-
sion therapy, physical exercise, and risk factor management 
(infection management, wound care, etc.).9 compression 
therapies, such as compression sleeve, bandages, and inter-
mittent pneumatic compression pumps, can be used to in-
crease the fluid filtered from the capillary through external 
pressure instead of damaged lymphatic circulation.10 Mld 
has been widely used as a common treatment for lymph-
edema related to breast cancer.11 this technique is used to 
drain out stacked lymph into unaffected lymph nodes by 
stimulating lymph nodes under the skin with low pressure 
to increase rhythmic contractions of the lymphatic system, 
thereby promoting the flow of lymphatic fluid.10

The fascia is made up of fibrous connective tissue that 
glides back to its original length under load, and decreased 
muscle and joint movements cause fascia contracture.12

because the brachial fascia is a distal extension of the 
shoulder girdle muscles, breast cancer surgery disturbs the 
glide of the brachial fascia, causing pain and leading to 
restrictions in daily activities.13 it is known that changes 
in the superficial fascia may cause lymphedema, so any 
intervention for the fascia can improve symptoms related 
to lymphedema.14

Myofascial release (Mfr) is a manual technique in 
which a therapist feels for stiff or tightened points and ap-
plies manual pressure to the trigger points until they are 
certain that the tension is fully released.12 research on the 
effect of Mfr in breast cancer patients after surgery has 
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circumferences (ct, cb) in each segment (h=7 cm was 
used). total volume of the upper extremity was measured 
by sum of each V (volume of a segment) (figure 2). the 

of Mfr mainly targeting lymphedema volume, a medium 
effect size of d=0.5 was considered to calculate the sample 
size.20 twenty-seven participants were required to detect 
statistical significance when a clinically significant differ-
ence was observed between two dependent means, with an 
effect size of d=0.5, significance level of 0.05, and power 
of 0.80. an additional 10% of the patients were recruited 
to provide unanticipated attrition.

Study procedure

this study was a randomized, single-blinded (partici-
pants), 2 × 2 cross-over, controlled trials. simple random-
ization of the order of interventions was conducted by a 
study coordinator who was not involved in the assessment 
and data analysis process, and allocation was performed 
using randomization.com website before data collection. 
the group a received Mfr with complex decongestive 
therapy (cdt) for 4 weeks, followed by 4 weeks of wash-
out period, then received placebo Mfr with cdt for an-
other 4 weeks with the group b receiving intervention in 
the reverse order. both groups underwent intervention for 
60 min (either Mfr or placebo Mfr for 30 min followed 
by cdt for 30 min) twice a week. in accordance with the 
crossover design, a sufficient washout period was provided 
to reverse the effect of the intervention through a 4-week 
recess between the two interventions.21, 22 to evaluate the 
effectiveness of the intervention, the outcomes were mea-
sured four times: week 0 before treatment (t0), week 4 af-
ter the first treatment (T1), week 8 after the washout period 
(t2), and week 12 after the second treatment (figure 1).

Outcome measurements

Primary outcome - upper limb volume

upper limb volume was measured using circumference 
measurements.23, 24 the anatomical positions of the arm 
were selected at 7 cm apart, at the wrist (the slenderest 
part of the wrist), 7 cm above the wrist (lower arm), 7 cm 
below the elbow (lower arm), at the elbow, 7 cm above the 
elbow (upper arm), and at the same level as the axilla (up-
per arm). to minimize measurement error, all measure-
ments were taken at a constant pressure with sitting posi-
tion in which the hips and knees were bent at 90 degrees.25 
the volume of a truncated cone is used as a circumference 
measurement for calculating the upper limb volume (V = h 
* (ct2 + ct*cb + cb2)/ (12 * π)), where V is the volume of 
a segment of the upper extremity, ct is the circumferences 
(in cm) of the top of the cone, cb is the circumferences (in 
cm) of the base of the cone, and h is the distance between 

figure 1.—flowchart according to the coNsort statement for the re-
porting of randomized trials.

figure 2.—upper limb volume measured by a circumference measure-
ment.
ct: circumferences of the top of the cone; cb: circumferences of the base 
of the cone; h: distance between circumferences in each segment (h=7 cm).
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Quality of life

Qol was measured using the Korean version of the func-
tional assessment of cancer therapy for breast cancer 
patients (fact-b). the fact-b consists of 37 items eval-
uating physical, social/family, emotional and functional 
well-being, and each item was evaluated on a 5-point lik-
ert scale (0 to 4), indicating that the higher the score, the 
better the Qol.33 the total fact-b score ranges from 0 to 
148. the Mcid of fact-b score of patients with breast 
cancer is 11.2 points.34

Intervention

Myofascial release

Myofascial release (Mfr) was performed by extending 
the myofascia with one hand or finger fixed to the start-
ing point of the muscle and the opposite hand or finger in 
the direction of the muscle and fascia or by gliding both 
hands or fingers away from each other in the middle of 
the fascia.8 Mfr was applied to the sites according to the 
severity of fascial adhesion for 30 min by pressing and fo-
cusing the pressure on the adhesion point of the fascia with 
the therapist’s hand or finger in the direction of the fascia 
until the therapist felt that the tension was fully released.35 
it was applied to the axillary and breast surgical scar, the 
pectoralis major, the subscapularis, the latissimus dorsi, 
the deltoid, and the intercostal muscles that reduce chest 
mobility5 (supplementary digital Material 1: supplemen-
tary text file 1, supplementary figure 1, supplementary 
table i).

Placebo myofascial release

placebo myofascial release (placebo Mfr) was applied 
for 30 min in the same manner as well the same regions 
as that of Mfr.5 however, placebo Mfr stimulated only 
the skin surface with light pressure, which did not reach 
the fascia layer.36

Complex decongestive therapy

complex decongestive therapy (cdt) consists of manual 
lymphatic drainage (Mld), compression, patient educa-
tion, and upper-extremity muscle strengthening. Mld 
was applied for 15 min in the order of the patient’s neck, 
affected chest, and affected upper extremity.37 Various 
techniques such as the stationary cycle, pump, scoop, 
or rotatory with light pressure have been used to induce 
rhythmic lymphatic flow.37 a 10-minute upper extrem-
ity muscle strengthening exercise was performed using a 

minimal clinically important difference (Mcid) for upper 
limb volume is 2.39% or 42.9 ml.26

Secondary outcomes

Pain

Subjective pain was measured using the Numerical Rat-
ing scale (Nrs), which is the simplest and most com-
monly used scale. the patients drew a line from 0 (no 
pain) to 10 (worst pain), to describe their pain. the Mcid 
of pain for determining the effectiveness of Mfr is 16-
19%.27

shoulder range of motion

shoulder roM was measured using a stainless-steel go-
niometer (JAMAR Co., Pakistan) for flexion, extension, 
abduction, adduction, internal rotation, and external ro-
tation. shoulder roM was measured in a standing posi-
tion or in a prone position28 with the arms spread wide. 
The goniometer was specified by setting the stationary 
arm parallel to the torso at the center point of the gle-
nohumeral joint and elbow joint, and then positioning 
the moving arm towards the distal end of the upper 
extremity, aligning with the humerus or forearm.29 all 
measurements were performed twice, and the average 
value was used. The MCID of shoulder flexion is 12°, 
extension, abduction, adduction, internal rotation, and 
external rotation were 11°, 11°, 12°, 14°, and 12°, re-
spectively.30

Chest mobility

chest mobility was measured as the difference in circum-
ference between maximum inhalation and maximum ex-
halation at the xiphoid process level. Measurements were 
taken three times and the difference between the largest 
circumference and the smallest circumference during 
maximum exhalation was used.5

shoulder funCtion

shoulder function was measured using the Korean ver-
sion of the disabilities of the arm, shoulder, and head 
(dash). the dash consists of 30 items evaluating the 
degree of pain, stiffness, and muscular atrophy during 
daily life, and each item was evaluated on a 5-point likert 
scale (1 to 5), indicating that the higher the score, the bet-
ter the shoulder function.31 the score ranges from 0 to 100 
points. the Mcid of the dash score for determining the 
effectiveness of Mfr is 15.91 points.32
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and placebo Mfr interventions (p>0.05). the period 
effect was significant with the change in volume being 
—23.82±51.10 mL between the first application of inter-
vention (T0-T1) and the second (T2-T3) (P<0.05) (Table 
ii, figure 3a).

Pain

There was a significant difference in subjective pain in the 
upper limb before and after MFR from 5.1 to 1.8 (P<0.05). 
There was a significant difference in subjective pain in the 
upper limb before and after placebo Mfr from 5.0 to 3.0 
(P<0.05). The average change in pain score was 1.26±1.36, 
and there was a significant difference between the two in-
terventions (P<0.05). To see the period effect, the change 
in pain score was 0.13±1.87 between the first application 
of the intervention (t0-t1) and the second (t2-t3) and 
there was no significant difference (P>0.05) (Table III, 
figure 3b).

Shoulder ROM

There was a significant difference in shoulder ROM be-
fore and after MFR, including shoulder flexion, extension, 
abduction, adduction, and external rotation, except for in-
ternal rotation (P<0.05). There was a significant decrease 

yellow-color theraband (theraband, performance health 
Inc., Warrenville, IL, USA) for shoulder flexion, abduc-
tion, external rotation, and internal rotation within the 
patient’s possible range of motion.38 finally, a 5-minute 
patient education session, including wound care and ap-
plication of compression garments were conducted39 and 
all subjects were recommended to wear compression gar-
ments every day.

Washout period

the 4-week washout period was determined based on a 
previous study.21 since the present study was conducted 
on active patients with bcrl, an untreated washout pe-
riod is not ethical, Mld and patient education was applied 
during the washout period. also, strengthening exercises 
were applied for the lower extremity instead of the upper 
extremity to minimize the treatment effect on the upper 
extremity.

Statistical analysis

ibM spss software (version 26.0; ibM, armonk, Ny, 
usa) was used for statistical analyses. data were sum-
marized as means and standard deviations (sds) for con-
tinuous variables and frequencies and percentages for cat-
egorical variables. the shapiro-Wilk test was used to test 
the normality of the distributions. a paired t-test was per-
formed to confirm the treatment effects and period effects 
of the two different interventions. an independent t-test 
was conducted to determine whether the carry-over effects 
(treatment by period interaction) between the first (T0-T1) 
and second (t2-t3) treatments are presented. the level of 
significant was set at α=0.05.

Results

General characteristics of subjects

all thirty participants completed the experimental pro-
cedures without dropouts. No significant difference was 
found in general characteristics of patients between the 
two groups. the general characteristics of the participants 
are listed in table i.

Upper limb volume

There were significant differences in upper limb volume 
change in both Mfr (1619.78±522.96 to 1585.69±479.93 
mL, P<0.05) and placebo MFR (1607.29±488.82 to 
1576.53±457.53 mL, P<0.05) after the intervention. How-
ever, there was no significant difference between MFR 

table i.—� General characteristics of the participants.
Group a (N.=15) Group b (N.=15)

age (years) 47.8±5.2 48.0±8.3
height (cm) 161.4±4.5 161.6±5.3
Weight (kg) 60.8±7.5 62.4±7.2
bMi (kg/m2) 23.3±2.7 23.8±2.1
duration with lymphedema (month) 17.6±8.26 18.93±8.92
affected side, right 7 (46.7) 9 (60.0)
lymphedema stage

stage 1 10 (66.7) 10 (66.7)
stage 2 5 (33.3) 5 (33.3)

bcrl: breast cancer related lymphedema.

table ii.—� Changes in upper limb volume pre- and postinterven-
tion.

pre-test post-test Md (95% ci)
Mfr 1619.78±522.96 1585.69±479.93 34.08 (10.85 to 57.31)
placebo Mfr 1607.29±488.82 1576.53±457.53 30.76 (9.27 to 52.26)

Mfr placebo Mfr
treatment effect 34.08±62.21 30.08±62.21 3.32 (-17.70 to 24.40)

t0-t1 t2-t3
period effect 20.51±41.42 44.34±71.97 -23.82 (-42.90 to -4.70)
t0-t1 was measured between t0 and t1. t2-t3 was measured between t2 and 
t3.
MD: mean difference; 95% CI: 95% confidence interval; MFR: myofascial 
release.
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Chest mobility

There was a significant difference in chest circumference 
before and after MFR from 3.3 cm to 3.5 cm (P<0.05). 
There was no significant difference before and after pla-
cebo Mfr from 3.1 cm to 3.1 cm (p>0.05). the average 
value of the change in chest circumference was -0.22±0.55 
cm, and there was a statistically significant difference be-
tween two groups (P<0.05). To see the period effect, the 
change in chest circumference was -0.04±0.59 cm between 
the time of applying the first intervention (T0-T1) and the 
second (T2-T3) and it showed no significant difference in 
chest mobility (p>0.05) (table iii).

Shoulder function (DASH)

There was a significant difference in DASH Score before 
and after Mfr from 48.2 to 33.2, and placebo Mfr from 
49.2 to 37.5 (P<0.05). The average value of the change in 
the dash score was 3.18±4.59, which was a statistically 
significant difference between the two groups (P<0.05). 
to see the period effect, the change in dash score was 
-1.46±5.42 between the time of applying the first interven-
tion (t0-t1) and the second (t2-t3) and it showed no sig-
nificant difference in chest function (p >0.05) (Table III, 
figure 3d).

in shoulder roM after placebo Mfr, including shoulder 
extension and adduction (P<0.05). In addition, the results 
showed a significant difference in all types of shoulder 
roM between the two interventions, except for internal 
rotation, and the greatest change was found in shoulder 
abduction (P<0.05) (Figure 3C). To see the period effect, 
there was no significant difference in all types of shoulder 
ROM between the first application of the first intervention 
(t0-t1) and the second (t2-t3) (p>0.05) (table iii).

figure 3.—changes in (a) up-
per limb volume (b) pain (c) 
shoulder abduction (d) shoul-
der function between pre- and 
postintervention.
dash: disabilities of the 
arm, shoulder, and head.
*Significant changes pre-test 
to post-test.

table iii.—� Treatment effects and period effects between MFR 
and placebo MFR.

outcome (units)
treatment effect period effect

Md 95% ci Md 95% ci
pain (Nrs) 1.27 0.76 to 1.78 0.13 -0.57 to 0.83
Shoulder ROM - flexion -8.30 -12.98 to -3.62 -3.37 -8.86 to 2.13
shoulder roM - extension -3.47 -5.90 to -1.03 1.13 -1.60 to 3.87
shoulder roM - abduction -9.70 -12.31 to -7.09 0.77 -3.74 to 5.27
shoulder roM - adduction -2.07 -3.81 to -0.32 0.80 -1.09 to 2.69
shoulder roM - internal rotation -0.30 -2.54 to 1.94 1.37 -0.82 to 3.55
shoulder roM - external rotation -5.23 -6.83 to -3.64 0.03 -2.51 to 2.58
chest mobility -0.22 -0.43 to -0.02 -0.43 -0.27 to 0.18
shoulder function (dash) 3.19 1.47 to 4.90 -1.46 -3.49 to 0.57
Quality of life (fact-b) 1.73 -0.25 to 3.72 3.47 -1.84 to 5.09
MD: mean difference; 95% CI: 95% confidence interval; MFR: myofascial 
release; roM: range of motion; dash: disabilities of the arm: shoulder and 
head; fact-b: functional assessment of cancer therapy for breast cancer 
patients.
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these results, it is thought that both MFR and MLD influ-
ence pain reduction. however, 63% of pain decreased after 
the Mfr (effect size (es), d=2.83) and 39% after the pla-
cebo Mfr (es, d=1.56); the effect on pain reduction can be 
maximized with Mfr-based treatment.

We found that there was a more significant increase in 
all shoulder movements, except internal rotation, when 
comparing the effects of MFR and placebo MFR. Signifi-
cant improvement beyond the Mcid in shoulder abduc-
tion and external rotation might be due to a positive effect 
of Mfr on the muscles and fascia performing shoulder 
adduction and internal rotation, where direct adhesion oc-
curred due to breast cancer surgery.43-45

deacon et al. reported that improvements in chest mo-
bility followed by respiratory volume increase acceler-
ated lymphatic flow and blood flow towards the central 
pathway; thus, it was confirmed that it led to a decrease in 
the lymphedema volume of the peripheral limbs.6 in this 
study, chest mobility during maximum inhalation and ex-
halation significantly increased after MFR. This increase 
in chest mobility may have affected the reduction in ede-
ma volume. However, a significant decrease in edema vol-
ume was affected by cdt based on the result that edema 
volume in the placebo group showed a statistically signifi-
cant decrease, although there was no significant increase 
in chest mobility. therefore, additional studies are needed 
to determine the effects of Mfr without cdt on chest 
mobility in patients with bcrl.

There was a statistically significant increase in DASH 
scores for shoulder function when both interventions were 
applied, but the dash score changed beyond the Micd 
after Mfr. this seems to have changed clinical shoulder 
function due to increased shoulder roM and chest mobil-
ity, as well as reduced upper limb volume and pain. With 
increased shoulder function, QoL significantly improved 
after Mfr but not after placebo Mfr.

this study found that Mfr-based treatment decreased 
upper limb volume and pain, and increased shoulder roM, 
shoulder function, and Qol in patients with bcrl. in ad-
dition, Mfr can be used as a safe and reliable intervention 
without causing lymphatic damage in patients diagnosed 
with bcrl.

To the best of our knowledge, this is the first study to 
compare the effects of Mfr primarily on upper extremity 
volume in patients with bcrl.

Limitations of the study

this study had some limitations. first, there might have 
been a carry-over effect from the previous intervention 

QoL (FACT-B)

There was a significant difference in FACT-B scores be-
fore and after MFR, from 53.8 to 51.2 (P<0.05). There was 
no significant difference before and after placebo MFR 
from 58.1 to 57.2 (p>0.05). however, the average value 
of the change in fact-b was 1.73±5.31 between two in-
tervention groups, which was not statistically significant 
(p>0.05). to see the period effect, the change in fact-b 
Score was 3.46±4.34 between the first application of the 
intervention (t0-t1) and the second (t2-t3) and the dif-
ference was statistically significant (P<0.05) (Table III).

Discussion

this study observed changes in upper limb volume, pain, 
shoulder roM, chest circumference for chest mobility, 
shoulder function, and Qol in patients with bcrl after 
myofascial release (Mfr) in addition to cdt. the analy-
sis revealed a significant reduction in upper limb volume 
after four weeks of both Mfr and placebo Mfr; however, 
no significant treatment effect (between MFR and placebo 
Mfr intervention) was found. one possible explanation 
for the findings related to upper limb volume may be the 
composition of the interventions. the present study pro-
vides 30-minute of cdt followed by 30-minute of either 
Mfr or placebo Mfr. the Mld, which is a part of the 
30-minute CDT as supportive care, might influence the up-
per limb volume in lymphedema. it is also possible that 
this is due to the measurement method used in this study. 
although this circumference measurement has been found 
to correlate well with the volumetric measurement of wa-
ter, which is the gold standard method for estimating arm 
volume,40 it may not be sensitive enough to detect chang-
es. however, a previous study showed improved lymph 
microcirculation around the soft tissue which has a dam-
aged lymphatic system due to burn trauma, after applying 
myofascial technique combined with Mld;41 therefore, 
myofascial technique combined with Mld, might be also 
effective on secondary lymphedema caused by impaired 
ability of lymphatic flow due to lymphadenectomy.

Mfr is known to reduce pain in breast cancer patients 
with stage 1 or undiagnosed lymphedema.16 our result 
is consistent with these studies showing significantly 
greater pain reduction in the upper extremity after ap-
plying Mfr compared to that of placebo Mfr, but pain 
was also decreased after placebo Mfr. a randomized 
controlled trial of breast cancer patients with axillary web 
syndrome showed the pain-reducing effect of cdt (Mld 
with stretching and strengthening exercise).42 considering 
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8. Manheim cJ. the Myofascial release Manual. third edition. West 
deptford, NJ:slack inc.;2006.
9. fu Mr. breast cancer-related lymphedema: symptoms, diagnosis, risk 
reduction, and management. World J clin oncol 2014;5:241–7. 
10. lawenda bd, Mondry tE, Johnstone pa. lymphedema: a primer on 
the identification and management of a chronic condition in oncologic 
treatment. ca cancer J clin 2009;59:8–24. 
11. liang M, chen Q, peng K, deng l, he l, hou y, et al. Manual lym-
phatic drainage for lymphedema in patients after breast cancer surgery: 
a systematic review and meta-analysis of randomized controlled trials. 
Medicine (baltimore) 2020;99:e23192. 
12. Remvig L, Ellis RM, Patijn J. Myofascial release: an evidence-based 
treatment approach? int Musculoskelet Med 2008;30:29–35. 
13. stecco c, porzionato a, Macchi V, stecco a, Vigato E, parenti a, et 
al. the expansions of the pectoral girdle muscles onto the brachial fas-
cia: morphological aspects and spatial disposition. cells tissues organs 
2008;188:320–9. 
14. stecco a, stern r, fantoni i, de caro r, stecco c. fascial disorders: 
implications for treatment. pM r 2016;8:161–8. 
15. Stubblefield MD, Keole N. Upper body pain and functional disorders 
in patients with breast cancer. pM r 2014;6:170–83. 
16. serra-añó p, inglés M, bou-catalá c, iraola-lliso a, Espí-lópez GV. 
Effectiveness of myofascial release after breast cancer surgery in women 
undergoing conservative surgery and radiotherapy: a randomized con-
trolled trial. support care cancer 2019;27:2633–41. 
17. De Groef A, Van Kampen M, Dieltjens E, Christiaens MR, Neven P, 
Geraerts i, et al. Effectiveness of postoperative physical therapy for up-
per-limb impairments after breast cancer treatment: a systematic review. 
arch phys Med rehabil 2015;96:1140–53. 
18. rao Ms, pattanshetty rb. Effect of myofascial release, stretching, 
and strengthening on upper torso posture, spinal curvatures, range of mo-
tion, strength, shoulder pain and disability, and quality of life in breast 
cancer survivors. physiother res int 2022;27:e1939. 
19. remien K, Vilella rc. osteopathic manipulative treatment: lymphat-
ic procedures. treasure island, fl: statpearls publishing; 2022.
20. cohen J. statistical power analysis for the behavioral sciences: lon-
don: routledge; 2013.
21. castro-Martín E, Galiano-castillo N, ortiz-comino l, cantarero-
Villanueva i, lozano-lozano M, arroyo-Morales M, et al. Effects of a 
single Myofascial induction session on Neural Mechanosensitivity in 
breast cancer survivors: a secondary analysis of a crossover study. J 
Manipulative physiol ther 2020;43:394–404. 
22. Pajero Otero V, García Delgado E, Martín Cortijo C, Romay Barrero 
hM, de carlos iriarte E, avendaño-coy J. Kinesio taping versus compres-
sion garments for treating breast cancer-related lymphedema: a random-
ized, cross-over, controlled trial. clin rehabil 2019;33:1887–97. 
23. taylor r, Jayasinghe uW, Koelmeyer l, ung o, boyages J. reliabil-
ity and validity of arm volume measurements for assessment of lymph-
edema. phys ther 2006;86:205–14. 
24. chen yW, tsai hJ, hung hc, tsauo Jy. reliability study of measure-
ments for lymphedema in breast cancer patients. am J phys Med rehabil 
2008;87:33–8. 
25. casley-smith Jr. Measuring and representing peripheral oedema and 
its alterations. lymphology 1994;27:56–70.
26. tánori-tapia JM, romero-pérez EM, camberos Na, horta-Gim 
Ma, Núñez-othón G, Medina-pérez c, et al. determination of the Mini-
mum detectable change in the total and segmental Volumes of the up-
per limb, Evaluated by perimeter Measurements. healthcare (basel) 
2020;8:285. 
27. farrar Jt, polomano rc, berlin Ja, strom bl. a comparison of 
change in the 0-10 numeric rating scale to a pain relief scale and global 
medication performance scale in a short-term clinical trial of breakthrough 
pain intensity. anesthesiology 2010;112:1464–72. 
28. furness J, Johnstone s, hing W, abbott a, climstein M. assessment 

even though the washout period was set to remove the 
carry-over effect. the treatment effect might not only be 
due to the treatment itself but also due to interactions be-
tween treatment and study period or sequence, so type ii 
errors may persist. in addition, in the case of lymphedema 
caused by breast cancer that can easily turn into a chronic 
disease, it is quite difficult to prove the long-term effect of 
Mfr on the volume of lymphedema. in addition, although 
placebo Mfr is a manual therapy technique that is lim-
ited to the skin, it may have been indirectly influenced by 
the thermal effect transferred from the therapist’s hand.46 
therefore, parallel randomized controlled trials to analyze 
the effects of Mfr on upper limb volume are needed in 
future studies.

Conclusions

our results indicate that Mfr-based treatment might have 
a positive effect on upper limb volume, pain, shoulder 
roM, shoulder function, and Qol in patients with bcrl. 
particularly, in terms of functionality, there was a clinical-
ly significant improvement in shoulder function, induced 
by decreased edema volume and pain, improved roM, 
and chest mobility. Moreover, Mfr-based treatments may 
be safe in bcrl rehabilitation settings. however, a further 
study with parallel randomized controlled trials to confirm 
what was achieved in the present study.
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