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Abstract
Background: Although the axillary web syndrome (AWS) is a common post-mastectomy complication. A small number of
studies have reported treatment strategies for the AWS that showed interventions for one month were an effective strategy.
The current study in AWS patients investigated the clinical e�cacy of short-term massage manipulation (STMM) combined
with remote guided self-exercise (RGS).

Method: The patients were randomized into either short-term massage manipulation combine with remote guided self-exercise
group (STMM+RGS group) or treatment without massage manipulation and remote guided self-exercise group (T-
STMM+RGS group). STMM+RGS group received massage manipulation for 20 min per day for 7 days as total hospitalized
therapy and then received telephone-guided therapy for 9 weeks, rehabilitation gymnastics provided during hospitalization.T-
STMM+RGS group received rehabilitation gymnastics only. The primary outcome was changes in upper limb range of
movement (ROM), assessed at 3, 6, and 9 weeks after intervention. The secondary outcomes were scores of visual analog
scales (VAS), disability of arm, shoulder and hand (DASH) index, and activities of daily living (ADL) index assessed at 3, 6, 9
weeks of follow-up.

Results: 106 patients were enrolled in the trial, 86 were randomized to treatment groups, with 79 completing the trial (41 in
STMM+RGS group, 38 in T-STMM+RGS group). At 6 and 9 weeks of follow-up ROM had improved in STMM+RGS group
compared with that observed in T-STMM+RGS group(p<0.05). This improvement was more pronounced and signi�cantly
different at 9 weeks(p<0.01).. There was also a signi�cant difference in VAS at 6 and 9 weeks between the two groups. The
DASH score improved signi�cantly in STMM+RGS group compared with that in T-STMM+RGS group at 3, 6, and 9 weeks of
follow-up(p<0.01), while the ADL score was signi�cantly different (p<0.05) in the two groups at 3 and 6 weeks , but showed no
signi�cant difference after 9 weeks of follow-up.

Conclusion: The combination of STMM and RGS improves upper limb ROM, relieves upper limb pain, and reduces the
occurrence of disabilities in post-mastectomy patients with the AWS.

Introduction
Breast cancer is currently one of the most common malignant tumors in women. According to statistics, there are 279,000
new cases of breast cancer in Chinese women every year, with this number increasing year by year[1]. Sentinel lymph node
biopsies (SLNB) and axillary lymph node dissection (ALND) are the main surgical procedures used to treat breast cancer in
recent years[2, 3], although both procedures are often accompanied by complications, the most common being breast cancer-
related lymphedema (BCRL) and the axillary web syndrome (AWS)[4].

The AWS presents as a common post-mastectomy complication with an incidence rate of up to 85.4%[5], with the incidence
higher with ALND(5.2–85.4%) than with SLND(0.9–20%[6, 7]. However, the incidence rate reported in the literature may vary
because of different criteria used for evaluation.

AWS is characterized by ‘cording or subcutaneous nodules’ in the axillary, upper limbs, and even the chest wall(Picture1). It is
often accompanied by pain in the ipsilateral upper limb, limited range of motion(ROM) in the shoulder and sometimes
numbness in the upper limb[8–11]. The onset of AWS occurs mainly between 1–5 weeks after surgery, with most cases
resolving within 2–3 months[12]. Because of the insidious onset of AWS it is often ignored by patients and clinicians. Most
patients do not receive active treatment despite studies showing that cording can last for more than one year[13] and may
even cause severe shoulder dysfunction[14–17]. Breast cancer patients need to undergo radiotherapy after surgery. This
procedure requires the affected limb to be lifted above the head, and because AWS affects shoulder joint mobility, this results
in patients being unable to maintain the position, seriously affecting the treatment effect of radiotherapy. Early intervention in
AWS is therefore indispensable[4, 18].
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The methods for treating AWS are limited. The main treatment method is rehabilitation manipulative therapy, supplemented
by drug therapy. Common manipulative therapy includes soft tissue techniques[19] and manual lymphatic drainage[20].
Previous studies have reported that rehabilitation interventions lasting for a month are effective for treating AWS[20]. However
in our experience patients show poor medical compliance with this type of intervention. The current study investigated a
compromised intervention, that is short-term massage manipulation (STMM) combined with remote guided self-exercise
(RGS). Massage manipulation was based on the �ndings of previous research and involved an improved method to treat the
symptoms of AWS in the affected limbs by promoting lymphatic drainage using massaging strips. The procedure was
performed for 20mins each day for a total of 7 days as hospitalized therapy, a shorter period than that used in previous
research, and then continued during the follow-up period that used remote telephone contact to guide rehabilitation. Several
variables were measured before and after the treatment to assess the clinical e�cacy of STMM + RGS, including ROM and the
scores of visual analog scales (VAS), disability of arm, shoulder and hand (DASH), and activities of daily living (ADL)
questionnaires.

Method

Study design and setting
This study was designed as a randomized, single-blind trial of two different intervention (with or without massage
manipulation and remotely guided treatment) for post-mastectomy AWS. All the patients were from the Department of
Endocrinology and Breast Surgery, the First A�liated Hospital of Chongqing Medical University, and received oral and written
information about the study and written informed consent forms while enroll in the study. The study has been approved by the
Ethics Committee of the First A�liated Hospital of Chongqing Medical University and registered in the clinical trial registration
center, the registration number is ChiCTR1900028060.

Patients
Patients were enrolled in the study from October 2019 to October 2020, with their eligibility assessed by experienced
physiotherapists. A total of 86 patients were randomly divided into either STMM + RGS group or T-STMM + RGS group using a
random number table. In STMM + RGS group, the short-term massage manipulation combined with remote guided therapy
was provided by telephone calls from physiotherapists, and rehabilitation gymnastics during hospitalization was provided by
nurses. The patients in T-STMM + RGS group only received rehabilitation gymnastics during hospitalization.

The inclusion criteria for the study were: 1. Patients who had received ALND or SLND surgery; 2. Patients diagnosed with AWS
con�rmed by inspection and palpation; 3. Patients who agreed to complete the relevant evaluation scales and investigations;
4. No other lesions or surgery of the axillary in the past few years; 5. Previous limited movement of the shoulder joint; 6.
Agreement to sign the informed consent form.

Intervention
The speci�c methods of massage manipulation were as follows: First, the patient was placed in the supine position and a
trained physiotherapist performed relaxation training with kneading of the affected limb for 2 minutes. Second, the
physiotherapist stripped the cording tissue or subcutaneous nodules with their thumb until the cording and nodules
disappeared. Third, the shoulder joint was moved passively over a small range for �ve times. Finally the shoulder was
manipulated passively to achieve �exion, abduction, and extension in order to stretch the affected upper limb. Each session of
stretching was maintained for 60 s, which proved bene�cial for loosening the adhesion tissue around the shoulder joint and
increasing the range of motion. The above intervention as hospitalized therapy was carried out for 20min each day for a total
of 7 days.

RGS was provided to the resident by telephone contact or at the outpatient department once every week for a total of
nineweeks. The speci�c content of the guidance was as follows: 1. Follow-up of the functional status of the affected upper
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limbs of the patient. 2. Instruct the patient, with the assistance of other family members, to massage the affected limbs and
passively maintain the ROM of the shoulder joints three times per day for 15 mins each session.

Outcome measures
This study used Range of motion(ROM), Visual Analogue Score(VAS), Disabilities of Arm, Shoulder and Hand Scale(DASH),
and Ability Of Daily Life(ADL) as the variables to evaluate upper limb function and symptoms. The primary outcome to
evaluate joint movement of the upper limbs was the ROM from baseline to 3, 6, and 9 weeks, that included shoulder
ante�exion(0 ~ 170o), abduction(0 ~ 170o), extension(0 ~ 60o), external rotation(0 ~ 90o) and internal rotation(0 ~ 70o).

The secondary outcomes were VAS to evaluate the pain of the affected limbs; DASH to evaluate the function of the affected
upper limb, with a total score of 100 and lower scores indicating better function[21]; and ADL to assess daily life self-care
ability at baseline and 3, 6, and 9 weeks after the start of intervention.

Statistical methods
Statistical analysis was performed using statistical software SPSS 26.00. The measurement data obtained in this study are
expressed as mean(SD), and the comparison of the enumeration data in the general data of patients between groups adopts
the chi-square test. The measurement data (ROM, ADL, VAS, DASH) between the treatment group and the control group were
compared by independent sample t test. P < 0.05 indicates a signi�cant difference and statistically signi�cant. The post hoc
analysis was conducted to determine the power of this study using G*Power, version 3.1.9 (Heinrich-Heine-Universitat
Dusseldorf, Dusseldorf, Germany).

Results
A total of 106 participants with post-mastectomy AWS were enrolled in the study(which would in a prospective equivalence
trial setting correspond to around 60% power). Of these patients, 20 were excluded, 12 because they did not meet the inclusion
criteria, while 8 refused to participate in the follow-up assessments. In group STMM + RGS group, 2 patients were lost to
follow-up at 3 weeks, 2 at 6 weeks, and 1 at 9 weeks. In T-STMM + RGS group, 1 patient was lost to follow-up at 3 weeks and 1
at 9 weeks (Fig. 1). Finally, 41 patients in STMM + RGS group and 38 patients in T-STMM + RGS group completed the 9-weeks
of follow-up.

Clinical characteristics

The clinical characteristics of the patients in the study are shown in Table 1. The major baseline characteristics of the two
groups were comparable. The mean (SD) age of all the participants was 50.6 (9.52) years with a range of 28–69 years. Height
ranged from 149–168 cm, weight from 42.5–70.0 kg, and BMI from 17.1–28.8 kg/m2. The cancer was present in the right
breast in 21 patients in STMM + RGS group and 20 in the T-STMM + RGS group, and in the left breast in 20 patients inSTMM + 
RGS group, and 18 in T-STMM + RGS group.

All the patients in the study had received a modi�ed radical mastectomy, with 10 in STMM + RGS group and 5 in T-STMM + 
RGS group had a SLND. Of the 31 patients in the STMM + RGS group had an ALND, 9 received low lymph node dissection, 4
medium lymph node dissection, 11 low and medium lymph node dissection, and 7 medium and high lymph node dissection,
while 28 patients in T-STMM + RGS group had an ALND, 5 received low lymph node dissection; 3 received medium lymph node
dissection; 14 received low and medium lymph node dissection; 2 received high lymph node dissection; 4 received medium
and high lymph node dissection.

The number of patients with positive ER and PR receptors was 26 and 17 in STMM + RGS group and 13 and 10 in T-STMM + 
RGS group, respectively. The patients received different chemotherapy regimens, with the Epirubicin + cyclophosphamide (EC),



Page 5/14

Taxotere + Adriamycin + Andorsun(TAC), Adriamycin + cyclophosphamide + paclitaxe(ECT), Paclitaxel + capecitabine(TX),
Docetaxel + Cyclophosphamide(TC) methods used in 3, 8, 27, 0, and 0 patients in group1, and 0, 10, 21, 1, and 1 patients in T-
STMM + RGS group, respectively. A history of diabetes, hypertension, or hyperlipidemia was 6, 7, and 10 in STMM + RGS
group, and 3, 1, and 6 in T-STMM + RGS group, respectively.

The ante�exion, abduction, extension, external rotation and internal rotation range of motion mean(SD) are 94.45(26.84),
87.71(24.82, 36.34(12.26), 88.63(6.30), 68.73(6.45), with no statistical difference. The baseline mean(SD) of VAS, ADL and
DASH are 2.81(1.46), 91.22(5.17), 34.02(11.42) respectively, with no statistical difference.

Table 1 Baseline demographic and clinical characteristics
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Characteristic STMM+RGS
group(n=41)
Mean(SD)

T-STMM+RGS
group(n=38)
Mean(SD)

Total(n=79)

Mean(SD)

p

value

Min. Max.

Age(year) 49.7(8.47) 51.5±10.58 50.6(9.52) p=0.40 28 69

Height(cm) 158.78(4.60) 157.87(4.00) 158.34(4.32) p=0.35 149 168

Weight(kg) 56.35(7.49) 57.55(6.17) 56.93(6.87) p=0.44 42.5 70

BMI(kg/m2) 22.3(3.26) 22.6(2.33) 22.6(2.83) p=0.85 17.1 28.8

  STMM+RGS group (n=41) T-STMM+RGS group(n=38)

(18;20)Side of breast cancer(Left; Right) (20;21)

Surgery type    

MRM+SLND 10 5

 

 

ALND

MRM+LLND 9 5

MRM+MLND 4 3

MRM+L/MLND 11 14

MRM+HLND 0 2

MRM+M/HLND 7 4

Unclear 0 5

ER Receptor(+) 26 13

PR Receptor(+) 17 10

 

 

Chemotherapy
regimens

EC 3 0

TAC 8 10

ECT 27 21

TX 0 1

TC 0 1

Unclear 3 5

History of diabetes 6 3

History of hypertension 7 1

History of hyperlipidemia 10 6

Primary outcomes: STMM+RGS
group(n=41)
Mean(SD)

T-
STMM+RGSgroup

(n=38)Mean(SD)

Total(n=79)

Mean(SD)

p value

 

 

ROM

Ante�exion(0~170o) 94.00(26.62) 94.94(27.43) 94.45(26.84) p=0.89

Abduction(0~170o) 88.85(23.99) 86.47(25.95) 87.71(24.82) p=0.67

Extension(0~60o) 34.96(13.52) 37.83(10.71) 36.34(12.26) p=0.30

External
rotation(0~90o)

88.18(8.35) 89.12(2.79) 88.63(6.30) p=0.51



Page 7/14

Internal
rotation(0~70o)

68.10(8.55) 69.42(2.14) 68.73(6.45) p=0.36

VAS(pain score 1-10) 2.83(1.34) 2.78(1.60) 2.81(1.46) p=0.90

ADL(score 0-100) 91.46(5.15) 90.96(5.25) 91.22(5.17) p=0.73

DASH(score 0-58.3) 31.97(10.16) 36.23(12.40) 34.02(11.42) p=0.10

MRM- Modi�ed radical mastectomy; SLND- Sentinel lymph node dissection; LLND- Low lymph node dissection; MLND-
Median lymph node dissection; L/MLND- Low and Median lymph node dissection; HLND- High lymph node dissection;
M/HLND- Median and high lymph node dissection; ROM- Range of motion; ADL- Barthel score; DASH- Disabilities of Arm,
Shoulder and Hand Scale. EC- Epirubicin+cyclophosphamide; TAC- Taxotere+Adriamycin+Andorsun; ECT-
Adriamycin+cyclophosphamide+paclitaxel; TX- Paclitaxel+capecitabine; TC- Docetaxel+Cyclophosphamide.

Primary Outcomes

As shown in Table 2, after 3 weeks of treatment, ante�exion and abduction ROM have a statistical difference between the
STMM + RGS group and T-STMM + RGS group group with mean(SD): 116.06(27.64), 95%CI 1.74 to 25.89, p = 0.03;
106.56(29.96), 95%CI 0.38 to 24.07, p = 0.04, respectively. A signi�cant difference in ROM was also observed between the two
groups after 6 weeks with meann(SD):128.49(23.87), 95%CI 10.63 to 35.18, p = 0.00; 120.00(29.18), 95%CI 5.89 to 30.87 p = 
0.01; 49.69(19.06), 95%CI 0.84 to 9.36, p = 0.02, and 9 weeks of treatment with mean(SD): 141.10(27.24), 95%CI 8.65 to 31.49,
p = 0.001; 135.51(28.27), 95%CI 7.83 to 31.74, p = 0.001; 54.74(7.32), 95%CI 1.08 to 7.40, p = 0.009.

Secondary outcome

After 6 and 9 weeks of treatment, VAS was signi�cantly different between the two groups with mean(SD): 1.10(1.30), 95%CI
-1.28 to -0.16 p = 0.01; 0.65(0.97), 95%CI -0.90 to -0.04, p = 0.03, respectively. As shown in Table 2, after 3 and 6 weeks of
treatment, ADL was signi�cantly different between STMM + RGS group and T-STMM + RGS group with mean(SD): 96.27(4.49),
95%CI 0.22 to 4.15, p = 0.03; 98.22(3.21), 95%CI 0.80 to 3.52 p = 0.02, respectively.. DASH was also signi�cantly different in
the two groups after 3, 6, and 9 weeks of treatment with mean(SD): 23.93(12.12), 95%CI -15.55 to -5.73, p = 0.00; 18.68(9.68),
95%CI -18.04 to -8.58, p = 0.00; 13.36(10.69), 95%CI -15.84 to -7.81, p = 0.00 respectively.

Table 2. Comparison of changes in pain, ROM, barthel, DASH score at 3 6 9 weeks follow up.
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Outcomes STMM+RGS
group(n=41)
Mean(SD)

T-
STMM+RGS group(n=38)Mean(SD)

Between-group difference P value

Mean(SD) 95%CI

At 3 weeks follow
up

 

 

 

ROM

Ante�exion 122.71(27.54) 108.89(26.25) 116.06(27.64) 1.74; 25.89 p=0.03*

Abduction 112.44(25.95) 100.21(26.92) 106.56(29.96) 0.38; 24.07 p=0.04*

Extension 43.43(11.96) 43.03(9.63) 43.24(10.83) -4.49;5.29 p=0.87

External
rotation

86.32(13.79) 87.97(5.96) 87.11(10.73) -6.42; 3.17 p=0.50

Internal
rotation

67.73(9.00) 69.02(3.08) 68.35(6.82) -4.35; 1.74 p=0.21

VAS(pain score) 1.46(1.16) 1.78(1.60) 1.61(1.39) -0.95; 2.30 p=0.30

ADL 97.32(3.89) 95.13(4.86) 96.27(4.49) 0.22; 4.15 p=0.03*

DASH 18.81(9.91) 29.45(11.97) 23.93(12.12) -15.55;
-5.73

p=0.00#

At 6 weeks follow
up

 

 

 

ROM

Ante�exion 139.51(29.19) 116.61(25.24) 128.49(23.87) 10.63;35.18 p=0.00#

Abduction 128.85(30.12) 110.47(25.18) 120.00(29.18) 5.89; 30.87 p=0.01*

Extension 52.14(10.46) 47.04(8.34) 49.69(19.06) 0.84; 9.36 p=0.02*

External
rotation

86.21(13.31) 87.89(5.80) 87.02(11.16) -6.34; 2.99 p=0.48

Internal
rotation

66.22(13.20) 68.23(4.70) 67.19(10.31) -6.55; 2.46 p=0.37

VAS(pain score) 0.76(1.02) 1.47(1.47) 1.10(1.30) -1.28; -0.16 p=0.01*

ADL 99.26(2.11) 97.10(3.80) 98.22(3.21) 0.80; 3.52 p=0.02*

DASH 12.28(9.06) 25.59(11.47) 18.68(9.68) -18.04;
-8.58

p=0.00#

At 9 weeks follow
up

 

 

 

ROM

Ante�exion 150.76(25.57) 130.68(25.35) 141.10(27.24) 8.65;31.49 p=0.001#

Abduction 145.02(27.76) 125.24(25.43) 135.51(28.27) 7.83;31.74 p=0.001#

Extension 56.78(7.05) 52.53(7.05) 54.74(7.32) 1.08; 7.40 p=0.009#

External
rotation

85.85(13.07) 87.42(6.05) 86.60(10.28) -1.57; 2.32 p=0.50

Internal
rotation

67.27(7.98) 68.03(4.30) 67.64(6.45) -3.66; 2.14 p=0.61

VAS(pain score) 0.43(0.84) 0.89(1.06) 0.65(0.97) -0.90;-0.04 p=0.03*

ADL 99.63(1.73) 99.21(1.85) 99.43(1.79) -0.38; 1.22 p=0.30

DASH 7.67(7.12) 19.50(10.57) 13.36(10.69) -15.84;
-7.81

P=0.00#
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ROM- Range of motion; ADL- Barthel score; DASH- Disabilities of Arm, Shoulder and Hand Scale. SD- standard deviation;
95% CI- 95% con��dence intervals; p Value from the superiority trial using a two-sided test hypothesis; *- p<0.05; #- p<0.01.

Discussion
This study shows that STMM combined with RGS can improve ante�exion, abduction, and extension of shoulder ROM, relieve
upper limb pain, improve the function of the affected upper limb and the ability of patients’ to self-care in the early stage of
AWS. However, long-term ability to self-care showed no signi�cant improvement. The study also showed that edema around
the AWS cord was alleviated by musculoskeletal ultrasound(Picture 2).

There are only a small number of reports on AWS treatment, although a research focus on this treatment has increased
gradually in recent years. Cho[20] used physical therapy combined with manual lymphatic drainage to treat AWS patients and
showed that DASH, pain, and the quality-of-life score of patients improved after four weeks of treatment. Fourie[22] also
reported that stripping the cord tissue of AWS patients for three weeks increased the �exion and abduction of the shoulder
joint. The results of these two studies therefore suggest that strip massage and limb exercise may alleviate the symptoms of
AWS.

The intervention pattern used in our study was different from that used in earlier studies. In our country, the postoperative
rehabilitation of breast cancer is not well understood and there is low acceptance of the procedure, resulting in poor patient
compliance. The current study treated patients with STMM + RGS using a clinical intervention period of one week, which is
shorter than that used in previous research interventions. Unexpectedly, STMM + RGS achieved clinical effects, a �nding that
demonstrates a patient's function can be improved according to the method of hospitalization therapy and remote
rehabilitation. Early manual intervention ameliorated postoperative joint movement, upper limb function, and alleviated pain.
Our study included remote follow-up of patients by telephone to provide guidelines for rehabilitation, with this strategy
reducing the length of hospital stay and associated costs for patients.

The second difference of our study was the intervention method used- the massage manipulation- which improved on the
basis of previous research to treat the AWS in the affected limbs by using massage to strip the cordings and subcutaneous
nodules, and supplementary shoulder joint stretching to increase the ROM. This comprehensive treatment resulted in a greater
improvement in function than that reported by previous studies[20, 22].

After nine weeks of follow-up after intervention we showed that the ROM improved signi�cantly compared to that achieved in
the T-STMM + RGS group. However, a small number of patients had limited internal and external rotation ROM during the nine
weeks of follow-up and this may explain the insigni�cant difference in ROM we observed between the two groups. In addition,
the pain scores of patients in STMM + RGS group were not signi�cantly different from those in T-STMM + RGS group during 3-
weeks of follow-up, although during 6- and 9-weeks of follow-up the scores were signi�cantly lower in the STMM + RGS group
than in the T-STMM + RGS group. This is a different result than that reported by Cho[20]. A possible reason for this difference
may be that the axillary cording and nodules of AWS patients were not diminished in the early stages of treatment and
therefore the pain persisted despite an apparent treatment. Our study also carried out comprehensive assessment of the
patients’ affected upper limb function and ability to self-care, and found that the DASH disability score improved signi�cantly
after 3, 6, and 9 weeks of follow-up compared with that recorded in the T-STMM + RGS group. In contrast, the ADL showed no
signi�cant improvement at the 9th week of follow-up. ADL evaluation of upper limb function is limited which may account for
the minimal improvement in ADL score with no statistical difference between the two groups being observed. Taken together,
these results suggest that the use of STMM + RGS can signi�cantly improve a patient's upper limb function and reduce the
risk of disability, but does not signi�cantly improve the patient's long-term ability to daily self-care.

During the clinical intervention we found that patients experienced obvious pain during the treatment to strip the cordings and
nodules, with some patients suffering unbearable pain. However, after the cordings and nodules were stripped completely the
pain on the affected side was gradually relieved and joint ROM increased. However, it remains unclear whether this massage
technique promotes in�ammation of the affected limb as according to Koehler[23] the ‘cording’ is considered to be a blood
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vessel and/or a lymphatic channel. Notwithstanding this possibility, musculoskeletal ultrasound examination in our study
showed that edema obviously reduced after treatment with no adverse events observed after nine weeks of follow-up. We also
observed that there are two manifestations of the AWS during clinical intervention. The �rst is that the texture of the cording is
more brittle and easy to strip. During implementation of the method we were able to hear the obvious sound of the cording
breaking. The second manifestation is that the cording may be di�cult to strip and in these patients no signi�cant
improvement in joint mobility was observed after the end of the massage treatment. However, whether there is a difference in
the long-term prognosis of these two types of AWS patients remains unclear because our study did not include a rigorous data
analysis of this possibility. Our study also used musculoskeletal ultrasound that showed the echo of the cording was similar
to that of fat tissue, although the nature of this recording was unclear and therefore requires further investigation.

This study had several limitations. First, with a sample size of 79 the difference in the TT-RA between the two groups could
only be found at a power of 60% and therefore a larger sample size is needed to test the effectiveness of the intervention.
Second, the study only followed-up the patients for 9 weeks after the intervention and did not analyze long-term e�cacy. A
study with a long period of follow-up is therefore necessary. Finally, the study only evaluated the patient’s shoulder joint ROM,
pain, upper limb function, and daily living ability, and did not analyze other symptoms associated with AWS such as
numbness and tightness. Although the patient’s upper limb numbness and tightness were followed-up during the course of
treatment, changes in these two indicators were di�cult to quantify and accordingly the results of the analyses were not
included in this article.

In conclusion, the understanding and management of AWS by both clinical workers and patients’ needs to be improved, with
effective identi�cation of the similarities and differences between AWS and other complications after breast cancer surgery.
Early intervention and treatment of AWS needs to be achieved to obtain good clinical outcomes. Although the results of the
current study need to be veri�ed further by clinical studies with a larger sample size, the preliminary results indicate that early
use of STMM and RGS in AWS patients improves the �exion, abduction, and extension ROM of shoulder joints, in addition to
relieving pain of the upper limb on the affected side, and improving upper limb function. Based on these �ndings we propose
a new treatment strategy for clinical management of AWS. Research on the mechanism and evaluation of AWS is limited and
therefore further research is needed to fully understand the mechanism and to set-up better methods for evaluating AWS so
that clinicians are able to diagnose and treat the symptoms to a high clinical standard.
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Figure 1

Flow Chart
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Figure 2

Box plot of outcome indicators at 9 weeks follow-up. p- Value from the superiority trial using a two-sided test hypothesis; *-
p<0.05; #- p<0.01; Treatment- short-term massage manipulation combine with remote guided self-exercise group(STMM+RGS
group), Control- the control group(T-STMM+RGS group).
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