Table 1 Characteristics for Eight included clinical trials


	Authors [Years]
	Subjects (n)
	Level of Evidence
	Study Design and Blinding type
	Inclusion Criteria
	Interventions
	Follow-up sessions
	Evaluation Outcomes
	Final 
Findings

	Mogahed et al. [2020](25)
	30 women, unilateral PML
	Level 2
	Single blinded, controlled trial                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
	Stage 2 or 3 BCRL
	
1: Active laser (n=15) 
2: Placebo laser (n=15) 
3: MLD 
4: Shoulder ROM  
5: Pneumatic compression
	Pre-Tx-3 mn
	1: Arm volume                         2: Shoulder pain
	

Laser group was found beneficial in reducing upper arm volume and decreasing shoulder pain as a post-mastectomy complication.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Kilmartin et al. [2019](29)
	22 women, unilateral PML
	Level 2
	Double-blinded Randomized, placebo-controlled trial
	Age ≥ 21 yr, 
Stage 2 or 3 unilateral lymphedema
	1: Active laser+ CDT (n=11) 
2: Placebo laser+ CDT (n=11) 
	Pre-Tx, 3,6,12 mn
	1: Arm volume 
2: Shoulder mobility                      
	

Laser group remarably decreases post-mastectomy arm volume and improve symptoms compared to control placebo group.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Baxter et al. [2018](26)
	16 women, unilateral PML                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
	Level 2
	Double- blinded Randomized controlled trial
	Age≥18 yr, Diagnosis of BCRL
	1: Active laser (n=8) 
2: Placebo laser (n=8) 
3: Pressure garment 
4: Massage therapy & Exe
	Pre-Tx, 6,12 wk
	1: Arm circumference       
	


Laser group seemed to have improve arm circumference, in general LLLT was considered to treat BCRL

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Storz et al. [2017](27)
	40 women, unilateral PML
	Level 2
	Double- blinded Randomized, Placebo-controlled trial
	≥ 3months hx of BCRL
	1: Active laser (n=20) 
2: Placebo laser (n=20) 
3: Daily limb exe 
4: Skin care
	Pre-Tx, 4,8,12 wk
	1: Arm volume                               
2: Shoulder pain
	


Laser therapy may be effective in reduction of arm volume, but no solid results were seen.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



	Bramlett et al. [2014](30)
	14 women, unilateral PML
	Level 2
	


Double-blinded, Randomized placebo-controlled trial



	Age ≥21 yr, unilateral BCRL
	1: Active laser (n=7) 
2: Placebo laser (n=7) CDT
	Pre-Tx 3,6,12,18 mn
	1: Arm circumference and            volume
	


18-months of period suggested a decreasing trend in active laser group; Long-term follow-up appears to show that LLLT is useful.                                                                                                                                                                                                                                                    

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Ridner et al. [2013](28)
	
46 women, unilateral PML
	Level 2
	
Single blinded, Randomized controlled trial
	
Age ≥21 yr,
Stage 1 or 2 lymphedema
	
1: Active laser (n=15) 
2: MLD group (n=16) 
3: Laser+MLD (n=15) 
4: Compression Bandage
	Pre-Tx, Daily and weekly, post Tx
	1: Arm circumference and volume
	

Active laser with bandaging was found to be effective, similarly laser with MLD also helped managed PML.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Lau and cheing [2010](31)
	21 women, unilateral PML
	Level 2
	Single-blinded, Randomized controlled trial
	Age ≥18yr, undergone radical mastectomy
	1: Active laser (n=11) 
2: Placebo laser (n=10) 
3:Lymphedema education
	Pre-Tx,4wk post-Tx
	1: Arm volume
	


Active laser group showed notable decrease in arm volume at the 4wk follow-up.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Omar et al. [2011](16)
	50 women, unilateral PML
	Level Ⅱ
	Double-blinded, Randomized, Placebo-controlled trial
	Stage Ⅱ or Ⅲ breast cancer
	1: Active laser (n=25) 
2: Placebo laser (n=25) 
3: Limb exe 
4: Skin protection 5: Pressure garment
	Pre-Tx 4, 8, 12, 16 wk
	1: Arm circumference      
2: Shoulder mobility                3: Hand grip strength
	

Laser was found to be effective to manage arm volume, shoulder ROM and hand grip strength in women with PML.

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	



Representation in Table .1
Hx: history
MLD: manual lymphatic drainage
CDT: Complete decongestive therapy
Pre-Tx: Pre Treatment, Post-Tx: Post Treatment
Wk: week
Mn: month
2

[bookmark: _Ref104319312]Table 2 The PEDro scale was used to assess the quality of the included RCTs
	Authors
	Eligibility                                   criteria
	Random          allocation
	Concealed allocation
	Baseline comparability
	Subject were
Blinded
	Therapist were
Blinded
	Assessor were
Blinded
	Less than 15% dropout
	Intention-to -treat analysis
	Statistical comparisons between groups
	Data on point measures and variability
	Final points                     (criteria one not summed)

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Mogahed et al. [2020](25) 

	Yes
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	Yes
	6
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Kilmartin et al. [2019](29)
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	7
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Baxter et al. [2018](26)
	Yes
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Yes
	Yes
	Yes
	9
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Storz et al. [2017](27)
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	7
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bramlett et al. [2014](30)
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	7
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Ridner et al. [2013](28)
	Yes
	Yes
	No
	Yes
	No
	No
	No
	Yes
	Yes
	Yes
	Yes
	6
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lau and cheing [2010](31)
	Yes
	Yes
	No
	Yes
	Yes
	No
	No
	Yes
	No
	Yes
	Yes
	6
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Omar et al. [2011] (16)
	


Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	No
	Yes
	Yes
	7
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Sub-Item score
	8
	8
	1
	8
	7
	0
	5
	8
	2
	8
	8
	
	









[bookmark: _Ref104320026][bookmark: _Hlk104310036]Table 3 Laser protocols used in clinical trials
	RCTs
	

Laser Unit
	
Wavelength (nm)
	Treatment Sessions
	Application Zone
	
	

	Mogahed et al. (25)
	
Bravo Terza Serie, Model D
	905
	36 sessions, 3times/week/12weeks
	Scanner 50cm perpendicular to treatment area

	Kilmartin et al. (29)
	Rian-Corp Laser
	904
	8-16 sessions,
	1min/spot/10 sites in Axilla and a portion of chest wall

	Baxter et al. (26)
	
Light-Force EX, LTS-1500
	980
	12 sessions, 2times/week/6weeks
	10 points from axilla to wrist on affected side

	Storz et al. (27)
	TIMELAS Vital
	980
	8 sessions, 2times/week/4weeks
	Spot covered 4.9cm2, 10 min each session

	Bramlett et al. (30)
	Rian-Corp Laser
	904
	16 sessions, 2time/week/8weeks
	1min/10spots over the axillary region
	

	Ridner et al. (28)
	Rian-Corp Laser
	904
	10 Sessions, 20 min each 
	20-30sec/spot, over the area to be treated

	Lau and Cheing (31)
	Comby 3 Terza Serie, Model D
	808 
905 x 2
	12 sessions, 3times/week/4weeks
	Entire Axillary Region (144cm2)
	

	Omar et al. (16)
	Rian-Corp, Ga-As Laser
	904
	36 Sessions,3times/week/12weeks
	2min/spot, 20min, over the affected arm





[bookmark: _Ref104322334]Table 4 Results of RCTs included in subgroup analysis summarized
	Authors
	Arm circumference/volume
	Pain severity
	Shoulder mobility

	
	At the end of entire treatment
	Follow-up (<6months)
	At the end of entire treatment
	Follow-up (<6months)
	At the end of entire treatment
	Follow-up (<6months)

	
	
	
	
	
	
	

	Mogahed et al. [2020](25)
	Strong
	
	NR
	
	Strong
	
	NR
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Kilmartin et al. [2019](29)
	Strong
	
	Strong
	
	Strong
	
	NR
	
	Strong
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Baxter et al. [2018](26) 
	Strong
	
	Weak
	
	Strong
	
	Strong
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Storz et al. [2017](27)
	Weak
	
	Weak
	
	Strong
	
	NR
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Bramlett et al. [2014](30)
	Strong
	
	Weak
	
	NR
	
	NR
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Ridner et al. [2013](28)
	Weak
	
	NR
	
	NR
	
	NR
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Lau and Cheing [2010](31)
	Strong
	
	Weak
	
	NR
	
	NR
	
	NR
	
	NR

	
	
	
	
	
	
	
	
	
	
	
	

	Omar et al. [2011](16)
	Strong
	
	Strong
	
	NR
	
	NR
	
	Strong
	
	Weak
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