Table S1 Raw results of Methodological Quality Assessment using MQFESS
	Study
	Calişal and Uğur (2018)
	Cheng, et al (2021)
	Cron  skär, et al. (2015)
	Han, et al (2023)
	Huang, et al. (2016)
	Huang, et al. (2023)
	Kim, et al. (2022)
	Kim, et al. (2024)
	Kristane ephaiboon, et al. (2024)
	Marie (2015)
	Marinescu, et al (2017)
	Ni, et al. (2016)
	Ni, et al. (2020)
	Wu, et al. (2021)
	Zeng, et al. (2015)
	Zhang, et al. (2019)
	Zhang, et al. (2020)
	%

	Q1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1
	1
	88%

	Q2
	1
	1
	0
	1
	1
	1
	1
	0
	1
	0
	0
	0
	0
	1
	0
	0
	0
	47%

	Q3
	1
	1
	0
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	88%

	Q4
	1
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	1
	1
	1
	0
	71%

	Q5
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	100%

	Q6
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	100%

	Q7
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	88%

	Q8
	1
	0
	1
	0
	1
	0
	0
	1
	1
	0
	1
	0
	1
	1
	0
	0
	0
	47%

	Q9
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	94%

	Q10
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1
	41%

	Q11
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	6%

	Q12
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0
	1
	0
	0
	1
	41%

	Q13
	1
	1
	1
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0
	47%

	Q14
	1
	1
	1
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1
	71%

	Q15
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0%

	Q16
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	0
	0
	1
	1
	1
	41%

	Q17
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	6%

	Q18
	0
	1
	1
	1
	0
	0
	0
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	71%

	Q19
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	1
	82%

	Q20
	0
	0
	0
	0
	1
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1
	1
	1
	53%

	Q21
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	0
	1
	1
	1
	1
	1
	0
	82%

	Q22
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0
	0
	29%

	Q23
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0%

	Q24
	1
	0
	1
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0
	24%

	Q25
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0%

	Q26
	1
	1
	1
	1
	0
	1
	1
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1
	88%

	Q27
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	1
	1
	0
	0
	0
	41%

	Q28
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0
	0
	0
	0
	0
	0
	29%

	Q29
	0
	1
	0
	1
	0
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	29%

	Q30
	0
	1
	0
	0
	0
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	24%

	Q31
	0
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1
	1
	1
	35%

	Q32
	0
	1
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	29%

	Q33
	1
	1
	0
	1
	0
	0
	1
	1
	0
	1
	0
	1
	0
	1
	1
	1
	1
	65%

	Q34
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1
	1
	1
	0
	35%

	Q35
	0
	0
	0
	1
	1
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1
	1
	1
	53%

	Q36
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0
	29%

	Q37
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	100%

	%
	49%
	57%
	49%
	43%
	49%
	49%
	54%
	54%
	49%
	57%
	24%
	65%
	49%
	57%
	54%
	57%
	49%
	






Table S2. Fracture type, implant/surgery specifications, and load case of the finite element simulation of the reviewed articles [1-17].
	Article
	Fracture Type
	Implant/Surgery Spec.
	Load case

	Calişal and Uğur [1]
	Midshaft, transverse, 1-mm gap
	2.5-mm 6-hole anatomical LCP (L: 82, Dh: 3.5, Ds: 2.4); anterior and superior placement.
	Shoulder abduction & flexion, 0 to 150 in 1 sec under G = 9806.6mms-1.

	Cheng, et al. [2]
	Midshaft, transverse, 0.5-mm gap
	3D printed 7-hole 3.5-mm anterior LCP (L: 104, W: 10, Ds: 3.5).
	100 N inferior bending & 100 N inferior bending with axial comp. at distal end.

	Cronskär, et al. [3]
	Midshaft, transverse, 0.5-mm gap
	6-hole 3.5-mm pre-contoured recon. LCP. 
	Apply sternum & acromion contact force & distributed forces at the attachment of SCM, DT, TPZ, CL, estimated by MSK model.

	Han, et al. [4]
	Midshaft, transverse, 4-mm gap
	70-hole LCP (Ds: 3.5) with and without groove and berried central hole.
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end, the combination of these three.

	Huang, et al. [6]
	Midshaft, transverse, 2.5-mm gap
	8-hole 2.0-mm conceptual anterior LCP, superior LCP, spiral LCP (Dh: 4.0, Ds: 2.4)
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Huang, et al. [5]
	Distal, transverse (20 mm from AC joint)
	Hook LCP, superior single LCP, dual LCP.
	Apply distributed forces at the attachment of SCM & TPZ. Both ends fixed. 

	Kim, et al. [7]
	Midshaft, comminute, 10-mm gap
	2.5-mm 7-hole superior LCP with and without screw cap
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Kim, et al. [8]
	Midshaft, transverse
	Anatomical LCP (baseline), with berried central hole, with double-curved wing shape.
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Kritsaneephaiboon, et al. [9]
	Proximal (25 mm from SC joint), transverse and comminute, 2-mm and 10-mm
	Inverted lateral clavicle LCP, anatomical superior LCP, reconstruction LCP (Ds: 2.7 and 3.5)
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Marie [10]
	Midshaft, oblique (38)
	Recon. LCP (anterior (or anteoinferior) and superior, with and without lag screws, and with lag screw through plate), pre-contoured superoanterior LCP (with and without lag screw)
	Apply sternum & acromion contact force and distributed forces at the attachment of SCM, DT, TPZ, CL, estimated by MSK model.

	Marinescu, et al. [11]
	Midshaft, transverse
	Anatomical recon. LCP.
	DT & PEA muscle force with 10N, 50N, 100N, 140N.

	Ni, et al. [12]
	Midshaft, transverse, 0.5-mm gap
	3.5-mm LCP (Ds: 3.5), Sonoma intramedullary nail, Rockwood clavicle pin.
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Ni, et al. [13]
	Midshaft, type 15-B2 comminute with butterfly segment
	3.5-mm 8-hole superior LCP (with double inner cerclage wirings, double outer cerclage wiring, single interfragmentary screw, and double interfragmentary screws) (Ds: 3.5, Dw: 1.0).
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Wu, et al. [14]
	Midshaft, oblique (15-B1.2), 2.5-mm gap
	3.0-mm superior anterior LCP with lateral expansion (L: 108, Ds: 2.7 and 3.5, Dns: 4.0), 3.0-mm Aplus C.A.S. LCP system (L: 110, Ds: 2.7 and 3.5)
	200 N axial comp., inferior bending, 4 Nm axial torque at distal end.

	Zeng, et al. [15]
	Midshaft, transverse, 1-mm gap
	3.5-mm 7-hole recon. plate (Ds: 3.5), titanium elastic nail (D: 2.5)
	250 N axial comp., inferior bending at distal end.

	Zhang, et al. [16] 2020
	Midshaft, transverse, 4-mm gap
	3.3-mm 6-hole pre-contoured large bend superior recon. plate (L: 98, W: 11, Ds: 3.5), anteroinferior recon. plate (L: 95, W: 11, Ds: 3.5), 1.6-mm 6-hole dual small plating (L:85, W:11)
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.

	Zhang, et al. [17]
	Midshaft, transverse, 4-mm gap
	7-hole spiral LCP with locking screws (D: 3.5, Ds: 3.5), with Herbert screw (L: 85, D: 4.5)
	100 N axial comp., inferior bending, 1 Nm axial torque at distal end.


AC: acromioclavicular; comp.: compression; CL: conoid ligament; DT: deltoid; MSK: musculoskeletal; PEA: pectoralis anterior; recon.: reconstruction; SCM: sternocleidomastoid; SC: sternoclavicular; TPZ: trapezius; spec.: specifications. 
D: diameter; Dh: hole diameter; Dns: non-locking cortex screw diameter; Ds: screw diameter; Dw: wiring diameter; L: length; LCP: locking plate; W: width (all dimension in mm)

Table S3. Independent (factors of interest) and dependent factors (outcome measures) of the reviewed articles [1-17].
	Article
	Independent factor(s)
	Level(s) of factor(s) of interest
	Variable(s) of interest

	Calişal and Uğur [1]
	Implant
	1. Ant. placement
2. Sup. placement
	· VMS: ligament, joints, ligament, plate, screws, bone
· Life span

	
	Load Case
	1. Shoulder abduction
2. Shoulder flexion
	

	Cheng, et al. [2]
	Implant
	1. Intact
2. Stainless steel implant
3. Titanium alloy implant
4. Magnesium alloy implant
	· Structural stiffness
· Plate stiffness
· VMS of plate
· Strain at fracture site

	Cronskär, et al. [3]
	Implant
	1. Intact
2. Fixation
	· VMS: bone and plate
· Displacement: plate

	Han, et al. [4]
	Implant
	1. Original spiral LCP
2. Modified spiral LCP by removing the groove and filling the hole near the fracture
	VMS: bone and plate

	
	Load case
	1. Axial compression
2. Inf. bending
3. Axial torsion
4. Combination of 1 to 3
	

	Huang, et al. [6]
	Implant
	1. Ant. clavicle plate
2. Sup. clavicle plate
3. Spiral clavicle plate
	· Structural stiffness
· VMS: screws and plate

	
	Load case
	1. Axial compression
2. Inf. bending
3. Axial torsion
	

	Huang, et al. [5]
	Implant
	1. Hook plate
2. Sup. single plate
3. Dual plate
	· VMS: bone, plate, and screws
· Displacement: bone

	Kim, et al. [7]
	Screws cap
	1. LCP w/ screw cap
2. LCP w/o screw cap
	VMS: plate at each hole

	
	Load case
	1. Axial compression
2. Inf. bending
3. Axial torsion
	

	Kim, et al. [8]
	Implant
	1. LCP
2. LCP w/ berried central hole
3. LCP w/ double-curved wing
	VMS: plate (at each hole)

	
	Load case
	1. Axial compression
2. Inf. bending
3. Axial torsion
	

	Kritsaneephaiboon, et al. [9]
	Implant
	1. Inverted (lateral clavicle) LCP
2. Anatomical superior LCP
3. Dual plating (anatomical sup. + recon.) LCP
	· VMS: bone and implant
· Elastic strain: bone fracture site

	
	Load case
	1. Axial compression
2. Inf. bending
3. Axial torsion
	

	Marie [10]
	Implant
	1. Ant. LCP recon. w/o lag screw
2. Ant. LCP recon. w/ lag screw
3. Sup. LCP recon. w/o lag screw
4. Sup. LCP recon. w/ lag screw
5. Sup. LCP recon. w/ lag screw thru plate
6. Sup.ant. LCP recon. w/o lag screw
7. Sup.ant. LCP recon. w/ lag screw
	· VMS: bone and plate
· Displacement: plate
· Max principal strain: plate

	Marinescu, et al. [11]
	Load case
	1. Deltoids activation
2. Pectoralis ant. activation
	· VMS: bone and implant
· Deformation: bone and implant

	
	Load
	10 N, 50 N, 100 N, 140 N
	

	Ni, et al. [12]
	Implant
	1. LCP
2. Anatomical intramedullary nail
3. Straight intramedullary nail
	· Construct stiffness
· Micromotion: fracture site
· VMS: bone and implant

	
	Load case
	1. Axial compression
2. Inf. bending
	

	Ni, et al. [13]
	Implant
	1. LCP w/ double inner cerclage wirings
2. LCP w/ double outer cerclage wirings
3. LCP w/ single interfragmentary screws
4. LCP w/ double interfragmentary screws
	· VMS: bone and implant
· Micromotion: fracture site

	
	Load case
	1. Axial compression
2. Inf. bending
	

	Wu, et al. [14]
	Implant
	1. Intact
2. Sup.ant. Spiral LCP
3. C.A.S. LCP
	· Structural stiffness
· VMS: plate

	Zeng, et al. [15]
	Implant
	1. Titanium elastic nail
2. Recon. plate 
	Displacement of distal clavicle, VMS of bone and implant

	
	Load case
	1. Axial compression
2. Inf. bending
	

	Zhang, et al. [16]
	Implant
	1. Sup. plate
2. Ant.inf. plate
3. Dual plate
	VMS, and displacement of models and implant, structural stiffness, micro-motions

	
	Load case
	1. Axial compression
2. Inferior bending
3. Axial torsion
	

	Zhang, et al. [17]
	Implant
	1. Spiral LCP
2. Herbert screw
	Structural stiffness, VMS of bone and implant, micro-motion

	
	Load case
	1. Axial compression
2. Inferior bending
3. Axial torsion
	


ant.: anterior; inf.: inferior; LCP: locking plate; recon.: reconstruction; sup.: superior; VMS: von Mises stress; w/: with; w/o: without.
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