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Tables
 	
	Author (publication year)
	Design of study
	MINORS
	Level of evidence
	Sample size
	Age
	M: F
	Timing (injury to surgery)
	Type of ACL graft
	Follow up  
	Type of RAMP
	Type of sport
	Level of athletes


	Thaunat (2016) [14]
	Prospective study
	11
	IV
	132
	26.4 (12–57)
	110:22
	N/A
	Hamstring, Bone tendon patellar bone and Quadriceps
	27 (24–29) months
	Unstable RAMP
	N/A
	N/A

	DePhillipo (2019) [10]
	Cross sectional study
	5
	IV
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DePhillipo (2020) [15]
	Cohort study
	18
	III
	50
	30.5 ± 11.4
	22:28
	31 days: acute
19 weeks: chronic
	Bone tendon patellar bone
	2.8 (2–8) years
	Unstable RAMP 
	-Skiing
-Basketball
-Volleyball
-Material arts
-Football
-Soccer
-Ice hockey
	

	Albayrak (2020) [16]
	Retrospective study
	9
	III
	33
	28.3 ± 7.8
	32:1
	15.8 weeks
	Four-strand hamstring

	47.3 ± 9.4 months
	Stable RAMP
	-Football 
-Basketball 
-Combat sports 
	-Football (level 1)
-Basketball (level 1)
-Combat sports (level 2)


N/A= not available, ACL= anterior cruciate ligament, MINORS= Methodological Index for Nonrandomized Studies, M= male, F= female
Table 1: Demographic of included studies

	Author (publication year)
	Diagnostic RAMP
	Type of RAMP
	Type of sport
	RAMP management
	Rehabilitation protocol
	Return to sport 
	Timing to return to sport
	Level of return to sport
	Rate of failure
	Complication

	
	Physical examination
	MRI
	Arthroscopic examination
	
	
	Non repair
	Repair (repair technique)
	
	
	
	
	
	

	Thaunat (2016) [14]
	N/A
	-Preoperative RAMP lesion MRI was not described.
-Confirmed MRI healing after RAMP repair  
	-Probes engage the posterior segment of the medial meniscus via anteromedial portal
-direct posteromedial compartment via trans notch approach
	Unstable RAMP
1. capsulomeniscal junction
-red-red zone < 3 mm
-red-white zone 3-5 mm
	N/A
	N/A
	ACLR and All-inside suture repair
(Extended tears use an All-inside with meniscal suture anchor)
	-0-6 weeks: active and passive range of motion 0- 90 degrees
-0-3 weeks: progressive weight bearing until full weight bearing
-12 weeks: allow to be jogging
- 6 months: pivot activity movement
- 9 months: full activity
	82% of
patients
returned
same level activity.
	9 months
	N/A
	9 meniscal
revision
	- 2 patients: hematoma of the knee
- 0 patient: neuroma from creating the posteromedial compartment

	DePhillipo (2019) [10]
	- 25% pivot shift test grade III
-22.2% Lachman test grade III
	-High-intensity signal between posterior horn of medial meniscus and posteromedial capsule
-posteromedial tibial bruise
	-67% the modified Gillquist view
-8% accessory posteromedial portal
	Unstable RAMP
1.Extent of the tear (complete torn)
2.probe check the posteromedial meniscal stability
3.tear size > 2.5 cm in length  
	N/A
	-8% no required to repair RAMP lesion
	-66.7% All -inside suture technique
-22.2% inside-out technique
-2.7% hybrid technique
	-2-4 weeks weightbearing as tolerated with crutches
	N/A
	- 7-8 months (36%)
-6-7 months (33%)
- >9 months (25%)
- 5-6 months (6%)
	N/A
	N/A
	N/A

	DePhillipo (2020) [15]
	-Lachman test grade III (Isolated
ACLR (6%) and Combined ACLR
and Meniscus
Ramp Repair (44%))
-Pivot shift grade III (Isolated
ACLR (12%) and Combined ACLR
and Meniscus
Ramp Repair (18%))

	N/A
	-The modified Gillquist view
	Unstable RAMP
1.probe checked the degree displacement
(Push against the posteromedial capsular
attachment)
2.complete torn 
	-Skiing
-Basketball
-Volleyball
-Material arts
-Football
-Soccer
-Ice hockey
	N/A
	-inside-out technique (vertical mattress technique)
	- allowed to bear weight as tolerated
- early range of
motion and muscle reactivation
-4 months straight-ahead running exercises
-6 months Gradual return to
play progression
-7-9 months Return to sport when normal strength, stability, and knee ROM
	-ACLR with ramp repair group (84%)
-the
isolated ACLR group (90%))
	-7-9 months
	Lower level:
- the
isolated ACLR group 8%
-ACLR with ramp repair group 12%

Same level:
- the
isolated ACLR group 90%
-ACLR with ramp repair group 84%

higher level:
- the
isolated ACLR group 2%
-ACLR with ramp repair group 4%

	-One
Patient: failed inside-out meniscus ramp repair
(2%)
-One patient: partial retear of the meniscus
ramp repair (2%)

	Isolated ACLR
1.Arthrofibrosis
2.painful hardware
3.contralateral ACL injury
4.cartilage lesion

Combined ACLR and meniscus ramp repair
1.Cyclops lesion
2. Partial retear of medial
meniscal repair
3.Arthrofibrosis
4.patellar fracture
5.lateral knee compartment injury

	Albayrak (2020) [16]
	-Lachman test grade III (ACL injury with stable RAMP lesion (42.5%) and ACL injury without RAMP lesion (27.3%))
-Pivot shift grade III (ACL injury with stable RAMP lesion (33.3%) and ACL injury without RAMP lesion (18.2%))
	1. Longitudinal mediolateral vertical and/or oblique high
T2 fluid signal intensity between the red–red zone of the
posterior horn of the medial meniscus and posteromedial
capsule either reaching the superior, inferior, or both
articular surfaces
2. Irregularities along the posterior margin of the medial
meniscus leading to focal discontinuity or step-like contour
deformities at the posterior horn peripherally and involving
the meniscocapsular attachments
3. Perimeniscal fluid signal intensity within the posteromedial Corner
4. Soft tissue oedema between the medial meniscus and
medial collateral ligament 17
	-The modified Gillquist view
	Stable RAMP
-no excessive anterior
translation of the posterior horn of the medial meniscus
probing from the anteromedial portal
-Type I and II 14

Unstable RAMP
- displace into the medial compartment with anteriorly directed probing through an anteromedial
portal

	-football (level 1)
-Basketball (level 1)
-combat sports (level 2)
	Non repair
	N/A
	-0-4 weeks on hinge knee brace 
-4 weeks full weight-bearing
-3 weeks 0-90 degrees knee flexion
- 6 months return to sport
	-ACL injury with stable RAMP lesion 75%
-ACL injury without stable RAMP lesion 78%


	-ACL injury with stable RAMP lesion 11.1 ± 4.0 months
-ACL injury without stable RAMP lesion 8.77 ± 2.5 months

	Lower level:
-ACL injury with stable RAMP lesion 10.7%
-ACL injury without stable RAMP lesion 13.33%

Same level:
-ACL injury with stable RAMP lesion 89.3%
-ACL injury without stable RAMP lesion 86.67%

No one have a higher level

	-Without RAMP
1.Graft failure 1 patient
	-With RAMP lesion group
1.motion limitation 1 patient
2.ACL ruptured contralateral side 1 patient
3.pain related implant 2 patient

-Without RAMP
1.Graft failure 1 patient
2.early infection 1 patient
3.pain related implant 1 patient




N/A= not available, ACL= anterior cruciate ligament, ACLR= anterior cruciate ligament reconstruction, ROM= range of motion
Table 2: Summary of Return to sport of included studies
	Author (publication year)
	Functional outcomes evaluation
	ROM
	Physical examination

	
	SF-12 MCS
	SF-12 PCS
	Lysholm
	IKDC
	Tegner activity scale
	WOMAC
	Anterior knee laxity (side-to-side difference) by Rolimeter (mm)
	Satisfaction
	Flexion
	Extension
	Lachman test
	Pivot shift test

	
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post
	
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post
	Pre
	Post

	Thaunat (2016) [14]
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	63.8 ± 13.5 (27-92)
	85.7 ± 12 (43-100)
	7.2 ± 1.92
	6.9 ± 1.72

	N/A
	N/A
	7 mm (5 to 14 mm)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	DePhillipo (2020) [15]
	N/A
	Combined ACLR and Meniscus Ramp Repair:
57 median [Q1=51, Q3=59]

Isolated
ACLR:
57 median [Q1=54, Q3=58]
	N/A
	N/A
	N/A
	Combined ACLR and Meniscus Ramp Repair:
86 median [Q1=80, Q3=95]

Isolated
ACLR:
85 median [Q1=80, Q3=94]
	N/A
	Combined ACLR and Meniscus Ramp Repair:
78 median [Q1= 72, Q3= 80]

Isolated
ACLR:
77 median [Q1= 72, Q3= 84]
	N/A
	Combined ACLR and Meniscus Ramp Repair:
8 median [Q1= 6, Q3= 9]

Isolated
ACLR:
7 median [Q1= 6, Q3= 8]
	N/A
	Combined ACLR and Meniscus Ramp Repair:
2 median [Q1=0, Q3=8]

Isolated
ACLR:
2 median [Q1=0, Q3=7]
	N/A
	N/A
	Combined ACLR and Meniscus Ramp Repair:
9 median [Q1=8, Q3=10]

Isolated
ACLR:
9 median [Q1=8, Q3=10]
	N/A
	N/A
	N/A
	N/A
	Isolated
ACLR:
Grade I = 2%
Grade II = 92%
Grade III = 6%

Combined ACLR and Meniscus Ramp Repair:
Grade I = 0%
Grade II = 56%
Grade III = 44%
	Isolated
ACLR:
Grade 0 = 88%
Grade I= 12%

Combined ACLR and Meniscus Ramp Repair:
Grade 0 = 90%
Grade I= 10%

	Isolated
ACLR:
Grade I = 4%
Grade II = 84%
Grade III = 12%

Combined ACLR and Meniscus Ramp Repair:
Grade I = 0%
Grade II = 62%
Grade III = 38%
	Isolated
ACLR:
Grade 0 = 100%

Combined ACLR and Meniscus Ramp Repair:
Grade 0 = 100%


	Albayrak (2020) [16]
	-ACL injury with RAMP lesion: 53.6 ± 2.6

-ACL injury without RAMP lesion:
54.7 ± 2.5
	-ACL injury with RAMP lesion: 58.5 ± 2.4

-ACL injury without RAMP lesion:
59.6 ± 2.7
	-ACL injury with RAMP lesion: 41.7 ± 2.7

-ACL injury without RAMP lesion:
42.8 ± 2.8
	-ACL injury with RAMP lesion: 54.8 ± 2.6

-ACL injury without RAMP lesion:
55.9 ± 2.9
	-ACL injury with RAMP lesion: 54.1 ± 6.5

-ACL injury without RAMP lesion:
56.1 ± 7.3
	-ACL injury with RAMP lesion: 86.0 ± 6.4

-ACL injury without RAMP lesion:
88.1 ± 7.2
	-ACL injury with RAMP lesion: 44.4 ± 7.8

-ACL injury without RAMP lesion:
43.7 ± 7.7
	-ACL injury with RAMP lesion: 77.4 ± 9.2

-ACL injury without RAMP lesion:
76.6 ± 8.9
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	-ACL injury with RAMP lesion: 132.6 ± 4.2

-ACL injury without RAMP lesion:
134.0 ± 3.9
	-ACL injury with RAMP lesion: 134.7 ± 4.7

-ACL injury without RAMP lesion:
135.4 ± 4.1
	-ACL injury with RAMP lesion: 2.6 ± 1.4

-ACL injury without RAMP lesion:
1.4 ± 1.1
	-ACL injury with RAMP lesion: 1.2 ± 0.9

-ACL injury without RAMP lesion:
2.1 ± 1.3
	ACL injury with RAMP lesion: 
Grade I = 0%
Grade II = 57.5%
Grade III = 42.5%


ACL injury without RAMP lesion:
Grade I = 0%
Grade II = 72.7%
Grade III = 27.3%


	ACL injury with RAMP lesion: 
Grade 0 = 93.9%
Grade I= 6.1%


ACL injury without RAMP lesion:
Grade 0 = 90.9%
Grade I= 9.1%

	ACL injury with RAMP lesion: 
Grade I = 0%
Grade II = 66.7%
Grade III = 33.3%


ACL injury without RAMP lesion:
Grade I = 0%
Grade II = 81.8%
Grade III = 18.2%

	ACL injury with RAMP lesion: 
negative


ACL injury without RAMP lesion:
negative



N/A= not available, ACL= anterior cruciate ligament, ACLR= anterior cruciate ligament reconstruction, Pre= preoperative, Post= postoperative, ROM= range of motion, Sf-12= Short form-12
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