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Abstract

Purpose This study aimed to systematically evaluate the clinical, functional, and radiological outcomes, complications,
and rate of return to sports among patients with RAMP lesion of the medial meniscus encountered during anterior cruciate
ligament (ACL) reconstruction.

Methods A systematic review was conducted based on the PRISMA guidelines. Two independent reviewers searched the
PubMed, Scopus, Embase, and Cochrane Library databases using the terms “ACL” or “anterior cruciate ligament,” and
“RAMP lesion.” The outcome measures extracted from the studies were the Short Form-12 (SF-12) in its mental and physical
component (MCS and PCS), Lysholm score, Subjective IKDC, Marx Score, WOMAC Score, Tegner, Radiological changes,
complications, failures and/or revision surgery, and rate of return to sports.

Results The cohort of patients consisted of 1,243 participants with a mean age of 28.6 +2.6. The mean postoperative follow-
up was 40.9 + 6.3 months. A total of 1145 (92.1%) RAMP lesions were repaired with concomitant ACL reconstruction, while
only 98 (7.9%) lesions were left untreated (or treated with abrasion only). The Lysholm score was used in 6 studies (in one
only at final follow-up), with a significant improvement in all the studies (Lysholm,,. 60.03 +6.12; Lysholm . 89.9 +5.0).
Eight studies out of nine reported Subjective IKDC score, and a significant improvement was noted in all cases (IKDC,,,.
56.2+5.8. IKDCpoSt 84.9+3.7). Of 18 (1.4%) complications reported, 15 (1.2%) were related to RAMP/ACL surgery, and of
the remaining three (0.2%) two (0.2%) were hematomas and one (0.1%) a contralateral ACL lesion. Of the 106 (8.5%) revi-
sion surgeries required, 5 (0.4%) were in non-treated lesions [two (0.2%) ACL re-ruptures and three (0.2%) medial meniscus
re-injury]. In treated patients, the revision occurred for the following reasons: 75 (6.0%) meniscectomy, 14 (1.1%) meniscal
suture revisions, 11 (0.9%) ACL failures and one (0.1%) arthrolysis.

Conclusions It is not yet clear if, in all cases of ACL reconstruction in which a medial meniscal RAMP lesion is encountered,
the lesion needs to undergo surgical repair. Accordingly, it is recommended that in the repair of all unstable medial menis-
cal RAMP lesions during an ACL reconstruction in cases associated with a stable RAMP lesion, the surgeon may decide
on repair based on the patient profile.

Level of evidence Level IV.
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Introduction horn of the medial meniscus due to tears of the meniscocap-

sular ligament, leading to meniscocapsular or meniscotibial

RAMP lesions are identified as a specific type of injury
involving the peripheral attachment of the posterior horn of
the medial meniscus, and more precisely they are caused by
a peripheral vertical longitudinal detachment of the posterior
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separation [4, 7, 14, 27].

RAMP lesions are increasingly gaining attention in the
orthopaedic field, especially due to their association with
an anterior cruciate ligament (ACL) injury [7], with a sig-
nificantly variable prevalence in concomitant ACL injury
[5]. Their importance also lies in the fact that this injury is
associated with increased anterior translation of the tibia,
dynamic rotational laxity, and excessive rotational mobility
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of the knee [19, 20]. For these reasons, despite being found
in a vascularized area, currently the recommended treatment
appears to suggest surgical repair [2, 6, 8], even if a possible
spontaneous healing has also been reported [17].

To clarify the treatment of RAMP lesions, several classi-
fications have been proposed that divide them into subtypes
[12, 21, 25]. It is also important to pay attention to possible
risk factors, recently identified, such as bone contusion on
the posterior medial tibial plateau, chronic injury, steeper
tibial and medial meniscal slope, gradual lateral tibial slope,
and varus knee alignment > 3° [16].

Despite the recent increased awareness, RAMP injuries
remain significantly underdiagnosed, for instance due to
the use of the classic anterior arthroscopic portal, which
limits the complete visualization of the posterior horn of
the medial meniscus and its meniscocapsular junction, and
therefore the visualization of RAMP lesions or the presence
of a membrane-like tissue that might hide the aforemen-
tioned lesions, their being made visible only after a certain
degree of debridement through a posteromedial portal [23].

Moreover, there is low RAMP injury detection on preop-
erative magnetic resonance imaging (MRI). It may be useful
to look for indirect signs such as a bruise of the posterome-
dial tibial bone that has been found to be a secondary sign
of a RAMP injury [6, 9].

Undoubtedly, this topic deserves greater attention to clar-
ify the diagnostic—therapeutic algorithm in the face of these
complexly managed lesions.

This study aimed to systematically evaluate the clinical,
functional, and radiological outcomes, complications, and
rate of return to sports among patients with RAMP lesion
of the medial meniscus encountered during anterior cruciate
ligament (ACL) reconstruction.

Materials and methods

The current systematic review was performed following
the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines and is registered in the
PROSPERO Registry (CRD42022335486) [18].

Eligibility criteria

The literature selected for this study was based on the fol-
lowing criteria.

Study design

Randomized controlled trials (RCTs), controlled (non-ran-
domized) clinical trials (CCTs), prospective and retrospec-
tive comparative cohort studies, case—control studies, and
case series were included. Case reports and case series that

did not report data on clinical and functional results were
excluded.

Participants

Studies conducted on skeletally mature patients treated for
RAMP lesion of the medial meniscus in association with
anterior cruciate ligament (ACL) reconstruction. and were
evaluated through a minimum follow-up of 1 year were con-
sidered eligible.

Interventions

Studies that reported data on clinical, functional, and radio-
logical outcomes following the ACL reconstruction associ-
ated with RAMP lesion of the medial meniscus, indepen-
dently if treated surgically or conservatively.

For ACL reconstruction the surgical technique (type
of graft used, numbers of bundles, fixation technique, and
tensioning protocol), and rehabilitation protocol were col-
lected as well as approach and surgical technique for menis-
cal RAMP repair.

Types of outcome measures

The outcome measures extracted from the studies were the
Short Form-12 (SF-12) in its mental and physical compo-
nent (MCS and PCS), Lysholm score, Subjective IKDC,
Marx Score, WOMAC Score, Tegner, radiological changes,
complications, failures and/or revision surgery, and rate of
return to sports.

RAMP lesions were classified according to the current
literature as follows:

(1) Thaunat et al. [25] approached the tear pattern, direc-
tion, thickness (partial vs. full), and associated menis-
cocapsular disruption, peripheral zone, or meniscotibial
ligament lesion and instability (Type 1: meniscocap-
sular tear; Type 2: partial superior tear; Type 3: partial
inferior tear; Type 4: complete tear; Type 5: double
tear)

(2) Greif et al. [12] in an extended Thaunat classification
version integrate the recent knowledge from cadaveric
studies showing that meniscocapsular and meniscoti-
bial ligaments merge in their posterior horn meniscal
attachment (Type 1: meniscocapsular ligament tear;
Type 2: partial superior peripheral posterior meniscal
horn tear; Type 3A: partial inferior peripheral poste-
rior horn meniscal tear; Type 3B: meniscotibial liga-
ment tear; Type 4A: complete peripheral posterior horn
meniscal tear; Type 4B: complete meniscocapsular
junction tear; Type 5: peripheral posterior horn menis-
cal double tear)
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(3) Seil et al. [21] approached the mediolateral extent of
tears, degree of capsular attachment injury, and adher-
ent (self-heal) vs. dehiscent (repair).

Information sources and search

A systematic search for relevant literature was performed on
the PubMed (MEDLINE), Scopus, EMBASE, and Cochrane
Library databases. The publication date was not considered
an inclusion criterion. The search was carried out in April
2022. Two independent reviewers (RD and AM) assisted in
conducting and validating the search. The following search
terms were entered in the title, abstract, and keywords fields:
“ACL” or “anterior cruciate ligament,” and “RAMP lesion.”
Lastly, only papers published in English were included.

Data collection and analysis
Study selection

The retrieved articles were first screened by title and, if
found relevant, screened further by reading the abstract.
After excluding studies not meeting the eligibility criteria,
the entire content of the remaining articles was evaluated for
eligibility. To minimize the risk of bias, the authors reviewed
and discussed all the selected articles, references, as well as
the articles excluded from the study. In case of any disagree-
ment between the reviewers, the senior investigator made the
final decision. At the end of the process, further studies that
might have been missed were manually searched by going
through the reference lists of the included studies and rel-
evant systematic reviews.

Data collection process

The data was extracted from the selected articles by the first
two authors using a computerized tool created with Micro-
soft Access (Version 2010, Microsoft Corp, Redmond Wash-
ington). Every article was validated again by the first author
before analysis. For each study, data regarding the patients
was extracted (age, gender, duration between injury and sur-
gery, and follow-up evaluation), their injuries (type, aetiol-
ogy, and associated injuries), the surgical technique (type
of graft used, numbers of bundles, fixation technique, and
tensioning protocol), rehabilitation protocol, post-operative
outcomes, rate of complications, and the rate of return to
sports.

Level of evidence
The Oxford Levels of Evidence set by the Oxford Centre for

Evidence-Based Medicine was used to categorize the level
of evidence [11].

@ Springer

Evaluation of the quality of studies

The quality of the selected studies was evaluated using
the Methodological Index for Nonrandomized Studies
(MINORS) score [22]. The checklist includes 12 items, of
which the last four are specific to comparative studies. Each
item was given a score of 0-2 points. The ideal score was
set at 16 points for non-comparative studies and 24 for com-
parative studies.

Results
Search results

The electronic search yielded 2118 studies. After 2022
duplicates were removed, 96 studies remained, of which 66
were excluded after reviewing the abstracts, bringing the
number down to 30. An additional 20 articles were excluded
based on the aforementioned inclusion and exclusion crite-
ria. No additional studies were found by manually searching
the reference lists of the selected articles. This left 10 stud-
ies for analysis [1, 3, 8, 10, 13, 15, 17, 24, 26, 28]. Figure 1
shows the flowchart depicting the selection process for stud-
ies. The analyzed studies had a mean MINORS score of 12.9
(range, 9-18), which confirmed the methodological quality
of the available literature (Table 1).

Patient and study characteristics

Table 1 shows the characteristics of the cohorts involved
in the 10 selected studies and a summary of their data.
The cohort of patients consisted of 1,243 participants (545
(43.8%) men and 209 (16.8%) women — 2 studies did not
report ratio M:F [17, 24]) with a mean age of 28.6 +2.6
(range 12-57). The mean postoperative follow-up was
40.9 + 6.2 months (range, 14—72 months). Five studies [1,
3, 8, 13, 26] reported RAMP classification and were divided
as follows: 162 (13.0%) type 1, 13 (1.0%) type 2, 27 (2.2%)
type 3, 64 (5.1%) type 4, 15 (1.2%) type 5, 61 (4.9%) stable,
56 (4.5%) unstable, 18 (1.44%) meniscotibial ligament tear
(MLT), 13 (1.0%) meniscocapsular tear (MCT), 15 (1.2%)
combined MLT/MCT.

Origin
Only 2 studies [1, 3] reported type of injuries, and in 48

(3.9%) cases there was a sports contact injury while 52
(4.2%) cases had a non-sports contact injury.
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Fig. 1 A flowchart of the

literature screening performed
in this study

Records identified through
database searching
(n=2118)

Identification

[

]

Records after duplicates removed
(n=96)

Eligibility Screening

Included

Surgical protocol
ACL

All data in terms of the surgical technique followed in each
of the examined studies are displayed in “Appendix”. All
studies reported the type of graft used, except two [3, 15].
Only in one study was the use of a double bundle technique
reported [13].

RAMP

Repaired

All studies except one [1] reported RAMP lesion repair with
different techniques as reported in “Appendix”, for a total of
1145 (92.1%) lesions.

Unrepaired

In one study [1] only were all RAMP lesions not treated,

while in the study of Balzas et al. [3] 32 (2.6%) stable
RAMP lesions were not treated and in the study of Liu et al.

A

Records excluded
(n=9)

Records screened
(n=30) g

Full-text articles excluded,
with reasons
(n=11)

Full-text articles assessed
for eligibility
(n=21)

A 4

Studies included in
quantitative synthesis
(meta-analysis)
(n=10)

[17]1 33 (2.6%) RAMP lesions were treated with abrasion and
trephination for a total of 98 (7.9%) lesions.

Rehabilitation protocol

Only three studies reported the use of postoperative brace
[1, 8, 17]; partial weight bearing was granted from day O in
2 studies [10, 24], while in remaining studies it ranged from
2nd to 4th week post the operation. For range of motion
all studies reported different protocol ranging from early
range of motion after discharge to complete full extension
for 4 weeks post-operative.

Clinical and functional outcomes

Two studies reported clinical evaluation using SF-12, and
Balzas et al. [3] found no difference among different treat-
ments. Alabaryak et al. [1] noted significant improvement
between pre- and post-operative PCS and MCS SF-12
(MCS,,. 53.0£1.35; MCS ,: 55.8 £2.9; PCS . 43.8 +3.3
PCS, 54.2£0.6) [1, 3].

Lysholm score was used in 6 studies (in one only at final
follow-up), with a significant improvement reported in all

@ Springer
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the papers (Lysholm,,. 60.0+6.1; Lysholm
[1,8,10, 13,15, 17].

Eight studies out of ten reported Subjective IKDC
score, and in all cases a significant improvement was noted
(IKDC,,,. 56.2+5.8. IKDC, 84.9+3.7) [1, 3, 8, 10, 15,
17, 26, 28].

Marx score was used only by Balzas et al., with no dif-
ferences between the different treatment groups (p > 0.05)
[3]; WOMALC score was reported only by DePhilippo, with
a significant improvement (p < 0.05) [10], whereas Tegner
was reported in three studies (of which one only was post-
operative), with contrasting results (Tegner, . 5.8 +2.3;
Tegner, .. 7.0+0.5) [10, 13, 28].

89.9+5.0)

post

post

pre

post:

Post-operative changing

At second look arthroscopy, Chen et al. noted complete heal-
ing in 40 (3.2%) cases, incomplete healing in 5 (0.4%), and
in 1 (0.08%) failure after repair using the FastFix System [8].

Hatayama et al. reported complete healing in 10 (0.8%)
cases, partial healing in five (0.4%), and 10 (0.8%) unhealed
non-repaired lesions, while in repaired lesions 20 (1.6%)
healed and 5 (0.4%) partially healed were noted on MRI [13].

In his randomized clinical trial, Liu et al. observed 38
(3.1%) healed, one (0.1%) partially healed, and one (0.1%)
non-healed in sutured lesions, while the abrasion group
reported 29 (2.3%) healed, two (0.2%) partially healed, and
two (0.2%) non-healed [17].

Thaunat et al. reported 12 (1.0%) non-healed on post-
operative MRI [28].

Detailed results are reported in Table 2.

Return to sports

Only three studies analyzed return to sports, and in all these
studies more than 80% of the patients returned to their pre-
injury activity [1, 10, 28].

Complications and revisions surgery

Of 18 (1.4%) complications reported, 15 (1.2%) were
related to RAMP/ACL surgery (one (0.1%) had movement
limitations and two (0.2%) were due to arthrofibrosis, in two
(0.2%) pain related to the implants, one (0.1%) had implant
displacement, five (0.4%) had cyclops lesion, one (0.1%)
a patellar fracture, one (0.1%) MCL injury, two (0.2%)
MEC cartilage lesion), and of the remaining three (0.2%)
two (0.2%) were hematomas and one (0.1%) a contralateral
ACL lesion.

Of the 106 (8.5%) revision surgeries required, 5 (0.4%)
were in non-treated lesions (two (0.2%) ACL re-ruptures
and three (0.2%) medial meniscus re-injury). In treated
patients the revision occurred for the following reasons: 75

(6.0%) meniscectomy, 14 (1.1%) meniscal suture revisions,
11 (0.9%) ACL failures, one (0.1%) arthrolysis. Detailed
results are reported in Table 2.

Discussion

The most important findings of this analysis were that the
most commonly reported outcome score in the studies
included in the study, the subjective IKDC score, showed
significant functional improvement for all the treatment
methods used for RAMP lesion repair along with ACL
reconstruction, while the second most commonly reported
outcome score in the included studies, the Lysholm score,
also showed significant functional improvement in all the
studies it was reported in.

The Tegner activity score, which was reported in three of the
included studies, showed improvement, although this was not
statistically significant. Therefore, there is clinically significant
functional improvement in knees where ACL reconstruction
was performed along with RAMP lesion repair.

In the study by Albayrak et al., non-treatment of stable unre-
paired RAMP lesions with ACL reconstruction did not show
lower functional knee scores than isolated ACL reconstructions
(11,

whereas the study by Balzas et al. showed no significant dif-
ference in outcomes between non-repaired medial meniscal root
lesions and those repaired with ACL reconstruction surgery [3].

Three studies had analyzed return to sports activity at
a preinjury level, namely the studies by Dephilippo et al.,
Albayrak et al., and Thaunat et al. [1, 10, 28]. The study by
Thaunat et al. [28] found an 82% rate of return to preinjury
level of activity. Moreover, the study by Albayrak et al. [1]
reported no significant differences in return to sports rates
between isolated ACL reconstruction and ACL reconstruc-
tion with a non-repaired stable RAMP lesion, while that
of Dephilippo et al. [10] found no significant differences
between patients who underwent ACL reconstruction with a
meniscal RAMP repair and patients of isolated ACL recon-
struction, in return to sports activity. Further, the study by
Balzas et al. [3] found no significant differences between
ACL reconstructions with concomitant non-repaired stable
RAMP lesions and those with a repaired unstable RAMP
lesion. Therefore, one may suggest that despite the presence
of a RAMP lesion, repairing these lesions may not be neces-
sary while undertaking a concomitant ACL reconstruction,
if the RAMP lesion is found to be stable intraoperatively, at
least in most patients. However, returning to sports at the
same activity level took a significantly longer period for the
group with RAMP lesions than for those with isolated ACL
reconstructions, in the study by Albayrak et al. [1]. As such,
it may be worthwhile, in high demand populations such as
professional sportspersons, to repair a stable RAMP lesion,

@ Springer



358-371

Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31

364

uors
“AITDV 1 PoIref |
UOISIAI Surpeay
ysoIjar dyord
dsex ¢ -woduI ¢
uors Surpeay
-1aa1 aredor  poaoerdsip Jyord
paeador | juedwr |  -wod o
uoIsIadI - DI Jo :Kdod
Awoeo  a3e[nied  -SOIYIY
-Stuswr - Ienopre joo1 #(86-08) (99-82) #(66—06) [81
Tenred ¢ prur g Ppuodsg 65706 LTS Yr'v6 L10T UoU)
Km(lur-ax
SnosIuAW
[elpawr ¢
armdni
-IDV
T :parredoy
—durex
J[qeisun
Amfut-or @®cn
SNOSIUAW L'0S
[erpaur | Loee @961l ‘panedoy Tocys (e 6cy (@e6ssS (T6)9es
:Awo) :paaredoy  :parredoy (7°L1) 908 —durex :porredoy  :pomedoy  :pamedoy  :porredoy
-090STUAW —duwrex —duwrex ;porredoy  Q[qeISun —duwrex —duwex —duwrex —duwrex
renred oiqeisun  Qqeisun  —duwer &01) J[qeIsun)  9[qeISUN JIqeIsun  Q[qEIsuN)
—durer ((47] 9 a[quIsun) (49 Awo) (TL (€9 (&) L9
JrqeIsun ¢'g:hwo) (g Awoy  (['g]) LL8  -O99sIudW 1'¢S Awoy gy Awoy  §'/G Awoy  §'gS :Awoy
Knfur-ox -000STUW  -DISTUAW :Aw03020 rened -000STUOWI  -DQ0STUAW  -09JSTUSUI  -DQ0STUSW
SNOSTUAW renaed renaed -stuow fenaed  —dwer renyed rened rented [enaed
[e1pow | —duwrex —duwrex —duwex J[qeIsun —duwrex —duwex —duwrex —duwrex
amdns JIqeIsun)  Q[qeIsun) J[qeIsun (Ss1) J[qeisun)  O[qeISU)  QJ[qEISuN)  [qeISu[)
IOV T 09¢6 (@r8TI (80198 S'6v EPers (€LY OLIS Fe IS
pajeanun (pojeanuUN  :pajEAnuUN  IpajeanuUn  pajeanun pojeanuUN  :pajeanUN  ipojeanun  :pajeanun [€]
Q1qeIs QqeIs o1qeIs QqeIs QqeIs QIq®IS QIqeIs aqeis A1qeIS0T0T sezred
sjuerdur
ay 01
pajefar
ured 7
Qauy
[9A9] ansoddo
uwes G7 ur Ied) [oe |
[A9] suorn
JOMOT € -eI|
:s310ds 03 Juow
pauImor “OAON T [1] 0zoz
Siualied 8T 0 R4 *TOFVLL  SLFVYr  «79F098 SOFIVS «9TF8YS LTFLIY «¥TFS8S 9TF9es Yeikeqry
1504 ad 1sod g 1504 ad 1504 g 1504 1504 g 1504 ad
jods  SUOISIAY suorn Joyiny
0) wInyoy /samqieq -edoridwo)  SuiSuey) U39, [BI0) JBWOM XIRJA DI 2And2[qng SOd ZI-4S SO 21-dS pea1

Kyanoe pue syrods 0y wmnjar pue ‘suonedrjdwod ‘Sauod)No [BUOTOUNJ puk [BIIUI[D) ¢ d|qeL

pringer

Qs



365

358-371

Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31

Awoy [zl 810T
-000STUOW 1110D)
[ented Gf -K1ouu0g
4
PITeaYUON
T Ppaeay
K[renreq
6C
poredy
K1e1dwo)
UOISeIqY
[
PITeAYUON
T poreay
A[renieq
8¢
pareay #SYFTTI8  LI9FIES #8SFY06 SLFETI
Krorordwo) UOISBIqy  UOISBIQY  [UOISEIQY  :UOISBIQE
-paimng *L'E€F9E]  SCFIIS «8FFL'88 19F9°89 [L1]
TIN paImng parmng :parmng :parmng L107 0]
paedy
Arenzed ¢
pareay
Korord
-wod (g
paaredoy
paeayun ()|
pareay
Aqrenaed ¢
paeay
Awo290 Kerd 89
-STuow -wod 0] :porredoy 1’86
juonbesqns ¢ parredar 09 :parredoy
:parredor uou :pamedor 586 €11 0202
UoN TN UON :parredar uoN eweleiey
Kfur
UOISTADI TON T
Aw01090 S1S01q
-SIuQW - yoIyIe g
Knanoe renied | omjoely
Kmfuroxd aredor  reqpored
11ey) 03 UOISTADI IR (O]
pauImer - snosTuaW uorsa[ #[8 49 [o1] 0z0C
%P8 Tetpow [ sdojoko | «[6°918 [€°1lT ‘010 ‘L1]18C «[08 ‘TL1 8L [TL°T9199 «[S6°08198 [69 ‘1€l €S oddjiygeq
1804 ad 1804 Qg 1504 ad 1504 g 1504 ad 1504 g 1804 ad
jjods  SUOISIAQY suon Joyny
0) wInjoy /samqieq -eoridwo)  SuiSuey) I0uUS9L,  [B10) OBWOA XIBA DI 2An02[qng woysA SOd 21-4S SO 21-dS peo

(ponunuoo) zsjqey

pringer

a's



Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31:358-371

366

(S0°0 > d) 2109s aanjeIado-a1d sns1oa jueoyruSis A[[eonsnels

Sur3ewr 90UBUOSAI ONJAUTRIA

T “KIISIOATUN IQ)SBIADIA PUB OLIBIUQ UIISIM DVAOM 99NIWWOD UOHRIUSWNOO0P 99Uy [eUONRUIOUI Y], D@Y] Iusuodwod [eo1sAyd §Od uauodwod [BIUdN SO SZ1-WI0 10yS Z1-4S

Kwoy [s1l910C
-090STUoW ¢ #SEFTT8  TTFIES +6€F8L8 TEFLII TueyAay
Kanoe
Aprq
-Towaid
I19y) 0}
pauInjax
siuoned UoISTAQI [8zl 9102
JO %T8 [eosiuaW 6 CITAN CLTF6'9T6'1FTL «CIFLE8 SEIF8E9 jeuneyg,
sisAjoryyre |
QWIOIPUAS
sdofoko ¢
san[rej [ov §
soImns ¢
Aoy [9z] zeoT
-~J90STUAW G +01 F88 198 jeuneqyJ,
1504 Ad 1504 g 1504 g
j1ods  SUOISTAY oyny
ojumpey  /semref -edrdwo)  Sursuey) OA3II 2anvalqng wioysAT SO TI-dS pea]

(ponunuood) z3jqer

pringer

Qs



Knee Surgery, Sports Traumatology, Arthroscopy (2023) 31:358-371

367

which may ensure earlier return to preinjury levels of sports
activity participation. The unstable meniscal RAMP lesion
needs to be repaired for healing of the lesion and subsequent
good knee function.

Healing of RAMP lesions was not significantly different
with respect to repair and abrasion-trephination, as reported
by Liu et al. [17]. The healing rate of RAMP lesions was
significantly higher in the repaired group compared with
unrepaired lesions on postoperative MRI in the study by
Hatayama et al. [13], who reported good healing rates (87%).
Hence, surgical repair of RAMP lesions appears to ensure
good rates of healing. A low rate of complications was found
upon review of all the studies. The rate of failure and overall
rate of revision repair was also low in the articles reviewed.
The included studies showed a low rate of conversion to
partial meniscectomy due to failure and reinjury.

To the best of our knowledge, this is the first systematic
review in terms of ACL reconstruction with concomitant
RAMP lesions of the posterior horn of the medial menis-
cus. However, by the very nature of a systematic review, the
collection of data is limited to the studies available in the
literature and what those studies report. Limitations of the
current systematic review are a lack of studies with higher
level of evidence in the literature, with only a few studies
having been done on ACL reconstruction with a concomitant
RAMP lesion, the fact that there is only one prospective
randomized controlled study, the heterogenous nature of the

techniques used to treat the RAMP lesion, and non-uniform
reporting of outcome scores across the studies.

Conclusion

With the currently available data, it is not yet clear if all
cases of ACL reconstruction in which a medial meniscal
RAMP lesion is encountered should undergo repair of the
lesion. With that said, repair of RAMP lesion appears to
hasten the return to sporting activity, without much impact
on the overall rate of return to sports. Accordingly, we rec-
ommend the repair of all unstable medial meniscal RAMP
lesions during an ACL reconstruction, while in cases associ-
ated with a stable RAMP lesion the surgeon may decide on
repair based on the patient profile. Randomized prospective
studies with greater size of study populations will need to
be undertaken in order to make more concrete recommenda-
tions regarding the management of ACL injury with associ-
ated RAMP lesions.

Appendix

See Table 3 below.
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