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Objectives: To perform a literature review and meta-

analysis evaluating the effectiveness of medial and lateral
meniscus allograft transplantation (MAT).

Methods: The literature review and meta-analysis were
conducted between August and October 2015 in the
People’s Hospital of China Three Gorges University, Yi
Chang, China. A systematic search was performed in
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the Medline and EMBASE databases, and the Cochrane
Library for relevant literature published through October
2015. The outcomes of the included studies were
analyzed in terms of the Lysholm Score, International
Knee Documentation Committee (IKDC) Score, Knee
Injury And Osteoarthritis Outcome Score (KOOS),
Visual Analog Scale (VAS), Tegner Activity Score, MRI
results, and failure rates. An adapted version of the
Newecastle-Ottawa Scale was used for the methodological
quality assessment in the meta-analyses.

Results: The literature review identified 12 observational
studies, including 7 retrospective studies, 4 prospective
studies, and the nature of one study was not reported.
Significant differences in the outcomes of the lateral
MAT group and the medial MAT group were observed
in the IKDC scores, KOOS pain values, KOOS activities
of daily living (ADL) values, and the absolute and
relative extrusions observed on MRI, which suggested
that the lateral MAT patients experienced superior
clinical benefits compared with the medial MAT
patients. However, significant differences between the
lateral MAT group and the medial MAT group were not
observed with regards to the Lysholm Scores, KOOS
symptom values, KOOS sports and recreations values,
KOOS quality of life (QOL) values, Tegner Activity

Scores, VAS for pain values, and failure rates.

Conclusion: The analysis results indicated that lateral
MAT provides superior clinical outcomes compared with
medial MAT according to the KOOS and IKDC scores.
In addition, greater graft extrusion was observed in the
medial group on MRI. Although significant differences
were not detected between the 2 groups, the medial
MAT patients were more prone to failure compared with
the lateral MAT patients.
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he meniscus plays an important role in the
biological and biomechanical environment of
the knee, and the load bearing, load transmission,
shock absorption, joint stability, joint lubrication,
joint congruity, and proprioception functions of the
meniscus are well understood. Accordingly, meniscal
tissue should be preserved as much as possible, especially
in younger patients. However, in irreparable cases,
meniscal preservation is impossible. Meniscectomy
will increase the load of articular cartilage and cause
degenerative changes of the knee joint, and the amount
of resected tissue is proportional to the amount of
degeneration.! Furthermore, the loss of a meniscus will
cause progressive pain and function losses, which lower
the patient’s quality of life. After meniscus removal,
meniscus allograft transplantation (MAT) has been
shown to represent an effective treatment method for
reducing pain and improving function in the short-,
medium- and long-term follow-up periods.**°
The meniscus is a semi-lunar biconcave
fibrocartilaginous disk within the medial and lateral
tibiofemoral articulations, and the anatomical structures
of both meniscuses are different. The shape of the
lateral meniscus is approximately an “O”, whereas the
shape of the medial meniscus is a “C,” and it is larger
and thinner than the lateral meniscus. The medial
meniscus is securely attached along the periphery of
the capsule, and the tendon of popliteus separates the
lateral meniscus and the articular capsule. Because of
the different anatomical structures of the meniscuses,
the lateral meniscus shows a greater degree of activity
compared with the medial meniscus, and the medial
meniscus is more easily damaged compared with the
lateral meniscus. Moreover, the medial meniscus cover
64% and the lateral meniscus 84% of the medial tibial
plateau, which transmits approximately 50% and
70% of the load acting on the respective sides of the
joint."! The medial meniscus is a vital stabilizer of the
knee, whereas the lateral meniscus is more important
for load transmission in the knee.'? In addition, the
medial tibial plateau is concave, which relatively widens
the contact area between the tibial plateau and femoral
condyle; however, the lateral tibia platform is convex,
and the absence of a lateral meniscus results in lateral
femoral condyle loads that are concentrated within a
small area.” Lesions of the lateral meniscus are more
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likely to induce articular cartilage degeneration and
clinical symptoms. Most studies have confirmed that
degenerative changes in the articular cartilage after lateral
meniscectomy are more rapid and severe than those
after medial meniscectomy.'*'® Moreover, studies have
suggested that lateral meniscectomy patients present
worse outcomes compared with medial meniscectomy
patients.”"” For patients with debilitating pain and
function losses secondary to meniscectomy, medial and
lateral meniscal allograft transplantation represents an
acceptable surgical option. However, few randomized
controlled trials have focused on evaluating the efficacy
of medial and lateral MAT, and the available studies
are limited by their small sample size and variable
definitions and results, thereby resulting in controversy
over the clinical benefits of medial and lateral meniscal
transplantation. The objective of this literature review
and meta-analysis was to compare the clinical outcomes
of both types of MAT and determine whether medial
or the lateral meniscus transplantation produces better
clinical results.

Methods. Search strategy. We performed systematic
searches of the relevant literature contained in Medline
(PubMed), EMBASE and the Cochrane Central Register
of Controlled Trials for studies published up to October
2015. The search strategy consisted of a combination of
keywords related to meniscal allograft transplantation
terms (“meniscal allograft transplantation” OR
“meniscal allograft replacement” OR  “meniscal
transplantation” OR  “meniscal replacement”) and
anatomical terms (“medial meniscus” OR “lateral
meniscus” OR “medial” OR “lateral”). The research
was limited to English publications, although it was not
limited to randomized controlled trials and included all
study designs. In addition, the references of identified
studies were manually reviewed to identify additional
potentially eligible trials. This process was performed
iteratively until no additional articles were identified.
Inclusion and exclusion criteria. The following
inclusion criteria for the selected articles were applied:
1) The studies involved patients who had MAT; 2) at
least one of the following methods of data evaluation for
MAT was applied: Lysholm Score,? International Knee
Documentation Committee (IKDC) value,?? Knee
Injury and Osteoarthritis Outcome Score (KOOS),*
Visual Analog Scale (VAS), Tegner Score,” MRI, and
failure rate; 3) medial and lateral meniscus comparisons
of the postoperative clinical outcomes were performed;
and 4) follow-up investigations occurred for at least
12 months. The main exclusion criteria included 1)
animal and cadaver studies, 2) insufficient data, 3) and
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case reports and studies without long-term follow-up
investigations.

Data  collection and quality assessment. Two
investigators (Wei G and Ru N) independently reviewed
the full publications and extracted data from the studies
using an established data extraction form. Relevant data
included basic information on the included studies,
demographic information, intervention characteristics,
and all of the outcome parameters, which consisted of
Lysholm Scores, IKDC values, KOOS values, Tegner
Scores, VAS values, extrusion observed on MRI and
failure rates. The extracted data were entered into a
standardized Excel (Microsoft Corp) file and checked by
anotherinvestigator (YPL). Inconsistencies were resolved
by discussion and consensus. For the retrospective
studies and prospective studies, an adapted version of
the Newecastle—Ottawa Scale (NOS) was used for the
methodological quality assessment. The maximum
NOS score was 9. We defined a Newcastle-Ottawa
Scale score of less than 4 points as low methodological
quality, a score of 5 or 6 as medium quality, and a score
of 7 or higher as high methodological quality.

Statistical analysis. The meta-analysis was performed
using Review Manager (Version 5.2, The Cochrane
Collaboration, Oxford, UK). For continuous outcomes,
the mean and standard deviation (SD) were used to
calculate the mean difference (MD) or standardized
mean difference (SMD) and the 95% confidence
interval. For dichotomous outcomes, such as in the
number of events, the relative ratio (RR) and the 95%

CI were calculated. When the SD was not provided,
it was derived from comparable studies or original
scores (namely, confidence intervals). Heterogeneity
was assessed by using the x* test and the I* statistic.
When the p-value from the % test was <0.1 or when
the I? statistic was >50%, the data were considered
to be heterogeneous and a random-effects model was
selected. Otherwise, a fixed-effects model was applied
to estimate the overall summary effect sizes. To assess
the stability of the synthesis results, a sensitivity analysis
was performed by removing every single study per
iteration to evaluate the influence of individual studies
on the pooled result. A funnel plot was used to explore
the potential publication bias. At values of p<0.05, the
differences were statistically significant.

Results. The primary literature search identified 385
potentially relevant titles. After discarding the duplicates
and reviewing the titles and abstracts, 342 publications
were excluded. The remaining literature was further
assessed for eligibility based on the full-text articles.
Twelve publications that were classified as observational
studies were ultimately included for the data collection
and critical assessment. Of the 12 studies, 7 were
retrospective,*”'#*?7 4 were prospective,”*** and one
was not reported.® Articles were primarily excluded due
to lack of comparisons between the medial group and
the lateral group, or a lack of available clinical results
for extraction. The process of literature selection is
presented in Figure 1.
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Figure 1 - Flow diagram of the literature search included in the study.
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Study characteristics and quality. A total of 676
participants were included in the assessed studies, and
280 were sorted into the medial group and 396 were
sorted into the lateral group. The mean age range of the
subjects was between 31 and 40 years old. The mean

Table 1 - Characteristics of the studies.

follow-up time ranged from 24.9 to 165.6 months. The
majority of meniscal allograft transplantation patients
were male (66% male). The basic conditions of the
included studies are shown in Table 1. The NOS for
assessing the quality of each study is shown in Table 2.

Study Years  Country Design No.of Meanage  Male Graft type Follow up Outcome Scores
patients (years)  depressed time,
(M/L) % (months)
Cole et al*® 2006 USA Prospective 25/15 31 (16-48) 61 Fresh frozen, 33.5 (24-57) Lysholm, Tegner, IKDC,
not irradiated KOOS, SF-12, VAS, ROM,
Noyes sports activity and
symptoms, failure
Hommenetal® 2007 USA  Retrospective ~ 12/8 32 (17-46) 65  Cryopreserved 141 (115-167) Lysholm, Tegner, IKDC,
SFE-12, modified pain score,
MRI, failure
Koh et al” 2012 Korea  Retrospective  26/73 35 (21-52) 68 Fresh frozen 32 (24-59) Lysholm, MRI
Lee et al*® 2015 Korea Prospective 51/84  34.2 (15-54) 61 Fresh frozen 25.4 (24-38) Lysholm, MRI
Marcacci etal® 2012 Ttaly Prospective 16/16  35.6 (15-55) 72 Fresh frozen 40.4 (36-66) Lysholm, Tegner, IKDC,
SF-36, VAS, MRI
Ryu et al* 2002 USA Retrospective  10/16  34.5 (15-49) 69 NG 33 (12-72) Lysholm, VAS, Tegner, IKDC
and Failure
Saltzman et al” 2012 USA Retrospective ~ 15/7 ~ 32.5 (15-54) 68 Fresh frozen 102 (82-134) Lysholm, IKDC, KOOS,
VAS,SF-12, failure
van der Wal 2009 Netherlands NR 17/34  39.4 (26-55) 70 Cryopreserved  165.6 (108-216) Lysholm, KOOS, IKDC,
etal® failure rates
Verdonk etal” 2005  Belgium  Prospective 39/61 35 (16-50) 73 Fresh frozen 86.4 (6-174) HSS, Pain, function,
failure rates
Verdonk etal® 2006  Belgium  Retrospective  27/15  35.2 (22-50) 85 Fresh frozen ~ 145.2 (120-178) HSS, KOOS, MR,
radiology, failure
Yoon et al'? 2013 Korea  Retrospective  35/56  33.5 (18-51) 78 Fresh frozen 40 (24-125) Lysholm, VAS, IKDC,
Tegner, ROM, MRI
Zhangetal® 2012 China  Retrospective ~ 7/11  36.5 (21-52) 50 Deep frozen 24.9 (18-41) Lysholm, KOOS, VAS,

irradiated

IKDC, MRI, Failure

NG - not reported, IKDC - International Knee Documentation Committee, KOOS - knee injury and osteoarthritis outcome score, VAS - visual analog
scale, HSS - the hospital for special surgery, ROM - range of motion

Table 2 - Quality assessment of the 12 evaluated studies using the Newcastle-Ottawa Scale (NOS).

First Author Year Selection of Comparability of =~ Measurement of Stars from NOS
subjects groups exposure (9 stars)
(4 stars) (2 stars) (3 stars)
Cole et al?® 2006 3 1 2 6
Hommen et al® 2007 3 1 2 6
Koh et al¥” 2012 3 1 1 5
Lee et al*® 2015 4 2 2 8
Marcacci et al® 2012 3 2 2 7
Ryu et al? 2002 3 - 2 5
Saltzman et al’ 2012 3 1 2 6
van der Wal et al® 2009 3 1 1 5
Verdonk et al’ 2005 3 1 2 6
Verdonk et al® 2006 3 1 2 6
Yoon et al*® 2013 3 1 2 6
Zhang et al* 2012 3 1 2 6
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We classified 2 studies® in the high methodological
quality group, whereas the remaining ten studies®”!'>%428
were in the medium methodological quality group.

Effects of intervention. Lysholm score. Ten studies
provided adequate data from postoperative follow-up
investigations using the Lysholm score for the medial
group and the lateral group.”®>?** These 10 studies
included 534 patients, of which 212 patients were
assigned to the medial group and 322 patients were
assigned to the lateral group. Statistical heterogeneity
was not observed among the studies (p=0.93 and
I* = 0%), and a fixed-effects model of the pooled data
did not reveal significant differences in the Lysholm
scores and function outcomes between the medial and
lateral groups (MD: -0.13, 95% confidence intervals
[CI): -4.22 to 1.63; p=0.39; Figure 2A).

International Knee Documentation Committee.
Five studies provided IKDC clinical outcomes”®'%2%%
and included 106 patients in the medial group and
130 patients in the lateral group. However, 2 of these
studies?** were excluded from the data pooling because
the authors dichotomized the IKDC score. Moreover,
one study? was excluded because the IKDC score was
dichotomized and the medial and lateral groups did not
show contrasting values. For the IKDC analysis, the
effect sizes were calculated by the standardized MDs
because the MDs between the studies was too large.
The meta-analysis indicated a significant difference in
the IKDC scores between the medial and lateral groups,
and the standardized mean difference of the IKDC
scores was -0.37 (95% CI: -0.63 to -0.10, p=0.007,
Figure 2B), with the lateral group showing the highest
values. The heterogeneity test did not show significant
values (p=0.38, I* =4%).

Tegner activity score. Five studies provided data
on the Tegner Activity Score. However, 2 studies”™?
included mean or median values without SDs, and
the SDs could not be directly and indirectly derived
through other methods. Three studies provided useful
data with mean and SD values and included 70 medial
and 87 lateral MAT patients.'>*** Heterogeneity was
not observed between the groups (p=0.37, I* = 0%), and
the MD were approximately equivalent between the
medial and lateral groups (MD: 0.01, 95% CI: -0.53 to
0.55; p=0.98; Figure 2C).

Visual analog scale for pain. Five studies provided
VAS for pain values'>**?*¢**% and included a total of
207 patients, with 93 patients in the medial MAT
group and 114 patients in the lateral MAT group. The
meta-analysis indicated that significant differences did

not occur between the medial and lateral MAT groups
(MD: 0.28; 95% CI: -0.30 to 0.87; p=0.34; Figure 2D),
and significant heterogeneity was not observed (p=0.92,
I? = 0%).

Knee injury and osteoarthritis outcome score. In
7of the studies included in the analysis, 5 studies®®?%%8
used the KOOS subscale to measure the postoperative
MAT outcome and included 78 patients in the medial
group and 84 patients in the lateral group. The KOOS
subscales (KOOS pain: p=0.88, I* = 0%, MD: -9.65,
95% CI:-15.91 to -3.38, p=0.003; Figure 3A, and KOOS
activities of daily living (ADL): p=0.38, I* =4%, MD:
-8.04; 95% CI: -12.89 to -3.20, p=0.001; Figure 3C)
indicated greater improvements in the lateral group
than in the medial group. The MDs for the remaining
KOOS subscales were not statistically significant for
the lateral and medial MAT groups: KOOS Symptoms
(»=0.3, I* = 17%, MD: -4.85, 95% CI: -10.42 t0 0.71,
»=0.09; Figure 3B), KOOS sports and recreation (S&R)
(p=0.16, I* = 39%, MD: -7.09; 95% CI: -14.5 to
0.33, p:0.06; Figure 3D), KOOS quality of life (QOL)
(p=0.57, I* = 0%, MD: -5.03, 95% CI: -13.16 to 3.1,
=0.23; Figure 3E).

Absolute and relative extrusion observed on MRI.
The absolute and relative extrusion observed on MRI
was reported in 3 studies; however, due to the different
measurement and calculation methods, one study”
was eliminated and 2 studies™* were included for
data pooling. The 2 studies enrolled 170 patients, with
62 patients in the medial group and 108 patients in
the lateral group. The MD in the absolute extrusion
observed on MRI was 1.44 (95% CI: 1.03 to 1.84;
<0.00001; Figure 4A) in favor of the lateral group,
and statistical heterogeneity was not observed (p=0.23,
I = 32%; Figure 4A). For the relative extrusion observed
on MRI, an evaluation of both groups indicated that
the lateral group presented significantly higher values
(MD: 17.24; 95% CI: 13.77 to 20.71; p<0.00001,
Figure 4B). Statistical heterogeneity was not observed
(p=0.28, I* = 13%; Figure 4B).

Failure rates. Of the total studies used in this meta-
analysis, 5 studies®”**?® reported failure rates, with
allograft failure observed in 26 patients out of 123
medial MAT patients and 151 lateral MAT patients.
The criteria for failure of an allograft were complete
resection of the graft with or without the placement of
unicompartmental knee arthroplasty or TKA. However,
a poor Lysholm score (<65) and a lack of improvement
in the pain score were considered the standards of failure
by Hommen et al;** therefore, this study was excluded.
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A Medial Lateral Mean Difference Mean Difference
Study or Subgrouy Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
cole 2006 69.2 17.23 25 756 2348 15  45% -6.40[2011,7.31) —
Hommen 2007 75 1421 12 75 1063 8 7.2% 0.00[-10.80,10.90] — T
Koh 2012 88.3 1493 26 866 1021 73 223% 1.70 [-4.50, 7.90] T
Lee 2015 914 266 51 907 36.37 84 75% 0.70[9.97,11.37] — 1
Marcacci 2012 833 137 16 864 97 16 126% -3.10[11.33,513] N
Ryu 2002 84.3 15.01 10 8612 8.36 16 8.3% -1.82[11.99, 8.39) N
Saltzman 2012 7208 1596 13 7711 1224 9 61% -503[16.83,6.77) I
van derWal 2009 55.36 21.48 17 639 19.74 34  58% -8.54[2072 3.64] I
Yoon 2014 762 1486 35 766 143 56 229% -040[652,572) —_—
Zhang 2012 85 163 7 85 21.33 11 2.8% 0.00[-17.46,17.46) [
Total (95% Cly 212 322 100.0% -1.30[-4.22, 1.63] *
Heterogeneity: Chi* = 3.66, df= 9 (P = 0.93); F= 0% o b 4
Test for overall effect: Z=0.87 (P = 0.39) Favours [Lateral] Favours [Medial]
B Medial Lateral Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD _Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
cole 2006 60.62 16.13 25 6955 204 15 16.8% -0.49[1.14,0.16] -
Marcacci 2012 771 185 16 774 125 16 148% -0.02[-0.71,0.67] -
Saltzman 2012 55.09 13.29 13 6954 1091 9 83% -1.12[-2.05,-0.20] I
van der ¥Wal 2009 372 2891 17 5098 2891 34 204% -0.47 [1.06,012] T
Yoon 2014 651 169 35 692 1841 56 39.6% -0.23 [-0.65,0.19] —&-
Total (95% CI) 106 130 100.0% -0.37 [-0.63, -0.10] ‘
Heterogeneity: Chi*= 4.18, df = 4 (P = 0.38); F= 4% 5 1 3
Test for overall effect: Z= 2.69 (P =0.007) Favours [Lateral] Favours [Medial]
C Medial Lateral Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
cole 2006 588 293 25 7.4 367 15 6.1% -1.52[3.70,0.66)
Ryu 2002 45 135 10 437 1.4 16 249% 013[0951.21)
Yoon 2014 42 15 35 41 186 56 69.0% 010[-055 075
Total (95% CI) 70 87 100.0% 0.01[-0.53, 0.55]
Heterogeneity: Chi*= 2.01, df= 2 (P = 0.37); F= 0% b ¢
Test for overall effect: Z=0.03 (P = 0.98) Favours [lateral] Favours Mediall
D Medial Lateral Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
cole 2006 3.36 203 25 293 288 15 12.3% 043[1.23,2.09 e
Marcacci 2012 2.34 243 16 256 217 16 13.3% -022[-1.82,1.38) e
Ryu 2002 205 136 10 194 113 16 333% 011[090,112] ——
Yoon 2014 36 24 35 31 2 56 37.4% 050[-0.45 1.45 T
Zhang 2012 2 245 7 1 411 11 3.7% 1.00[-2.03 4.03) I R —
Total {95% CI) 93 114 100.0% 0.28[-0.30, 0.87]

Heterogeneity: Chi*= 094, df= 4 (P=092); F=0%
Test for overall effect: Z= 096 (P = 0.34)

-4

1
T

4

hl
0 2

-2

Favours [Medial] Favours [Lateral]

Figure 2 - Meta-analysis of the lysholm score A) IKDC value, B) Tegner activity score, C) and VAS for pain D) between the medial and lateral MAT
groups. CI - confidence interval, SD - standard deviation, MAT - meniscus allograft transplantation, IKDC - International knee documentation

committee, VAS - visual analog scale.
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Figure 3 - Meta-analysis of the KOOS Pain (A), KOOS Symptoms (B), KOOS ADL (C), KOOS S&R (D), and KOOS QOL (E) between the medial

and lateral MAT groups. CI, confidence interval; SD, standard deviation; MAT, meniscus allograft transplantation; KOOS, Knee Injury and
Osteoarthritis Outcome Score; ADL, Activities of Daily Living; S&R, Sports and Recreation; and QOL, Quality of Life.
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The meta-analyses demonstrated a trend towards lower
failure risk in the lateral MAT patients, although the
differences between the 2 groups were not statistically
significant (RR: 1.4, 95% CI: 0.86 to 2.25, p=0.17,
Figure 5). The heterogeneity test also showed statistically
insignificant results (p=0.59, I* = 0%; Figure 5)
Publication bias and sensitivity analysis. The funnel
plots of the Lysholm Score showed a fairly symmetrical
distribution of the pooled estimates from the meta-
analysis. Ten studies were scattered and spread evenly
on both sides of the average (Figure 6). To evaluate the

robustness of our analysis, a series of sensitivity analyses
were conducted by eliminating individual studies one
at a time. According to the analysis results, none of
the studies had a greater impact relative to the other
selected studies except for Zhang’s study,** which had an
impact on the KOOS Symptom and S&R values. After
eliminating Zhang’s study, the pooled KOOS symptom
and S&R results changed significantly (p=0.51, I* = 0%,
MD: -6.44, 95% CI: -12.34 to -0.54, p=0.03; and
»=0.51,1*= 0%, MD: -11.11, 95% CI: -19.46 to -2.77,
£=0.009).
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Figure 4 - Meta-analysis of the absolute extrusion observed on MRI and A)
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relative extrusion observed on MRI B) between the medial MAT and lateral

MAT groups. CI - confidence interval, SD - standard deviation, and MAT - meniscus allograft transplantation.
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Figure 5 - Meta-analysis of the failure rates between the medial and lateral MAT groups. CI - confidence interval, SD - standard deviation, and MAT -

meniscus allograft transplantation.
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Figure 6 - Funnel plot of the lysholm score. MD - mean difference,
SE - standard error

Discussion. In the pooled study of approximately
676 participants from 12 studies, we chose the Lysholm
score, IKDC, Tegner activity score, VAS, KOOS, MRI
and failure rate to evaluate improvements in knee
function and pain relief in the postoperative patients.
The primary findings from our study consistently
showed that the clinical lateral MAT and medial
MAT results were significantly different with regard
to the IKDC, KOOS, and MRI values but relatively
equivalent for the Lysholm Scores, Tegner Activity
Scores, VAS values, and failure rates. The main purpose
of performing MAT procedures is to re-create the load
distributing properties of the native meniscus to prevent
or slow the cartilage degeneration process, alleviate pain
and improve quality of life. Validated outcome scores
related to knee injuries and general health were used
to assess the curative effect of the medial and lateral
MAT procedures. This meta-analysis demonstrated that
significant differences in the Lysholm Score did not
occur between the 2 groups, which indicated that the
medial MAT procedure could produce similar results
with regard to improved functions compared with
the lateral MAT procedure. In addition, the Tegner
Activity Score was also compared between the medial
MAT group and the lateral MAT group, and significant
differences were not observed. The Lysholm Score
and the Tegner activity score results were consistent
with the result of studies conducted by Farr et al’' and
Vundelinckx et al.'* However, in this meta-analysis, the
lateral group acquired higher IKDC scores than the
medial group, which suggests that patients undergoing
lateral MAT would present improved activity levels
relative to patients undergoing medial MAT. In
addition, the KOOS subscale can provide an overall
evaluation of postoperative MAT outcomes. This meta-

analysis demonstrated that significant differences did
not occur in the KOOS Symptom, KOOS S&R and
KOOS QOL values between the medial and lateral
MAT groups, which indicates that lateral MAT patients
could achieve similar improvements in function as
medial MAT patients. However, the clinical KOOS
Pain and KOOS ADL results for the lateral group
were better than those for the medial group, and the
difference was significant, whereas, the pooled data on
the VAS for pain values showed equivalent pain scores
between the medial and lateral groups. The results
showed that patients with lateral MAT tended to present
greater improvements, although statistically significant
differences were not detected for the majority of pooled
Lysholm scores, VAS values and Tegner activity scores.
Nevertheless, in the evaluated studies, the number of
medial MAT and lateral MAT patients was insuflicient
to detect differences between the 2 groups. Thus,
differences observed in the outcomes may have been
caused by anatomy, biomechanical functions, meniscal
lesion frequency, ACL ruptures and postmeniscectomy
osteoarthritis incidence. In addition, the 5 score systems
included here are subjective and considerable variability
was observed among different patients; thus, the results
of this study should be considered with caution.

Moreover, failure rates and MRI were used to
evaluate the objective results of the medial and lateral
MAT patients. In this study, the meta-analysis results
for the failure rates showed that the medial MAT
procedure was more prone to failure relative to the
lateral MAT procedure, although the differences
between the 2 groups were not significant. This finding
might be explained by the limited number of patients
and follow-up investigations included in the present
literature review and meta-analysis and the high number
of patients with associated ACL laxity.*> Research has
suggested that medial MAT patients have a higher risk of
failure than lateral MAT patients.”*** The absolute and
relative extrusions observed on MRI were also analyzed
in our study, although only 2 of the included studies
were used in this meta-analysis to assess the extent of
graft extrusion in the medial and lateral groups. The
pooled data indicated that transplanted medial menisci
extruded more significantly than transplanted lateral
menisci in terms of the absolute and relative extrusions
on MRI, and this finding was consistent with the results
of a study conducted by Wilmes et al.*

Study limitations. Our findings from this systematic
review and meta-analysis must be interpreted cautiously
because of the methodological limitations of this study.
In addition to the lack of high-quality evidence, a
number of potential limitations should be considered.
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First, the treatment methods could not be prospectively
randomized; thus, a random clinical trial could not be
performed. Various retrospective observational studies
analyzed here were prone to publication, attrition and
selection bias, which can affect the validity of the results.
In addition, the impact of differences in the baseline
characteristics, meniscal preservation techniques,
surgical fixation types, concomitant procedures, and
follow-up times on the outcomes could not be analyzed
in this meta-analysis because of the limited data
availability. Finally, the small sample size and subjective
scoring system may introduce inconsistencies to the
study results.

In conclusions, although limitations occurred in
this work, this is a literature review and meta-analysis
to provide a comparison between medial MAT and
lateral MAT patients. According to our pooled data,
improved clinical outcomes were observed for the
lateral MAT patients compared with the medial MAT
patients with regard to the KOOS and IKDC scores.
The follow-up MRI results indicate that the extent of
graft extrusion was greater in the lateral MAT patients
than in the medial MAT patients. Although significant
difference were not detected between the 2 groups, the
medial MAT patients were more prone to failure than
the lateral MAT patients. High-quality prospective
comparative trials with larger sample sizes are required
to further evaluate the differences between medial MAT
and lateral MAT patients.
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