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Abstract

Background: The menisci are essential for optimal perfor-
mance and durability of the knee joint. The main purpose of
their function is to enhance congruency to transfer load across
the tibiofemoral joint and thus reduce the stress exerted on the
articular cartilage.

Aim of Study: To conduct a systematic review demonstrat-
ing the clinical and MRI outcomes of using arthroscopic repair
versus meniscectomy in radial meniscal tears.

Patients and Methods: An initial search of PubMed, Em-
base, and Scopus databases from 2005-2021 with keywords:
meniscus, Meniscus tear, radial tear, meniscectomy, and me-
niscus repair yielded 1170 articles. This systematic review
compared the two treatment techniques arthroscopic repair and
arthroscopic meniscectomy in terms of clinical and radiological
benefits in subjects with radial meniscus tears.

Results: Thisreview included 11 studies. 235 patients were
included with radial meniscal tears. 180 patients underwent ar-
throscopic repair, and 55 patients underwent meniscectomy. Pa-
tient-reported outcomes after repair and partial meniscectomy
in radial meniscal tears were promising, with high self-reported
outcomes (IKCD and Tegner) at the final postoperative follow-
up in comparison to the preoperative scores. Healing rate as-
sessment by Arthroscopy and MRI revealed that most patients
demonstrated complete and partia healing at the final follow-
up, with alow failure rate.

Conclusion: Short- and long-term follow-up reveaed that
sparing the meniscus either by repair or partial meniscectomy
inradial tears has excellent outcomes.

Key Words: Meniscus — Meniscus tear — Radial tear — Menis-
cectomy — Meniscus.

Introduction

THE primary role of the menisci isto guarantee op-
timal performance and longevity of the kneejoint,
this occurs by increasing congruency, thus transmit-
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ting load across the tibiofemoral joint and minimize
the resultant stress on the articular cartilage[1-4].

Owing to the complex meniscal characteristics
(biomechanical, anatomical, and functional), they
are prone to damage and injury, especially in con-
tact sports. Therefore, meniscal injuries are alead-
ing cause of musculoskeletal morbidity [5-8].

Vertical tears called radial tears occur at the
junction of the posterior and middle thirds. They ex-
tend from the inner free margin towards the periph-
ery and can occur in other regions aswell. This ef-
fectively divides the region into two non-functional
units[9].

Its incidence is approximately 14-15%. They
may also occur in the midbody portion of the lateral
meniscus in younger patients[9].

Radial tears are usually seen in younger indi-
viduals, particularly in men between the ages of 11
and 20. They are often caused by trauma and occur
mainly (79%) in the posterior horn of the meniscus.
Additionally, they may be accompanied by ACL
rupture [10].

Magnetic Resonance Imaging is avaluable im-
aging method for diagnosing meniscal tears, with an
accuracy range of 82—-95% [11].

Restoring anatomic function after ameniscal in-
jury can be challenging. Arthroscopic interventions
are commonly used to help repair the meniscus
and can involve partial or complete removal. De-
spite medical literature evidence showing that the
avascular zones can heal if properly approximated,
some surgeons still attribute poor healing to alack
of blood supply [12].
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Aim of the work:

To conduct a systematic review demonstrating
the clinical and MRI outcomes when using arthro-
scopic repair versus meniscectomy in radial menis-
cal tears.

Patients and M ethods

An initial search of PubMed, Embase, and Sco-
pus databases from 2005-2021 with keywords. Me-
niscus, Meniscus tear, radial tear, meniscectomy,
and meniscus repair yielded 1170 articles. After
screening and full-text analysis, 11 papers met our
inclusion criteria.

To answer the question of whether meniscus re-
pair or Meniscectomy of radial tearsimprove clini-
cal and radiological outcomes.

Inclusion criteria: Type of studies: Randomized
control trials (RCT), Cohort studies, case-control
studies, and any studies with level evidence 1-4
Type of subjects. Particular with radial meniscal in-
jury of any gender and age under 50 years. Type of
surgery: Arthroscopic repair and arthroscopic me-
niscectomy. Duration of follow-up: Equal or more
than one year. English literature only.

Exclusion criteria: Irrelevance to study ques-
tions and radial root tears, non-clinical, case report,
systematic reviews and meta-analysis studies, sur-
gical techniques articles without reported outcomes,
same author’ s duplicate publications, unless they
have lengthier follow-up, biomechanical studies,
cadaveric studies, and conference abstract.

Types of outcome measures:
1- Clinical outcomes“IKDC and Tegner “scores.
2- Imaging outcomes “MRI *“.

Methods of review:

1- Sudies location and selection: Articlesincluded
using the search terms mentioned above and €li-
gibility screening was concluded in atwo-step

manner (title/ abstract screening and full-text
screening) When there was any disagreement, a
second reviewer evaluated the papers, and ade-
cision was made. Papers that seemed to meet the
inclusion criteria were included.

2- Data extraction: Data was independently extract-
ed and cross-checked.

3- Satistical considerations: The outcomes from
the included studies were combined using sys-
tematic review manager software and manually
screened for eligibility. A PRISMA flow chart
was created based on the search results and the
inclusion/exclusion criteria.

After combining the data gathered from the de-
sired search articles, the outcome measures of inter-
est were calculated to define the clinical and radio-
logical results.

Satistical analysis of the data: Data were ana-
lyzed using MedCalc software package version
15.8. Confidence interval (Cl) was established at
95% and p-values of less than or equal to 0.05 were
considered statistically significant. Statistical heter-
ogeneity was assessed using 'Z (observed variance
for heterogeneity) and Q (Total variance for hetero-
geneity). Quantitative data was reported as Mean
and standard deviation.

Results

Thisreview included 11 studies on radial menis-
cus tears being suitable for inclusion criteria accord-
ing to theillustrated PRISMA (Fig. 1).

235 patients with radial meniscal tears were
included in the study. 180 patients underwent ar-
throscopic repair, and 55 patients underwent me-
niscectomy, out of the total population, there were
160 males (67.7%) and 75 females (32.3%). It can
be observed that males had a higher representa-
tion in the population. The radial tear commonly
occurs in middle-aged patients, with a mean age
of 30.25+9.98 years and a mean follow-up of 28.7
months As shown in Tables (1,2,3).
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Fig. (1): PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analysis) search strategy for our study selection.

Table (1): Study Design.

(n=11)

Study Design Preoperative Postoperative
Study Year Journal (Level of Evidence) Diagnosis Diagnosis
Haklar et al. [13] 2008 The knee journal Prospective case series  Clinical, MRI Clinical, MRI
(Level 1V)
Choi et al.[14] 2010 American Journa of Retrospective case series  Clinical, MRI, arthroscopy ~ Clinical, MRI,
Sports Medicine (Level 1V) arthroscopy
Raet al.[15] 2014 Knee Surgery, Sports, Retrospective case series  Clinical, arthroscopy Clinical, MRI,
Traumatology, Ar- (Level 1V) arthroscopic
throscopy
Song et al. [16] 2014 Thekneejournal Retrospective case series  Clinical, arthroscopy Clinical,
(Level 1V) arthroscopy
G.Lucaseta.[17] 2015 Elsevier Masson SAS  Retrospective case series  Clinical, MRI, arthroscopy ~ Clinical, MRI,
(Level 1V) arthroscopy
Cinqueet a.[18] 2017 American Journal of Retrospective cohort Clinica, MRI Clinica
Sports Medicine (Level 111)
Wu et d.[19] 2018 American Journal of Retrospective cohort Clinical, arthroscopy Clinical MRI
Sports Medicine (Level 111)
Leeet al.[20] 2019 Journal of Orthopaedic  Retrospective case series  Clinical, arthroscopy Clinical
Surgery (Level 1V)
Tsujii et al. [21] 2019 American Journa or Retrospective Case Clinical, MRI, arthroscopy ~ Clinical, MRI,
Sports Medicine series; Level 4. arthroscopy
Gan et a.[22] 2020 Journa of Orthopaedic  Retrospective cohort Clinical, arthroscopy Clinical
Surgery (Hong Kong) (Level 111)
Duethman et al.[23] 2021 Orthop J Sports Med Retrospective cohort Clinical, arthroscopy Clinical, MRI

(Level 111)

arthroscopy




Outcomes of Arthroscopic Repair Vs Meniscectomy of Radial Meniscal Tears

Table (2): Summary of demographicsin screened literature.

Total Males Females

Authors Year Mean age

Gl G2 No. % No. % 0rs)
Haklar et al. [13] 2008 5 - 5 100 - 0 286
Choi et al. [14] 2010 14 - 11 78.6 3 214 29.9
Raetal. [15] 2012 12 - 1 917 1 8.33 -
Song et al. [16] 2014 15 - 1 80.0 3 200 5
Lucaset al.[17] 2015 2 - 2 100 - 0 14
Cinque et al. [18] 2017 27 - 19 70.4 8 206 34
Wu et al. [19] 2018 24 - 18 75.0 6 25.0 28
Leeetal.[20] 2019 14 8 9+5 64.3/62.5 3+5 35.7/375 422/ 41.1
Taujii et al. [21] 2019 4 - 19 463 2 53.7 283
Ganetal.[22] 2020 15 14 9+8 60.0/57.1 6+6 40.0/42.9 42/ 40.9
Duethman et al. [23] 2021 11 33 9+23 81.8/69.7 103 18.2/30.3 17.7/17.3
Total 235 180 55 160 68.1 75 31.9 30.2579.98

G1: Group (1) with arthroscopic repair. G2: group (2) with meniscectomy.

Table (3): Comparison of preoperative patients' characteristics between the two treatment groupsin the studied literature.

Total

Males

Item Total pt-)val L;e
No. % No. % Y

Total number 235 180 76.6 55 234 0.000*
Males 160 124 715 36 225 0.000*
Females 75 56 74.7 19 253

Avg Mean 2D Mean 2D pby“t’
Age (years) 31.25 29.4 9.37 331 137 0.092
BMI (Kg/m) 265 2598 192 271 0.71 0.109
Time frominjury till operation (w) 155 5.67 2.61 254 0.00 0.000*
Follow-up (m) 28.7 29.8 9.35 276 0.00 0.371

p>0.05: Non-significant.
p<0.05: Significant.

x2: Chi-square.
t: Unpaired t-test.

The time frominjury to operation was shorter in
the repair group than in meniscectomy (p<0.001).

Both treatment modalities had comparable re-
sultsin complete healing (p>0.05), while partial
healing and failure rates were statistically higher in
the meniscectomy group than in the arthroscopic re-
pair group (p=0.39 and 0.031), respectively.

Table (4): Comparison of the mean postoperative radiological

outcome between the two treatment modalitiesin
the studied literature.

BMI: Body mass index.

SD: Sandard deviation.

Avg : Average.

As regards the International Knee Documen-
tation Committee score (IKDC), the comparison
between the two treatment groups was statistically
insignificant preoperatively and postoperatively. In-
tergroup studies of both groups showed statistically
highly significant differences between pre-and post-
operative scores (p<0.01).

Table (5): Comparison of the mean preoperative and postopera-
tive International Knee Documentation Committee
score (IKDC) between the two treatment groupsin
the studied literature.

Repair Meni scectomy t p
Complete:
Range 35.7-100 38.3-100 0216 0.318
Meanz SD  69.48£26.2 67.5719.8
Partial:
Range 8.33-57.1 8.46-49.7 1163 0.039*
Meanz D  30.5£20.1 37.8£125
Failure:
Range 71-27 75-321 1215 0.031*
Meanz SD  14.3578.8 18.379.34

IKDC Repair Meni scectomy t p
Preoperative:
Range 39.8-69.5 452-75.7 0.387 0.112
Mean # D 50.66712.5 55.8717.2
Postoperative:
Range 83.4-97.4 81.7-97.3 0.098 0421
Mean # SD 89.2475.74 87.177/8.78
Sgnificance:
t-test 5.049 1.866
p-value 0.002* 0.009*

t: Unpaired t-test. * pp<0.05: Significant.

p>0.05 : Non-significant.
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Chart (1): IKDC pre and postoperatively in the two treatment
groups.

As regards the Tegner score, the comparison
between the two treatment groups was statistically
insignificant preoperatively, while postoperatively,
the repair group showed an increase in Tegner score
compared to the meniscectomy group with a statis-
tically significant difference (p=0.041). Intergroup
studies of both groups showed stetistically highly
significant differences between pre-and post-op-
erative scores (p<0.01), however, the arthroscopic
repair group showed more significance (p=0.001)
than the meniscectomy group (p=0.008).

Table (6): Comparison of the mean preoperative and postopera-

tive Tegner score between the two treatment groups
in the studied literature.

Tegner score Repair M eniscectomy t p
Preoperative:
Range 1-4 29-3 0.052 0.723
Mean+SD  2.81+1.01 2.95+0.07
Postoperative:
Range 47-71 5-51 0.099 0.041*
Mean+SD  5.93+0.93 5.05£0.07
Sgnificance:
t-test 0.001* 0.008*
p-value

t: Unpaired t-test.
*p<0.05: Significant.

IMN: Intramedullary nail.
SE : Standard error.

5.93
7 5.05
6
Q5
Q
? 4 281 295
% 3
- 2
1
0
Pre-operative Post-operative
Repair M eniscectomy

Chart (2): Pre and postoperative Tegner scoresin the two treat-
ment groups.
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Table (7): Meta-analysis for complete healing after treatment of
the two studied techniques.

Healing M eniscectomy Repair

Mean = SD 67.5£19.8 69.48+26.2

OR 0.568 4.599

95% Cl LB uB LB uB

Intercept -0.723 1858 3246 5952

Significance r =0.0748 p=0.062
OR: Oddsratio. UB: Upper bond.

r: Correlation coefficient.
p: Probability of error.
p>0.05: Non-significant.

Cl : Confidence interval.
SD: Standard deviation.
LB: Lower bond.

This table shows meta-analysis of postoperative
complete healing in the two studied techniques. A
comparison between arthroscopic repair and menis-
cectomy showed a statistically non-significant dif-
ference (p=0.062) between the two techniques.

Fig. (2): Forest plot for postoperative complete healing in
the two studied techniques. Pooling of studies using random-
effectg method (REM) with 95% CI. Thereis amild heterogene-
ity (I' = 47.7%) with a statistically non-significant difference
(p>0.05) in the longitudinal comparison of the eleven literatures.
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Fig. (3): Funnel plot for postoperative complete healing in
the two studied techniques. There is no evidence of publication
bias with a symmetrical funnel plot. Rank correlation test and
regression analysis for funnel plot asymmetry was statistically
significant (r = 0.0748, p = 0.062) for transverse comparison of
the studied literature.
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Table (8): Meta-analysis for postoperative IKDC score (In-
ternational Knee Documentation Committee) after
treatment of the two studied techniques.

IKDC M eniscectomy Repair

Mean = SD 87.17+8.78 89.24+5.74

OR 1.260 4.315

95% Cl LB uB LB uB

Intercept 0549 1971 2899 5.731

Significance r =0.008 p=0421
OR: Oddsratio. UB: Upper bond.

r: Pearson correlation
p: Probability of error.
p>0.05: Non-significant.

Cl : Confidence interval.
SD: Standard deviation.
LB: Lower bond.

This table shows meta-analysis of IKDC score
after treatment. Comparison between the repair and
meni scectomy group showed a statistically non-sig-
nificant difference between the two techniques (p=
0.421).

Fig. (4): Forest plot for IKDC score after treatment. Pooling
of studies using random-effects method (REM) with 95% CI.
Thereisamild heterogeneity (I =44.8%) with a statistically
insignificant difference (p>0.05) in comparison to the studied
literature.
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Fig. (5): Funnel plot for IKDC score after treatment. There
is no evidence of publication bias with a symmetrical funnel
plot. Rank correlation test and regression analysis for funnel
plot asymmetry was statistically significant (r=0.008, p=0.421)
for transverse comparison of the studied literature.

Table (9): Meta-analysis for postoperative Tegner score after
treatment of the two studied techniques.

IKDC Meniscectomy Repair

Mean = SD 87.17+8.78 89.24+5.74

OR 0.3745 4.384

95% Cl LB uUB LB uUB

Intercept -0508 1257 2921 5847

Significance r =0.3231 p =0.4041*
OR: Oddsratio. UB: Upper bond.

r: Pearson correlation
p: Probability of error.
*p<0.05: Non-significant.

Cl : Confidence interval.
SD: Standard deviation.
LB: Lower bond.

Thistable showed meta-analysis of Tegner score
after treatment. Comparison between repair and me-
niscectomy groups showed a statistically significant
difference between the two techniques (p=0.041).

Fig. (6): Forest plot for Tegner score after treatment. Pool-
ing of studies using random-effects method (REM) with 95%
Cl. There is considerable heterogeneity (I =74.1%) with a sta-
tigtically insignificant difference (p<0.05) in comparison of the
studied literature
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Fig. (7): Funnel plot for Tegner score after treatment.
There is no evidence of publication bias with a symmetrical
funnel plot. Rank correlation test and regression analysis for
funnel plot asymmetry was statistically significant (r=0.3231,
p=0.041) for transverse comparison of the studied literature.
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Discussion

Recently, different kinds of meniscal sutures
involving the meniscus sradial lesions have been
evolved. It isthought that these repairs might lower
the patient’ srisk of developing osteoarthritisin the
future [24,25].

This systematic review was performed to evalu-
ate the clinical outcomes, IKCD, and Tegner score
scale, healing rates, and return to sports of patients
with radial meniscal tears after Arthroscopic man-
agement with repair or partial meniscectomy.

The main results of this study were as follows:

Regarding patients' characteristics, the radial
tear affects middle-aged patients with a mean age of
30.25+9.98 years. The mean duration of symptoms
was 3 days up to 6 months and the mean time to
surgery was two weeks up to 6 months.

Our results are supported by the study of Pioger
et a., in 2021, who reported that the condition (me-
niscal tear) occurred most often in young patients
(mean age, 25.6 years), males (20/22 cases; 91%),
and participating in high-intensity sports (19/22
cases, 86.4%) [26] .

Regarding the Patient-reported outcomes among
the studied patients, we found that.

The mean IKDC score improved from 55.8+17.2
to 87.17+8.78 in meniscectomy and improved from
50.66+12.5 to 89.24+5.74 in arthroscopic repair
post-operation. Comparison between the two treat-
ment groups was statistically insignificant preop-
eratively and postoperatively. Intergroup studies of
both groups showed a statistically highly significant
difference between pre-and post-operative scores
(p<0.01). Table (5).

The mean Tegner activity score improved from
2.95%0.07 to 5.05+0.07 in meniscectomy and im-
proved from 2.81+1.01 to 5.93+0.93 in arthroscopic
repair post-operation, comparison between the two
treatment groups was statistically insignificant pre-
operatively, while postoperatively, repair group
showed an increase in Tegner score compared to
meniscectomy group with statistically significant
difference (p=0.041). Intergroup studies of both
groups showed statistically highly significant dif-
ferences between pre-and post-operative scores
(p<0.01), however, the arthroscopic repair group
showed more significance (p=0.001) than the me-
niscectomy group (p=0.008). Table (6).
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In comparison with other systematic reviews:

In a systematic review conducted by Moulton et
al., in 2016, 6 studies with 55 patients were included
in the analysis of radial tear repair, their findings
support our own, as they reported a mean improve-
ment in postoperative Tegner activity scores from
1t0 6.7 across 4 articles. Most of the studies con-
cluded that their procedures resulted in acceptable
healing of radial tears, with no major complications
reported [27].

Similarly, a systematic review conducted by
Eric M. Milliron in 2021 included 12 studies with a
total of 241 patients. Their results also support our
findings, as they reported an improvement in Teg-
ner activity scoresfrom 2.5+3.1 preoperatively to
4.7+6.7 postoperatively [2g].

Asregards patient healing rates we found that
both treatment methods showed similar resultsin
complete healing after being evaluated through MRI
or second-look arthroscopy (p>0.05). However, the
meni scectomy group showed higher rates of partial
healing and failure compared to the arthroscopic re-
pair group (p=0.039 and 0.031), respectively.

The findings we have presented align with the
research conducted by Milliron et al., their study
involved evaluating healing rates through MRI and
second-look arthroscopy. Out of the cases where the
latter was performed, 62.0% showed complete heal -
ing, 30.0% showed partial healing and 8.0% did not
show any signs of healing [28].

Limitations:

Limitations of this review included a small num-
ber of patients and non-randomized studies. For the
best results, prioritize studies that are large, com-
parative, and supported by a high level of evidence.

Conclusion:

Patient-reported outcomes after repair and par-
tial meniscectomy in radial meniscal tears are pro-
moting, with high patient-reported outcomes (IKCD
and Tegner) at the final postoperative follow-up
compared with the preoperative scores. Healing
rate assessment by Arthroscopy and MRI revealed
that most patients demonstrated complete and par-
tial healing at the final follow-up, with alow rate
of failure. Short- and long-term follow-up reveaed
that sparing the meniscus either by repair or partial
meniscectomy in radial tears has excellent reported
outcomes.



806

10-

11-

12-

13-

14-

15

References

ROOSH., LAUREN M., ADALBERTH T., ROOSE.M.,
JONSSON K. and LOHMANDER L.S.: Knee osteoar-
thritis after meniscectomy: Prevalence of radiographic
changes after twenty-one years, compared with matched
controls. Arthritis Rheum, 41: 687—693, 1998.

ROOS E.M., OSTENBERG A., ROOSH., EKDAHL C.
and LOHMANDER L.S.: Long-term outcome of menis-
cectomy: Symptoms, function, and performance testsin
patients with or without radiographic osteoarthritis com-
pared to matched controls, Osteoarthritis Cartilage, 9: 316,
2001.

RODKEY W.G.: Basic biology of the meniscus and re-
sponseto injury. Instr Course Lect, 49: 189-193, 2000.

MCDERMOTT |.D. and AMIS A.A.: The consequences
of meniscectomy. J. Bone Joint Surg. Br., 88: 1549-1556,
2006.

MOW V.C,, GU W.Y. and CHEN H.C.: Structure and func-
tion of articular cartilage and meniscus. In: Mow V.C.,
HuiskesR., editorsslgdasic Orthopaedic Biomechanics and
Mechano-Biology, Ed. Philadelphia: Lippincott Wil-
liams & Wilkins, 3: 210-211, 2005.

MCDERMOTT I.D., MASOUROS S.D. and AMISA.A.:
Biomechanics of the menisci of the knee. Current Ortho-
paedics, 22: 193-201, 2008.

CHEVRIER A., NELEA M., HURTIG M.B., HOEMANN
C.D. and BUSCHMANN M.D.: Meniscus structure in hu-
man, sheep, and rabbit for anima models of meniscus re-
pair. J. Orthop. Res., 27: 1197-1203, 20009.

ENGLUND M., GUERMAZI A. and LOHMANDERL.S.:
The meniscus in knee osteoarthritis. Rheum Dis. Clin.
North Am., 35: 579-590, 2009.

MAGEE T., SHAPIRO M. and WILLIAMSD.: MR ac-
curacy and arthroscopic incidence of meniscal radial tears.
Skeletal Radiol., 31: 686-689, 2002.

VANHOENAKER F.M., MAASM. and GIELEN JL.: Im-
aging of Orthopaedic Sports Injuries. Berlin Heidelberg:
Springer-Verlag: Imaging of Orthopedic Sports Injuries, pp
307-319, 2007.

WICKIEWICZ T.L.: Meniscal injuriesin the cruciate-defi-
cient knee. Clin. Sports Med., 9: 681-694, 1990.

BEAUFILS P. and VERDONK R.: The meniscus. Berlin:
Springer. P107-117, 2010.

HAKLAR U., KOCAOGLU B., NALBANTOGLU U.,
TUZUNER T. and GUVEN O.: Arthroscopic repair of ra-
dial lateral meniscus tear by double horizontal sutureswith
inside—outside technique. The knee, 15 (5): pp.355-359,
2008.

CHOI N.H., KIM T.H., SON K.M. and VICTOROFF B.N.:
Meniscal repair for radial tears of the midbody of the lat-
eral meniscus. The American Journal of Sports Medicine,
38 (12): pp.2472-2476, 2010.

RA H.J,, HA JK., JANG SH.,LEED.W. and KIM J.G.:
Arthroscopic inside-out repair of complete radial tears of

18-

19-

20-

21-

Outcomes of Arthroscopic Repair Vs Meniscectomy of Radial Meniscal Tears

the meniscus with afibrin clot. Knee Surgery, Sports Trau-
matology, Arthroscopy, 21: pp.2126-2130, 2013.

SONG H.S,,BAET.Y., PARK B.Y. and SHIM J.: Repair of
aradial tear in the posterior horn of the lateral meniscus.
The Kneg, 21 (6): pp.1185-1190, 2014.

LUCASG., ACCADBLED F., VIOLASP., DE GAUZY
J.S. and KNORR J.: Isolated meniscal injuriesin paediatric
patients: Outcomes after arthroscopic repair. Orthopaedics
& Traumatology: Surgery & Research, 101 (2): pp.173-
177, 2015.

CINQUE M.E., GEESLIN A.G., CHAHLA J., DORNAN
G.J. and LAPRADE R.F.: Two-tunnel transtibial repair
of radial meniscus tears produces comparable results to
inside-out repair of vertical meniscus tears. The American
Journal of Sports Medicine, 45 (10): pp.2253-2259, 2017.

WU I.T.,HEVESI M., DESAI V.S, CAMPC.L., DAHM
D.L., LEVY B.A., STUART M.J. and KRYCH A.J.: Com-
parative outcomes of radial and bucket-handle meniscal
tear repair: A propensity-matched analysis. The American
journal of sports medicine, 46 (11): pp.2653-2660, 2018.

WEN QIANG LEE, JONATHAN ZHI-WEI GAN and
DENNY TJAUW TJOEN: Save the meniscus— Clinical
outcomes of meniscectomy versus meniscal repair. Lie
Journal of Orthopaedic Surgery, P3-5, 2019.

TSUJII A., YONETANI Y., KINUGASA K., MATSUO T.,
YONEDA K., OHORI T. and HAMADA M.: Outcomes
more than 2 years after meniscal repair for radial/flap tears
of the posterior lateral meniscus combined with anterior
cruciate ligament reconstruction. The American Journal of
Sports Medicine, 47 (12): pp.2888-2894, 2019.

22- GAN J.ZW., LIED.T. and LEE W.Q.: Clinical outcomes of

23-

24-

25-

26-

meniscus repair and partial meniscectomy: Does tear con-
figuration matter? Journal of Orthopaedic Surgery, 28 (1):
p 1-5, 2020.

NICHOLASC. DUETHMAN, RYAN R. WILBUR,
BRYANT M. SONG, MICHAEL J. STUART, BRUCE
A.LEVY, CHRISTOPHER L. CAMP 1 and AARON J.
KRY CH: Lateral Meniscal Tearsin Y oung Patients: A
Comparison of Meniscectomy and Surgical Repair. Or-
thop. J. Sports Med., P1-5, 2021.

ODE G.E., VAN THIEL G.S,, MCARTHUR SA,,
DISHKIN-PASET J.,, LEURGANS S.E., SHEWMAN
E.F., WANG V.M., COLE B.J.: Effects of serial sectioning
and repair of radial tearsin the lateral meniscus. Am. J.
Sports Med., 40: 1863-1870, 2012.

DE FARIA JL.R., PAVAO DM, ALBUQUERQUE RSP,
DE SOUSA E.B. and GUIMARAES J.A.M.: Continuous
meniscal suture in radial meniscal tear: The hourglass tech-
nique. Arthroscopy Techniques, 10 (7): pp. €1763-e1772,
2021.

PIOGER C., SAITHNA A., KANDHARI V., THAUNAT
M., VIEIRA T.D., FREYCHET B., FRANCK F. and SON-
NERY-COTTET B.: Risk Factors for Rapid Chondrolysis
After Partial Lateral Meniscectomy: A Scoping Review of
the Literature. Orthopaedic Journal of Sports Medicine, 9
(2): p.2-8, 2021.



Yahia M. Haroun, et al. 807

27- MOULTON S.G., BHATIA S, CIVITARESE D.M., 28- MILLIRON E.M., MAGNUSSEN R.A., A. CAVENDISH
FRANK R.M., DEAN C.S. and LAPRADE R.F.: Surgica P., P. QUINN J.,, DIBARTOLA A.C. and FLANIGAN
Techniques and Outcomes of Repairing Meniscal Radial D.C.: Repair of Radial Meniscus Tears Resultsin Improved
Tears: A Systematic Review. Arthroscopy, 32 (9): 1919-25, Patient-Reported Outcome Scores: A Systematic Review.
2016. Arthrosc. Sports Med. Rehabil., 3 (3): €967-e980, 2021.

Acla a9 A AN m ST 48 pat Cilonsl (40 0 @3 L Aomgio daniye
IMgH CBgyunall (g azt plazt C¥La
CBgypinall phiol gl cBgpaiall i3 Jlatiul i Le Aylia

il gy all e il i Al Sl My 3allll Baly uple (e LS Jamil

Gsanll Guall JLit aaly Aiilly n iy 581y cslasiall paliaiel a Usil e LA Il Gig il (aaly

LSy Lom il atlimdl La I Kl Laall S5l o e Dol gyl lslia] e Ciyatll o3
ASKia Y Ludlll T s i L ¥ sla¥ly Gkl Lidpe Lol gyl oL sl Laialiglly Lygeall

JLAA::_U.II J_.Ilié JL]&:LLL.I CLA¥I \aldi:s_u.nl J_.AC. a;‘"l"—igl\’ i:u.:w)_u.]l éllﬂl &L‘ZJSI_JH:LA a_aelJA ;IJA.! ‘;.'! l..ﬁ_u.nlJJ CA—&M
sl I gy amall 5a5 g o Ll

CA—.ilSCJLuJIJJa_.L.iLA: L@Me:LMIJJJmGJAi O‘i uJ.AJ(LMIJJﬂMul‘;_L‘ZJII%OLMIJJJIUA:ILA%MLA:!A
ULl p il S5l Jlaliandl g Saadl s 5, le cslual yu &3 gkl bl 3ial e

Gusk e Lalyall wagy S past il pe Lla Y¥o0 03y Lualpoll cpacslall (o ad )l g Al atlads 3ty Lasi
stﬂl(ls.q_i \‘A,Va_a..iml-la_w\;u ‘i.'s_u.\‘\,\'o OKJ—A&JIL—MJ:AO? l—.IJ.AJ (MMI%&HLMIQ}JJ]QJJMI (UAA.HI
o] Ll a Lyl il Tla¥ ! (e gl dnaugiang Aubia¥l June 3 &UYI e L]
Gy elaal yull cpans &1 i)l s oAb Lo ol 301 gL 3t Lo
Oo @iuaty UL gy bl o bdll Jlatiwl sas o, V0,00 Al o, VEY, %0 oo Tegner bls a0 b ugie ewad —

UL (gl bl 3laal way +,AF £ 0, Y IV, 0V 2 Y, AY
00,V ¢ra sl cyund g ,UIRL (g il bl JlaZiaad was A, VA AV, AV I AV, Y £ 00, A (5o TKDC kagie (yunl —

LSRG (5, o Ll p3ial oy 0, VE £ AL, YE N \Y, 05
Uil (ol abedll F3lal was ¥, A £ AY, €A M4, 00 £ 1Y, .0 ;o Lysholm laiygia Guwat —

ULl (gl padll - 3lual was gl = Lasusia LAL, ] Basall

SO sl g7 e Gal) pi I sl s e pail aal pull oy il iUl s oGl e aas 3oy Lasi
tLiaayg okl A bill e¥la 4 Juadsol
ol Jlaiu¥l e la 8 Jol&H s il bvugio o 5T Y, Y £ T4, EA GLRILG Lol e la 4 JoKH o il baygio —

VA LAY, 0 Ll

all Jlali il e¥la b ol oLl st e J3I Yo, V£ Yo, 0 JULIG poeadl e la 8 o Shall s ol bvggia —
VY, 0 £ YV, A LG

VALY SLBSL S5all Jlatiwll e¥la o Jdall bcgie e J3I A, A £ VE, Yo HLAIL 3ol e la b Jbill bausio —
A,¥8
s (g yall UL 5l Jlaitad ) of bl p3heal Gusb cre o ill ol Lo b Sl g il e Lol

oLl S sl o) Gl oMl Laslil o sy o3l gkl e Te Lt 1y Luys yoall S0



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

