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Cita on

Rou ne arthroscopic ﬁndings database of 54 pa ents
operated for primary ACL reconstruc on from January 2017
to December 2018 was used to study associated tear of
meniscus. Based on arthroscopic evalua on, cases
weregrouped into meniscus having no tear, minor tear and
majortear. Major tear included complete radial tears, root
tears and unstable longitudinal tears including buckethandletears.
Result
Total arthroscopycases in the study dura on were 124. Of
those, 43% (n=54) under went ACL reconstruc on (ACLR) for
torn ACL. Among the pa ents who under went ACLR, 58%
had not ear, 26% had minor tears, and 16% had major tears
of the meniscus. There were signiﬁcant diﬀerences between
three groups for gender, age groups and mechanism of
injury. Risk factors for major tears were male gender and age
<30 years. Minor and major tears were associated with a
contact injury.
Conclusion
Male, age <30 years and history of contact injury have high
risks for having an associated meniscus tear. Early referral to
magne c resonance imaging and/or arthroscopy is
recommended to allow meniscus repair in a mely manner.
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The pa ern of meniscus tear has signiﬁcant impact on
subsequent rehabilita on and func onal outcome as they
are usually associated with ACL injury. Knowledge about
associated meniscus tear helps to iden fy pa ents in the
early post-trauma c phase.
Objec ves
To study meniscus tear pa erns and associa on between
diﬀerent tear pa erns of meniscus in ACL injured subjects
and to iden fy poten al demographic and other associated
risk factors.
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INTRODUCTION
Anterior cruciate ligament (ACL) injuries are commonly
associated with meniscus tears with a prevalence rate of
approximately 55% to 65%.-Associated meniscal tears are
strong predictors for the development and progression of
osteoarthri s (OA) of knee and worse pa ent reported
outcomes in ACL reconstructed pa ents, especially if total
or par al meniscectomy has been performed.6 Thus,
preserva on of meniscal ssue as much as possible and
meniscus repair if indicated is increasingly preferred over
meniscectomy combined with ACL reconstruc on.7
Medial meniscus tears are more common with chronic ACL
insuﬃciency while lateral meniscus tears are more prevalent
in acute ACL injuries.8 The complexity of meniscus tears
increases in the chronic stage and the tears become less
repairable.9,10 The signiﬁcance of meniscus repair is that the
preserva on of meniscus is associated with decreased risk
for osteoarthri s compared to meniscectomy.6
Meniscus tears pa ern observed in ACL-injured pa ents
varies greatly and guides subsequent management and
rehabilita on. Incomplete longitudinal tears and complete
stable longitudinal tears aﬀect minimally on knee joint health,
thus can be le in situ.11-13 Bucket-handle tear, root tear, complete
radial tear pa erns are associated with major biomechanical
bearings on knee health; so they should be repaired at the
earliest possible to prevent accelerated joint degenera on.14-16
Tear pa erns of the meniscus in ACL-injured subjects may
be associated with varia ons in demographic and other risk
factors such as gender, age, body weight, and injury
mechanism. Study of such risk factors may help to iden fy
major meniscal tears early. Very few studies have analyzed
risk factors for diﬀerent tear pa erns of the meniscus in ACLinjured candidates. Thus, this study was conducted to reﬁne
current knowledge of risk factors for associated meniscus
tears in ACL-injured candidates.

METHODOLOGY
Study design
Our study is a retrospec ve cohort design to study meniscus
tear pa erns and aims to iden fy the associa on between
diﬀerent tear pa erns of the meniscus in ACL injured subjects
and also to evaluate poten al demographic and other risk
factors associated.

included incomplete longitudinal tears or complete stable
longitudinal tears not extending further than 1 cm in front of
the popliteus tendon and radial or ﬂap tears involving less
than 75% of the meniscal width.11-13,16 Major tear included
root tear (deﬁned as avulsion of the meniscus root or
complete radial tears within 1 cm from the bony inser on of
the lateral meniscus), complete radial tears with transec on
of the meniscus ('radial split tears'), and unstable
longitudinal tears including bucket-handle tears.14-17
The records were used to obtain demographic data and
injury history with proper dura on. Gender, age at surgery,
height, weight, body mass index (BMI), type of injury, and
mechanism of injury were considered for present study.
Pa ent age was further analyzed by dividing the cohort into
two age groups: <30 years and >30 years. Pa ents were
divided into three BMI groups based on the classiﬁca on of
the World Health Organiza on: <24.9 kg/m2 (normal),
25–29.9 kg/m2 (overweight), and >30 kg/m2 (obese).18 The
circumstance in which the injury occurred was used to
deﬁne the type of injury and was classiﬁed as high-impact
sports-related, low-impact sports-related, and not sportsrelated injuries. Hunt Valley II (2005) deﬁni on was used to
classify the mechanism of injury as non-contact mechanism
or contact mechanism.19 When the forces applied to the
knee joint resulted from the pa ents' own movements and
did not involve contact with another person or object, the
mechanism was assumed to be non-contact. A contact
mechanism was assumed if an external force was directly
applied to the knee joint or if an external force was applied
to the pa ent but not directly to the injured knee.
Sta s cal analysis
SPSS so ware version 21.0 (IBM-SPSS, New York, USA) was
used for Sta s cal analysis. The level of signiﬁcance was set
at p< .05. Mean ± standard devia on was used for con nuous
variables and conﬁdence interval (CI) was set at 95%.
Categorical variables were reported as count and percentages.
Univariate analysis was performed by comparing the three
study groups with regard to gender, age, age groups, height,
weight, BMI, BMI groups, type of injury (high-impact sports,
low-impact sports, and not sports related), and mechanism
of injury (non-contact and con-tact). Level of signiﬁcance, odds
ra os (OR), and 95% CIs were calculated for each variable.

The study protocol was approved by the ins tu onal review
commi ee of B.P. Koirala Ins tute of Health Sciences, Nepal
(IRC number: IRC/1487/018). Pa ent record ﬁle and
arthroscopy ﬁnding record proforma of all pa ent who had
undergone arthroscopic ACL reconstruc on from January
2017 to December 2018 was retrieved from medical record
sec on of hospital. The relevant data was collected and
organized to a masterchart.

Sample size es ma on
This study considers 95% conﬁdence interval (CI) and 80%
power to es mate the sample size. For this purpose, we had
considered study by Michalitsis et al. in which 63% cases had
meniscus injury in ACL deﬁcient knee.5 The corrected sample
size was 41. However, we considered all cases of ACL injury
(total number 54) during last year.

Study subjects having Isolated meniscal injury, mul ligamentous injuries or a history of previous surgery at the
index knee were excluded from study.

RESULTS

Meniscus tear was grouped into three groups namely'no
tear,' 'minor tear,' and 'major tear.'Minor meniscal tear

A total of 124 knee arthroscopic procedures had been
performed in the study. Of these, 54 (43%) pa ents who
underwent primary ACL reconstruc on met our inclusion
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criteria and were included in the study. Our study popula on
comprised of Thirty-six percent females and sixty four
percent were males. Mean age was 29 (19-39) years, mean
height was 175 ± 9 cm, mean weight was 75 ± 15 kg, and
mean BMI was 25 ± 5 kg/m2. Sixty-seven percent of the pa ents
were aged <30 years and the BMI was normal in 65%. Most
pa ents (67%) injured their ACL during high-impact sports
and a non-contact mechanism was found in 79%.

Table 3 shows the results of the mul variate logis c regression
analysis. The sole independent risk factor for a minor tear
was a contact mechanism with an OR of 4.3 (95% CI,
1.7–10.6). Independent risk factors for major tears were
male gender (OR, 7.4; 95% CI, 1.9–27.6), age <30 years (OR,
5.8; 95% CI, 1.7–19.9), and a contact mechanism (OR, 18.5;
95% CI, 5.9–57.4).
Table 3: Mul variate logis c regression (n=54)

Of the 54 included pa ents, 58% pa ents had isolated ACL
tears, 26% had an associated minor meniscus tear, and 16%
had an associated major meniscus tear. Table 1 shows
detailed distribu on of meniscus tear pa erns and Table 2
shows pa ent characteris cs of each group and the results
of the univariate group comparison. Sta s cally signiﬁcant
diﬀerences between the 'no tear' and 'minor tear' groups
were found for the mechanism of injury, with a higher
propor on of contact injuries in the minor tear group
(p< 0.05). Compared to pa ents with no tear, a signiﬁcantly
higher propor on of male pa ents (p< 0.001), pa ents <30
years (p< 0.01), and contact injuries (p< 0.001) were found in
pa ents with major tears. In addi on, contact injuries were
signiﬁcantly more common in pa ents with major tears as
compared to pa ents with minor tears (p< 0.05).
Table1: Distribu on of meniscus tear pa erns (n=54)

DISCUSSION
Iden ﬁed risk factors for major meniscal tear were male
gender (OR= 7.4) and age of <30 years (OR=5.8) in this study.
The strongest predictor for a major meniscal tear, however,
was a contact injury mechanism with an OR of 18.5. Similarly,
the sole risk factor for a minor meniscal tear was a contact
injury mechanism with an OR of 4.3.

Table 2: Univariate analysis (n=54)
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Many available studies evaluate risk factors for meniscus
tears in ACL injuries. However, most evaluate mainly the
associa on of ming of surgery and meniscal tears. It has
been shown that the incidence of medial meniscus tears
increases with delayed surgery whereas the incidence of
lateral meniscus tears is independent of the me interval
from injury to ACL reconstruc on.5,9,10,20,24-27 This result
conﬁrms that lateral meniscus tears occurat the me of
ini al injury and other factors than surgical delay must be
responsible for lateral meniscus tears in ACL-injured
subjects. However, only few studies have analyzed the
associa on between diﬀerent demographic and historical
factors and meniscal tears.18 Kluczynski et al. examined the
predictors of meniscal tears in 541 pa ents undergoing ACL.18
The analyzed predictors included age, sex, BMI, mechanism
of injury, type of injury, interval from injury to surgery, and
instability episodes. The authors found that male sex
predicted more lateral and medial meniscus tears, sportsrelated injuries predicted fewer medial meniscal tears, and
more instability episodes predicted more medial meniscus
tears.18 In a similar study, the associa on between meniscal
injuries accompanying ACL tears and the mechanism of
injury, me from injury, ac vity level a er the ini al trauma,
reinjury a er the ini al trauma, and BMI was analyzed in 293
pa ents.28 The authors concluded increasing me from
injury, ac ve daily life, and reinjury to be risk factors for
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meniscal injuries. A limita on of both studies is that
meniscus tears were considered a binary ﬁnding (meniscus
tear vs. no meniscus tear). No diﬀeren a on was made
between diﬀerent pa erns of meniscus tears. However, the
pa ern of meniscus tears observed in ACL-injured subjects
varies greatly and a diﬀeren ated perspec ve seems to be
necessary because of their poten al prognos c value.4,8 This
study analyzed the associa on of diﬀerent tear pa erns of
the meniscus and pa ent speciﬁc risk factors. Meniscus tear
pa erns regarded as major within this study were root tears,
radial split tears, and unstable longitudinal tears including
bucket-handle tears. These tear pa erns drama cally alter the
loading proﬁle of the knee joint in biomechanical studies
and are thought to promote the onset and rapid progression
of OA.14-17 Repair of major meniscal tears at the me of ACL
reconstruc on should therefore be preferred over
meniscectomy, since meniscus repair is associated with less
car lage degenera on and be er clinical results. 6,7
Unfortunately, meniscectomy was the most common
method of treatment. Lateral meniscus tears were treated
by meniscectomy in 71%, by repair in 14%, and le in situ in
14%. Interes ngly, performing surgery within 6 weeks was
predic ve of more lateral meniscal repairs.1 It is also found
that higher meniscus healing rates occur in pa ents who
underwent acute meniscus repair in conjunc on with ACL
reconstruc on compared to delayed meniscus repair.29 These
ﬁndings underline the importance of early iden ﬁca on of
pa ents with major meniscal tears if repair is a empted.
The ﬁndings of our present study imply that male pa ents,
pa ents under the age of 30, and especially pa ents who
sustained a contact injury are at high risk for an associated
major lateral meniscus tear. We therefore recommend early
referral of those pa ents to magne c resonance imaging
(MRI) and/or arthroscopy in order to allow meniscus repair
in a mely manner.
Similar to our study, other studies have also found an
associa on between male sex and an increased prevalence
of concomitant meniscus tears.3,18,20,21,23 However, these
studies did not diﬀeren ate between diﬀerent meniscus
tear pa erns. In the present study, male sex was only
predic ve for major meniscal tears whereas gender
distribu on was similar among pa ents with no tear or a
minor tear. This associa on may be explained by a lesser
degree of ACL resilience in females, leading to ACL rupture
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