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Abstract

Purpose To investigate the frequency of meniscal tear

and the location of tear associated with anterior cruciate

ligament (ACL) injury.

Subjects and methods We studied 549 patients (552

knees) who were diagnosed with ACL injury by arthro-

scopy at our center between January 2006 and March 2014

(8 years and 3 months). The subjects comprised 289 males

and 263 females ranging in age from 13 to 66 (mean 26.1)

years. The cause of injury was sports-related in 89.1 %,

and the mean interval from injury to initial arthroscopy was

23 months. The patients were divided into two groups:

arthroscopy performed within 8 weeks after injury (acute

group; 256 knees) and more than 8 weeks after injury

(chronic group; 296 knees). Frequency of meniscal tear and

location of tear were compared between two groups.

Results The incidence of meniscal tear diagnosed by

arthroscopic examination was 79.2 % (437 of 552 knees) in

all subjects; 72.7 % (186 of 256 knees) in acute group and

84.8 % (251 of 296 knees) in chronic group, and was sig-

nificantly higher in chronic group. Regarding the locations of

meniscal tears, in acute group (186 knees), medial meniscal

tear only was found in 20 knees (10.8 %), lateral meniscal

tear only in 129 knees (69.4 %), and bilateral (including

medial and lateral) meniscal tears in 37 knees (19.9 %). In

chronic group (251 knees), medial meniscal tear only was

found in 62 knees (24.7 %), lateral meniscal tear only in 85

knees (33.9 %), and bilateral meniscal tears in 104 knees

(41.4 %). Lateral meniscal tear was commonly associated

with acute ACL injury, while medial meniscal tear with

chronic ACL injury. Bucket handle tear was observed in 25

knees (medial: 17 knees, lateral: 8 knees) in acute group, and

81 knees (medial: 69 knees, lateral: 12 knees) in chronic

group, and was more common in the chronic group.

Conclusion The incidence ofmeniscal tear associated with

ACL injury is higher in chronic cases; the number of medial

meniscal tears is particularly high, many of which require

meniscectomy. Early ACL reconstruction is recommended

also for the prevention of secondary meniscal tear.

Keywords Meniscal tear � Anterior cruciate ligament

(ACL) � Meniscal repair

Introduction

Functional instability after anterior cruciate ligament

(ACL) injury can be successfully treated with ligament

reconstruction. However, the associated meniscus lesions

often cannot be repaired and may have long-term detri-

mental effects on knee function [3]. The reported incidence

of meniscal injury varies considerably, ranging from 16 to

82 % in acute ACL injuries and up to 96 % in chronic ACL

deficiency [2, 13, 14]. The lateral meniscus is injured more

often in acute ACL injuries, and the medial meniscus is

more likely involved in chronic ACL deficiency [2, 9].

In the present study, we investigated the frequency of

occurrence of meniscal tear associated with ACL injury.

We aimed to evaluate the relationship between the time

elapsed from ACL injury to arthroscopy and the incidence

of meniscal injury detected at the time of arthroscopic
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surgery for ACL injuries, and to assess the treatment

methods for meniscal tears in our patients.

Subjects and methods

We studied 549 patients (552 knees) who were diagnosed

definitivelywithACL injury based on arthroscopic findings at

our center between January 2006 and March 2014 (8 years

and 3 months). The subjects comprised 289 males and 263

femaleswithmean age of 26.1 (range 13–66) years. Themean

interval from injury to arthroscopic surgery was 726 days

(2 days to 32 years). The cause of ACL injury in the subjects

wasmainly sports-related, accounting for 89.1 % (492knees).

The sporting events in which ACL injury was sustained were

basketball in 106 knees (22 %), soccer in 90 knees (18 %),

volley ball in 78knees (16 %), skiing in 41knees (8 %), rugby

in 30 knees (6 %), handball in 23 knees (5 %), judo in 22

knees (4 %), and others in 102 knees (21 %).

The patients were divided into two groups: arthroscopy

performed within 8 weeks after injury (acute group; 256

knees, mean age 23.7 years) and more than 8 weeks after

injury (chronic group; 296 knees, mean age 28.2 years).

We compared the two groups with respect to frequency of

meniscal tear, the location of tear, and the treatment

method selected. In documenting the location of the tear,

we used the classification system described by Cooper et al.

[4]. This system divides each meniscus into thirds radially

and circumferentially. The radial zones are denoted as A,

B, and C (A being the posterior third) for the medial

meniscus and D, E, and F (F being the posterior third) for

the lateral meniscus. The circumferential zones are divided

as follows: 0, the meniscocapsular junction; 1, the outer

third; 2, the middle third; and 3, the inner third (Fig. 1).

The treatment policy for meniscal tears is to perform

meniscal repair for all the lesions that are judged to be

suturable, and to perform meniscectomy for the remaining

lesions. In principle, medical meniscus was repaired by the

inside-out technique and lateral meniscus by the all-inside

technique using the Meniscal Viper System [8].

Statistical analysis was performed using StatView 5.0.

Chi square test was used for comparisons between groups.

A p value less than 0.05 was considered to indicate a sig-

nificant difference.

Results

A high incidence of meniscal tears was diagnosed at the

initial arthroscopy, which was 79 % (437 of 552 knees).

The incidence was 72.7 % (186 of 256 knees) in the acute

group and 84.8 % (251 of 296 knees) in the chronic group,

showing that meniscal tears occurred at a significantly

higher rate in the chronic group (Fig. 2).

Regarding the locations of meniscal tears in the acute

group, medial meniscal tear only was found in 20 knees

(11 %), lateral meniscal tear only in 129 knees (69 %), and

bilateral (including medial and lateral) meniscal tears in 37

knees (20 %). In the chronic group, medial meniscal tear

onlywas found in 62 knees (25 %), lateral meniscal tear only

in 85 knees (34 %), and bilateral meniscal tears in 104 knees

(41 %). These results show that lateral meniscal tears were

common in acute ACL injuries, while the rate of medial

meniscal tears increased in chronic ACL injuries (Fig. 3).

Fig. 1 Meniscal zones of the knee according to Cooper’s classifica-

tion system [6]. The radial (A–F) and circumferential (0–3) zones of

the medial and lateral meniscus

Fig. 2 Rate of meniscal tears in ACL-deficient knees

Fig. 3 Distribution of meniscal tears in ACL-deficient knees
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When meniscal tear locations were classified according

to Cooper (6), the tears in the acute group were frequently

located in zones E and F; that is, middle to posterior region

of the lateral meniscus. In the chronic group, however,

there was an increase of tears in zones A and B; that is,

middle to posterior region of the medial meniscus (Fig. 4).

When the tear locations were classified by circumferential

zones in the acute group, there were few tears in zones 1

and 2 of the medial meniscus, whereas there were rela-

tively large numbers of tears in zones 1 and 2 in the lateral

meniscus (Fig. 5).

Bucket handle tear was observed in a total of 25 knees

(lateral: 8 knees, medial: 17 knees) in the acute group, and

81 knees (lateral: 12 knees, medial 69: knees) in the

chronic group, with significantly more bucket handle tears

in the chronic group (Fig. 6).

Regarding the choice of treatment methods for the torn

menisci, 39 % of the medial meniscal tears were treated by

meniscectomy and 40 % by suture in the acute group,

while 55 % of the medial meniscal tears were treated by

meniscectomy and 35 % by suture in the chronic group

(p = 0.0288). For the lateral meniscal tears, 44 % of the

tears were treated by meniscectomy and 36 % by suture in

the acute group, while 46 % were treated by meniscectomy

and 34 % by suture in the chronic group. There were no

differences in treatment method between the acute and

chronic groups (Fig. 7).

Discussion

Previous American studies of adolescent patients with ACL

tears showed an association between a delay in surgical

reconstruction ([5 months from initial injury) and an

increase in medial meniscus tears [5, 10, 11]. Guenther

et al. [7] confirmed an increased likelihood of medial

meniscal tears when surgery was performed more than

1 year after injury, but no change in lateral meniscal tears

with time. Similar findings have been reported by Millett

et al. [11] using a cutoff time to treatment of 6 weeks after

ACL tear, by Lawrence et al. [10] using 12 weeks, and by

Dumont et al. [5] using 5 months. The increase in medial

meniscal tears with time is primarily attributed to the

development of new displaced bucket handle meniscal

tears. In the present study using a cutoff time from injury to

arthroscopy of 8 weeks, the incidence of meniscal tear was

significantly higher in the chronic group (84.8 %) than in

the acute group (72.7 %). Acute ACL injury was associated

with more lateral meniscal tears, while chronic ACL defi-

ciency was associated with more medial meniscal tears. In

addition, the number of bucket handle tears was greater in

the chronic group (lateral meniscal tear in 12 knees and

medial in 69 knees, total 81 knees) than in the acute group

(lateral meniscal tear in 8 knees and medial in 17 knees,

total 25 knees). Guenther et al. [7] investigated 112 ado-

lescents with ACL ruptures, and reported that medial

Fig. 4 The radial zone

distribution of meniscal tears
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meniscal tears, especially bucket handle tears, increased

steadily in frequency more than 1 year after ACL injury.

In a systematic review, Noyes and Barber-Westin [12]

analyzed 19,531 patients and reported that 63 % of medial

compartment tears were treated by meniscectomy, 27 %

were treated by repair, and 9 % were left in situ. For lateral

compartment tears, 71 % were treated by meniscectomy,

14 % were treated by repair, and 14 % were left in situ.

Thus, meniscectomy was performed 2–3 times more fre-

quently than meniscus repair during ACL reconstruction.

They concluded that this finding is concerning because

studies have shown that regardless of knee stability

obtained after ACL reconstruction, meniscectomy accel-

erates degenerative joint changes. In our study, 39 % of

medial meniscal tears were treated by meniscectomy and

40 % by suture in the acute group, while 55 % were treated

by meniscectomy and 35 % by suture in the chronic group.

For lateral meniscal tears, 44 % were treated by menis-

cectomy and 36 % by suture in the acute group, while

46 % were treated by meniscectomy and 34 % by suture in

the chronic group. Compared to the report of Noyes and

Barber-Westin [12], our suture rate was high, especially for

lateral meniscal tears. The reason is that we use the

Meniscal Viper System [8] for suturing tears located in the

middle to posterior zone of the lateral meniscus, which are

associated with ACL injury at a high rate.

Chhadia et al. [3] studied 1252 patients with ACL injury

and found a strong association of prolonged time to surgery

with increased risk of medial meniscus injury and

decreased repair rate. Thus, it is important to perform

surgery within 12 months after injury; otherwise the

opportunity of meniscus repair will decrease after this time.

Ghodadra et al. [6] studied the articular and meniscal

Fig. 5 The circumferential zone distribution of meniscal tears

Fig. 6 Rate of bucket handle tear in ACL-deficient knees
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pathology associated with primary ACL reconstruction in

709 patients and concluded that delayed reconstruction

may be associated with more serious pathology. Further-

more, in the study of Anderson and Anderson [1] on 130

(135 knees) who received ACL reconstruction younger

than 17 years of age, delayed ACL reconstruction

increased the risks of secondary meniscal and chondral

injuries. Dumont et al. [5] reported that pediatric patients

treated more than 150 days after injury for ACL tears had a

higher rate of medial meniscal tears than those treated

150 days or less after injury, and demonstrated that

increased age and weight are independently associated with

a higher rate of medial meniscal tear. Guenther et al. [7]

proposed that timely ACL reconstruction may be warranted

to reduce the risk of further medial meniscal damage even

in the patients who sustained the original injury more than

1 year before.

In the present study also, the incidence of meniscal tear

associated with ACL injury was higher in patients with

chronic than in those with acute ACL deficiency. In par-

ticular, there was an increase in medial meniscal tears,

most of which were treated by meniscectomy. From pre-

vious reports and the present findings, early ACL recon-

struction is necessary also for the prevention of secondary

meniscal tear.
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