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Background: An anterior cruciate ligament (ACL) graft rupture or a primary ACL injury in the contralateral 

knee is one of the greatest concerns of patients following primary anterior cruciate ligament reconstruction 

(ACLR). Our study describes the epidemiology and presence of concomitant meniscal injuries of patients with a 

graft rupture following primary ACLR or a primary rupture of the contralateral ACL following primary ACLR 

of the ipsilateral knee. 

Methods: We reviewed the medical records of 42 patients who underwent a second ACLR. ACLR was performed 

using the ipsilateral semitendinosus and gracilis autograft. Variables extracted included the presence of concomitant 

MM and LM injuries intra-operatively, the patients’ level of intensity of sport (light, moderate, strenuous), duration 

of rehabilitation and mechanism of injury (contact, non-contact). 

Results: Twenty-four (57.1%) patients had graft rupture of a previously reconstructed ACL of which 20 

(83.3%) were male and 18 (42.9%) patients had a primary ACL tear of the contralateral knee following ACLR of 

the ipsilateral knee of which 18 (100%) were male. Patient who sustained a graft rupture were younger (29.5 vs.  

31.9 years), had a higher body mass index (BMI) (26.42 vs. 25.10 kg/m2) and had a longer time before re-injury (6.18 

vs. 4.94 years). Concomitant meniscal injury rates were comparable in both groups and the medial meniscus was 

injured more often. 

Conclusions: This study describes the demographics of 2nd ACL injuries in the Asian population. Additional 

studies that investigate the differences in knee anatomy of Asians and Caucasians and their impact on ACL injuries 

should be performed.
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Introduction

Anterior cruciate ligament (ACL) injuries are amongst the 
most common sporting injuries to the knee (1,2). Injuries to 
the ACL often result in joint effusion, muscle weakness, altered 
movement and reduced functional performance (2). Anterior 
cruciate ligament reconstruction (ACLR) continues to be 

the mainstay of treatment for athletes who intend to return 
to sport (2). However, post-reconstruction outcomes are 
widely varied and poorer than previously reported (2-5). 
For athletes who return to sport, it is estimated that 1 in 4 
will sustain a second knee injury (2). 

Several studies in the literature have reported a higher 
rate of subsequent ACL injury following primary ACLR 
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(1,6-8). These reports suggest that the incidence of 
ACL injury in the contralateral knee following primary 
ACLR of the ipsilateral knee is higher than the rate of 
graft rupture (6,8-10). Despite this, the etiology of the 
increased risk of ACL injuries of the contralateral knee as 
compared to the initially injured knee following primary 
ACLR is unknown. Risk factors such as notch width, 
knee alignment, deconditioning of the contralateral knee, 
and/or genetic predisposition have been postulated but 
unsubstantiated (10-13).

In addition, few studies have reported the incidence 
and patterns of concomitant knee injuries following the 
second ACL injury. This is primarily because studies that 
investigate the incidence and patterns of second ACL 
injuries exclude patients with concomitant meniscal and/or 
chondral pathologies (10,14-16). 

Hence, the purpose of our present study was to describe 
the epidemiology of patients with a graft rupture following 
primary ACLR or a primary rupture of the contralateral 
ACL following primary ACLR of the ipsilateral knee. 
We aimed to compare the two groups of patients in terms 
of demographics, pre-injury level of sporting activity, 
mechanism of injury and time lapse between the first and 
second ACL injury and report the pattern and incidence of 
concomitant meniscal injuries. 

Methods

We retrospectively reviewed the medical records of  
42 patients who underwent a second ACLR between 2008 
and 2013 by the senior author of the study. All patients 
who had an intra-operative diagnosis of graft rupture 
following a previous primary ACLR and/or an ACL injury 
of the contralateral knee following previous ipsilateral were 
included in this study. Patients who suffered an ACL tear as 
a result of a traumatic knee dislocation or patients who were 
conservatively managed were excluded from this study. 

All patients underwent arthroscopic reconstruction 
of the ACL through a standard two portal arthroscopic 
procedure with ipsilateral semitendinosus and gracilis 
autograft. A longitudinal incision was used for the harvest. 
The harvested grafts were fixed in a four-strand, single 
bundle fashion with transverse cortico-cancellous femoral 
fixation with the Transfix® device and secured on the tibial 
side with a Bio-interference screw. The graft was fixed 
through a trans-tibial technique. All patients underwent 
standard post-reconstruction rehabilitation protocol and 
physician follow-up. Patients were put on an ACL brace 

post-operatively. Use of a brace was emphasized strictly 
for the first 6 weeks postoperatively. Patients started 
ambulation without the brace at 6 weeks and were gradually 
rehabilitated to treadmill running at approximately  
12 weeks postoperatively. Patients were told not to return 
to sports earlier than 6 months postoperatively.

After Institutional Review Board approval was obtained, 
epidemiological data on the age, gender and body mass 
index (BMI) were obtained from the electronic health 
records of the patients. Specific variables extracted included 
the presence of concomitant MM and LM injuries intra-
operatively, the patients’ level of intensity of sport (light, 
moderate, strenuous), duration of rehabilitation and 
mechanism of injury (contact, non-contact). Data regarding 
the patient’s level of intensity of sport was scored on a scale 
from 1 to 10 according to the activity rating survey that 
ranks sports and activities based on the risk of ACL injury 
and level of competition (17). Scores of 1–3 corresponded to 
“light” intensity of sports, 4–6 corresponded to “moderate” 
intensity of sport and a score of 7–10 corresponded to 
“strenuous” intensity of sport. For example, “strenuous” 
intensity indicated that the patient participated in sports at 
club, college, professional or elite levels involving jumping, 
twisting and pivoting motions such as basketball, rugby or 
football. 

Results

Of the 42 patients analyzed, 24 (57.1%) patients had graft 
rupture of a previously reconstructed ACL and 18 (42.9%) 
patients had a primary ACL tear of the contralateral knee 
following ACLR of the ipsilateral knee (Table 1). 

Of the 24 patients who suffered from a graft rupture of 
a previously reconstructed ACL, 20 (83.3%) were male, 
4 (16.7%) were female, with a mean age of 29.5 years and 
mean BMI of 26.42 kg/m2. The mean time before re-
injury was 6.18 years. Fifteen (62.5%) patients suffered a 
non-contact mechanism of injury whilst 4 (16.7%) patients 
suffered a contact injury. Twenty (83.3%) of patients had 
participated in a strenuous pre-injury level of sporting 
activity whilst 1 (4.2%) and 3 (12.5%) participated in 
moderate and light pre-injury levels of activity respectively. 
Ten (41.7%) patients had a concomitant injury of which, 6 
(60.0%) were medial meniscal injuries and 4 (40.0%) were 
lateral meniscal injuries. 

Of the 18 patients with a primary ACL tear on the 
contralateral knee, all patients were male, with a mean age 
of 31.9 years and mean BMI of 25.10 kg/m2. The mean 
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time before re-injury was 4.94 years. Ten (55.6%) patients 
suffered a non-contact mechanism of injury whilst 6 
(33.3%) patients suffered a contact injury. Sixteen (88.9%) 
of patients had participated in a strenuous pre-injury 
level of sporting activity whilst 2 (11.1%) participated in 
moderate pre-injury level of activity. Nine (50.0%) patients 
had a concomitant injury of which, 7 (77.8%) were medial 
meniscal injuries and 1 (11.1%) was a lateral meniscal 
injury. Data on concomitant injuries are detailed in Table 2.

Discussion

An ACL graft rupture or a primary ACL injury in the 
contralateral knee is one of the greatest concerns of patients 
following primary ACLR. The prospects of a repeated 
surgery and months of rehabilitation is daunting (10). 
Counseling patients on the risk of re-injuring either the 
reconstructed or the contralateral ACL along with the 
possibility of concomitant meniscal injuries is integral in the 
management of patients’ expectations during follow-up. 

We hypothesized that a greater proportion of women 
would have suffered from a primary ACL injury of the 
contralateral knee as compared to graft rupture following 

ACLR of the ipsilateral knee. This hypothesis was backed 
by existing literature that consistently reported this trend 
(1,8,18). For example, Salmon et al. (19), in a cohort study 
of 100 men and 100 women found an overall incidence 
rate of injury to the ACL-reconstructed knee to be 8% 
for men and 4% for women and the rate of ACL injury 
to the contralateral knee to be 7% for women and 5% 
for men. Wright et al. (8) found that 86% of graft injuries 
of a previously reconstructed ACL occurred in males 
while 71% of injuries to the contralateral ACL following 
primary reconstruction of the ipsilateral ACL occurred in 
females. The etiology of the increased risk of ACL tears in 
the contralateral knee in women has been attributed to a 
smaller notch width, increased posterior tibial slope angle, 
and knee alignment with no concrete evidence (11-13,20). 

In our present study, all (100%) patients who suffered 
a primary tear of the contralateral ACL following primary 
ACLR of the ipsilateral knee were male, which is in stark 
contrast to existing literature. 

A variety of factors may contribute to the differences 
in ACL graft rupture and tears of the intact ACL in the 
contralateral knee rates noted between existing studies 
and this study. One consideration may be the age of the 

Table 1 Table showing the epidemiology of our patient population

Variables
Graft rupture of previous ACL 

reconstruction (n=24)
Primary tear of contralateral ACL following primary ACL 

reconstruction of the ipsilateral ACL (n=18)

Gender (%)

Male 20 (83.3) 18 (100.0)

Female 4 (16.7) 0 (0.0)

Mean age (years) 29.5 (range, 21–46) 31.9 (range, 20–38)

Mean BMI (kg/m2) 26.42 25.10

Level of sporting activity after 1st injury (%)

Light 3 (12.5) 0 (0.0)

Moderate 1 (4.2) 2 (11.1)

Strenuous 20 (83.3) 16 (88.9)

Mechanism of injury (%)

Contact 4 (16.7) 6 (33.3)

Non-contact 15 (62.5) 10 (55.6)

Unknown 5 (20.8) 2 (11.1)

Mean time before 2nd injury (years) 6.18 4.94

Table showing demographical data of patients with a graft rupture of a previously reconstructed ACL (n=24) and a primary tear of the 
contralateral ACL following primary ACL reconstruction of the ipsilateral ACL. ACL, anterior cruciate ligament; BMI, body mass index.
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patients. The mean age of patients in the study performed 
by Wright et al. (8) was 24 years, while the mean age in our 
study was 29.5 years (range, 21–46 years) in patients who 
sustained a graft rupture and 31.9 years (range, 20–38 years) 
in patients who sustained a primary tear of the contralateral 
ACL follow primary reconstruction of the ipsilateral ACL. 
Beyond the age where women are enrolled in high school 
or college, the exposure rates to sports may be significantly 
reduced compared to men (18). 

Of the 24 patients who sustained a graft rupture, we 
found that 41.7% (10/24) of patients also sustained a 
meniscal injury. This finding is similar, if not lower than 
reports in the literature on the rates of meniscal injuries 
in patients with an ACL tear for the first time. Maletius  
et al. (21), in an 18 to 24 year follow-up study of 60 patients 
found that 43% of patients had a concomitant meniscal 
injury. Kilcoyne et al. (22), in a retrospective study of 353 
young athletes, found that 42% of patients with ACL 
injuries suffered at least one concomitant meniscal injury. 
Other studies have reported the rate of concomitant 
meniscal injuries to be as high as 82% in knees with acute 
ACL tears and as high as 96% in knees with chronic ACL 
tears (23,24). In addition, there was a higher rate of medial 
meniscus injuries (60%) as compared to lateral meniscus 
injuries (40%). This finding seems to reflect the distribution 
of meniscus injuries seen in chronically injured ACLs  
(24-28). This has been attributed to differences in 
translation patterns of the medial femoral condyle on the 
meniscal-tibial plateau in an ACL injured knee as compared 
to a healthy knee (23,29,30).

Of the 18 patients who suffered an ACL tear of the 
contralateral intact ACL, 50% (9/18) injured their meniscus 
as well. Likewise, this finding seems to be consistent with 
meniscal injury rates in patients who suffered a first ACL 
tear (21,22). The higher rate of medial meniscus injuries as 
compared to lateral meniscus injuries also seems to reflect 

the distribution of meniscus injuries seen in chronically 
injured ACLs (24-28).

This study is  extremely relevant to reflect  the 
demographics and location of 2nd ACL tears in the Asian 
population where the level of sporting activity in females 
may be much lower than in western populations. In 
addition, this study is the first to investigate and report the 
rate of ACL re-injury and concomitant meniscal injuries as 
a whole, instead of just isolated injuries. This is particularly 
useful when counseling a patient on the possibility of a 
meniscal injury and which meniscus is injured in the event 
that he/she presents with clinical or radiological findings 
suggestive of an ACL re-injury. 

However, a limitation of this study was that patients 
who were conservatively managed were not included in this 
study. This is particularly important in delineating meniscal 
injury patterns, as it is well known that chronically injured 
ACL and acutely injured ACL present with different 
location and morphologies of meniscus injuries. Also, 
this study looked at re-injury rates on arthroscopy, which 
is more reflective of re-operation rates than the true re-
injury rate, which might have been underestimated. There 
was also a lack of comparison of our results with existing 
literature in Asian populations. Additional studies that 
investigate the differences in knee anatomy of Asians and 
Caucasians and their impact on ACL injuries should be 
performed. In additional, studies that describe the rates of 
concomitant meniscal injuries in patients with a ruptured 
ACL graft or a rupture of a contralateral intact ACL should 
be performed for validation and comparison. 

Conclusions 

This study describes the demographics of 2nd ACL injuries 
in the Asian population. The female gender does not appear 
to be associated with a higher incidence of primary tears of 

Table 2 Table showing the distribution of meniscal injuries associated with second ACL tears

Variables
Graft rupture of previous ACL 

reconstruction (n=24)
Primary tear of contralateral ACL following primary ACL 

reconstruction of the ipsilateral knee (n=18)

No concomitant injury (%) 14 (58.3) 9 (50.0)

Medial meniscus injury (%) 6 (25.0) 8 (44.4)

Lateral meniscus injury (%) 4 (16.7) 1 (5.6)

Table showing the proportion and distribution of concomitant meniscus injuries in patients who sustained either a graft rupture of a 
previously reconstructed ACL or a primary tear of the contralateral ACL following primary reconstruction of the ipsilateral ACL. ACL, 
anterior cruciate ligament.
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the contralateral ACL in the Asian population. In addition, 
we also found that the rate of concomitant meniscal injuries 
in patients with a 2nd ACL tear is similar to the rate of 
concomitant meniscal injuries in a primary ACL rupture for 
the very first time. 
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