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Abstract
Purpose  To evaluate return to sport and clinical outcomes with at least 2 years followup after arthroscopic reconstruction 
ACL in population over 50 years-old. Methods: eighty-one patients aged 50 years or older underwent isolated, primary ACL 
reconstruction with hamstring autograft between 2014 and 2016. In all patients, a period of conservative treatment had failed 
(minimum 6 months), and they complained of functional instability and/or limitation during daily activity. Patients were 
assessed preoperatively and at the latest follow-up with a physical examination, return to sports activity, the Lysholm score, 
the International Knee Documentation Committee scoring system, the Knee injury and Osteoarthritis Outcome Score, and 
the Tegner activity scale. Data regarding complications and revision surgeries were collected at 2-year follow-up.
Results  At the last follow-up, significant improvement in outcome scores from pre- to postoperative assessments was found. 
The mean overall IKDC score increased from a preoperative mean of 54.4–82.9 (p < 0.001). Mean preoperative Lysholm 
score increased from a preoperative mean of 67.4–90.4 (p < 0.001). The mean overall KOOS score increased from a preop-
erative mean (p < 0.001). Median preoperative Tegner score was 5 (range 2–8) and median postoperative score was 5 (range 
1–7). 86% of patients returned to the sport, 51% to their preinjury sports level. Tegner score, before accident, was the only 
positive influencing factor a return to pre-injury level of the sport.
Conclusion  Arthroscopic reconstruction ACL in patients over 50 years-old resulted in excellent functional outcomes, with 
most patients returning to sport and at the same level they had before the injury.
Level of evidence  Level IV.
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Introduction

The incidence of Anterior Cruciate Ligament (ACL) injuries 
is increasing in the general population due to the evolution 
of sports practices and to the fact that people continue to 
practice sports as they grow older. People aged 50 years and 
older represented approximately 36% of the French popula-
tion in 2018. For patients over 50, maintaining a healthy 
musculoskeletal system is essential for staying independent 
in daily activities. Physical activity also prevents two signifi-
cant diseases associated with aging: sarcopenia and osteo-
porosis [19, 28, 29, 50]. An optimal management strategy 
for patients over 50 years of age with ACL injury is still far 

from clear. Two opposing treatments are available: conserva-
tive management or surgical reconstruction of the ACL. In 
this particular population, conservative treatment is the rule 
[7, 18]. A failure rate of non-operative rehabilitation pro-
grams nevertheless exists, with joint instability that leads to 
decreasing sports activity, unsatisfactory knee function, and 
an increased risk of associated meniscal lesions [16, 27]. As 
far as the authors are aware, there are only a few published 
studies that determined results and return to sport after ACL 
reconstruction in a population over 50 years of age, and the 
rate of return to sport for this specific population remains 
unknown [41]. The purpose of this study was, therefore, to 
evaluate return to sport and clinical outcomes with at least 
2 years follow-up after arthroscopic ACL reconstruction in 
patients over 50 years of age. The hypothesis of the study 
was that a higher sports level before ACL injury would be 
associated with a return to the pre-injury level of sport after 
primary reconstruction.
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Materials and methods

This study was a single-center, retrospective review of 
consecutive primary ACL reconstruction performed 
between 2014 and 2016. The Ethics and Research Com-
mittee of Clinique du Sport, Bordeaux–Merignac, France, 
approved the study, and consent was obtained from all 
patients for the research. The population included 81 knees 
in 81 patients that underwent anatomic ACL reconstruc-
tion using an autogenous hamstring graft. For all patients, 
a period of conservative treatment with rehabilitation had 
failed (minimum of 6 months). Rehabilitation was con-
sidered a failure when patients remained symptomatic, 
and complained of mechanical instability and/or limita-
tion during daily activity. Inclusion criteria were patients 
older than 50 at the time of surgery and having their first 
ACL reconstruction procedure, with a minimum of 2 years 
of follow-up. Patients were excluded if they had bilateral 
ACL injuries, revision ACL reconstruction, multi-ligament 
injuries, or osteoarthritis more than Ahlback grade I.

Surgical procedure

All patients underwent a single-bundle ACL reconstruc-
tion by five senior surgeons. Reconstruction was per-
formed with the patient under general anesthesia. An air 
tourniquet was applied at the proximal part of the limb 
with a pressure of 300 mm Hg, to obtain an arthroscopic 
image of acceptable quality during the procedure. Two 
surgical techniques were performed: using a four-strand 
semitendinosus and gracilis tendon graft (4STG) or a four-
strand semitendinosus graft (4ST). The hamstrings (sem-
itendinosus and gracilis) were harvested through one short 
incision medial to the tibial tuberosity.

The graft was prepared with the help of a graft prepara-
tion table. The short graft was prepared with two adjust-
able suspensory fixation devices (PULLUP®, SBM, 
Lourdes). The standard graft was prepared with an adjusta-
ble suspensory fixation device (PULLUP®, SBM, Lourdes) 
on the femoral side and a biodegradable interference screw 
(LIGAFIX®, SBM, Lourdes) on the tibial side. The ACL 
reconstruction aimed at reconstructing anteromedial (AM) 
fibers [35, 39]. Graft sizes spanned from 7.5 to 9.0 mm. 
The aimer of the tibial director drill guide was introduced 
through the AM portal and the tip of the guide placed at 
the center of the ACL tibial footprint. A full tibial tunnel 
was drilled from outside-in. The femoral ACL reconstruc-
tion tunnel was drilled through the anteromedial portal in 
all patients, using the capsular line reference as a reliable 
and reproducible arthroscopic landmark to position the 
tunnel [9, 32]. A complete bone tunnel was drilled using a 

4.5-mm drill. Next, a socket was drilled using a drill bit of 
the same size as the graft. The recommended socket length 
of 20-mm was drilled. The graft was then introduced from 
the tibia to the femur. The knee was flexed at 20 degrees, 
and the suspensory fixation device on the femur was ten-
sioned. It was fixed on the tibial side with a bioabsorbable 
interference screw (LIGAFIX®, SBM, Lourdes) that was 
1 mm larger in diameter than the tunnel for the standard 
graft, or with an adjustable suspensory fixation device 
(PULLUP®, SBM, Lourdes) for the short graft.

Evaluation

Clinical examination was performed in all patients after 
6 months and 1 year of follow-up. All patients were inter-
viewed at a minimum of 2 years after surgery by an inde-
pendent fellowship-trained examiner (J.O.). For these last 
follow-up visits, participants were initially contacted via 
their mobile phone for clinical evaluation at the clinic. 
People who did not respond were contacted by email that 
directed them to the website of our facility and a link to 
the electronic version of the survey. Patient demographics 
were recorded including age, gender, BMI, sporting activ-
ity, presence and nature of associated injuries. Patients were 
assessed pre- and post-operatively with the subjective Inter-
national Knee Documentation Committee (IKDC) evalua-
tion form, Tegner activity scale, Lysholm score and Knee 
injury and Osteoarthritis Outcome Score (KOOS) [40]. The 
activity levels were determined to evaluate the return to 
pre-injury level of sport performance. All participants were 
asked about their sports activities at the time of completing 
the survey, and whether they practiced a pivoting sport. If 
subjects reported that their current activity level was worse 
than their pre-injury activity level, then those patients were 
asked whether their change in activity level was due to knee 
injury, a change in lifestyle, or a combination of both. Data 
on knee damage, including the presence of a meniscal tear, 
an irreparable meniscal tear requiring meniscectomy or 
meniscus suture repair, and chondral damage (according to 
the International Cartilage Repair Society [ICRS] criteria), 
were extracted from the operative report to research predic-
tive factors for return to sport.

Surgical management of meniscus lesions

In terms of traumatic tears, the first-line choice is non-
removal or repair with an all-inside technique, especially 
for longitudinal vertical tears in the red-white or red-red 
zones, with a rim smaller than 4 mm and a lesion longer 
than 10 mm on MRI [30, 51]. Arthroscopic partial meniscec-
tomy is proposed for traumatic tears if there is a heterogene-
ous signal of the meniscus fragment on MRI, localization 
in white–white zones, or complex tearing, indicative of an 



Knee Surgery, Sports Traumatology, Arthroscopy	

1 3

arthroscopically irreparable meniscus [26, 30]. Degenerative 
meniscus lesion (DML) is different. DMLs develop slowly 
and typically involve a horizontal cleavage. MRI of these 
lesions identified a linear intra-meniscal signal, often com-
municating with the articular surface, which indicated ongo-
ing mucoid degenerative changes. Non-operative treatment 
was the first-line choice, and arthroscopic partial meniscec-
tomy was performed during ACL reconstruction in case of 
failure after a minimum of 3 months of conservative treat-
ment [2].

Rehabilitation protocol

The rehabilitation protocol was the same for all patients. 
Partial weight-bearing was allowed after surgery using two 
crutches and a removable brace with progression to full 
weight-bearing at 2 weeks. Muscle-strengthening exercises 
were started with isometric quadriceps contraction. The 
range of motion was limited to 120 degrees for 6 weeks. 
Jogging and gradually increasing the activity level was per-
mitted after 3 months. At 6 months, isokinetic and func-
tional tests were used to evaluate the dynamic stability of 
the knee joint and the quality of the rehabilitation outcome. 
This examination included range of motion, the Lachman 
test, and side-to-side laxity testing with a GNRB® arthrom-
eter. Return to sports activity was allowed once sufficient 
recovery of muscle strength, proprioception, and flexibility 
were achieved.

Statistical analysis

Statistical analysis was performed with the free online appli-
cation EasyMedStat (www.easym​edsta​t.com, Neuilly-Sur-
Seine, France). For all tests, the level of significance was 
taken as p < 0.05. Quantitative (measurable) variables are 
presented as both the number of observations (n) and the 
percentage (%). Since most of the variables had a non-nor-
mal distribution, non-parametric tests were used. The Wil-
coxon test for consecutive pairs was used to compare two 
dependent samples that were pre- and postoperative scores. 
A second statistical analysis was carried out between the 
"return to the same sport level" and "no return to the same 
sport level" groups: the Mann–Whitney U test was used for 
these two independent samples. The distribution by sex, by 
IRCS stage, and by meniscectomy incidence were compared 
using the Chi 2 test between these two groups.

Results

Eighty-one patients who met the inclusion criteria were 
identified. Of these 81 patients, 75 (93%) had a complete 
follow-up at a minimum of 2 years following surgery. Six 

(7%) patients were lost to follow-up despite attempts to 
contact them by telephone and email. Thirty-four (67.5%) 
were women, and 41 (45.3%) were men. The mean age was 
53.9 years (range 50–65). Mean follow-up was 28 months 
(range 24–34 months) (Table 1). The primary mechanism of 
injury was skiing (39 knees), followed by non-contact sports 
(n = 11), falls (n = 10), work accident (n = 6), motor vehicle 
accident (n = 5) and contact sports (n = 4). Thirteen percent 
of patients did not practice any sports activity before ACL 
rupture. There were 43 patients with meniscus tears, 23 had 
traumatic tears and 20 had degenerative meniscal lesions. 
Of these 23 patients with traumatic tears, 10 were treated 
by suture repair, and 9 underwent partial meniscectomies. 
In four stable asymptomatic lesions, the choice was non-
removal. For degenerative injuries, 17 partial meniscecto-
mies were performed.

At the last follow-up, the mean overall IKDC score 
increased from a preoperative mean of 54.4 ± 21.9 (median 
54, range 9–92) to 82.9 ± 13.1 (median 86, range 56–100), 
showing a statistically significant difference (p < 0.001). 
Mean preoperative Lysholm score was 67.4 ± 22.2 (median 
72, range 16–99) and mean postoperative Lysholm score 
was 90.4 ± 12.1 (median 93, range 56–100) (p < 0.001). 
The mean overall KOOS score increased from a preop-
erative mean, showing a statistically significant difference 
(p < 0.001) (Fig. 1). The median preoperative Tegner score 
was 5 (2–8) and the median postoperative score was 5 (1–7) 
(Table 2).

Table 3 shows the IKDC, Tegner, and Lysholm scores 
after the final follow-up per up of meniscal tear. There was 
not a statistically significant difference between mean scores 

Table 1   Demographic Data (n = 75 Patients)a

a Data are reported as mean
b Four-strand Semitendinosus Grafts (4ST)
c Four-strand semitendinosus and gracilis tendon grafts (4STG)
d Pivoting, noncontact sports: volleyball, skiing, tennis, and badmin-
ton
e Nonpivoting sports: cycling, running, swimming

Sex (number)
 Male 41
 Female 34

Age (years) 53.9 (50–65)
Follow-up (months) 28.3 (24–38)
Graft (number)
 4ST (short graft)b 58
 4STG (standard graft)c 17

Type of sport (%)
 Pivoting, noncontactd 64
 Nonpivotinge 36

Time between accident and surgery (months) 13.3 (5–77)

http://www.easymedstat.com
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for meniscal repair, meniscectomy and those patients with 
normal menisci undergoing ACL reconstruction (n.s.).

The most frequent postoperative complications in the 
first week were hematomas (2%), which were successfully 
treated with conservative measures. At the latest follow-up, 
the graft failure rate was 8%, and 7% of patients had second 
surgery. One patient was operated for a cyclops syndrome, 
and four patients underwent secondary partial meniscectomy 
after ACL reconstruction. Among failures, resection of the 

meniscal segments primarily repaired occurred for two 
medial tears: in one patient with a symptomatic degenerative 
lesion, and in one patient because of insufficient resection 
of the initial lesion.

At the final follow-up, 86% of patients had returned to 
sport, 51% to their preinjury sports level, 20% at a lower 
level, and 15% changed sports. No difference in time to 
return to sport was found between the different groups of 
meniscal tears (n.s.) (Table 3). Among the sports studied, 
there was a higher rate of return to the same level in the ski-
ing group (54.5%) versus non skiing group (45.3%). Com-
pared with the non skiing group, the skiing group had higher 
preoperative and postoperative Tegner scores (p < 0.05). 
Preoperative IKDC, KOOS sport, KOOS symptoms, and 
Lysholm scores did not differ significantly between the ski-
ing and non skiing groups (n.s.) but postoperative IKDC 
and Lysholm scores differed significantly (p < 0.05). Fur-
thermore, 72.3% of patients in the skiing group returned to 
the same level or a lower level of play than the one they had 
previous to the injury versus 58.6% in the other group. The 
main reasons for changing sports activity were fear of re-
injury (48%), less time for participating in the previous sport 

Fig. 1   Median KOOS item 
scores according to preoperative 
and postoperative. (p < 0.001 for 
all items)
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Table 2   Comparison between pre-injury or preoperative and postop-
erative clinical outcomes

Data are reported as mean ± SD
IKDC International Knee Documentation Committee
a Data are reported as median + range

Pre-injury Final follow-up p value

Tegner scorea 5 (2–8) 5 (1–7)
Preoperative Final follow-up

Subjective IKDC score 54.4 ± 21.9 82.9 ± 13.1  < 0.001
Lysholm score 67.4 ± 22.2 90.4 ± 12.1  < 0.001

Table 3   Participant 
demographics

Comparison of mean or median score following menisectomy, meniscal suture and ACL only
IKDC International Knee Documentation Committee
a, c,dData are reported as mean ± SD. bData are reported as median + range

ACL-only (n = 39) Menis-
cal repair 
(n = 10)

Meniscectomy (n = 26) p value

Subjective IKDC postoperativea 83.5 ± 12.2 81.9 ± 13.1 82.7 ± 10.1 n.s
Tegner postoperativeb 5 (1–7) 5 (1–7) 5 (1–7) n.s
Lysholm postoperativec 91.5 ± 12.1 88.2 ± 11.4 89.4 ± 10.1 n.s
Return to sport (months)d 7.2 ± 1.2 7.4 ± 1.0 6.9 ± 1.3 n.s
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(26%), knee instability (9%) and pain (17%). New sports 
that were chosen were low impact joint friendly sports: long 
walks/trekking (36%), cycling (34%), gym activities (21%), 
and swimming (9%).

Univariate analysis demonstrated that patients who 
returned to their average performance level were those with 
a significantly higher pre-injury sports level. The mean pre-
injury Tegner score was 6 (range 2–8) in the group which 
returned to the usual level of sport versus 5 (range 3–6) in 
the other group (p < 0.05). Sex, cartilage injury at the time of 
surgery, a lateral or medial meniscal injury, IKDC, Lysholm, 
and KOOS scores before the operation were not found to 
be significantly correlated with a return to preinjury sports 
level.

Discussion

The main result of this study was that arthroscopic ACL 
reconstruction in patients aged 50 years and older resulted 
in excellent functional outcomes.

This study showed that at the last follow-up, the mean 
overall IKDC score, KOOS score, and Lysholm score 
increased, with a statistically significant difference. The 
results obtained were similar to those observed in patients 
over 50 years of age in the literature [4, 11, 22, 41–43, 48]. 
Figueroa et al. [15] reported that after 2 years of follow-
up in patients over 50 years of age after ACL reconstruc-
tion, the IKDC score and Lysholm score increased from 
42.9 to 90.9 and 50.1 to 93.7 (p < 0.001). Furthermore, 
these results seem to be match with previously published 
results in patients over the age of 40 years as well as younger 
patients [6, 12, 20, 33, 37, 45]. In studies by Cinque et al. 
[8] as well as Iorio et al. [21], outcome scores do not seem 
to differ between a younger (age 20–30 years) and older 
(age 50–75 years) patient cohort, with bone-tendon-bone 
or hamstring grafts. A low rate of complications and repeat 
operations was observed in this study. The graft failure rate 
was of only 8%, and 7% of patients had a second surgery. 
In a recent systematic review, Costa et al. reported results 
that are analogous to those in younger patients [10]. These 
results suggest that the advantages of ACL reconstruction 
outweigh the non-operative rehabilitation programs when 
comparing clinical outcomes.

The current study demonstrates that overall, at 
24 months after surgery, 86% of patients had returned 
to sport though not necessarily the same, and 51% had 
returned to their preinjury sports level. This seems to sup-
port the meta-analysis by Ardern et al. [1] who showed 
that the return to sport was 82% and 63% at the same level 
after a mean 41.5 months follow-up. Gerometta et al. [17] 
reports that 92% of patients return to sport but only 38% of 
these athletes return to preinjury levels after 2 years. The 

difference in the return to preinjury levels can be explained 
by the fact that the majority of patients in our study were 
considered recreational athletes, whereas many of the 
patients in the Gerometta et al. study practiced at a com-
petitive level. The return-to-sport rate is not always clearly 
reported in the literature, between 30 and 100% depending 
on the studies [13, 23, 36]. Toanen et al. reported the rate 
of return to preinjury level of sport in patients 50 years 
and older [41]. Panisset et al. showed that time to return to 
sports and resumed levels were similar to those in patients 
under 40 years of age [31]. In this study, the return-to-
sport rate was 83%, and the rate of return to the preinjury 
level of sport was 50%. Here, we retrospectively assessed 
the rates of return to sports in a population with high-
demand activities (skiing). In the skiing group, 72.3% 
returned to their previous sports after ACL reconstruction. 
Work, lifestyle, and family greatly influence the decision 
to continue playing the game at a preinjury level after sur-
gery in these populations. Therefore, ACL reconstruction 
is a viable surgical option in patients 50 years and older, 
especially among patients who enjoy athletic activities.

In the present study, ten patients had longitudinal verti-
cal traumatic tears, in the red-white or red-red zones. No 
ramp lesion was found. In this case, the first-line choice is 
to repair. In four traumatic tears, the decision was the non-
removal for stable asymptomatic lateral meniscal tears in 
conjunction with anterior cruciate ligament reconstruction. 
Meniscus preservation, if possible, is particularly crucial 
in ACL injured knees. Meniscus preservation (repair or 
non-removal) in combination with ACL reconstruction 
protects the articular cartilage and the ACL graft, reduc-
ing residual laxity. ACL reconstruction also protects the 
meniscus repair. Meniscus repair outcomes with an ACL 
tear are now well-established. Even if the short-term clini-
cal results (≤ 1-year follow-up) for ACLR with concomi-
tant meniscal surgery are better for meniscal resection, 
meniscal repairs have better long-term patient-reported 
outcomes and better activity levels than meniscectomy 
[25, 34, 38, 49]. Melton et al. reported that good long-
term outcomes could be obtained in patients up to over 
12 years after combined ACL reconstruction and menis-
cal repair when compared with ACL reconstruction and 
meniscectomy [26]. Lepley et al. reported that concomi-
tant meniscectomy or meniscal repair did not affect the 
time when individuals returned to sport following ACL 
reconstruction [25]. 23 patients had typically degenerative 
meniscal lesions, with a horizontal cleavage of the menis-
cus. The most common location was the posterior horn of 
the medial meniscus. For 17 patients, arthroscopic partial 
meniscectomy was proposed after 3 months and persistent 
pain and/or mechanical symptoms related to a DML with 
normal Radiograph but an abnormal MRI [2, 3]. Fayard 
et al. reported that rigorous patient selection is mandatory, 
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as radiologic signs of medial tibiofemoral osteoarthritis 
indicate a risk of poor outcome [14]. The main message 
remains: save the meniscus.

In this study, a return to the pre-injury level of sport 
after a primary ACL reconstruction was correlated with a 
high sports level before ACL injury. The pre-injury Teg-
ner score was the only factor influencing a return to the 
pre-injury level of sport in univariate analysis. The results 
confirmed the findings of several previous studies. Lai 
et al. [24] in a recent systematic review reported that elite 
athletes had a 94% rate of return to play, with the same 
or higher competition level. Higher performance players 
return to play and return to prior performance at higher 
rates. However, the rate of sport participation can decline 
over time. Walden et al. [44] reported a return to sport in 
professional soccer at a mean of 90% after 12 months, with 
only 65% still playing at 3 years after ACLR. It might be 
interesting to see if this evolution follows the same curve 
in patients over 50 years old. However, our study was lim-
ited to a shorter-term follow-up. This means that we can-
not comment on sports participation in the long term, but 
we believe that 2 years is an appropriate interval at which 
to evaluate return to play. 48% of patients in our study 
who did not return to sports reported fear of re-injury as 
the main reason. The psychological component has been 
investigated with ACL-RSI score in the literature [5, 46], 
and it should be understood that psychological readiness 
and fear of reinjury influence the probability of an athlete 
returning to play [47].

Some limitations of this study should be mentioned. 
First, the study is retrospective and without a control group. 
The outcome assessment was done at a minimum follow-
up of 2 years with a minimum number of patients lost to 
follow-up, which is difficult in this active and mobile popu-
lation. Second, we did not perform a sample size calcula-
tion, and the study could was underpowered to detect a 
difference in some of the outcomes analyzed. Finally, there 
were no radiographs at follow-up, which would have been 
useful to evaluate the relationship with clinical results.

Conclusion

ACL reconstruction is a viable surgical option in patients 
aged 50 years and older, especially among patients who 
enjoy athletic activities. Overall, complication rates are 
low. The rate of patients who returned to sport after surgery 
was 86%, of which 51% returned to the same or higher per-
formance level. A higher sport level before ACL injury is 
associated with a return to the pre-injury level of sport after 
primary reconstruction.
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