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Recent studies have shown satisfactory functional results after spontaneous healing of a 
ruptured anterior cruciate ligament (ACL). However, current literature on this topic may 
exclude important parting selection, outcome measures, and long-term results. 
Rehabilitation protocols applied in those studies, as well as objective assessments appear 
far from the usual gold standard after ACL reconstruction. Ideally, outcomes measures 
should be based on the same testing procedures that are recommended to clear an 
athlete to return to sport following ACL reconstruction. There is still a lot to understand 
in how an injured ACL may heal, and therefore ACL injury management should be 
individualized to each patient and carefully discussed. 

INTRODUCTION 

In the last few years, non-operative management after an
terior cruciate ligament (ACL) injury has gained a lot of 
popularity and surgery may not always be recommended. 
Specific criteria such as age, desired sport and work ac
tivities, intensity of sporting activities and associated le
sions might be able to inform patients and practitioners 
on the possibility of non-operative management. A battery 
of functional tests and Patient Reported Outcomes Mea
sures (PROM) have been shown to identify patients who 
might respond well to conservative treatment (copers) ver
sus those who might not (non-copers). 
In parallel to studies focusing on outcomes without ACL 

reconstruction, there is emerging evidence that the ACL 
may spontaneously heal offering similar perceived quality 
of life and sport participation than patients with recon
structed ACL in the long term.1 Within this context, a re
view of this new literature is necessary to best inform pa
tients of the options available to them. 

WHAT DETERMINES WHETHER AN ACL CAN 
HEAL? 

It is well documented that the ACL attempts to heal, and 
a decrease and reduction in tibial translation may be ob
served in some patients.2 However, the process of healing 
is not considered optimal; the ACL may not heal onto the 
anatomical femoral attachment, and different patterns of 
scar formation may influence ligament length and subse
quent knee stability. In a retrospective study, Costa Paz et 
al. demonstrated the possibility of ACL healing using mag
netic resonance imaging (MRI).3 It should be noted that two 
patients over fourteen had a re-injury (and needed a recon
struction) and 30% had knee-related deficiencies on clini
cal examination (Lachman and pivot shift tests).3These re
sults are similar to Fujimoto et al. who showed that 26% of 
patients with a hypothetical ACL healing (MRI and KT-2000 
arthrometer were performed) had to subsequently undergo 
reconstruction.3,4 Recently, a secondary analysis of the 
KANON trial showed that within the non-reconstructed 
group, those who were considered to have healed ACL’s 
based on MRI findings, had better functional scores than 
the rest of the non-reconstructed group as well as the ACL 
reconstructed group at 2 years follow-up.1 These results 
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may challenge current clinical practices and management 
of ACL injury. However, the term “healed” should not only 
refers to ACL’s fibers continuity observed on MRI but also to 
functional recovery. The “healed” ligament may have dif
ferent mechanical properties than the original. This could 
explain why within the healed ACL group 25% had an ab
normal pivot shift test, 56% had an abnormal Lachman’s 
test and an increased tibial translation was observed in 
laximetry testing. 
As highlighted in a recent systematic review, studies on 

this topic are of low quality and there results could not 
lead to a reliable and generalizable conclusion.5 This re
view also pointed out that healing capacity of the ACL may 
be dependent on the rupture’s location and the conserva
tion of the sheath of the ACL. Proximal ruptures having 
more chance to heal than distal ruptures. Another impor
tant factor observed by authors was that in many included 
studies rehabilitation protocols were not detailed. Rehabil
itation protocols are different and have the potential to al
ter the outcomes between groups in studies.5 For exam
ple, Razi et al. recommended from the first week of injury 
to perform active range of motion out of brace, isometric 
quadriceps exercise, close kinetic chain exercise based on 
each individual’s pain tolerance, and stationary biking from 
the third week. In patient with valgus knees, they delay 
weight bearing until 6 weeks.6 During the acute phase Fu
jimoto et al. allowed early range of motion and quadriceps 
muscle strengthening exercises with a brace that had a 20° 
initial range of motion restriction. Weight-bearing was also 
allowed, as tolerated, with crutches initially. Full weight-
bearing without the use of crutches was generally achieved 
within 4 weeks after the trauma.4 According to Jacobi et 
al., full weight bearing was allowed from the start of the 
treatment. Range of movement to the extent possible in 
the brace was allowed, giving patients a range of flexion of 
about 0° to 100°. Removal of the brace was allowed in 90° of 
knee flexion (sitting position) without quadriceps contrac
tion. With the knee in flexion it was also the recommended 
position to take a shower. After four months, the brace was 
removed and exercises and physiotherapy were started to 
aid the recovery of muscle strength and full mobility. Sport
ing activity, including cutting and pivoting, was allowed af
ter six months.7 

According to Blanke et al. ACL healing happened in low-
demand patients with femoral single bundle lesions with
out increased posterior tibial slope.8 In general, evidence is 
lacking regarding which criteria may indicate whether ACL 
healing is possible after an injury.5 The healing process of 
the ACL is still poorly understood, and it is difficult to know 
which patients are likely to have a healed ACL. It is also 
questionable whether some ACLs healing are not confused 
with ACLs scarring to the posterior cruciate ligament. This 
may happen in studies using MRI outcomes instead of an 
arthroscopic assessment which is the gold standard for ACL 
rupture. 

FUNCTIONAL KNEE BRACE MANAGEMENT 

To support ACL healing, some current protocols propose 
functional bracing management for periods of up to 12 
weeks.4,7,9,10 Few studies have assessed the effect of func
tional bracing management on ACL healing.4 Fujimoto et 
al. showed that functional bracing management can help 
ACL healing but in a population with low intensity of phys
ical activity.4 Functional bracing management seems to re
duce ACL strain, which may improve the healing process. 
More recently, a case series in which they immobilized pa
tients at 90° ok knee flexion for four weeks after ACL injury 
was published.10 The purpose was to diminish the distance 
between the origin and the insertion of the ACL to favor the 
healing process. They obtained interesting result with 90% 
of patients showing signs of ACL healing at 3 months post 
injury (MRI and Lachmann test). However, 50% were clas
sified as grade 2-3 on the ACL Osteoarthritis Score which 
may be indicative of a non-functional ACL explaining sig
nificantly lower scores of this group on the ACL-Quality Of 
Life score. 
It is to remember that current guidelines do not recom

mend functional bracing management after ACL injuries or 
ACL reconstruction. Strict bracing, as used in the case se
ries study, can lead to knee joint disuse, which may alter 
muscle activation, spinal excitability and intracortical inhi
bition.10,11 The role of functional bracing on postural con
trol is not clear either. Birmingham et al. concluded that 
functional bracing may improve performance during simple 
tasks but not during more functional or daily living tasks.12 

From a broader perspective, a systematic review looked at 
the effect of functional bracing on patient-reported out
come measures and functional outcomes. No difference was 
observed between patients who wore a knee brace after 
ACLR and those who did not.13 

Overall, there is very limited evidence that functional 
bracing influences ACL healing or is of any benefit for the 
patient and wearing a brace for a prolonged period may 
have undesirable effects. 

RETURN TO SPORT AND SPONTANEOUS ACL 
HEALING 

Filbay et al. presents the most advanced study in terms of 
objective results on spontaneous ACL healing with their 
secondary analysis of the KANON trial. Two-year outcomes 
were better in the healed ACL group (n=16) compared with 
the non-healed group (n=14) (mean difference (95% CI) 
KOOS-Sport/Rec: 25.1 (8.6-41.5); KOOS-QOL: 27.5 
(13.2-41.8)).1 It is to notice that the battery of tests used in 
this study (KOOS-Sport/Rec, KOOS-QOL, KOOS pain, KOOS 
symptoms, Tegner Activity Score, KT-1000, Lachman and 
pivot shift tests, radiography) does not correspond to vali
dated return to sports evaluations found in the current in
ternational literature,1 and KOOS subscales use as outcome 
measure in this study has been shown to be of poor re
sponsiveness for patients with ACL injury.14 Objective data 
on muscle strength, functional tests and the psychologi
cal aspects of return to sport are lacking. Regarding the 
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level of activity, authors recorded a mean pre-injury Teg
ner score of 8, which corresponds to high-intensity activ
ity level. Unfortunately, they didn’t compare Tegner scores 
from the 2 and 5-year follow-up between healed and non-
healed group. Similarly, the addition and comparison of a 
pre- and post-Marx activity scale would have provided in
formation on the homogeneity of the groups in terms of 
their involvement in pivoting sports, which are responsible 
for most ACL injuries. It should also be noted that profes
sional athletes were excluded from this study. It is therefore 
impossible to extrapolate the results to this specific popu
lation. 
Patients’ perceived function is very well represented in 

their study and it is a fundamental aspect of treatment’s 
success. However, the authors may not have chosen the 
most appropriate questionnaire to assess this aspect. Fu
ture research also needs to include more objective data on 
strength, function, and psychological aspects. This is es
pecially true for populations involved in pivoting activities 
with a high level of intensity. To date, there is a lack of 
evidence regarding return to sport, especially at the elite 

level, after ACL ‘healing’ and too much uncertainty to rec
ommend this type of protocol. 

CONCLUSION 

Different options to treat patient with an ACL rupture exist. 
Non-surgical options may not be suitable to every patient 
and should be taken with extreme caution and truthfully 
discuss with the patient and within the medical team. 
There is evidence that conservative treatment can be suc
cessful in the general population, with some people healing 
their ACL. This is not the case for elite athletes. The emerg
ing evidence regarding the ability for the ACL to heal is in
triguing and may change clinical practice in the future, but 
we urge clinicians to take these results with extreme cau
tion as this may only be suitable for a very small percent
age of the population. Much more research is needed before 
recommendations for this option can be generalized. 
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