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Abstract: The effort of the rehabilitation journey to solve the several known functional and clinical problems after
anterior cruciate ligament reconstruction should be directed toward implementing effective recovery strategies starting the
day after surgery. Resistance training is a reliable approach to restore general knee function, but in the early postoperative
stages, it may be difﬁcult to apply proper loading strategies to obtain tangible improvements owing to surgery-related
impairments. Accordingly, applying continuous light resistance during functional tasks such as gait may help to address
this issue. As such, bracing models that provide resistance to knee motion have recently been developed and have been
shown to help in restoring a proper walking pattern in terms of moment and range-of-motion symmetry. Therefore, the
adoption of such bracing models may be regarded as a suitable option to consider to boost the achievement of rehabilitative milestones, therefore generally improving rehabilitation quality.
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ide-to-side asymmetries during gait,1 strength imbalances,2 persistent muscle atrophy,3 and motor
programming alterations4 are common and known
problems after anterior cruciate ligament reconstruction (ACLR). Finding strategies to effectively act on
such parameters in the early stages after surgery is
therefore paramount, and new rehabilitation techniques such as blood ﬂow restriction training5 and
neuromuscular electrical stimulation superimposed on
movement6 seem to be promising. Concerning walking
pattern alterations, different strategies have been
implemented and resistance training is widely used
although it is gait-nonspeciﬁc. The use of traditional
braces in the ﬁrst few weeks postoperatively have been
shown to have little or no effect on gait-pattern restoration7; on the contrary, newer rehabilitative braces
with applied resistance to knee motion have been
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shown to be effective in restoring gait alterations. In
particular, our preliminary investigation in 2020
showed that the adoption of an innovative rehabilitative brace equipped with a spring system that resists
knee ﬂexion and facilitates knee extension helps in
recovering range of motion (ROM) in terms of side-toside symmetry and damping ability during gait early
after ACLR compared with a traditional brace that locks
the knee in full extension.8
In their study “Functional Resistance Training After
Anterior Cruciate Ligament Reconstruction Improves
Knee Angle and Moment Symmetry During Gait: A
Randomized Controlled Clinical Trial,” Johnson,
Brown, Palmieri-Smith, and Krishnan9 further examined this topic, randomizing 30 patients into 3 groups.
The ﬁrst group received functional resistance training
(FRT) by use of a robotic rehabilitative brace that provided resistance to both knee ﬂexion and extension
motion coupled with real-time kinematic feedback. The
second group received FRT through a custom resistance
band device that applied resistance to knee extension
along with kinematic feedback. The third group wore
the same brace model as the ﬁrst group except that no
resistance was applied; however, kinematic feedback
was maintained. All groups underwent 8 weeks of
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treadmill walking training 2 to 3 times per week. Before
and after this 8-week period, patients underwent
testing of the knee angle and moment symmetry. In
brief, the results of the study can be summarized as
follows: FRT used in both the brace and custom-device
groups showed signiﬁcant improvements compared
with the third group, in which no resistance was
applied. In particular, the brace group showed greater
improvements in knee ROM compared with the
custom-device and no-resistance groups whereas the
custom-device group achieved greater results in
moment symmetry compared with the brace and noresistance groups.
It is a matter of fact that, considering the available
evidence up to now, the use of a knee orthosis after
ACLRddespite its large-scale adoptiondis not crucial
from the clinical and functional recovery perspectives.
Nevertheless, it should be taken into account that the
robust of evidence is mainly built on the analysis of
“non-rehabilitative” braces either locked in full extension or with adjustable ROM,10 therefore giving no
rehabilitative stimulus to the knee and lower-limb
complex. In light of this, one is likely to think that
such types of orthoses may provide little or no beneﬁt
to the multidimensional recovery process after ACLR
because none of the aforementioned parameters are
being rehabilitated. On the contrary, ﬁrst, our preliminary investigation in 20208 and, subsequently, the
current randomized controlled trial by Johnson et al.9
have analyzed the effectiveness of orthoses in stimulating the neuromuscular system when coupling
applied resistance with functional tasks such as walking
in this case, showing that the adoption of these brace
models may be promising in supporting functional
recovery after ACLR. Furthermore, considering the
donor-site morbidity of hamstring and patellar tendon
autografts (the 2 autografts mainly used for ACLR), the
robotic brace model used in the study of Johnson et al.,
which provides resistance to both knee extension and
ﬂexion, may overcome the limitations of the brace used
in our study, which applies resistance only to knee
ﬂexion, thus increasing the effectiveness and rehabilitative power of the orthosis model presented in their
study.
To conclude, whether the adoption of a postoperative
knee brace after ACLR is actually beneﬁcial is yet to be
established; however, newly developed rehabilitative
brace models with applied resistance to knee motion
seem to be promising in helping to restore the gait
pattern, as well as knee function in general. In my

experience, in all patients presenting with voluntary
activation and load avoidance problems in the early
stages, the adoption of a rehabilitative brace may be a
suitable option to help in “getting out of trouble.”
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