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Abstract

Purpose: Mental imagery exercise (MIE) is an innovative technique that has various clinical applications, particularly in physical therapy and rehabilitation. Some
Studies had shown the effectiveness of MIE in physical therapy and rehabilitation, particularly for numerous types of sport injuries. The aim of this present review is
to provide a critical overview of the current literature on the effectiveness of mental imagery exercise as an innovative physical therapy and rehabilitation technique
with respect to the following goals: (i) improving muscular strength, (ii) regaining range of motion, (iii) decreasing pain, (iv) increasing self-efficacy and (v) reducing”
kinesiophobia” in knee after Anterior Cruciate Ligament Reconstruction (ACLR).

Method: For accomplishing this objective, our review was focused on the articles published in accordance with the following parameters: English language journals,
conducted on patients with Anterior Cruciate Ligament Reconstruction, on both genders, and those that tackle comparison of mental imagery exercises with other
exercises. In addition, the PubMed search strategy was used for the identification of the included studies.

Results: Our results showed that some authors suggested a significant improvement in muscle strength and pain reduction after Mental imagery exercise, while other
investigators provided results regarding a lack of significance in these variables (i.e. muscle strength and pain). However, all studies had provided evidence related to
improved knee range of motion, decreased kinesiophobia, and enhancement in self-efficacy after MIE.

Conclusion: In conclusion, the effectiveness of mental imagery exercise after Anterior Cruciate Ligament Reconstruction could be considered as evidence-based
practice in physical therapy and rehabilitation protocol.

dimensions which are in a close relationship and are reciprocally
influenced by the body conditions [7]. These dimensions were studied
for a long time in the past decades and had been proven to enhance the
physical therapy and the rehabilitation outcomes in sport injury [4,9].

Introduction

Anterior Cruciate Ligament (ACL) is one of the most important
stabilizing ligaments in the knee joint. Many studies have focused on
the mechanisms of ACL injury such as landing on a hyperextended

knee, pivoting on planted foot, and sudden or abrupt deceleration [1-3]. As one of the cognitive- behavioural approaches, mental imagery

exercise, is defined as “Mental imagery is a fully immersive multi-
sensory procedure that associates as numerous senses to create a mental
image and process it without the presence of external stimuli” [10,11].
There is evidence in support of improving the sensorimotor deficits after
ACLR [12] by enhancing the post-operative abilities and performances
[13-15], as it has been shown that mental imagery exercises induce
activation of the motor region in the brain and consequently, enhance

Pain, swelling, limited range of motion, progressive muscle
weakness, instability, and inability to return to play are the most
important clinical outcomes of ACL injury [4]. Moreover, studies
that have considered biomechanics, identified three main kinematic
consequences of the injury like loss of control of anterior translation
of the tibia, a modification of the axis of rotation in the knee joint, and
poor synchronization between the lateral femoral condyle and tibia
[5]. Therefore, surgical intervention for ACL reconstruction have been
recommended as the first choice [6] alongside with physical therapy
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and rehabilitation strategies which could deeply influence the outcomes
[7]. Thus, the role of physical therapy began from the earliest possible
phase by using modalities and in particular exercise therapy [8].

Furthermore, many recent studies have suggested that the ACL
physical therapy and rehabilitation protocols did not only affect the
proprioception, but also, had a great influence on the psychological
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the muscle activity, performance and motor learning [16]. Jackson et al.,
Hadian et al. provided evidence that the same neurological adaptations
in the learning process were found after mental imagery exercises when
compared to regular physical exercises [17,18]. Yue and Cole previously
explained this suggestion in detail in 1992. They considered that the
strength gains after MIE were related to the central programming of
a maximal voluntary contraction (MVC) [19]. In addition, in 2010,
Akamatsu et al. found that there were significant changes in the Frontal
Theta frequency while using cortical activation approach in ACL
patients [5].

Additionally, many studies have suggested that mental imagery
exercises may allow patients to cope with adverse psychological states
related to the injury by controlling some factors such as anxiety after
injury, depression and self-confidence [4,9,14,15,20]. In other words,
mental imagery is known as an innovative technique in sports injury
rehabilitation [21].

Accordingly, researchers suggested different types of mental
imagery exercises such as, visual, auditory and kinaesthetic imagery
ones [22,23], which were identified to make a global sensory-motor
experience in reference to perception.

Thus, despite the difference in impact between the external visual
imagery achieved by recruiting a video of a third person and the
kinaesthetic imagery [24,25], results in this field remain irrelevant.

Within this context, the aim of this study is to define the evidence-
based role of mental imagery exercises in ACLR physical therapy and
rehabilitation concerning the enhancement of muscle strength, ROM,
knee stability and other psychological effects.

293 studies identified through
PubMed/ MEDLINE

[

Methods and materials

Search strategy (Annexes 1 and 2)

A comprehensive literature search was performed using the
following electronic databases: Medline/ PubMed, Scopus, Web of
Science, Cochrane library and PEDro after 2001 till Dec. 2019.

Inclusion criteria:
1. RCT and experimental studies were included,

2. Studies performed after 2001 to limit our review on the most recent
studies in this field,

3. Articles recruiting ACLR patients for both genders,

4. Articles comparing mental imagery exercises to other techniques of
rehabilitation,

5. Articles published in English language.
Exclusion criteria

1. Studies in which the participants were suffering from other knee
pathologies, or bilateral knee surgery,

2. Studies recruiting patients with diabetes, hemophilia, cancer,
osteoporosis, or cardiovascular diseases.

Results

Characteristics of the included studies: A total of 567 articles were
identified through the literature search (PISMA Flow Chart in Figure
1), 10 duplicate articles were removed, which left 557 articles to study.

Scopus (214), Pedro (1), Cochrane (2) &
Web of Science (57)

|

Identification

Remaining 557 records after removing 10 duplicated studies

514 studies excluded after screening

of the titles & abstract

Screening

43 studies assessed for eligibility (full text)

Eligibility

37 studies excluded due to:
e 3 about evaluation scales
e 1 medical approach

e 16 population not specific to ACL
e 9 pure psychological approaches
e 7 Study design

e 1 other neurocognitive approach

Included

6 RCT included

Figure 1. PRISMA Chart
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Out of those studies, 514 articles were excluded after a review of the title
and abstract and the full-text versions. The remaining 43 potentially
relevant articles were screened, and 37 articles were excluded for not
including a specific sample of patients experiencing anterior cruciate
ligament reconstruction (n=16), or a pure psychosocial intervention
(n=9), or for study design reasons (n=7) and for other reasons (n=6)
(Supplementary Appendix 1 and 2).

Sex-relevant studies [4,7,9,20,22,26] met the inclusion criteria and
then were encompassed and categorized as shown in (Table 1).

The characteristics of the included studies were presented in table 2.
A total of 237 patients (175 males and 62 females) after anterior cruciate
ligament reconstruction were recruited. The patients’ ages ranged from
15 to 53 years. All patients underwent arthroscopic anterior cruciate
ligament reconstruction.

Methodological quality of the randomized controlled studies:
All studies recruited are classified with level 1B of evidence and using
the Pedro scale (i.e. based on 11-items), the methodological quality of
included studies was assessed. A valid and reliable scale for rating of
the quality of randomized trials [27,28]. Giving a score for ten of the 11
items on the scale performed the evaluation and a summed score from
0 to 10 with higher scores reflects a higher methodological quality. Two
colleagues, who had no conflict of interest with our review, scored each
study. The score was taken by dividing the sum of the two evaluations
by 2 then comparing it with previous evaluations cited in previous

Table 1. Risk of Bias

systematic reviews or mentioned in Pedro site. As a result, scores were
from 5 to 9 over 10 (Table 2).

Risk of bias (Table 1): Using the Cochrane Risk of Bias Tool, two
authors evaluated the risk of bias in the 6 recruited studies.

The Cochrane risk of bias tool was released in 2008 and updated
in 2011. It is based on seven bias domains: sequence generation and
allocation concealment (both within the domain of selection bias or
allocation bias), blinding of participants and personnel (performance
bias), blinding of outcome assessors (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias) and
an auxiliary domain: “other bias” For each bias domain, the tool urges
users to assign a judgment of “high,” “low” or “unclear” risk of bias and
to document the basis for their judgments

Table 1 mentioned that 23.8% of studies have high risk of bias, 11.9%
with unclear risk of bias, and the rest are with low risk of bias. Hence,
the recruited studies have good methodological qualities according to
Cochrane Risk of Bias Tool.

Effects of VRI (Table 3):

Maddison et al. in 2012 found that the use of mental rehearsal
activities with 21 patients with ACLR led to an improvement of knee
stability (knee laxity was greater with control group than experimental
group (M=- 4.75, SE 2.31) and (M =- 1.96, SE 3.15) respectively). In
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Selective reporting

Other sources of bias

Participants and personnel

Outcome assessment

Incomplete data

Table 2. Characteristics of included studies
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Low risk of bias
High risk of bias
Not clear

Article Author Year Title Journal IF PEDro Level of Evidence
R. Maddison, et al. Guided imagery to mprove funf:tlonal Scandinavian Journal of Medicine &
1 2012 outcomes post-anterior cruciate ligament . . 4.621 7 1B
[29] . Science in Sports
repair

The Video insight method: improving

2 Stefano Zaffagnini, et 2013 rehabilitation following anterior cruciate Knee Surgery, Sports 301 9 IB
al. [7] ligament reconstruction—a preliminary Traumatology, Arthroscopy :
study

3 R. Maddison etal. [9] 2006 Modeling and rehabilitation following | 1o ¢ Bepavioral Medicine 3118 5 1B

anterior cruciate ligament reconstruction

Effects of Relaxation and Guided Imagery
Cupal and on Knee Strength, Re-injury Anxiety, and e
4 Brewer [4] 2001 Pain Following Anterior Cruciate Ligament Rehabilitation Psychology 379 8 1B
Reconstruction

Benefits of Motor Imagery Training on Journal of Strength and
3 Lebon ctal. [26] 2010 Muscle Strength Conditioning Research 2.06 7 1B

Increased Muscle Activation Following Applied Psychophysiolo
6 Lebon et al. [22] 2012 Motor Imagery During the Rehabilitation pphied 'sychophysiology 1.347 5 1B

. . . Biofeedback
of the Anterior Cruciate Ligament
IF: Impact Factor, PEDro: PEDro scores
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Table 3. Results of included studies

Article Population Protocol Outcome measures Results
Knee strength extension:
Experimental Group (EG): No statistical differences at 180°/s (P<
Brief relaxation sequence at the beginning Knee strength: 0.67), or at 60°/s (P< 0.48) at 6 months
of each session Cybex 6000 isokinetic dynamometer Knee Knee laxity:
Mental rehearsal activities: Laxity: Sig. difference: P < 0.05
a) Focus on the physiological processes | KT1000t Arthrometer Greater in the CG (M=- 4.75, SE 2.31)
occurring during each stage of | (Baseline and 6-month post-operatively) compared with the EG (M= - 1.96, SE
N=21, 62 % males recovery, Neurobiological factors: 3.15)
34.86 years b) Suggestions to promote positive | Adrenaline, noradrenaline, and dopamine Neurobiological Factors:
1 (*8.84Y) COpIng responses to treatm'ent, (24-h urine sample collected at baseline, 2, 6, and Sig. decreases in Noradrenalin (P=0.02),
c) Imagery modalities (visual and | 12-week post-ACLR Rehabilitation) and dopamine (P<0.001)
kinesthetic) [25] Rehabilitation self-efficacy: Adrenaline decreases but not sig. effect
d) Listening to CDs of the imagery | Ahletic Injury Self-Efficacy Questionnaire | (£=0-92)-
session between appointments. (AISEQ) Rehabilitation self-efficacy:
Cognitive, motivational, and healing | pehabilitation imagery: Sig. interaction group x time (P=0.01)
imagery [30] Athletic Injury Imagery Questionnaire-2 (AIIQ- | Rehabilitation imagery:
Control Group (CG): 2)[15] Sig. result for EG with P = 0.05 for
Standard rehabilitation cares motivational, 0.01 for cognitive and
0.001 for healing imagery
. IKDC and TKS:
Group A, experimental (EG): Sig. improvements in EG compared to
Video t'hat‘ Produce positive  and CG at follow-up for:
therapeutic “insight” 1) Tegner IKDC (82.0 + 13.8 vs. 71.0 £ 197, p
N=101 Group B, control (CG): 2) IKDC = 0.0470)
5 nll‘gii‘}‘l‘jf-gl'l:\ﬁfp t‘gfﬁg ‘gazhrgl‘:)d‘i‘z; r‘::(igfc“ unfavorable | 3 ppysical and mental SF-36 scores TKS (28.1 6.0 vs. 32.0 = 5.8, p =
psychiolog very 4) Tampa Scale of Kinesiophobia (TSK) 0.0141)
Ageatsurgery was | Instructions: 5) Time to crutches discharge Time to crutches discharge (20.9 + 5.0
33.0£17.0 years Patients were instructed to watch the video Evaluation i vs. 26.5 + 8.2 days, p = 0.0012)
X X uation in pre- and 3 months post-surgery
3timesa wreek for the first 2 months dgrmg Tegner, SF-36 & mental status: Not sig.
the e)A;eAzcu?lon of the same conventional TKS & time to crutches discharge:
rehabilitative protocol . .
Sig. correlation (r=0.35, p=0.0121)
Psychological measures:
Anxiety:
Increases in both groups
Pain:
Expected pain: sig. condition effect
(P<0.05)
Modeling intervention (EG): Psychological measures: Actual pain: not sig. condition effect
2 copying model videos: 1. Expected pain and anxiety (P=0.52) o
1% video: shows exercises to improve | 2- Actual pain ts:sllf(':'mc“y to perform rehabilitation
flex. or ext. walking with and without | 3. Anxiety (state-trait anxiety inventory) : .
N=54 crutches for 2 wks. post-surgery and prior | 4. Rehabilitation self-efficacy: crutches self- dcili;:etrcelxllzis :;l:;)e(;ﬂilt;aqg(} Shlfs i:::g;
3 68 % males to discharge, efficacy, walking self-efficacy and exercise confidence to Wali( Wi.thout crutchfs
15 to 53 years 2™ video: 2 to 6 wks. Post-operative: self-efficacy . S
edited interviews and various action shots | Functional milestones: Wa]l-(mg self-efficacy: sig. difference at
of persons performing tasks (ex. walking) 1. IKDC ;redls?hargf;f(l’;i().OI) o diff .
. xercise self-efficacy: sig. difference af
o €6 R i 0000
: Functional milestones:
IKDC: EG significantly better at 6 wks.
ROM: Not sig. condition effect at 2 and 6
wks. (P<0.76 and 0.36 respectively)
Crutch use: Sig. group difference
(P<0.01) EG sent less time on crutches
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Physiotherapy started 3 days post
operation
Treatment Group (EG): . Kn W (b 6000 fsokinet Kneg strength:
N=30 Relaxation and guided imagery S.: : g ::moﬁ:tt%; (Cybex Isokinetic Slg.. ll’iCTeaSC at. 24 wks. (Pf0:05)
4 282+82Y Videotapes 10 S. /6 months; 1 S. every 2 v . Re-injury anxiety and pain:
Males and females wks. 2. Re}—lnjury anxiety Sig. decrease for EG at 24 weeks post-
Placebo Group (PG): 3 Pan? . . surgery
Attention, encouragement, and support 4. Activity level (Likert-type scale) P<0.01 and reduction was more extent for
Control Group (CG): EG (M = 1.09 and 0.54 respectively)
No intervention
The Leg Press:
Muscle strength: Increase in EG
The 2 groups performed identical bench and CG MVC: Significantly higher
press and leg press exercises . . in EG than in CG (P < 0.05)
_ Experimental Group (EG): * The malea_ll voluntary contract-u.)n (MVC) MR: Sig. interaction between the leg
N=19 . . N and the maximal number of repetitions (MR)
19.75 + 1.72 years 9 participants V1sual¥ze anq feel the using 80% of the pre-test MVC weight prejs MR and the group (EG vs. CG)
5 correspondent contractions during the rest X . (P=0.076)
Healthy students period: *  Muscle strengt.h in lower andAupper limbs The Bench Press:
Imagery and actual contraction : 10&fn ;2;05;):;:;12 tgnie?lsures: circumferences No difference between the EG and CG in
Control Group (CG): ’ £08 MVC & MR
10 participants carried out a neutral task Anthropometric measures:
No sig. difference between pre- and
posttest (P> 0.05)
Both groups received 12 sessions of Activation of vastus medialis:
tzrzc:;s(;?al rehabilitation (a 30-min every Self-estimation of pain: Signiﬁ(:fmtly. greater il:l the EG (P =0.02)
Strengthening, massages, passive joint Visual Analog Scale (VAS) S_elf-es'tlmatmn of_pam:
mobilization, electro stimulation, cycling | Activation of vastus medialis: Sig. pain décréase m b?th groups,
N=12 without strain and cryotherapy. EMG No group significant difference
6 10 men and 2 women | Experimental Group (EG): Motor ability of lower limb Motor ability of lo‘wer 'limb
18 to 40 years (28.5 | The instructions were designed to make | Lower Extremity Functional Scale (LEFS) LEFS scores: No sig. difference between
+5.0Y) the patients using kinesthetic imagery | Anthropometrical es: groups
rather than pure visual MI Knee circumference Anthropometrical measures:
Control Group (CG): Thigh circumference N.O sig. group differenf:e (P>0.05) ‘
Neutral task: “do not perform any mental | pyM of the knee (by goniometer) C1rcgmfer§nces durlr‘lg last  session
training based on movement (e.g., mental provide evidence of a sig. muscle atrophy
calculation or crosswords)” in both groups

MIE: Mental Imagery Exercise; ACL: Anterior Cruciate Ligament; ACLR: Anterior Cruciate Ligament Reconstruction; ROM: Range of Motion; MVC: Maximal Voluntary Contraction;
PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analysis; EG: Experimental Group; CG: Control Group; IKDC: International Knee Documentation Committee
Questionnaire; TSK: Tampa Scale of Kinesiophobia; wks.: weeks; Sig.: Significant; VAS: Visual Analogue Scale; EMG: Electromyography; MR: Maximal Repetition

addition, the rehabilitation self-efficacy and the neurobiological factors
changed significantly within the mental imagery group more than the
control group (P=0.01) [29,30].

Moreover, Zaffagnini et al. in 2013 reported a significant
improvement in the IKDC and TKS assessments, with positive video-
insight compared to with negative video-insight interventions (IKDC
(82.0£13.8 vs. 71.0 £ 19.7, p=0.0470) and TKS (28.1 £6.0 vs5. 32.0 £ 5.8,
p=0.0141)). Also, the time to use crutches changed significantly with
first group (20.9 + 5.0 vs. 26.5 + 8.2 days, p=0.0012) [7].

The modelling-video intervention had been proven to be more
effective than the one with no intervention, with a significant decrease
of expected pain (P<0.05) and an increase of crutches self-efficacy,
walking self-efficacy and exercises self-efficacy (P < 0.01. Also, the
IKDC changed significantly with experimental group after 6 weeks of
treatment [9].

Phys Med Rehabil Res, 2020 doi: 10.15761/PMRR.1000216

Similarly, the relaxation combined with guided imagery led to a
significant increase in knee strength (P<0.05) with a decrease of re-
injury anxiety (P<0.01) after 24 weeks post-treatment as compared with
placebo or control groups [4].

Moreover, Lebon et al. showed that combining the imagery with
actual contraction led to a significant increase of muscle strength and
MVC (P<0.05) when compared to imagery alone [26].

Finally, in another study Lebon et al. stated that the use of
kinesthetic imagery post-ACLR compared to neutral tasks induced a
significant increase of the activation of vastus medialis (P=0.02) with a
decrease of pain (P<0.05) [22].

Discussion

A comprehensive literature search was carried out using Medline/
PubMed, Scopus, Web of Science, Cochrane library and PEDro in order

Volume 5: 5-7
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to find out the effectiveness of MIE in accelerating the recovery after
sport injury [9,14,20]. Therefore, the main aims of this review were to
explain the probable effects and potential mechanisms underlying the
functional and psychological measures of MIE.

Functional measures: Based on our research, imagery exercises
showed to be an effective technique in improving functional outcomes
such as muscle strength, ROM walking ability and increasing knee
stability [20,22,26].

The positive effect of guided imagery exercise on knee stability
reported by Maddison et al. [20], which was in line with Glaser’s results
[31], was correlated with a decrease in the level of adrenaline and
dopamine reflecting lower level of stress, improved healing (KT 1000
scores) and reduced knee laxity in the intervention group. In another
study, Maddison et al. showed significant improvement in the knee
functional outcomes assessed by IKDC and during crutches usage.
They attributed these changes due to an early stimulus for improving
the muscle strength after 6 weeks of training using modelling videotape
of functional exercises [9].

Using video insight method, similar findings were reported by
Zaffagnini et al. [7], as they suggested that adding a video instruction
or feedback to the conventional rehabilitation protocol could positively
affect the short-term clinical outcomes (i.e. 3 months follow-up).

In the neurophysiological aspect, Cupal and Brewer suggested the
possible role of MIE on improvement of muscle strength and functional
measures. They studied the effect of combined relaxation and MIE
[4] after ACLR and attributed the improvement to the modulation of
corticospinal excitability [32,33] and the modification of programming
in the brain [19], a larger brain area that was responsible for controlling
these muscles might increase this improvement [26,34]. Lebon et al.
confirmed these suggestions, when they recorded an increase in EMG
activity without any changes in muscle circumferences after MIE
training. Their findings might be related to neurophysiological rather
structural modifications in the muscles [34,35].

In a different point of view, Lebon et al. stressed on the effect of
combination of MIE and physical training. They reported a more
significant increase of strength in the lower limb muscles compared
with the upper limb muscles [26]. Consequently, we believe that
the generalization of reorganization’s concept related to the cortical
representation needs more studies with larger sample size.

Sidaway et al. and Ranganthan et al. [34,36] opened another window
by suggesting that the mental repetitions of a muscle contraction might
lead to stronger outputs from the brain to target muscle by recruiting
more motor units or reducing the inhibitory inputs on the motoneurone
pool. We also agree that the neural plasticity could act as a promoting
factor in this regard, which is in accordance with previous findings in
evoked potential recording and electrophysiological tools after stroke
[37,38] and limb amputations [39] as well as after knee arthroplasty
[40].

Lebon et al. reported an improvement of 37.86 degrees in knee
ROM by using motor imagery added to the conventional rehabilitation
protocol. However, Maddison et al. in a modelling design study reported
no significant improvement regarding the ROM assessed 3 and 6 weeks
after ACLR [9].

It is worthy to mention that other variables may affect the impact of
MIE on functional and psychological outcomes of the patients. Olsson
& Nyberg found that the imagery perspective, the complexity of task
imagined, and previous physical experience must also be considered

Phys Med Rehabil Res, 2020 doi: 10.15761/PMRR.1000216

among the factors that produce an optimal result in sport rehabilitation
[41].

Psychological measures: pain, anxiety and self-evaluation of the
treatment efficacy: It was established that neurocognitive intervention
based on mental imagery exercises could reduce anxiety [42-44]. With
this regard, Cupal et al. mentioned that the combination of relaxation
and mental imagery exercises led to significant decrease of pain and re-
injury anxiety [4,42]. However, we believe that the small sample size (10
participants) was a limitation for the generalization of their findings.
Lebon et al. [22], focusing on motor recovery, reported a significant
pain decrease in both control and experimental groups (Table 1). They
considered that taking analgesic by participants might be a primary
cause for the absence of significant differences among groups. This
could have been a weakness in their study and perhaps biased the effect
of MIE on pain relief.

More evidence was provided by Maddison et al. who reported a
reduction in preoperative perceptions of anxiety and pain as well as an
increase in postoperative rehabilitation self-efficacy (i.e., use of crutches,
predischarge walking and exercise self-efficacy) and in motivation after
modelling video intervention in ACLR patients. Their results showed a
significant condition effect for perception of the expected pain (but not
for the actual pain) and a decrease in rehabilitation self-efficacy in both
groups (i.e. MIE and control). However, it was more effective for MIE
group, especially at 2 and 6 weeks after surgery. Thus, they concluded
that the decrease of patients’ expectation after surgery was because of
the symptomatic factors such as pain, muscle weakness and limited
ROM [45-48]. Other variables such as self-consideration and intrinsic
motivation were studied by Zaffagnini et al. who reported significant
improvements by using specific images [7].

Conclusion

The aim of this study was to explore the effectiveness of mental
imagery exercises as a neurocognitive-based approach on ACLR
patients. Accordingly, we found out a large number of researches that
suggested that MIE increase muscle strength, range of motion, and knee
stability. It, also, decreases pain and kinesiophobia when implemented
by professional and experienced physiotherapists.

However, the results of the current review showed that there are
still some debates in this regard particularly when MIE was used
alone. Accordingly, we suggest that the combined method including
mental imagery and active physical exercises will be the most effective
technique [18,26]. Thus, for reccommending a guideline, more evidence
is needed in future studies through well-designed protocols with a
larger sample size.

Clinical messages

« Only 6 randomized control trials with good methodological quality
handled the effect of mental imagery with patients after ACLR.

+ These RCTs show that there are still some debates regarding the
protocol to be used to increase muscle strength, range of motion,
and knee stability and decrease kinesiophobia.
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