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Optimal Strategies of Upper Limb Motor Rehabilitation after Stroke
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The purpose of this review is to provide a comprehensive approach for optimal strategies of upper
limb motor rehabilitation after stroke. Stroke is a common, serious, and disabling global health-care
problem. Optimal organization of rehabilitation for stroke patients has been extensively documented.
However, between 30% and 66% of individuals with stroke do not obtain satisfactory motor recovery
of the affected upper limb with rehabilitative interventions. The recovery of the affected upper extremity
depends on intensity, task progression, and repetition to neural plasticity, namely, the ability of central
nervous system cells to modify their structure and function in response to external stimuli. Recently,
constraint-induced movement therapy, motor imagery, action observation, or mirror therapy has emerged
as interesting options as add-on interventions to standard physical therapies. In this review, we will
discuss to establish a framework by which several promising interventions for neural plasticity. (Brain

& NeuroRehabilitation 2014; 7: 21-29)
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a2t oA AREEIL e EEolgte &o7F A &
AH(neural deficit)2] 7l Al (amelioration)3} 7|52 3FAH(func-
tional improvement)o]g2l= 7o ZE: AlgEo] dH &
B Ao ek oAYlelH Sele HE BEF ¥
T T &4E 715 FolEa FHRHE g EE
ke 22 ol N HHe ke wYsor 3 Aol

—_

. AR T 9] AZF - reversal of diaschisis

2. &AE] AlA 9] A A Q] A AY - Direct restoration the
original (damaged) neural circuits

3. & 75 sk It 2T B AuE AF

329 7+ 22l 3] & - Indirect restoration adjacent

or related neural circuits perform the original functions
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1) 7l 2= A= AE JHE-8(Neural plasticity)
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ATH wj& 253 A (ventral premotor cortex, PMv) 2]
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Fig. 1. Strategies of neuromodulation for stroke recovery. 1 = Facilitation or activation. | = Inhibition or inactivation.
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Table 1. Summary of the evidence for specific rehabilitation treatments by Langhorne P, Bernhardt J, and Kwakkel G., 2011, Lancet.

Beneficial or likely to be beneficial (Arm)

* CIMT or modified CIMT for arm impairment and motor function; selected use (A, B)
* Robot-assisted training for upper limb function; selected use (A, B)

Uncertain benefit (Arm)

« Bilateral training for motor function of arm; not mentioned or selected use (B)

* Mental practice for arm function; selected patients (B, C)

* High-intensity therapy for arm function; not recommended or recommended (B)

* Repetitive task training for arm function; not recommended or recommended (B)

+ Electrostimulation for arm function, not mentioned, not recommended, or selected use (B)
+ Electromyographic biofeedback for arm function; not recommended or selected use (A, B)

* Mirror therapy for arm impairment; selected use (A, B)

+ CIMT or modified CIMT for hand function; selected use (A, B)

* EMG biofeedback for hand function; not mentioned or not recommended (B)
+ Electrostimulation for hand function; not mentioned or not recommended (B)

* Robotics for hand function; selected use (B)
Other

« Specific therapy approaches (Bobath, motor relearning, mixed); no recommended approach (A)

Unknown effect (Arm)

+ Splinting or orthoses for arm function; not recommended (B, C)

Guideline recommendation categories: recommended=recommended use for a substantial proportion of stroke patients; selected use=might
be considered in selected patients or circumstances; not mentioned=no specific recommendation made; not recommended=not recommended

for routine use (outside the context of a clinical trial).

Guideline grade of recommendation categories: (A)=based on robust information from randomised trials that is applicable to the target
population; (B)=based on less robust information (from experimental studies); (C)=consensus or expert opinion.
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Table 2. Level of Evidence

Level Evidence

1++ High quality meta-analyses, systemic reviews of RCTs, or RCTs with a very low risk of bias

1+ Well conducted meta-analyses, systemic reviews, or RCTs with a low risk of bias

1-  Meta-analyses, systemic reviews, or RCTs with a high risk of bias

2++ High quality systemic reviews of case control or cohort studies

High quality case control or cohort studies with a very low risk of confounding or bias and a high probability that the relationship

is causal

2+ Well conducted case control or cohort studies with a low risk of confounding or bias and a moderate probability that the relationship
is causal

2-  Case control or cohort studies with a high risk of confounding or bias and a significant risk that the relationship is not causal

3 Non-analytic studies, eg case reports, case series

4 Expert opinion

RCT: Randomized controlled trials.

Table 3. Grade of Recommendation

Grade Recommendation

Note: The grade of recommendation relates to the strength of the evidence on which the recommendation is based. It does not reflect
the clinical importance of recommendation.

A At least one meta-analysis, systemic review, or RCT related as 1++, and directly applicable to the target population; or A
body of evidence consisting principally of studies related as 1+, directly applicable to the target population, and demonstrating
overall consistency of results

B A body of evidence including studies related as 2++, directly applicable to the target population, and demonstrating overall
consistency of results; or Extrapolated evidence from studies related as 1++ or 1+

C A body of evidence including studies related as 2+, directly applicable to the target population, and demonstrating overall

consistency of results; or Extrapolated evidence from studies related as 2++
D Evidence level 3 or 4; or Extrapolated evidence from studies related as 2+
GPP  Recommended best practice based on the clinical experience of the guideline developmental group.

RCT: Randomized controlled trials.
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