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INTRODUCTION

Somatosensory deficits are common in post-stroke
subjects (50to 80%).

Tactile localization, 2-point discrimination, texture
recognition, stereogonosis, proprioception, &
barognosis are usuallyimpaired.*

Such impairments are the barrier for motor & functional
recovery.

Sensory input also plays a fundamental role in motor
recovery post stroke.’

Training for somatosensory loss has received less
consideration than the motor therapy.

Very few studies have investigated importance of
somatosensory impairmentin stroke recovery

Mirror Therapy (MT) provides a form of visual

illusion by watching unaffected limb’s reflection in
mirror.

MT has found to be effective in enhancing motor
recovery instroke.’

Various mechanism has been proposed to be
responsible for MT including mirror neuron system.
Somatosensory training along with the motor therapies
may enhance dexterous function after stroke.’
Thereisinsufficient evidence for the effectiveness of
sensory rehabilitation.

The objective of the study was to develop & investigate a
novel MT based sensory training regime.

Setting : Rehabilitation Institute
Inclusion criteria: Post-stroke hemiparesis >6 mths.

Age-30to 60yrs, any level of sensory deficits in the palm &

hand, normal vision.
Exclusion criteria: Perceptual & cognitive deficits,

contracture & deformity and complex regional pain syndrome

Design- Randomized Controlled Trial
Intervention- Experimental intervention:

Mirror box is placed vertically along the mid-sternum level.

The affected limb was hidden inside the mirror box.
Subject has been provided sensory stimulus (various
textures, size & shape) on the less affected hand.
Mirrorillusion for sensory perception was created
for affected hand.

Control intervention: Control group was provided
same stimulations without the mirror on affected hand,
additional dosage of conventional management was
provided to match total timings of session with that of
experimental group.

30 sessions, 30 minutes each (3-4 / week) were provided
across 3 months.

Outcome Measures:

= Semmes Weinstein Monofilament

= 2 Point Discrimination

= Touch, Perception and Localization

= Stereognosis on 30 testing quadrants mapped on hands

Tactile localization

Sterognosis

Recognition of texture

Semmes-Wiensten monofilament

Semmes-Wiensten monofilament testing

Sensory stimulus hard & soft being applied on the less affected side. Stimulus is

perceived as the sensation of the affected hand hidden inside the mirror box

___Sensation Intervention

Light touch Piece of cotton / tissue paper were lightly touched or stroked
on the all quadrants of hands
Vibration Motorized brush stimulation was provided from the fingers to

palm in distal to proximal pattern

the hand and was localized

Recognition & Manipulations of various familiar objects.

Characteristic Experimental Control group-08 | P value
group-10

Age (years)

Mean+SD 49.50+9.00 44.8+11.93 P=0.362
Time since stroke (months) 9.00+3.83 12.75+3.80 P=0.060
Mean+SD

9/1(90%/10%) 7/1(87.5%/12.5%)
Male/female (%) P=0.706
Ischemic/Hemorrhagic (%) 4/6(40%/60%) 4/4(50%/50%) p=1.00
Area of involvement (basal 2/0/8(20%/0%/80%) 4/1/3(50%/12.5%/37 ---
ganglia/ thalamus/multiple) .5)
Side of involvement P=0.630
(Right/left) (%) 7/3(70%/30%) 4/4(50%/50%)
Dominant side (Right/left) (%) 10/0(100%/0%) 8/0(100%/0%) -

Pre & post intervention changes in scores of outcome measure b/w the groups

Control group (n=08) 95% ClI

Experimental group
(n=10)

SWM test#¢ 8.37+2.17 6.4+1.41

7.32+2.99 7.22+2.87 0.575-1.651 0.015*%

Representation Color Moderate
Codes

Log Force A-D (1.65-2.83) E-F (3.22-3.61) G-J (3.84-4.31) K-T (4.56-6.65 & above)

Calculated Force (0.0045-0.0677) (0.1660-0.4082) (0.6958-2.0520) (3.632-447.0)

Experimental group | Control group (n=08) 95% ClI P
(n=10) Value

2-PD (mm)-  13.93£3.3 12.4614.27 11.39+5.04 10.81t4.73  3.64-3.85  .953
Finger# 6

2-PD(mm)- 1911427 16.35¢6.62 16534529 13.13:877 647-831 0.794
Palm# 8

Pain ° 100%/0% 100%/0% 100%/0 (0%) 100%/0% -
Temperature ~ 80%/20% 80% /20% 87.5%/12.5% 87.5%/12.5% ---
Light touclr  40%/60% 60%/40% 87.5%/12.5% 87.5%/12.5% --- 0.03*
Pressure ° 50%/50% 50%/50% 75%/25%  T5%/25% -
Tactile 40%/60% 50%/50% 62.5%/3.5% T15%/25% - 0.367
localization °

B/L touch 20%/80% 20%/80% 25%/15%  25%/15% -
(simultaneous) °

Proprioception® 70%/30% 70%/30% 75%/25%  75%/25% -
Vibration ° 80%/20% 90%/10% 87.5%/12.5% 100%/0% -
Stereognosis ®  60%/40% 80%/20%  75%/25%  87.5%/12.5% --- 0.588
Barognosis®  50%/50% 70%/30% 62.5%/37.5% 75%/25% - 0.618
Graphesthesiz  40%/60% 40%/60%  62.5%/37.5% 62.5%/37.5% ---
Texture 50%/50% 80%/20%  62.5%/37.5% 87.5%/12.5% --- 0.588
recognition

# Mean+SD, SPresent/Absent, *Significant

Using a blunt end of pen was touched at the different points in

Hard to soft material was used in order (Scrubber, steel wool,
metal, washing brush, denim cloth, wool, cotton ball).

RESULTS

e MTbased sensory training was feasible among the participants.
e Participants perceived illusion rangingfrom3to7on 10
point scale.
¢ (linically, almost all the subjects respond improved
sensation after the experimental protocol.
e Subjectwho hadno sensationimproved to tactile
perception and who had some awareness, improved to
touch awareness.

e Sensoryimpairmentisahidden challenge in stroke rehabilitation.

e Sensorydeficitsin post-stroke subjects need to be
identified and intervened.’

e Efficacioustechniquesforthe managementofsensory
deficits are not available.

¢ [nterveningthe patient with severe sensory deficitis
usually difficult for the therapist.

e MT maybe considered asa mediato provide normal
sensory perception.

e Light touch, tactile localization, stereognosis,
barognosis, recognition of texture exhibited
significant changes in experimental group

e Temperature, pressure, 2-pd, graphasthesia
demonstrated almost similarresponsein both the groups.

e Thedynamicstimulation was betterrecognized by
experimental group of subjects thanthe control group.

e Perception of normal sensationthrough MT could have
activated the somatosensory cortex of the lesioned
brain and enhanced inter-hemispheric communication.’

e Mechanism of mirror neurons may also be considered
for the effectiveness of MT.

e Experimentalintervention needsto include more
structured and deficit specific activities to achieve
more significant results.

e Somatosensoryassessment should be considered asan
essential part of stroke rehabilitation.””

e Stroke specific sensory outcome measure was not available.

e Mirror therapy is effective in management of somatosensory
impairments in stroke subjects.

e MT maybe considered as anovel approach for treating
sensory deficits.

e Sensoryrehabilitation may enhance the motor and
functional recovery.

e Sensorytherapy mustbeincorporated in post-stroke
management.
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INTRODUCTION

e Gait deviation is one of the common manifestations
after stroke.’

e Asymmetry, synergy, contracture & tone contribute to
the deviation.”

e Pathomechanics leads to unsafe
functional walking.’

e Most of the subjects do not achieven community
ambulation, affecting the quality of life.””

e Gait, being a dynamic process, can be assessed
objectively by sophisticated kinematic & kinetic
analyzers.

e Visual gait-observation, a clinical & cost- effective
technique may also discern gait deviations.””

e Rivermead Visual Gait Assessment (RVGA)is
a clinically useful tool to asses kinematic aspect of gait.’

e Available information on psycho-clinocometric
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e Setting: Rehabilitation institute.
¢ Inclusioncriteria: Post-stroke hemiparesis
>6 mths. Age-30to 60 yrs normal

Relation - RVGA (X-axis) with FMA-LE & BBS (Y-axis)

Characteristic Participants (n=20)

Age (years) Mean+SD 52.4 + 8.06

DISCUSSION

ambulation pre stroke, & able to walk for Time since stroke 18.9+8.5 e RVGAIisusefulindiscerning array of gait-deviations in
10m without orthosis / device / assistance. (mths.) Mean+SD hemiparesis. 8
e Exclusion criteria: Cardiovascular Male/female (%) 17/3 (85%/1 5%) ¢ Presentstudy confirmed the psychometricreport on few
instability, perceptual deficit, disorders Ischemic/Hemorrhagic 15/5 (75%/25%) subjects by RVGA developer.7
affecting locomotion & balance. o e Thisisthefirstinvestigation toscore RVGA usingvideo.
e Design: Prospective, Observational & (o) . e Slow-motion assessment of video-tapein 4 different views
Reliability study. Affected side (Rt./Lt.) 11 (55%) /9 (45%) allowed rater to discern deviations without causing
e RVGA: A 20-item, 3-point ordinal scale (7o) discomfort to patient.
(max. score 59) comprises 2arm, 11 stance BRS-U (Median) 3 ° R\{GA. exr\ibited no.relation V\.Ii.th speed m.eaSl:lres of |
& 7 swing items. BRS-L (Median) 3-4 galt,. indicate .subjec.ts'. ability to maintain functional
e Validity related measures: Walker or cane 06 (30%) walling even with deviations.
Fugl-Meyer Assessment Lower Extremity (FMA-LE) . 0 e RVGAcanonlybeappliedtoindependent ambulatory post-
Ankle-foot orthosis 08 (40%) stroke subjects.
i 19 Meter Walk Test (10-MWT) *BRS — U / L : Brunnstrom recovery stage upper / lower limb e Pre-stroke gait assessment, clothingissues & less number
-Time Up & Go Test (TUG) S of female subjects are other limitations.
-Berg zalance Scale (BBS) Intra-rater reliability of RVGA e Studiesarerecommended to establish RVGA validity using
e Procedure:

- Walking video (Ant., Post. & both Lateral
views) taped wearing waist strap & legs
uncovered above knee.

-Video speed slowed to at least half using

VLC media player.
-Raters scored video for RVGA items twice
at 1-month interval.

Excessive
Lt. Knee flexion during mid-stance

Excessive
Lt. Knee flexion during mid-stance

Retor Rater2 Rater3 Ratord_

RVGA - | 26.25 25.00 20.10 27.10
(Mean+SD) +13.64 +15.18 +9.99 +13.56

RVGA - I 2490 28.95 2240 26.93
(Mean+SD) +13.29 +16.58 +13.26 +13.09

ICC 0.93* 0.91* 0.90* 0.94*

Rater-1 & 4 — Experienced Therapist / Rater-2 & 3- Novice Therapist
*Highly Significant at p< (0.001), ICC - Intraclass correlation coefficient

Inter-rater reliability of RVGA

All4 |2 Experienced 2 Novice
Raters | Therapists Therapists

ICC 0.91* 0.93% 0.89%

* Highly Significant at p< (0.001), ICC - Intraclass correlation coefficient

Concurrent validity of RVGA

N.S.

gaitanalyzer.

In present study, videos were captured using smart-phone.
Variation between scores of experienced & novice
therapists indicate to develop standard RVGA training
manual.

CONCLUSION

RVGA is a reliable & valid tool to measure gaitrelated
impairments in post-stroke hemiparesis.

Itis asimple & economical method to assess gait, a
complex phenomenonin clinical & research purpose.
Video-based RVGA may have a wider applicationin
developing countries like India.
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