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ABSTRACT 

To determine the effects of passive stretching and electrical stimulation with cryotherapy on spastic hand in hemiplegic patients.. 

Sample size:  40 patients (20 in each group),Study Design:  Interventional Study, Study setting: A 100 bedded tertiary care 

teaching hospital with well-equipped medical and surgical intensive care unit and musculoskeletal department, Sample and 

Sampling method:  40  patients were  randomly selected  and  assigned in 2 groups,  as Group 1(control group), Group 2 

(Interventional group)  in equal numbers Exclusion Criteria. Patients having dermatological problem, patients who have 

received butox or steroids, patients having seizures, severe depression, injuries to arms and hands. Inclusion Criteria: Patient 

diagnosed with spastic hemiplegia, patients having wrist flexors spasticity grade 3 according modified Asworth Scale,age 35-65 

years both gender, patients who are interested to participate, stroke episode less than 4 months. Result: Mann Whitney U Test 

was used to analyze the pre and post treatment values of modified as worth scale and hand wrist functional scale between groups. 

Conclusion: The study shows that electrical Functional stimulation combined with crotherapy is more effective as compared to 

cryotherapy and passive strecthing . 
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1. INTRODUCTION 

Stroke refers to cerebrovascular accidents in which there is a rapid loss of brain function due to a disturbance in blood supply to the 

brain. This can be due to ischemia caused by either hemorrhage or blockage1. As a result, the affected area of the brain cannot 

function properly, which results in the ability to understand or formulate speech or have hemianopia, motor deficits characterized 

by paralysis or weakness typically on the side opposite the side of lesion2. 

During the process of rehabilitation of post-stroke patients, most attention is focused on regaining the ability of locomotion and 

improvement of functioning paretic hand. Restoration of upper limb function including hand grip strength and co-ordinated 

movement to do fine skills is a difficult and challenging task but regaining even a small amount of function in hand may be helpful 

to many tasks of daily living activity with assistance3,4. 

Increasing spasticity in the paretic hand is the major difficulty. Increased spasticity of hand impairs the function of hand and 

deformity of hand e:g claw hand. Many therapeutic methods including physical agents is used for restoration of hand function5. 

Many patients due to spasticity have a negative attitude towards the correction of the deformity due to pain and discomfort, therefore, 

it is necessary for the therapist to start early passive movements to prevent contractures which are painful. Cryotherapy, on the other 

hand, has proved to have a positive result in reducing spasticity as the nerve fires the impulses that reduce the spasticity.  

2. MATERIAL  

Material: Functional Electrical Stimulation, Ice Packs, Electrode, Hand Wrist Functional Scale, Modified Asworth Scale. 
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3. METHODOLOGY 

RESEARCH DESIGN OF THE STUDY: Experimental 

STUDY SETTING: Neurosciences Department, K.R.PANDAV College of Physiotherapy 

SAMPLE SIZE: 40 Subjects 

SAMPLING TECHNIQUE: Simple Random Sampling 

STUDY DURATION: 1 year. 

 

INCLUSION CRITERIA: 

 Patient diagnosed with spastic hemiplegic 

 Patients having wrist flexors spasticity grade 3 according to modified Asworth Scale, 

 Age 35-65 years both gender, 

  Patients who are interested to participate, 

 Stroke episode less than 4 months..Both males/females are included. 

 

Exclusion Criteria: 

 

 Patients having a dermatological problem, 

 Patients who have received butox or steroids 

 Patients having seizures, severe depression, injuries to arms and hands. 

 

Methodology: 

 

40 Patients of stoke who fulfill the inclusion and exclusion criteria were included in the study and signed informed consent were 

taken from the patients for this study. A total number of patients equally divided into two groups(Group A and B) Each group 

consists of 20  patients. All patients evaluated by the modified Ashworth scale and hand functional scale for hand function. 

 

4. PROCEDURE 
 

Group A 

 

Passive ROM was given to wrist elbow fingers and thumb with holding it for 60 seconds each. This procedure was repeated 5 Times 

giving the duration of 5 minutes each. This procedure was repeated for both the groups the additional treatment that the experimental 

group received was Cryotherapy to the flexor compartment of the forearm and gently massaged was given using stroking technique 

from proximal to distal end of the forearm. This was applied continuously for 20 minutes after which functional electrical stimulation 

was applied. The sequence of treatment was 3 times a week on alternate days for 6 weeks. 

 

Group B 

 

Patients received Passive ROM was given to wrist elbow fingers and thumb with holding it for 60 seconds each. This procedure 

was repeated 5 Times giving the duration of 5 minutes each. This procedure was repeated for both the groups the additional treatment 

that the experimental group received was Cryotherapy to the flexor compartment of the forearm and gently massaged was given 

using stroking technique from proximal to distal end of the forearm. This was applied continuously for 20 minutes. 

 

5. RESULT 
 

 

 MAS(SWF)                                         HWFS(HF)  

 

 

A B A B 

Mean S.D 

 

1.40±0.507 1.667±0.487 3.267±0.703 2.53±0.513 

 

P Value(≤0.05) 

0.150 0.150 0.005 0.005 
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6. DISCUSSION 

In this experimental study, the result showed the combined effect of functional electrical stimulation and cryotherapy on spasticity 

and hand function in patients with ischemic stroke. The result supports the hypothesis that functional electrical stimulation along 

with cryotherapy produces good results as compared to cryotherapy alone. In this study, 40 patients with stroke were taken and 

divided into two groups A and B. Group A received functional electrical stimulation combined with cryotherapy and group B 

received only cryotherapy. Assessment was done on 6 weeks and results were noted. wilcoxon signed rank test and Wann Whitney 

U Test was used to analyze the pre-post treatment value of MAS(SWF) & Hand function (HF) score within the groups and between 

the groups respectively. 

The results of the study are supported by previous studies which tell that the functional electrical stimulation is helpful in increasing 

muscle strength by increasing the cross-sectional area of muscle and by increasing recruitment of type 2 muscle fiber, with functional 

electrical stimulation,unused muscles can be stimulated when needed and the sensory input from functional electrical stimulation 

can give added sensory awareness of what is happening in the hand to allow motor learning to occur and to permit motor control. 
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