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Keywords: Stroke is a major global disability, causing upper limb movement

Fugal Mayer Scale, Left Middle abnormalities due to middle cerebral artery infarctions. The ICF
Cerebral Artery, Sensory Function,
Stroke.

model categorizes stroke-related impairments into those affecting

body functions and structures. These impairments, particularly in
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shoulder muscles, hinder daily activities and worsen recovery. Up
to 85% of stroke survivors experience sensory deficits, extending

hospital stays. In Pakistan, stroke prevalence varies, with a study in
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Dr Syed Asad Ali linked to corticospinal tract integrity, while proprioceptive recovery

KPK reporting a prevalence of 1.2. Motor recovery poststroke is

thisisasadali01@gmail.com mechanisms are less understood. Sensory motor adaptation involves

neural responses to discrepancies between intended and actual movements, with key roles played by
the cerebral motor cortex, basal ganglia, and striatum. Around 80% of stroke survivors experience
upper limb motor instability, characterized by loss of dexterity, coordination, muscle tone
abnormalities, and sensory loss. Effective rehabilitation requires evaluating post-stroke sensorimotor
dysfunction, and the Fugl-Meyer Assessment-Upper Extremity (FMA-UE) is a reliable tool for
assessing motor and sensory function in stroke patients.

OBJECTIVE: To assess and observe sensory-motor functions in left cerebral artery stroke survivors.
METHODS: This descriptive cross-sectional study took place in Ghurki Trust and Teaching
Hospital. Non-probability convenient sampling was done. Sample size was calculated using WHO
calculator. A total of 51 participants signed the consent forms and took part in the study.
Comprehensive assessment was done using the Fugl-Meyer Assessment (FMA) which is a stroke-
specific, performance-based impairment index. Data was analyzed using SPSS software version 26
and was presented in the form of mean and standard deviation. Categorical variables were presented

in the form of frequency tables.
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RESULTS: The categorization of UE sensorimotor impairments using Fugal Mayer tool in post
subacute to chronic left middle cerebral artery stroke was as follows: out of 51 patients, 12 were
categorized into mild, while 23 were in moderate, 16 in severe and none fell into very severe.

CONCLUSION:The findings indicate that among post-subacute to chronic left middle cerebral
artery (MCA) stroke patients, the majority exhibited moderate upper extremity sensorimotor
impairments as assessed by the Fugl-Meyer tool. A smaller proportion demonstrated mild or severe
impairments, while no patients presented with very severe deficits, suggesting a relative preservation
of sensorimotor function within this cohort. This distribution implies a potential for functional
recovery and responsiveness to rehabilitation interventions in most patients within this stage of

stroke recovery.

INTRODUCTION

Stroke is a leading cause of disability globally, often resulting in upper limb movement abnormalities
due to middle cerebral artery infarctions that affect the primary motor cortex and corticospinal tract
(1). The International Classification of Functioning, Disability, and Health (ICF) model categorizes
stroke-related impairments into those affecting body functions and structures. Upper limb
impairments, such as muscle weakness and altered synergies, particularly in the shoulder muscles,
significantly hinder daily activities and worsen in the chronic recovery stage. Up to 85% of stroke
survivors also experience sensory deficits, impacting touch, warmth, pain, and proprioception, and
extending hospital stays. In Pakistan, stroke prevalence varies, with a study in KPK reporting a
prevalence of 1.2%. From 2000 to 2016, the crude incidence was 95 per 100,000 people per year,
highest among those aged 75-89. Major risk factors include advanced age, sedentary lifestyle,
hypertension, diabetes, and cardiovascular diseases, which affect 17.5% of Punjab's population.
Motor recovery poststroke is linked to corticospinal tract integrity, while mechanisms for
proprioceptive recovery are less understood. Sensory motor adaptation involves neural responses to

discrepancies between intended and actual movements, with key roles played by the cerebral motor

6673


https://pakjmcr.com/index.php/1/about
http://doi.org/10.5281/zenodo.21127823

ol. 5 No. 2 (2026)

Pakistan Journal of Medical & Cardiological Review
https://pakjmcr.com/index.php/1/about

Online ISSN Print ISSN

Ali et al - 2026 | 3007-2387 ‘ 3007-2379

5/10.5281/zenodo.21127823

cortex, basal ganglia, and striatum. Around 80% of stroke survivors experience upper limb motor
instability, mainly due to paresis or plegia, characterized by loss of dexterity, coordination, muscle
tone abnormalities, and sensory loss. The severity of these deficits depends on the lesion size and
location, typically involving the primary motor cortex, somatosensory cortex, and corticospinal tract.
Effective rehabilitation requires evaluating post-stroke sensorimotor dysfunction. The Fugl-Meyer
Assessment-Upper Extremity (FMA-UE) is a validated, reliable tool for assessing motor and sensory
function in stroke patients, supporting a classification system for disability levels to facilitate accurate

evaluation and targeted treatment planning.

MATERIALS AND METHODS

Prior to the commencement of this study, necessary approvals were granted by the institutional
ethical review board. Participants provided informed consent, fully understood the study's purpose
and their involvement. Confidentiality of participants’ details was maintained. The study involved
participants of both sexes, aged 40 to 60, diagnosed with diagnosed cases of middle cerebral artery
stroke by neurologist.

Sample size was calculated using WHO calculator; i.e. n= Z%-a P(1-P) / d?, the sample size (n)
calculated from this formula was n=51, which was the minimum sample size. For this study a
maximum sample of n=51 participants were used, via non-probability convenient sampling. Data
collection was done using the Fugl-Meyer Assessment (FMA) which is a stroke-specific, performance-
based impairment index. It is designed to assess motor functioning, balance, sensation and joint
functioning in patients with poststroke hemiplegia. It is applied clinically and in research to
determine disease severity, describe motor recovery, and to plan and assess treatment. Scoring is
based on direct observation of performance. Scale items are scored on the basis of ability to complete
the item using a 3-point ordinal scale where O=cannot perform, 1=performs partially and 2=performs
fully. The total possible scale score is 226. Once the consent was taken and the test was performed

on the patients. Demographics were added prior to filling of the scale by the patient.
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Data was analyzed using SPSS (Statistical Package for Social Sciences) software version 26 and was

presented in the form of tables of mean and standard deviation. Categorical variables were presented

in the form of frequency tables.

To establish a relationship between sensory motor function on Fugl-Meyer Scale and along with

motor score, sensation, joint range, joint pain and cognition statistical analysis of the data was

calculated, confirming the significance of the observed values.

RESULTS

Table 1: descriptive characteristics of Demographics

Age 22.45 2.075
Gender Frequency Percentage %
Male 27 52.9
Female 24 47.1

UPPER EXTREMITY

MEAN S.D
UPPER EXTREMETY 26.66 4.62
WRIST 7.37 2.20
HAND 8.66 2.74
COORDINATION 2.60 1.05
TOTAL MOTOR FUNCTION 45.31 8.54
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SENSATION
FREQUENCY PERCENTAGE
LIGHT TOUCH
ANESTHESIA 4 7.8%
HYPOESTHESIA 17 33.3%
NORMAL 30 58.8%
POSITION
3/4 CORRECT 15 29.4%
100% CORRECT 36 70.6%
JOINT PAIN
FREQUENC | PERCENTAG
Y E
SHOULDER
FLEXION MARKED PAIN 0 0
SOME PAIN 11 21.6%
NO PAIN 40 78.4%
ABDUCTION MARKED PAIN 0 0
SOME PAIN 5 9.8%
NO PAIN 46 90.2%
EXTERNAL MARKED PAIN 0 0
ROT. SOME PAIN 15 29.4%
NO PAIN 36 70.6%
INTERNAL MARKED PAIN 0 0
ROT. SOME PAIN 7 13.7%
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NO PAIN 44 86.3%
ELBOW
FLEXION MARKED PAIN 0 0
SOME PAIN 5 9.8%
NO PAIN 46 90.2%
EXTENTION MARKED PAIN 0 0
SOME PAIN 5 9.8%
NO PAIN 46 90.2%
WRIST
PRONATION MARKED PAIN 0 0
SOME PAIN 4 7.8%
NO PAIN 47 92.2%
SUPINATION MARKED PAIN 0 0
SOME PAIN 3 5.9%
NO PAIN 48 94.1%
FLEXION MARKED PAIN 0 0
SOME PAIN 9 17.6%
NO PAIN 42 82.4%
EXTENTION MARKED PAIN 0 0
SOME PAIN 11 21.6%
NO PAIN 40 78.4%
FINGERS
FLEXION MARKED PAIN 0 0
SOME PAIN 7 13.7%
NO PAIN 44 86.3%
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EXTENSION MARKED PAIN 0 0
SOME PAIN 14 27.5%
NO PAIN 37 72.5%
PASSIVE JOINT MOTION
FRQUENCY PERCENTAGE
SHOULDER
FLEXION ONLY FEW
2 3.9%
DEGREE
DECREASED 16 31.4%
NORMAL 33 64.7%
ABDUCTION ONLY FEW .
DEGREE : 2
DECREASED 12 23.5%
NORMAL 38 74.5%
EXTERNAL DECREASED 2 43.1%
ROT.
NORMAL 29 56.9%
INTERNAL DECREASED 15 29.4%
ROT.
NORMAL 36 70.6%
ELBOW
FLEXION DECREASED 15 29.4%
NORMAL 36 70.6%
EXTENTION DECREASED 20 39.2%
NORMAL 31 60.8%
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PRONATION DECREASED 18 35.3%
NORMAL 33 64.7%
SUPINATION DECREASED 17 33.3%
NORMAL 34 66.7%
FLEXION ONLY FEW
5 9.8%
DEGREE
DECREASED 12 23.5%
NORMAL 34 66.7%
EXTENSION ONLY FEW
5 9.8%
DEGREE
DECREASED 12 23.5%
NORMAL 34 66.7%
FINGERS
FLEXION ONLY FEW
3 5.9%
DEGREE
DECREASED 16 31.4%
NORMAL 32 62.7%
EXTENSION ONLY FEW
5 9.8%
DEGREE
DECREASED 13 35.5%
NORMAL 33 64.7%
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Descriptive Statistics of Total Fugal Meyer Scoring

51 chronic stroke patients were observed and the minimum scoring comes out to be 56 while

maximum is 110 from the total score of 226. The mean is calculated as 96.2 with standard deviation

of 12.6.

Total Descriptive Statistics

N Minimum [Maximum Mean Std. Deviation

Fugal Total 51 56.00 110.00 96.2941 12.60364

DISCUSSION

The results indicate that after a stroke, sensory deficiencies in the upper limb (UL) significantly
impact rehabilitation outcomes and quality of life for survivors. About 85% of stroke victims
experience sensory deficits in touch, pain, temperature perception, and proprioception, which
hinder daily activities and prolong hospital stays. These impairments are closely linked to stroke
severity and motor function deficits, highlighting the need for targeted rehabilitation. Despite the
evident impact on daily life, there is a lack of specialized therapy for these sensory deficits. Tailored
interventions, including sensory training programs, are crucial for improving functional outcomes
and quality of life for stroke survivors.

In a study of 51 stroke patients, variations in hand movement abilities were observed, with some
individuals struggling with specific actions like flexion, extension, and different grasps. This
underscores the need for individualized rehabilitation strategies to address specific motor deficits.
Stroke patients also showed impairments in grip force adjustments and maintaining object

orientation, with certain grasp designs aiding in grip force control.
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Research on sensory deficits in the upper limb post-stroke reveals their prevalence, affecting 85% of
survivors and significantly impacting daily functioning. These impairments are closely tied to stroke
severity and impaired motor function, often predicting treatment outcomes. However, despite their
common occurrence, there's a noticeable lack of specialized therapy addressing these deficits. The
study highlights the significance of upper extremity sensorimotor impairments in stroke survivors,
categorizing patients based on these impairments. This categorization suggests a step towards tailored
interventions, potentially addressing the lacking specialized therapy, and aiming to improve
functional outcomes and quality of life for stroke survivors.

The results of the study may suggest that after stroke, majority of the patients sensori-motor function
impairment of the upper limb in which their movements and sensations are impaired. It aligns with
a study that had assessed hand function loss after a stroke which often overlooks subtle changes
impacting object manipulation. Effective lifting requires predicting forces (sensorimotor integration),
adjusting for unexpected demands (sensorimotor memory), and modulating fingertip forces—areas
not well measured by current clinical tools. This study analyzed these components in 60 chronic
unilateral middle cerebral artery stroke patients compared to age-matched controls. Most stroke
patients performed below controls in at least one task, with varied deficits regardless of hemisphere
affected. Right hemisphere damage impaired distal force adjustment and sensorimotor integration,
while left hemisphere patients did not show these issues. In memory tasks, both groups initially
performed similarly to controls, but right hemisphere patients struggled with later lifts, indicating
challenges in learning new object associations. This highlights the need for targeted rehabilitation
strategies for stroke survivors.

The study offers fresh perspectives on the connection between subacute to chronic stroke patients
and their upper sensorimotor deficits. It underscores the importance of identifying and categorizing
these impairments among stroke survivors. This classification could pave the way for more
personalized treatment approaches, addressing the gap in specialized therapy and aiming to enhance

functional recovery and overall quality of life for stroke survivors. By categorizing patients based on
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the severity and nature of these impairments, the study highlights the potential for more customized
treatment plans. Such personalized interventions could be more effective in improving the
functional abilities of stroke survivors, thereby enhancing their quality of life. The study points out
the need for specialized therapies that can target these specific impairments, addressing a current

shortfall in stroke rehabilitation.

CONCLUSION

The findings indicate that among post-subacute to chronic left middle cerebral artery (MCA) stroke
patients, the majority exhibited moderate upper extremity sensorimotor impairments as assessed by
the Fugl-Meyer tool. A smaller proportion demonstrated mild or severe impairments, while no
patients presented with very severe deficits, suggesting a relative preservation of sensorimotor
function within this cohort. This distribution implies a potential for functional recovery and

responsiveness to rehabilitation interventions in most patients within this stage of stroke recovery.
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