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ABSTRACT

Background: Diabetic lumbosacral radiculoplexus neuropathy (DLRPN) is a rare
but debilitating complication of diabetes mellitus, characterized by severe pain,
asymmetric proximal muscle weakness, muscle wasting, and functional disability
of the lower limbs. These impairments significantly affect gait, balance, and
activities of daily living, leading to reduced independence and quality of life.
Physiotherapy interventions, particularly progressive resistance strength training,
may play a crucial role in improving muscle strength and functional outcomes in
patients with DLRPN.

Objective: The objective of the study is to find the effect of task oriented progressive
resistance strength training on muscle strength and functional performance in
individual with Diabetic lumbosacral radiculoplexus neuropathy [DLRPN].

Methodology: This study involved a 56-year-old subject diagnosed with DLRPN
presenting with lower limb weakness, selected based on inclusion and exclusion
criteria. Muscle strength was assessed using manual muscle testing (MMT) and
functional performance using the lower extremity functional scale (LEFS). A task-
oriented progressive resistance strength training program was administered for 20
-30 minutes, 6 sessions per week for 6 weeks. Post-intervention assessment was
done after 6 weeks using the same outcome measures.

Result: There was an improvement from moderate to adequate muscle strength
of lower limb in MMT and moderate functional limitation to minimal functional
limitation in LEFS, reflecting improved muscle strength and functional performance
following intervention.
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Conclusion: Task-oriented progressive resistance strength training was effective
in improving lower limb muscle strength and functional performance in an
individual with diabetic lumbosacral radiculoplexus neuropathy following a

6-week intervention.
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INTRODUCTION

Neurological conditions affecting the lower
limbs can lead to significant weakness, reduced
mobility, and functional limitations. Diabetic
lumbosacral ~ radiculoplexus  neuropathy
(DLRPN) is a rare complication of diabetes
characterized by acute or sub-acute onset of
pain followed by progressive weakness and
muscle wasting in the lower extremities.'

DLRPN is a debilitating diabetic
complication affecting fewer than one percent
of patients. This condition typically presents
as weakness and muscle loss in the upper legs
and is currently understood to be caused by
restricted blood flow to the nerves. Consider
clarifying the connection to stroke here, as the
transition is abrupt in the original text. Stroke,
a sudden neurological impairment resulting
from blood vessel damage within the central
nervous system, is recognized as a primary
global contributor to mortality and long-term
disability. The condition arises from a diverse
array of medical triggers rather than a single
source.”

DLRPN has an estimated incidence of
approximately 2.79 per 100,000 per vyear,
affecting roughly 1 percent of the diabetic
population. This condition predominantly
appears in older men with type 2 diabetes.
Statistical data suggests that while the
syndrome is quite rare, it most frequently

impacts individuals with a median age over
65.°

DLRPN is characterized by a
asymmetrical ~ progression of  physical
symptoms.  Patients  typically  suffer
from significant discomfort, diminished
motor skills, and the wasting of proximal
muscles. Additional complications include
unintentional weight loss, the loss of natural
reflexes, and sometimes a total loss of lower-
body mobility. This illness is frequently
observed in individuals who have recently

single,

been diagnosed with diabetes. The resulting
lack of physical strength directly impacts
mobility, leading to slower walking speeds
and diminished stamina. Specifically, the force
produced by lower-body muscles such as those
in the hips, knees, and ankles is a critical factor
in determining how well a person can move.*

Leg muscle power—which combines
movement speed with strength—is a primary
indicator of mobility in aging individuals.
Research suggests that a lack of explosive
power is closely tied to increased fall risks and
difficulties with everyday tasks like climbing
stairs or standing up from a chair. Interestingly,
this specific type of physical capability
deteriorates more rapidly than simple muscle
strength as people grow older. Because of this
steep decline, specialized training focusing on
speed and velocity is often more beneficial for
seniors than traditional resistance exercises.
Ultimately, prioritizing power over basic
strength may be the most effective way to
preserve independence and mobility in later
life.®

Loss of strength leads to increased
weakness, making older adults more prone to
difficulties in performing everyday activities
and increasing their risk of falls. Progressive
resistance training (PRT) is an exercise
approach in which muscles work against
external resistance that is gradually increased
as strength improves. Such training is typically
performed two to three times per week at
moderate to high intensity, using equipment
such as weight machines, free weights, or
elastic resistance bands.

This review aims to evaluate whether PRT
is effective in enhancing muscle strength and
physical function in older adults. Previous
research indicates that older adults who
perform resistance exercises experience
significant gains in muscle strength. These
individuals also show better performance
in basic functional tasks, including walking,
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climbing stairs, and rising from a chair more
efficiently. Improvements are generally
more pronounced for activities such as stair
climbing and standing up from a seated
position compared to walking speed. In
addition, resistance-based strength training
enhances overall physical function in older
adults, including the ability to carry out more
complex daily activities like bathing and meal
preparation.”

Individuals suffering from lower limb
weakness due to neurological conditions
face significant physical challenges. These
conditions frequently lead to diminished
muscle power and a decreased capacity to
perform routine daily tasks. Consequently,
there is a pressing need to explore how targeted
resistance training and task-based exercises
might restore a patient’s physical autonomy.
By researching these therapeutic interventions,
experts hope to enhance the overall strengt
and functional independence of those affected.

CASE SUMMARY

A 56-year-old male diagnosed with Diabetic
Lumbosacral Radiculoplexus Neuropathy
(DLRPN), presenting with lower limb
weakness and impaired functional mobility,
was included in this case report. The subject
was selected according to the predefined
inclusion and exclusion criteria. A baseline
assessment of lower limb muscle strength
was performed using Manual Muscle Testing
(MMT), while functional performance was
assessed using the Lower Extremity Functional
Scale (LEFS). The subject demonstrated lower
limb muscle weakness, with an initial MMT
grade of approximately Grade 3, and functional
limitation as assessed by the LEFS.

The subject underwent a task-oriented
progressive resistance strength training
programme for 20-30 minutes per session,
six sessions per week, for six weeks. The
intervention consisted of functional and
progressive strengthening exercises, including
assisted  sit-to-stand training, supported
mini squats, step-up training, resistance-
band knee extension, bridging, supported
standing marching, resisted forward lunges,
and resisted stair-climbing activities. Resisted
forward lunges using ankle weights (Figure
1), weighted step-up exercises/resisted stair
climbing (Figure 2), and resisted squats/
mini squats using a theraband (Figure 3)

were included as part of the progressive
training programme. The exercise intensity
was progressively modified according to the
subject’s tolerance and ability.

Following completion of the six-week
intervention, the subject was reassessed using
the same outcome measures. The MMT results
demonstrated an improvement in lower limb
muscle strength from Grade 3 to Grade 4,
while the LEFS score also improved, indicating
better lower limb functional performance and
reduced activity limitation. Overall, the case
demonstrated positive changes in muscle
strength and functional performance following
task-oriented progressive resistance strength
training.

<1
Figure 2: Weighted Step-up Exercise (resisted stair
climbing)
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Figure 3: Resisted Squats/Mini Squats with therband

DISCUSSION

This study aimed to evaluate how effective
task-oriented progressive resistance strength
training is for improving muscle strength
and functional performance in patients
with diabetic lumbosacral radiculoplexus
neuropathy. The results show that this
combined method effectively improves both
muscle strength and functional performance.
After the intervention, there was a noticeable
increase in muscle strength, measured
using Manual Muscle Testing (MMT), and
functional performance, assessed with the
Lower Extremity Functional Scale (LEEFS).
This suggests better neuromuscular control
and improved ability to perform specific
tasks. Neurological issues often lead to muscle
weakness, poor motor control, and decreased
functional  independence.  Task-oriented
training focuses on practicing meaningful
activities, while progressive resistance training
builds muscle strength through gradual
increases in load. Together, these approaches
support motor relearning and neuroplasticity."

Homby et al. (2016) found that task-specific
and intensive training significantly enhances
locomotor function and overall recovery in
people with neurological conditions. Winstein
et al. (2016) also showed that structured
rehabilitation programs improve motor

performance and functional outcomes for
individuals with neurological impairments.
Muscle strength is vital for functional
performance in people with neurological
deficits. In this study, the improved MMT
grades reflected increased muscle strength,
which led to better functional outcomes as
measured by LEFS."

Lee et al. (2017) supported this by reporting
that progressive resistance training enhances
muscle strength and functional mobility in
stroke patients. Meanwhile, Dorsch et al.
(2018) found that resistance training boosts
muscle performance and functional capacity
in individuals with neurological impairments.
Recent systematic reviews also indicate that
resistance training improves strength, balance,
and functional performance in neurological
rehabilitation. In this study, we used Manual
Muscle Testing (MMT) and the Lower
Extremity Functional Scale (LEFS) as outcome
measures for muscle strength and functional
performance in patients with weak lower
limbs due to neurological issues."

MMT is a well-recognized clinical tool
for assessing muscle strength through
graded resistance and is commonly used in
neurological rehabilitation settings. Cuthbert
etal. (2017) reviewed the reliability and validity
of MMT, finding that it has good inter-rater
reliability and practical use when standardized
procedures are adhered.™

Paternostro-Sluga et al. (2018) analyzed
muscle strength assessment methods and
concluded that MMT has acceptable reliability
and validity in neurological populations,
especially when used alongside functional
outcome measures. LEFS assessed the
functional performance of the lower limb,
covering activities such as walking, transfers,
and daily tasks.”

Mehta et al. (2016) showed that LEFS has
excellent test-retest reliability (ICC > 0.90)
and strong construct validity in patients
with lower limb dysfunction. Additionally,
Alnahdi et al. (2017) evaluated LEFS’s
psychometric properties and reported high
internal consistency and responsiveness,
makingitareliable and valid tool for assessing
functional outcomes in rehabilitation. In this
study, the improved MMT grades indicated
increased muscle strength, while better
LEFS scores showed enhanced functional
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performance.’® These results align with
recent evidence suggesting that using both
strength and functional outcome measures
offers a thorough assessment of rehabilitation
effectiveness in neurological patients. This
study has some limitations. First, the sample
size was small, which limits how broadly
these findings can be applied. Second, the
study duration was short, and long-term
effects were not evaluated. Lastly, while
muscle strength and functional performance
were assessed using MMT and LEFS, other
factors like balance and coordination were
not included as outcome measures. Future
research can involve larger sample sizes,
longer durations, and additional outcome
measures. Different exercise interventions can
also be compared to find the most effective
rehabilitation methods for individuals
with neurological conditions. Based on
the findings of this study, task-oriented
progressive resistance strength training
improves muscle strength and functional
performance, enhancing independence and
reducing activity limitations for patients
with neurological conditions.

CONCLUSION

The findings of this study concluded that the
task oriented progressive resistance strength
training is effective on muscle strength and
functional performance in patients with
neurological lower limb weakness
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