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Abstract:

Background: This study investigates the relationship between the continuous everted position of
the paralyzed foot and injury to the common peroneal nerve at the fibular head in hemiplegic
patients following an acute stroke. The everted foot position, often observed in stroke patients,
may contribute to peripheral nerve injuries, impacting rehabilitation and recovery. Objectives:
The primary aim is to determine the prevalence and severity of common peroneal nerve injury in
hemiplegic stroke patients with an everted foot position. Secondary objectives include assessing
the impact of this injury on patient mobility and rehabilitation outcomes. Methods: A cohort of
200 hemiplegic stroke patients, displaying a continuous everted foot position, was examined.
The study employed nerve conduction studies, electromyography, and clinical assessments to
evaluate the extent of peroneal nerve injury. The data was analyzed to correlate the severity of
nerve damage with the degree of foot eversion and overall functional mobility. Results:
Preliminary findings suggest a significant correlation between the degree of foot eversion and the
severity of common peroneal nerve injury. Most patients with severe foot eversion exhibited
notable nerve damage, impacting their mobility and rehabilitation potential. Conclusion: The
study underscores the importance of early identification and management of peripheral nerve
injuries in hemiplegic stroke patients. Addressing the everted foot position and its associated
nerve damage can significantly improve rehabilitation outcomes and quality of life for these
patients.
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Introduction:

Stroke is a leading cause of disability worldwide, often resulting in hemiplegia, a type of
paralysis affecting one side of the body. One common complication in hemiplegic stroke patients
is the development of an everted foot position, which can lead to further complications, including
injury to the common peroneal nerve at the fibular head. This nerve injury can significantly
impact the patient's rehabilitation process and overall recovery.[1][2]

The peroneal nerve, a branch of the sciatic nerve, is susceptible to injury due to its location near
the surface of the fibular head. In hemiplegic patients, muscle imbalances and altered limb
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positioning post-stroke can exacerbate the vulnerability of this nerve. The continuous everted
position of the foot, often seen in these patients, can lead to stretching or compression of the
peroneal nerve, resulting in functional impairments.[3][4]

Understanding the relationship between foot eversion and peroneal nerve injury is crucial for
developing effective rehabilitation strategies. This involves not only addressing the nerve injury
itself but also managing the underlying causes, such as muscle weakness and joint
misalignments. Early detection and intervention can potentially improve outcomes by preventing
or minimizing nerve damage.[5][6]

Aim:

To investigate and understand the relationship between the continuous everted position of the
foot and the incidence of common peroneal nerve injury at the fibular head in hemiplegic
patients following an acute stroke.

Objectives:
1. To assess the Incidence and Severity of Peroneal Nerve Injury.
2. To establish a Correlation Between Foot Eversion and Nerve Injury.

Material and Methodology:

Study Design: This research is a cross-sectional observational study, focusing on a sample of
200 hemiplegic stroke patients who exhibit a continuous everted foot position. The study is
designed to assess the incidence, severity, and impact of common peroneal nerve injury in these
patients.

Sample Size and Selection: A total of 200 patients who have suffered a hemiplegic stroke are
selected for the study.

The inclusion criteria are: Age 18 years or older, Diagnosed with hemiplegia following an
acute stroke, Exhibiting continuous eversion of the foot, Patients with prior history of peripheral
nerve injury, lower limb surgery, or those unable to give informed consent are excluded from the
study.

Data Collection Methods: Clinical Assessment: Each patient undergoes a thorough clinical
evaluation, including a neurological examination focusing on lower limb function and foot
position.

Electrophysiological Studies: Electromyography (EMG) and nerve conduction studies are
conducted to evaluate the function of the common peroneal nerve.

Functional Mobility Assessment: Standardized scales like the Functional Ambulation Category
(FAC) and the Timed Up and Go test (TUG) are used to assess patients' mobility and balance.
Data Analysis: Data is analyzed using statistical software. The primary analysis involves
correlating the severity of foot eversion with the extent of peroneal nerve injury as determined by
EMG and nerve conduction studies. Secondary analysis assesses the impact of these findings on
the patients' functional mobility and overall rehabilitation outcomes.

Ethical Considerations: The study is conducted in accordance with ethical guidelines, with
approval obtained from the relevant institutional review boards. Informed consent is obtained
from all participants prior to their inclusion in the study.

Observation and Results:
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Table 1: Correlation Between Foot Eversion and Peroneal Nerve Injury in Hemiplegic Stroke
Patients: A Statistical Analysis

No Peroneal %
Peroneal (Peroneal | Kappa
Nerve Total . .
Nerve Injury (n) Nerve Statistics
Injury (n) | 'Y Injury)
ggersion 44 55 99 55.56
Eversion | 45 56 101 5545 -0.001101
Total 89 111 200 55.5

Table 1 presents a statistical analysis of the correlation between foot eversion and peroneal nerve
injury in 200 hemiplegic stroke patients. It shows that out of 99 patients without foot eversion,
55 (55.56%) had a peroneal nerve injury, while among the 101 patients with foot eversion, 56
(55.45%) experienced similar injury. In total, 111 out of 200 patients (55.5%) had a peroneal
nerve injury, irrespective of their foot eversion status. The Cohen's Kappa statistic of -0.001101
indicates almost no agreement between foot eversion and peroneal nerve injury, suggesting that
the presence of foot eversion does not significantly correlate with the occurrence of peroneal
nerve injury in this patient population.

Discussion:

Table 1 reveals intriguing findings. The data suggests that the incidence of peroneal nerve injury
is similar in hemiplegic stroke patients regardless of the presence or absence of foot eversion.
Specifically, 55.56% of patients without foot eversion and 55.45% of patients with foot eversion
experienced peroneal nerve injury, indicating a nearly equal distribution. The Cohen's Kappa
statistic of -0.001101 further reinforces the lack of significant correlation between foot eversion
and peroneal nerve injury.

This finding stands in contrast with some prior studies that have suggested a potential link
between abnormal foot positioning and nerve injuries in stroke patients. For instance:

Ori A et al (2022)[7] in their research, noted a higher incidence of peroneal nerve injury in stroke
patients with abnormal foot postures, including eversion. They argued that altered biomechanics
due to stroke could predispose patients to such injuries

Al-Rahmani N et al (2022)[8], however, found only a marginal association between foot posture
and nerve injuries in their cohort of stroke patients. Their findings align more closely with the
results of this study, suggesting that while foot posture changes are common post-stroke, they
may not be direct predictors of nerve injuries.

Zimmerman EE et al (2022)[9] conducted a systematic review and observed varied results across
studies, with some showing a significant correlation between foot posture and nerve injuries,
while others did not. They highlighted the need for more standardized research methods in this
area.

The findings of Table 1 contribute to this ongoing debate by providing evidence that foot
eversion may not be a significant factor in the incidence of peroneal nerve injury in hemiplegic
stroke patients. This could suggest that other factors, such as the severity of the stroke, overall
muscle weakness, or rehabilitation practices, might play more critical roles in the development of
such injuries.

Conclusion:
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The study provides significant insights into the complexities of post-stroke complications. Our
findings suggest that the continuous everted position of the foot in hemiplegic patients does not
have a statistically significant correlation with injury to the common peroneal nerve at the fibular
head. This conclusion is drawn from the observation that the incidence of peroneal nerve injury
was nearly identical in patients with and without foot eversion, as evidenced by a Cohen's Kappa
statistic close to zero.

This study challenges some of the prevailing assumptions about the biomechanical implications
of foot eversion post-stroke and its impact on peripheral nerve health. It underscores the need for
a broader perspective when examining the causes and consequences of nerve injuries in
hemiplegic stroke patients. Rather than focusing solely on foot positioning, it becomes
imperative to consider a range of factors, including the overall severity of the stroke, muscle
strength, rehabilitation strategies, and individual patient characteristics.

The findings have important implications for clinical practice and rehabilitation in stroke care.
They highlight the necessity of comprehensive assessments and personalized rehabilitation plans
that address the multifaceted needs of stroke patients. It also opens avenues for further research,
especially in exploring other potential factors that might contribute to peripheral nerve injuries in
this patient population.

Ultimately, this study adds valuable knowledge to the field of stroke rehabilitation, emphasizing
the complexity of stroke recovery and the importance of individualized patient care.

Limitations of Study:

1. Cross-Sectional Design: The cross-sectional nature of the study limits the ability to
establish causal relationships. Longitudinal studies are required to better understand the
progression and causal factors of peroneal nerve injury in hemiplegic patients post-stroke.

2. Sample Size and Diversity: While the sample size of 200 patients is adequate, it may not
fully represent the vast diversity of stroke patients. Variabilities such as age, stroke
severity, comorbidities, and time since stroke can influence outcomes, and a larger, more
diverse sample may yield more generalizable results.

3. Measurement of Foot Eversion: The study relies on clinical assessment of foot
eversion, which might lack the precision of biomechanical measurement tools. More
objective and quantifiable measures of foot position could provide a more accurate
correlation with peroneal nerve injury.

4. Single Center Data Collection: Data collected from a single center may not capture the
full spectrum of clinical practices or patient characteristics found in other settings,
potentially limiting the generalizability of the findings.

5. Potential Confounding Factors: There are numerous factors that can influence both foot
positioning and nerve health, such as muscle strength, types of rehabilitation received,
and individual anatomical differences. The study may not account for all these potential
confounders, which could affect the results.

6. Assessment of Peroneal Nerve Injury: The study primarily uses electrophysiological
assessments to diagnose peroneal nerve injury. While this is a standard approach, it may
not detect all types of nerve damage, particularly those that are subtle or in early stages.

7. Psychological and Behavioral Factors: The study does not account for psychological or
behavioral factors that might influence rehabilitation outcomes, such as patient
motivation, mental health status, or adherence to rehabilitation protocols.
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