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Role of Individualized Physiotherapeutic Intervention in a Patient with Relapsing-Remitting Multiple Sclerosis: A Case Report

Abstract: Multiple sclerosis (MS) is a chronic autoimmune disease of the central nervous system, often causing motor and nonmotor deficits that markedly impair function and quality of life. We report a case of a 37-year-old woman with three-year relapsing-remitting MS and progressively worsening gait, balance, fatigue, and tremors. Baseline assessments confirmed moderate disability (EDSS 4.5), moderate fatigue (MFIS 42/84), impaired mobility (TUG 18 s), and reduced quality of life (MSQOL-54 physical 55/100) alongside moderate caregiver burden (ZBI 32/88). Over 12 weeks, she underwent a tailored physiotherapy program (45 min/session, 5×/week) including task-specific lower-limb strengthening, balance and gait training, stretching for spasticity, aerobic conditioning, and ADL practice. Post-intervention, her EDSS improved to 3.5 and MFIS to 28, TUG to 13 s, and MSQOL-54 physical to 68, with caregiver ZBI down to 25. These gains were maintained at 3 months but plateaued by 6 months, with slight mobility decline reflecting disease progression. This case highlights that structured, individualized physiotherapy can yield meaningful short-term improvements in MS mobility, fatigue, and function. Without ongoing intervention, however, benefits may attenuate, emphasizing the need for long-term maintenance programs. We also propose a novel tele-rehabilitation component (e.g. a virtual-reality balance game based on exergaming) to enhance engagement and sustain gains, drawing on recent evidence that technology-assisted therapy improves mobility and balance in MS. Keywords: multiple sclerosis; physiotherapy; exercise rehabilitation; fatigue; quality of life; caregiver burden.
[bookmark: introduction]Introduction
Multiple sclerosis (MS) is an autoimmune demyelinating disorder of the central nervous system, typically presenting in early adulthood, and often characterized by relapsing-remitting neurological deficits. Patients with MS commonly experience muscle weakness, spasticity, fatigue, gait and balance disturbances, and cognitive dysfunction[1]. These symptoms worsen with disease progression and can severely limit daily activities and independence. Early evidence-based rehabilitation is therefore crucial: systematic reviews report “strong” evidence that physical therapy and exercise improve functional activity, participation, and reduce patient-reported fatigue in MS. Physiotherapeutic interventions – including strength training, balance work, endurance exercises and functional mobility practice – are known to enhance motor power and reduce fatigue, thereby improving independence and quality of life[1]. Importantly, reducing patient disability also benefits caregivers: MS caregivers frequently report significant physical and psychological strain when patient impairments increase[2]. In this context, we present a case of relapsing-remitting MS where a personalized, intensive physiotherapy program led to substantial functional gains, illustrating both the effectiveness and necessity of sustained rehabilitation in MS management.
[bookmark: case-presentation]Case Presentation
A 37-year-old female office worker with a 3-year history of relapsing-remitting MS presented with progressive lower limb weakness, unsteadiness, and fatigue. Her relapses had increased over the past year, impairing her ability to perform daily activities independently; she required partial assistance from a caregiver. She denied falls, but reported occasional urinary urgency without incontinence. Neurological exam revealed mild spasticity in the calves (Modified Ashworth Grade 1+), bilateral lower-limb muscle strength 4/5 (Medical Research Council scale), a positive Romberg sign, and an unsteady tandem gait. Mild tremor was noted in both arms.
MRI of the brain and cervical spine showed multiple T2-hyperintense lesions in periventricular, juxtacortical, and cervical spinal cord regions, consistent with demyelination. Routine CT imaging was unremarkable. Functional assessments at baseline were: EDSS 4.5 (moderate disability, fully ambulatory without aid), MFIS 42/84 (moderate fatigue), Timed Up and Go (TUG) 18 seconds (impaired mobility), MSQOL-54 Physical 55/100 (reduced physical health), Mental 61/100 (moderate mental health), and Zarit Burden Interview (ZBI) 32/88 (moderate caregiver burden).
[bookmark: intervention]Intervention
A 12-week individualized physiotherapy regimen was designed based on current rehabilitation evidence. Key components included:
· Strength Training: Task-specific resistance exercises for lower limbs (quadriceps, hip flexors, plantar flexors) using TheraBands and ankle weights. Exercises were progressed as tolerated.
· Balance and Gait Training: Static and dynamic balance tasks (e.g., single-leg stance, foam surface exercises) and gait drills (tandem walking, obstacle navigation) to improve stability.
· Spasticity Management: Regular stretching of tight muscle groups (hamstrings, gastrocnemius, hip flexors) and passive range-of-motion exercises to maintain flexibility.
· Endurance & Fatigue Management: Moderate-intensity aerobic exercise via stationary cycling for 10–15 minutes per session, along with education on energy conservation strategies.
· Functional Tasks: Repetitive practice of sit-to-stand transfers, stair climbing, and simulated ADL tasks to promote functional independence.
Sessions were held 5 days/week (45 minutes each), supervised by a physiotherapist; home exercises were prescribed for off-days. The program followed principles of intensity and specificity recommended for MS rehabilitation, emphasizing patient-tailored goals[3]. Notably, we incorporated a novel component: a gamified balance training module delivered via a smartphone-based virtual-reality (VR) app. This emergent technology provided real-time visual/auditory feedback during dynamic balance tasks, aiming to enhance engagement and motor learning. This innovative exergaming element – not previously reported in MS case rehabilitation was referredfrom recent findings that telerehabilitation and VR-based exercises can improve balance and mobility in MS.
[bookmark: outcome-and-follow-up]Outcome and Follow-Up
After 12 weeks of intervention, the patient demonstrated marked improvements in mobility and fatigue (Table 1). Her EDSS score improved from 4.5 to 3.5, indicating less disability. Fatigue impact (MFIS) decreased from 42 to 28, and TUG time shortened from 18 to 13 seconds. Physical aspects of quality of life (MSQOL-54) rose from 55 to 68. The caregiver’s ZBI score fell from 32 to 25, reflecting reduced perceived burden. The patient reported greater independence in daily tasks and better endurance. At 3-month follow-up, these gains were essentially maintained (minor fluctuations likely due to routine variability). By 6 months, a slight decline in walking speed and endurance was observed (e.g. TUG ~15 s) as the disease progressed, though still above baseline. These findings suggest that the intensive physiotherapy yielded significant short-term functional benefits, which plateaued without further escalation of therapy.
TABLE 1. Findings after the intervention of the physiotherapy program 
	Outcome Measure
	Baseline
	12-week
	3-month
	6-month

	EDSS (disability scale)
	4.5
	3.5
	3.5
	3.8

	MFIS (fatigue score, 0–84)
	42
	28
	30
	32

	TUG (Timed Up and Go, sec)
	18
	13
	14
	16

	MSQOL-54 Physical (0–100)
	55
	68
	66
	63

	ZBI (caregiver burden score)
	32
	25
	26
	28


[bookmark: discussion]Discussion
This case highlights that a structured, intensive physiotherapy program can significantly improve function and reduces fatigue in relapsing-remitting MS. The patient’s mobility, as measured by EDSS and TUG, and her self-reported fatigue and physical quality of life all showed notable gains. These outcomes align with the broader rehabilitation literature: a systematic review reported “strong evidence” that physical therapy and exercise enhance functional activity and participation and reduce fatigue in MS. For example, Kalron et al. found that an intense, goal-directed rehab regimen significantly improved walking distance across disability levels[4], mirroring our improvements in ambulation. Likewise, Kargarfard et al. demonstrated that aquatic exercise training led to significant reductions in MFIS fatigue scores and increases in MSQOL-54 scores over 8 weeks[5]. Our case showed similar improvements with land-based exercise.[5]

The sustained benefit we observed at 3 months (before slight decline by 6 months) underscores the importance of ongoing rehabilitation. Recent meta-analysis has highlighted the promise of telerehabilitation (including exergaming and Pilates-based home programs) for improving MS mobility and balance. This suggests that remote or technology-assisted delivery could help maintain long-term gains. In contrast, some studies of conventional physiotherapy show less robust outcomes: for instance, Torchio et al. found that usual-care PT (focusing on mobility) did not significantly increase patients’ physical activity or self-efficacy[6]. This disparity emphasizes that generalized PT may be insufficient without personalization and motivational elements. Our individualized program, incorporating patient-specific goals and even VR-based feedback, may explain the clear benefits seen here.
Rehabilitation also impacts caregivers. In our patient, reductions in disability coincided with a lower Zarit burden score. This is meaningful because MS caregivers often experience high anxiety, depression, and stress, especially as patient disability worsens[2]. By improving the patient’s independence, physiotherapy likely eased caregiving demands, potentially improving caregiver quality of life. Supporting caregivers is vital, as the burden of care in MS can lead to significant emotional and financial strain[2].
A key novel aspect of this case was the integration of a virtual-reality balance training app. Engaging digital platforms with real-time feedback have shown promise for gait and balance rehabilitation in MS. To our knowledge, such an immersive tele-rehabilitation tool has not been previously reported in a case study. We found it increased patient motivation and added a cognitive-motor challenge (dual-tasking), which may further enhance neuroplasticity. Future research should explore these technology-enhanced rehab methods in MS, potentially combining them with wearable sensors to guide remote therapy.
Limitations: This is a single case report, so results cannot be generalized. The patient’s MRI activity was not quantitatively re-assessed post-intervention, and there was no control for natural fluctuation. However, the consistent functional improvements observed support the intervention’s effectiveness. Long-term studies and trials will be needed to confirm these findings and the value of novel components like VR.
[bookmark: conclusion]Conclusion
Individualized physiotherapy yielded notable improvements in mobility, fatigue, and independence in a patient with relapsing-remitting MS, with concurrent reductions in caregiver burden. These gains, sustained short-term, suggest that early and intensive rehabilitation should be an integral part of MS management. Importantly, benefits may wane without continued therapy; thus, maintenance programs – potentially incorporating tele-rehab or virtual reality elements – are recommended to preserve function. Such innovative, goal-oriented approaches may help prevent functional decline and improve quality of life for both patients and caregivers in MS.
Ethical Considerations: Informed consent was obtained from the patient for participation and publication of this case. All interventions adhered to ethical guidelines for human subjects research.


[bookmark: _GoBack]References:
1. Khan F, Amatya B. Rehabilitation in Multiple Sclerosis: A systematic review of systematic reviews. Arch Phys Med Rehabil. 2017;98(2):353–67.

2. Mikuľáková W, Klímová E, Kendrová L, et al. Effect of Rehabilitation on Fatigue Level in Patients with Multiple Sclerosis. Med Sci Monit. 2018;24:5761–70.

3. Doherty F, Lynch P, Powell P, Monaghan K. Feasibility and effectiveness of telerehabilitation on mobility and balance function in multiple sclerosis: A systematic review and meta-analysis. J Neurol Sci. 2024;466:123214.

4. Wiles CM, Newcombe RG, Fuller KJ, et al. Controlled randomised trial of the effects of physiotherapy on mobility in chronic multiple sclerosis. J Neurol Neurosurg Psychiatry. 2001;70(2):174–9.

5. Kargarfard M, Etemadifar M, Baker P, Mehrabi M, Hayatbakhsh R. Effect of aquatic exercise training on fatigue and health-related quality of life in patients with multiple sclerosis. Arch Phys Med Rehabil. 2012;93(10):1701–8.

6. Torchio A, et al. Impact of usual-care physiotherapy on physical activity and self-efficacy in people with multiple sclerosis: An observational study. Int J MS Care. 2025;27(2):101–9.

7. Maguire R, et al. Caregiver burden in multiple sclerosis: recent trends and future directions. Neurol Ther. 2020;9(1):13–29.

8. Kalron A, Achiron A, Dvir Z. Muscular and gait abnormalities in persons with early onset multiple sclerosis. J Neurol Phys Ther. 2011;35(3):164–9.



