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Role of physiotherapy in rehabilitation of a patient with Hypertensive Encephalopathy : A case study

ABSTRACT
Background: Hypertensive Encephalopathy (HTE) is a hypertensive emergency characterized by acute neurological dysfunction due to a sudden and severe elevation in blood pressure. It results from the failure of cerebral autoregulation, leading to cerebral edema, increased intracranial pressure (ICP), and neurological symptoms such as confusion, seizures, and impaired balance. Physiotherapy plays a crucial role in the rehabilitation of patients with HTE, focusing on motor recovery, functional independence, and prevention of complications. Objective: This case presentation highlights the role of physiotherapy in managing motor and functional impairments secondary to hypertensive encephalopathy, demonstrating the effectiveness of rehabilitation interventions in improving balance, mobility, and overall quality of life. Case Summary: A 48-year-old male presented with difficulty walking, altered mental status, and multiple seizure episodes following hypertensive encephalopathy. Initial medical management stabilized his blood pressure, after which he was referred for physiotherapy intervention. Upon assessment, the patient exhibited impaired balance, reduced functional capacity, hearing difficulties, and pain on neck extension. Outcome measures, including the Berg Balance Scale (35) and Barthel Index (85), indicated moderate functional impairment. A structured physiotherapy program was implemented, incorporating pain management (moist heat therapy, soft tissue mobilization), balance training (staircase retraining, Rhomberg exercises, tandem walking), strengthening exercises (squats, bridging, air cycling, straight leg raises), and patient education. Over nine treatment sessions, the patient demonstrated significant improvement, with an increase in Berg Balance Scale score (40), Barthel Index (91), and reduced pain levels (NPRS: 6/10 to 4/10). Conclusion: This case emphasizes the importance of physiotherapy in addressing functional impairments associated with hypertensive encephalopathy. Early rehabilitation interventions targeting balance, mobility, and neuromuscular recovery contribute significantly to functional independence and quality of life. The findings suggest that physiotherapy should be an integral part of HTE management, particularly in preventing long-term disability and optimizing patient outcomes.
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INTRODUCTION
Hypertensive Encephalopathy (HTE) is a hypertensive emergency characterized by acute neurological dysfunction (1). It is associated with a sudden and severe increase in blood pressure, typically exceeding 220 mmHg systolic or 120 mmHg diastolic (2). HTE is a form of reversible cerebral dysfunction caused by malignant hypertension (3). As a medical emergency, it requires immediate intervention to prevent permanent neurological damage or death (4). The condition is believed to result from a failure of the autoregulatory mechanisms in the cerebral vasculature, leading to cerebral edema and increased intracranial pressure (ICP) (4). In modern clinical practice, HTE is more commonly observed in previously normotensive patients who experience sudden elevations in systemic blood pressure (5).

Objective

· To outline the role of Physiotherapy in motor and functional recovery for patients with HTE  

The global epidemiology of Hypertensive Encephalopathy is difficult to estimate precisely due to its rarity and the variability in reporting systems (4). However, it is generally seen more frequently in low- and middle-income countries where access to healthcare may be limited, and untreated or poorly controlled hypertension is more prevalent. According to the World Health Organization (WHO), about 1.13 billion people worldwide suffer from hypertension, with the majority living in low- and middle-income countries (6). A study conducted in a Nigerian tertiary hospital found that hypertensive encephalopathy accounted for approximately 2.5% of all hypertensive emergencies in the facility (7).

The etiology of hypertensive encephalopathy is primarily linked to inadequately controlled primary hypertension. However, secondary causes such as kidney disorders and adrenal tumors can also contribute to its development (8). Several risk factors increase the likelihood of developing this condition, including chronic hypertension, advanced age, preeclampsia/eclampsia, renal disease, and endocrine disorders. Additionally, obesity, metabolic syndrome, alcohol and drug abuse, and non-compliance with prescribed medications further elevate the risk (9). Proper management of underlying conditions and adherence to treatment regimens are essential in reducing the incidence of hypertensive encephalopathy.
The pathophysiology of hypertensive encephalopathy involves a failure of cerebral autoregulation, leading to cerebral hyperperfusion and endothelial dysfunction (10). Under normal conditions, the brain maintains stable blood flow despite fluctuations in systemic blood pressure through autoregulation. However, when blood pressure surpasses this regulatory capacity, it induces vasodilation and endothelial injury, compromising the blood-brain barrier (BBB). This BBB disruption permits the leakage of fluid and proteins into the brain parenchyma, resulting in cerebral edema. The progression of these pathological changes leads to elevated intracranial pressure (ICP), manifesting as symptoms such as headache, confusion, seizures, and, in severe cases, coma if left untreated.

The clinical presentation of hypertensive encephalopathy includes a range of neurological and systemic symptoms, with patients commonly experiencing altered mental status, confusion, headaches, and visual disturbances. Additionally, nausea, vomiting, focal neurological deficits, hypertensive retinopathy, seizures, and coma may occur as the condition progresses (11). If left untreated, hypertensive encephalopathy can lead to severe complications, including cerebral edema, seizures, and cerebrovascular accidents (stroke). Patients may also develop cognitive dysfunction, retinopathy, and cardiovascular complications, which further exacerbate their condition. In extreme cases, coma and death may result from prolonged or untreated hypertensive crises (11).

Differential Diagnosis
The differential diagnosis of hypertensive encephalopathy includes several conditions that present with similar neurological symptoms. These include acute ischemic stroke, intracerebral or subarachnoid hemorrhage, meningitis or encephalitis, severe pre-eclampsia/eclampsia, and severe hypertensive crisis without encephalopathy. Other potential causes include toxic or drug-induced encephalopathy and posterior reversible encephalopathy syndrome (PRES), which must be carefully distinguished to ensure accurate diagnosis and appropriate treatment (12).

The diagnostic process involves a thorough history and physical examination, followed by imaging studies such as non-contrast CT scan or MRI, as well as CT angiography or MR angiography for vascular assessment (13). Laboratory tests, including complete blood count (CBC), renal function tests (RFTs), electrolyte panels, and toxicology screens, help rule out metabolic or toxic causes. Additionally, a fundoscopic examination may be performed to assess for hypertensive retinopathy (13).

The prognosis of hypertensive encephalopathy depends on several factors, including early diagnosis and treatment, severity of symptoms, presence of comorbidities, patient age, and the extent of symptom resolution. Prompt intervention significantly improves outcomes, reducing the risk of long-term neurological impairment (14).

Outcome Measures
The outcome measures used to assess patients with hypertensive encephalopathy focus on evaluating balance, mobility, functional independence, and cognitive function. The Berg Balance Scale is commonly used to measure balance and fall risk, while the Timed Up and Go Test assesses mobility and gait stability. The Functional Reach Test evaluates a patient's ability to maintain balance and prevent falls. Additionally, the Barthel Index is used to determine the level of functional independence in daily activities. Cognitive function is assessed through the Mini Mental State Examination (MMSE), which helps identify any impairments in memory, attention, and orientation (15).
Management

The management of hypertensive encephalopathy involves a combination of medical, physiotherapy, and occupational therapy interventions to ensure optimal recovery and long-term stability.

Medical Management

The primary goal of medical treatment is immediate blood pressure reduction to prevent further neurological damage. This is accompanied by neurological monitoring and supportive care, ensuring early detection of complications. Additionally, management of acute complications and long-term hypertension control through oral antihypertensive medications and lifestyle modifications play a crucial role in preventing recurrence.

Physiotherapy Management

Physiotherapy is essential in early mobilization and positioning, with interventions such as passive range of motion (ROM) exercises for all limbs, postural management to prevent pressure sores and improve respiratory function, and gradual progression from sitting to standing. Neurological rehabilitation includes balance and coordination exercises, along with strengthening exercises to improve motor function. Additional physiotherapy techniques such as cognitive rehabilitation, breathing exercises, chest physiotherapy, and vestibular and gait rehabilitation help restore functional independence.

Occupational Therapy Management

Occupational therapy focuses on functional training, including task-specific exercises and adaptive strategies to help patients regain independence in daily activities. Psychosocial support plays a critical role in enhancing recovery, while patient education on long-term management such as blood pressure monitoring, lifestyle modifications, and fall prevention ensures sustained improvements and reduces the risk of recurrence.
CASE PRESENTATION;
Patient Information

The patient, Mr. KI, is a 48-year-old male residing on N.T.A Road, Port Harcourt. He is a Christian from Bayelsa State and presented at the hospital on October 16, 2024, with a chief complaint of difficulty walking, which began one month prior to presentation.

History of Presenting Complaint

According to his sister (source of history), the patient was in his usual state of health until approximately one month before presentation, when he began treating typhoid and malaria. A few days later, he developed irrational behavior, incoherent speech, and delusional thoughts, prompting a visit to a peripheral clinic. Upon examination at the clinic, his blood pressure was 180/120 mmHg but was stabilized. Subsequently, the patient experienced two episodes of seizures, after which he fell into a coma for two days. He was then referred to the University of Port Harcourt Teaching Hospital (UPTH) for further management.

Hospital Course

At UPTH, the patient was admitted to the Accident & Emergency (A&E) department, where his blood pressure spiked to 220/120 mmHg, necessitating admission to the male medical ward for three weeks. During his hospital stay, he experienced two additional seizure episodes (making a total of four seizures). Following initial medical stabilization, he was referred to the physiotherapy department at UPTH for specialized management.

Medical History (MHx)

· Hypertension (diagnosed three months ago)

· Diabetes Mellitus

· Peptic Ulcer Disease (PUD)

Surgical History (SHx)

· No significant past surgical history

Drug History (DHx)

· Currently on antihypertensive medications

Family and Social History (FSHx)

· The patient is married in a monogamous setting with two children.

· He works as an estate manager.

· He is a Christian and resides in a storey building.

· Drinks treated water and consumes coffee but does not smoke or consume alcohol.

· No family history of hypertensive encephalopathy was reported.

On Examination (O/E)

The patient, a middle-aged man, walked into the treatment cubicle using a Zimmer frame. He was afebrile, acyanosed, anicteric, and showed no signs of respiratory or painful distress. He was oriented to time, place, and person.

Vital Signs

· Blood Pressure (BP): 130/80 mmHg

· Pulse Rate (PR): 72 bpm
Discussion 
Central Nervous System (CNS)

The patient presents with hearing difficulty but remains conscious and alert, showing no signs of altered mental status.

Cardiovascular and Pulmonary System

The patient’s blood pressure is 130/80 mmHg, with a pulse rate of 72 bpm and a respiratory rate of 18 cycles per minute (cpm). His abdominal movement synchronizes with respiration, indicating normal respiratory mechanics.

Integumentary System

The skin texture is normal, with no discoloration or abnormal pigmentation. The skin appears well-hydrated, and there is no evidence of skin breakdown or ulceration.

Genitourinary System

The patient is continent, with no complaints of pelvic pain or urinary dysfunction.

Musculoskeletal System

Head and Neck

· Active and passive range of motion (AROM & PROM) is full and pain-free in all planes, except for neck extension, which elicits discomfort.

· No facial asymmetry is noted.

Chest and Abdomen

· No abnormalities detected (NAD).

Back and Spine

· No abnormalities detected (NAD).
Table 1: Upper Limb Functional and Musculoskeletal Evaluation
	UPPER LIMBS
	RIGHT 
	LEFT

	AROM
	Full and pain free at all joints
	Full and pain free at all joints

	PROM
	Full and pain free at all joints
	Full and pain free at all joints

	MUSCLE BULK
	Intact
	Intact

	GMP
	5
	5

	MUSCLE TONE
	Normotonia
	Normotonia

	GRIP STRENGTH
	Good
	Good

	OEDEMA
	Absent
	Absent


Table 2: Lower Limb Functional and Musculoskeletal Evaluation
	LOWER LIMBS
	RIGHT 
	LEFT

	AROM
	Full and pain free at all joints
	Full and pain free at all joints

	PROM
	Full and pain free at all joints
	Full and pain free at all joints

	MUSCLE BULK
	Intact
	Intact

	GMP
	4
	4

	MUSCLE TONE
	Normotonia
	Normotonia

	TA TIGTHNESS
	Absent
	Absent

	OEDEMA
	Absent
	Absent


List 1: Neuromuscular System
SENSATION


RT


LT

TOUCH

intact 


intact


TEMPERATURE
 intact 


 intact 


JPS 


 intact 


 intact 


STEROGNOSIS
 intact 


 intact 

             BAROGNOSIS
 intact 


 intact 


GRAPHESTHESIA
 intact 


 intact 

ANKLE CLONUS

 Absent

Absent

BABINISKI


 Absent

Absent

SPECIAL TESTS

· Rhomberg test : +ve
· Tandem stance test: +ve
· One leg stance test: +ve
· Timed Up and Go Test: 13secs 
· Functional Reach Test: 5inches
· Four Square Step Test: 8 secs
· Heel to shin test:  -v
Outcome Measures
Functional Assessment

The patient’s balance and functional independence were evaluated using standardized scales. The Berg Balance Scale score was 35, indicating moderate balance impairment, while the Barthel Index score of 85 suggests that the patient retains a good level of functional independence, though some assistance may be required for daily activities.

Pain Assessment

Pain was assessed using the Numerical Pain Rating Scale (NPRS), with the patient reporting a pain level of 6/10 specifically on neck extension, indicating moderate discomfort.

Cognitive Assessment

The Mini Mental State Examination (MMSE) score of 24 suggests mild cognitive impairment, which may impact memory, attention, and problem-solving abilities.

Summary of Findings

· Pain on neck extension

· Good global muscle power and range of motion (ROM)

· Hearing impairment

· Impaired balance

· Reduced functional capacity

· Decreased ability to perform activities of daily living (ADLs)

Impression

The findings suggest balance impairment secondary to hypertensive encephalopathy, requiring targeted interventions to improve stability, functional independence, and quality of life.

Plan of Management
The primary goals of management are to reduce pain during neck extension, improve balance, maintain range of motion (ROM), enhance activities of daily living (ADLs), preserve physiological function, and prevent further deformities or complications. A comprehensive rehabilitation plan will be implemented, incorporating pain management, strengthening, balance training, and functional mobility exercises.

To alleviate pain and improve soft tissue mobility, moist heat therapy will be applied for 10 minutes, followed by soft tissue mobilization to enhance circulation and reduce muscle tightness. Balance and mobility training will include staircase retraining (10 repetitions), Rhomberg therapeutic exercises (5 minutes), one-leg stance exercises (2 minutes, 5 repetitions), tandem stance, and tandem walking to improve postural control and reduce fall risk.

For strengthening and functional rehabilitation, exercises such as squatting (5 counts, 10 repetitions), quad bench exercises (5 counts, 10 repetitions), curl-ups (10 repetitions), modified bridging (10 counts, 10 repetitions), air cycling (20 repetitions), straight leg raises (10 counts, 10 repetitions), toe tapping (20 repetitions), ankle crossing (20 repetitions), and bicycle ergometer exercises (10 minutes) will be incorporated to enhance muscular endurance and functional independence.

In addition to physical rehabilitation, patient and caregiver education will focus on fall prevention, adaptive strategies for daily activities, and long-term self-management techniques. A structured home program will be prescribed to reinforce the rehabilitation process, ensuring sustained functional improvement and promoting independence in daily activities.
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Figure 1: Air Cycling
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Figure 2: Curl Up Exercise
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Figure 3: Quad Bench Exercise
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Figure 4: Bicycle Ergometer
REVIEW AFTER 9 TREATMENT SESSIONS
The patient was reviewed on November 12, 2024, following nine treatment sessions. There were no fresh complaints at the time of review.

Vital Signs

The patient’s blood pressure (BP) was 130/72 mmHg, with a pulse rate (PR) of 84 bpm and a respiratory rate (RR) of 16 cycles per minute (cpm), indicating stable cardiovascular and pulmonary function.

System Review

Central Nervous System (CNS)

The patient continues to experience hearing difficulty but remains conscious and alert, with no reported neurological deterioration.

Cardiovascular and Pulmonary System

The blood pressure was recorded at 130/80 mmHg, with a pulse rate of 72 bpm and a respiratory rate of 18 cpm. The abdomen moves with respiration, indicating normal breathing mechanics.

Integumentary System

The patient’s skin texture is normal, with no discoloration or abnormal pigmentation. No skin breakdown or ulcerations were observed, indicating good skin integrity.

Genitourinary System

The patient remains continent, with no reports of pelvic pain or genitourinary dysfunction.
Musculoskeletal System
HEAD AND NECK:  AROM & PROM: Full and pain-free at all planes of movement except on extension of neck                  

CHEST AND ABDOMEN: NAD

BACK AND SPINE: NAD

Table 3: Upper Limb Functional and Musculoskeletal Evaluation

	UPPER LIMBS
	RIGHT 
	LEFT

	AROM
	Full and pain free at all joints
	Full and pain free at all joints

	PROM
	Full and pain free at all joints
	Full and pain free at all joints

	MUSCLE BULK
	Intact
	Intact

	GMP
	5
	5

	MUSCLE TONE
	Normotonia
	Normotonia

	GRIP STRENGTH
	Good
	Good

	OEDEMA
	Absent
	Absent


Table 4: Lower Limb Functional and Musculoskeletal Evaluation
	LOWER LIMBS
	RIGHT 
	LEFT

	AROM
	Full and pain free at all joints
	Full and pain free at all joints

	PROM
	Full and pain free at all joints
	Full and pain free at all joints

	MUSCLE BULK
	Intact
	Intact

	GMP
	4+
	4+

	MUSCLE TONE
	Normotonia
	Normotonia

	TA TIGTHNESS
	Absent
	Absent

	OEDEMA
	Absent
	Absent


List 2: Neuromuscular System
SENSATION


RT


LT

TOUCH

intact 


intact


TEMPERATURE
 intact 


 intact 


JPS 


 intact 


 intact 


STEROGNOSIS
 intact 


 intact 

             BAROGNOSIS
 intact 


 intact 


GRAPHESTHESIA
 intact 


 intact 

ANKLE CLONUS

 Absent

Absent

BABINISKI


 Absent

Absent

Special Test
· Rhomberg test : +ve
· Tandem stance test: +ve
· One leg stance test: +ve
· Timed Up and Go Test: 10secs 
· Functional Reach Test: 7inches
· Four Square Step Test: 6 secs
· Heel to shin test:  -v
Outcome Measures
Functional Assessment

The patient's Berg Balance Scale score improved to 40, indicating enhanced balance and stability. The Barthel Index score increased to 91, reflecting greater functional independence in activities of daily living (ADLs).

Pain Assessment

Pain on neck extension, assessed using the Numerical Pain Rating Scale (NPRS), has reduced to 4/10, showing significant improvement in discomfort levels.

Cognitive Assessment

The Mini Mental State Examination (MMSE) score remained at 24, suggesting mild cognitive impairment with no significant deterioration.

Summary of Findings

· Reduced pain on neck extension

· Persistent hearing impairment

· Good global muscle power and range of motion (ROM)

· Improved balance and postural stability

· Enhanced functional abilities

· Better performance in activities of daily living

Impression

The findings indicate a resolving balance impairment secondary to hypertensive encephalopathy, with notable improvements in pain levels, functional independence, and mobility. Continued rehabilitation and monitoring are recommended to sustain progress.

Plan of Management

The primary goals of management are to reduce pain during neck extension, improve balance, enhance activities of daily living (ADLs), maintain overall physiological function, and prevent further deformities or complications. A structured rehabilitation program will be implemented to address these objectives through pain management, strengthening exercises, balance training, functional mobility exercises, and patient education.

To alleviate pain and improve soft tissue mobility, moist heat therapy will be applied for 7 minutes, followed by soft tissue mobilization to enhance circulation and reduce muscle stiffness. Balance and mobility training will include staircase retraining (15 repetitions), Rhomberg therapeutic exercises (10 minutes), one-leg stance exercises (2 minutes, 5 repetitions), tandem stance, tandem walking, and gait re-education to improve postural stability and reduce fall risk.

For strengthening and functional rehabilitation, the program will incorporate squatting exercises (10 counts, 10 repetitions), quad bench exercises (10 counts, 10 repetitions), curl-ups (15 repetitions), modified bridging (15 counts, 15 repetitions), air cycling (30 repetitions), straight leg raises (10 counts, 15 repetitions), toe tapping (30 repetitions), ankle crossing (30 repetitions), bicycle ergometer exercises (15 minutes), and sit-to-stand exercises (15 repetitions) to enhance lower limb strength, endurance, and overall mobility.

In addition to physical rehabilitation, patient and caregiver education will focus on fall prevention, adaptive strategies for daily activities, and long-term self-management techniques. A structured home exercise program will be prescribed to reinforce rehabilitation progress and ensure continued improvement in balance, strength, and functional independence.
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Figure 5: Squatting Exercise
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Figure 6: Stair Training
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Figure 7: Sit to Stand Education
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Figure 8: Tandem Walking
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Figure 9: One Leg Stance


Figure 10: Modified Tandem Walking
CONCLUSION

Physiotherapy plays a vital role in the management of HTE, particularly in the rehabilitation phase, where the goal is to address the residual neurological impairments, improve functional mobility, and enhance the quality of life of affected individuals. Early intervention, tailored rehabilitation programs, and continuous monitoring of patients' progress are essential for optimizing recovery and functional independence.
RECOMMENDATION FOR THE PATIENT
It is recommended that physiotherapy interventions be initiated as soon as the patient’s condition is stable and they are medically cleared.
Consent 

As per international standards or university standards, patient(s) written consent has been collected and preserved by the author(s).
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