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ABSTRACT
Background and Purpose: This article outlines a six-month rural/outpatient physical therapy
treatment of a 58-year old female who endured a severe left cerebrovascular accident (CVA)
eight months ago. Patient presents with muscle weakness, numbness, reduced tone, notable
spasticity, and impaired coordination on her R side as well as impaired language, limited to say
“yes” or “no”. Prognosis for the patient was fair, and she is expected to regain minimal prior
level of functioning. The purpose of this article is to describe the interventions used for this
patient and the consequences they had.
Description: The treatment performed during the course of therapy included: therapeutic
exercises for strengthening and ROM, gait training, therapeutic activities and manual work to
improve patient’s ability to transition, walk and perform ADLs.
Outcomes: Following physical therapy intervention, patient was able to ambulate in community
with CGA, walk up stairs with CGA, independently stand, demonstrated reduced spasticity, and
showed improved tone/coordination. She had reached all her goals set for her and regained more
function than what the doctors initially expected.
Discussion: Rationale for treatment was based on motor control theories of neuromuscular
dysfunction as well as treating the patient’s physical impairments using textbook methods of
strengthening and stretching. Treatment was structured to promote independence in patient’s life

and was modified based off patient’s response.
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CHAPTERI1
BACKGROUND AND PURPOSE

A cerebrovascular accident (CVA) or “stroke” is a blockage or rupture of blood flow to
the brain leading to cell death due to lack of oxygen. The consequences of a stroke depend on the
location in the brain, the severity of cell death, and the type of stroke. There are three main types
of stroke: intracerebral hemorrhage, subarachnoid hemorrhage, and ischemic. An intracerebral
hemotrhage stroke is caused by an abrupt rupture of an artery inside the brain, leading to the
compression of cerebral structures within. A subarachnoid hemorrhage is when blood floods into
the subarachnoid space, increasing the pressure exerted onto the brain and damaging cerebral
tissue. The third and most common type of CVA is an ischemic stroke, which is caused by a
blockage or clot in an artery that supplies the brain.! This case report will focus on an individual
following an ischemic stroke.

Cerebrovascular accidents affect over 795,000 people in the United States every year
with 610,000 of those being the person’s first.2 Strokes typically occur in individuals over the
age of 65 but can happen at any age, especially if one has a family history with CVA’s.! African
Americans and Hispanics are at an elevated risk to endure a first time CVA, as well as endure the
highest mortality rates.> Women are at an increased rate when compared to men with roughly
55,000 more female cases per year.! Medical conditions that place one at a higher risk include
diabetes, hypertension, heart disease, and a past history of a stroke. Omitting tobacco and alcohol
use, getting adequate exercise, and maintaining healthy weight are three major lifestyle

modification that can significantly reduce the chances of a stroke. !



Signs and symptoms of a CVA are dependent on the area of the brain affected as well as
the severity in the reduction of blood flow. Symptoms include, but are not limited, to
spontaneous muscle weakness and spasticity, slurred vision and speech, impaired coordination,
and numbness/sensory loss.! There are five early signs and symptoms of a stroke: acute onset of
numbness, confusion, vision problems, dizziness or difficulty walking, and headache with no
known cause.’ Educating at-risk patients about these signs and symptoms may decrease the time
it takes for one to seek medical attention after the onset of a stroke; thus, leading to a better
prognosis for recovery.

The diagnosis of a stroke will consist of a physical examination and a computed
tomography (CT) scan, which will help rule out other conditions, as well as give a location of the
affected area(s). The doctor may also suggest magnetic resonance imaging (MRI) to determine
the severity of damage to soft tissue structures, and a functional MRI to assess current blood
flow and perfusion®. The doctor will treat the block through the use of medication or surgery
depending on how the patient presents and their response to conservative treatments. If an
individual can seek medical treatment within a few hours after suffering a stroke, they may
benefit from a tissue Plasminogen Activator (tPA). A tPA is a thrombolytic or “clot buster” that
quickly dissolves a blood clot within the brain, allowing normal circulation. Patients with
uncontrolled hypertension, a history of recent trauma or surgery, a recent head injury, and/or
have a history of bleeding problems are at an increased risk of negative side effects from
thrombolytic treatment and may be ineligible to receive a tPA?

The prognosis for a patient following a stroke is dependent on multiple factors, making it
difficult to determine what the exact outcomes will be. An individual’s recovery varies on the

Jocation of the stroke, age, severity, personality before the stroke, prior level of function, time it



took to seek medical attention, environment, external support, motivation, and other
comorbidities.® For location, there are five vascular syndromes that may cause a stroke. Anterior
cerebral artery (ACA) syndrome involves the first of two terminal branches from the internal
carotid artery. The ACA supplies the frontal and parietal lobes and subcortical structures. Distal
lesions are more severe than proximal lesions since proximal lesions still allow some perfusion
within the artery. Common impairments with ACA syndrome include contralateral hemiparesis
and sensory loss, specifically in the lower extremity. Middle cerebral artery (MCA) syndrome in
the second branch from the internal carotid artery and supplies the frontal, temporal, and parietal
lobes as well as subcortical structures. Proximal occlusion of the MCA results in significant
neurological damage and cerebral edema. Common impairments include contralateral spastic
hemiparesis and sensory loss of the face and upper and lower extremities with more severe
impairment on the upper extremity. Left side involvement of the MCA may produce aphasia and
right sided occlusion may produce perceptual deficits, such as left side neglect. Internal carotid
artery (ICA) syndrome produces large infarction in the areas of the brain supplied by the ACA
and MCA. Edema is often observed with a chance of uncal herniation, coma, or death. The
posterior cerebral artery (PCA) is a terminal branch off the basilar artery and supplies blood to
the occipital lobes, medial and inferior temporal lobes, midbrain, posterior diencephalon, and
upper brainstem. Just like the ACA, proximal occlusion is a better prognosis than distal
occlusion. Frequent impairments include vision impairments, memory deficits, hemiplegia,
spontaneous pain, and involuntary movements. The last syndrome concerns the vertebrobasilar
arteries which branch from the subclavian artery. The vertebral arteries supply the medulla and
cerebellum, and the basilar artery supplies the pons, the cerebeltum, and internal ear. Occlusion

in the vertebrobasilar system generates a vast array of symptoms, which may be ipsilateral or



contralateral. More severe impairments include quadriplegia, coma, ataxia, visual impairments,

and paralysis of the muscles of mastication.” Figure 1 and figure 2 depict the anatomy of the

blood vessels of the brain.



Primary motor cortex

Corpus callosum  Callosomarginal Pericaliosal artery

Primary somatic
sensaory cortex

Primary
visual
cortex

Anterior cerebral artery

Posterior cerebral artery

Source: Susan B. O'Sullivan, Thomas 3, Schmitz, George Fulk
Physical Rehahilitation, Seventh Edition
Copyright ® F. A. Davis Company. Al right reserved.

Figure 1: Anterior and Posterior Cerebral Arteries’

Tips of anterior cerebral artery

O
® e
i 7 :
& Wemicke's
= g A b speech
’* . area
Broca's g
speech -~ : A “’
s \C 7,
Upper division v
Middle Stem ;
carebral 2
Xrtory Lower division ‘ ___\: -_4
; ; '

Tips of posterior cerabral artery
Soures: Susan B, D'Suilivan, Thomas 3. Schmitz, Gearge Fulk

Brvalcal Rehahilitation, Sevanth Edition
Coppright © F, A. Davis Company. All right reserad.

Figure 2: Middle Cerebral Artery’



The older someone is the less likely one is to regain prior levels of function as the body
takes longer to recover and regenerate. Coping with one’s new current level of functioning can
be a challenge and may lead to depression, frustration, and a lack of motivation. Addressing
these emotions early is critical to improve positive outcomes as patients may lose the motivation
to improve. Language may also be a barrier if the left temporal lobe of the brain, as seen in
Figure 3, is damaged and can perpetuate these negative emotions. The prognosis for this patient

will be discussed later in the report.
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Figure 3: Cranial Lobes®

An interdisciplinary approach is frequently utilized due to the numerous body systems
affected. Depending on severity, one can expect to work with a neurologist, physical therapist,
occupational therapist (OT), speech-language pathologist (SLP), social worker, psychologist,
rehabilitation nurse, and dietitian.* Care may be divided into three phases: acute, sub-acute, and
chronic with the timeline in each phase varying case to case. The acute phase lasts anywhere
from 2 to 12 weeks. Most recovery is seen in the acute phase of a stroke, making it important to
receive physical and neurological rehabilitation as soon as possible. During this time,
interventions are structured around compensatory function if previous function cannot be

obtained. One may also experience a phenomenon called spontaneous recovery where the brain



will randomly rediscover a skill that was lost due to the stroke.? Spontaneous recovery was not
observed with the patient presented in the study. The sub-acute phase, which is between 3t09
months post-CVA, primarily focuses on regaining moderate levels of function. For instance, a
patient in the sub-acute phase may work on sit to stands or pivot transfers, as well as begin to
ambulate longer distances, so the patient doesn’t require help safely walking around their home.
Depending on the level of recovery, the patient may be able to return home with the help of a
caregiver, or the patient may be placed into a skilled nursing facility to be safe. The sub-acute
phase can be frustrating, because after the six-month mark, recovery tends to plateau or even
regress, making it important for the rehabilitation team to adapt and modify the plan of care. In
more severe cases, the chronic phase begins around the 9 to 12-month mark and progress is often
slowed. The main focus of this phase is to maintain and monitor signs and symptoms; however,
with the support of PT, OT, and SLP, an individual may see recovery of new skills as far as two
years post CVA.®

Physical therapy is a major component to the patient’s recovery. Post-CV A rehabilitation
will start as soon as the patient is medically stable to maximize positive outcomes. Therapy will
revolve around regaining prior levels of function or developing compensatory methods if prior
levels cannot be obtained. Research and evidence-based practice serve as guides for the physical
therapist when designing the plan of care for a patient following a CVA. Lee & Stone!”
conducted a meta-analysis to quantify the effects of exercise training on cardiorespiratory fitness,
muscle strength, and walking capacity after stroke. Analysis found that the combination of
resistance, aerobic, and gait training will lead to a larger improvement in function and a higher
quality of life. Peurala et al.'! reviewed 38 randomized-controlled trials and concluded that gait

training not only improves walking functions but also carties over to improvements in self-care



overall, The meta-analysis compared skilled therapy to a placebo/no treatment and found high
evidence for the need of physical therapy in the acute, sub-acute and chronic stages of treatment
as patients continue to make significant clinical improvements with gait and ADLs.!!

The purpose of this report is to discuss and review the efficacy and decision-making of
physical therapy When working with a cerebrovascular accident in an outpatient clinical setting.
The report will demonstrate that physical therapy is beneficial to patients in the sub-acute and
chronic phases in terms of improved gait, reduced spasticity, and an overall improvement in

function.



CHAPTERII
CASE DESCRIPTION
The patient featured in this case is a 58-year old female who presents to outpatient
physical with a treatment diagnosis of right-sided hemiplegia and impaired speech. The patient
experienced a left ischemic CVA in September of 2018 and has been residing in a skilled nursing
home since December. The patient demonstrates gross unilateral, upper and lower extremity
weakness, numbness, impaired coordination, reduced range of motion (ROM), and spasticity on
the right side. Communication is limited to “yes/no” responses and has trialed but chooses not to
use an assistive device for communication. Previous physical therapy was focused on walking
with a platform walker with moderate assistance for right leg pro gression as well as electrical
stimulation, which held no long-term benefit. She does have an ankle-foot orthosis (AFO) but
does not like to use it due to discomfort. Her husband and sister are greatly involved with her
physical and occupational rehabilitation and act as sturdy external supports for the patient. As a
retired schoolteacher, she had no limitations in her prior level of function and enjoyed to garden
and dance with her husband. Her current level of function requires minimal to moderate
assistance with functional activities. She used to smoke and lived a sedentary life with nothing
abnormal in her family history. The chief complaint is generalized weakness and reduced level
of overall function. Patient and family goals are to be able to safely discharge back to home and
to recover moderate independence with self-care activities of daily living (ADLs). A review of
systems reveals nothing noteworthy except for slightly elevated blood pressure that does not yet

require the use of medications. The patient has struggled with bouts of depression since her CVA



but is not being treated with medication at this time. She does not have any other known
comorbidities. Evaluation was done in the clinic, and the following information portrays the
examination procedure and results.
EXAMINATION

Physical therapy examination was based off O’Sullivan and Schmidt'? for a neurological
pathology and looked to evaluate gross motor function. The patient was assessed on a
combination of static control, dynamic control, gross muscle strength, gross ROM, coordination,
and balance. Gross muscle strength testing was 3+/5 on the left and was deferred on the right as
patient was unable to follow commands. ROM was assessed with the patient in supine and was
normal on the left with a 50% deficit for gross movements, such as overhead arm movements
and hip flexion, on the right. To coincide with limited ROM, the patient demonstrates elbow
flexion and ankle inversion contractures on the right. Numbness is experienced throughout the
right side of the body, and the patient denies any pain. Modified Ashworth (which can be seen in
Appendix A) testing showed 2/4 spasticity, meaning a catch is felt halfway through the motion,
with arm flexion, elbow extension, and ankle dorsiflexion. A functional assessment was
performed on the following movements: supine-to-sit, sit-to-stand, stand-to-sit, standing pivot
transfer, static standing, walking, and stairs. The results for these movements can be seen in

Table 1.
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Table 1: Functional Assessment at Initial Evaluation

Task Assistance required Other comments

Supine-to-sit Minimal-moderate x 1 Shows core/upper extremity (UE) weakness,
does not use R side

Sit-to-stand Minimal x 1 Vocal cue (v/c) to push with her legs and not
use arms, does not use right side

Stand-to-sit Minimal x 1 v/c to reach for arm rest, does not use right
side

Standing pivot | Minimal-moderate x 2 v/c to reach for arm rest and to slowly lower

into chair, does not use right side, takes a few
seconds to recover balance once standing
before moving

Standing Minimal-moderate x 2 Able to stand 1 min before needing a break,
leans to left side, used left UE for assistance
Walking Moderate x 2 Requires help with foot/hand progressions,
not confident with steps, fatigues after 10°
Stairs Unable to at this fime Not applicable

The patient’s balance was tested through the Berg Balance Scale (which can be seen in
Appendix B). The scale looks at 14 different activities that requires the patient to maintain their
balance as well as limit compensatory movement. Each domain is scored 0-4 with 0 meaning the
patient is unable to do it and 4 meaning they are able to without substitutions. The patient scored
an 11 out of 56, indicating she has extremely severe balance deficits.

The Modified Ashworth is a well-accepted tool when assessing spasticity following CVA
patients due to its simplicity and efficiency. Blackburn et al.!® state the test has adequate intra-
rater reliability with an agreement range from 57.5% to 85% percent and demonstrates poor

interrater reliability with an agreement range of 42.5% to 50%. The authors conclude to say the
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test is better if one rater is performing and documenting the scores. Katz et al."* discovered high
convergent validity with a » coefficient of 0.94 agreement with the Fugl-Meyer Assessment
(FMA), which is another commonly accepted tool for examining patients following stroke. An
example of this assessment can be found in Appendix C. This almost perfect agreement allows
one to appropriately use the Modified Ashworth to assess spasticity following a stroke. The Berg
Balance Scale is intended to be used with older individuals and stroke patients. An improvement
of 5 of more is considered clinically significant.!® Hiengkaew et al'’® state excellent test-retest
reliability with an Intraclass Correlation Coefficient (ICC) rating of 0.95. Berg et al'® concluded
the intra- and interrater reliability to be excellent with ICC scores of 0.98 and 0.97 respectively.
They also shared a Cronbach alpha score of 0.97, meaning it holds very high internal
consistency. Mao et al'” compared the Berg Balance Scale to the Fugl-Meyer Assessment and
state a concurrent validity score of # = 0.90-0.92, concluding that the test measures what it
intends to measure. The methods of assessment were chosen due to their use as valid check-
recheck tools to accurately determine patient progress.
EVALUATION & DIAGNOSIS

The physical therapy examination revealed a significant impairment in mobility and
function. Using the pathophysiologic model, a pathology, in this case a stroke, occurs which
leads to impairments; thus, affecting the individual’s function and participation in society. An
example from this model can be seen below in figure 4.' Since a stroke occurs in the brain, the
underlying cause to the impairments is neurological in nature. The patient’s primary impairments
were diminished neuromuscular control, reduced proprioception, altered sensation, and

numbness. These have led to the development of secondary impairments of generalized
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weakness, reduced ROM, impaired balance, and increased levels of fatigue. Table 2 gives a full

list of the patient’s problems in the order of relevance.

Table 2: List of Problem/Impairments

Problem /Impairment

1. Unable to verbally communicate

2. Decreased endurance

3. Impaired balance/proprioception

4. Spasticity on right

5. Generalized weakness on right

6. Global limitations in ROM on right

| BASE ! MODULATOR | BIOMECHANICAL Y supPorT
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Figure 4: Pathokinesiologic Model'®
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These impairments severely diminished the level at which the patient could perform ADLs,
Due to her communication deficits, she was unable to properly interact with others and was unable
to describe how she felt or what she needed. Her decreased endurance restricted her from being
able to access the community efficiently which placed strain on her external support. The spasticity
assisted in restricting her ROM which impeded her ability to use her right arm for self-care
functions such as writing or toilet care. The weakness and diminished proprioception in the right
lower extremity decreased her functional mobility and transfers, which forced her to use assistance
whenever she wanted to move.

Using the Guide to Physical Therapy practice, the patient fits under Pattern 5D: Impaired
Motor Function and Sensory Integrity Associated With Nonprogressive Disorders of the Central
Nervous System—-Acquired in Adolescence or Adulthood.” The ICD-10 code for this episode of
care was 163.50 for cerebral infarction due to unspecified occlusion or stenosis of unspecified
cerebral artery.

IMPRESSION & PROGNOSIS

Rehabilitation potential for this client at evaluation was fair. She was not expected to
regain a majority of her motor function. The severity of the stroke as well as the location are two
main reasons why the prognosis was low. Another factor was the limited amount of functional
recovery made in the seven months since her stroke when compared to her prior level of
function. With these considerations in mind, minimal levels of function, such as standing
transfers and short distance ambulation, were expected to be obtained. The clinical impression of
the patient was that she would benefit from skilled physical therapy, especially from
neuromuscular interventions. The patient was well within the window for recovery as progress

can be seen past two years in some cases.® She was also working with a speech-langnage

14



pathologist as well as an occupational therapist, which allowed PT to focus on functional
movements, transfers, and proprioceptive & musculoskeletal impairments, The short-term goals
for the patient at the date of evaluation were for the patient to be educated on how to perform
safe transfers as well as to educate the family on proper body mechanics and positioning when
providing assistance. The second short term goal was to propetly fit the patient for an assistive
device and orthotics. The long-term goals for the patient were to be able to stand for three
minutes with contact guard assist (CGA) to be able to perform basic ADLs, such as grabbing
cups from a cupboard. The second long-term goal was for the patient to walk 20 feet with
minimal assistance on right foot progressions with appropriate assistive device. Short-term goals
were to be met in two weeks, and the long-term goals to be met in 12 weeks. Re-certification of
treatment was to happen every 6 weeks to review the need for therapy. Along with this, progress
was looked at every two weeks to determine the efficacy of the interventions and attempt to
improve the plan of care. Goals were updated according to patient progression.
INTERVENTIONS

The patient was to present to outpatient PT twice a week with a starting duration of 12
weeks and was seen for 45-minute sessions. Due to the progress she made within the first 12
weeks, her plan of care was extended another 13 weeks. She was also working with OT and SLP
but scheduled those sessions as to not interfere with PT. Her husband or sister accompanied her
every session and were active participants. The entire episode of care was divided into three
phases: weeks 0-10, weeks 11-20, and weeks 21-25.

During the first phase, treatment was structured around regaining strength, ROM, and
low-level functions such as standing, walking in the parallel bars, and transfers. Strengthening

was achieved in supine, performing bridges with a 3 second hold, hip abduction against a pillow,
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hip adduction against a pillow, hip flexion, short arc quads, and heel slides, which all required
minimal assistance. All excrcises were performed on the patient’s right lower extremity (LE) and
were done at 15 repetitions with each. These exercises were added to the home exercise program
(HEP). The family demonstrated compliance and performed each daily. PT also performed 15
reps of passive raﬁge of motion (PROM) to regain motion in shoulder flexion, shoulder
abduction, elbow extension, and bringing knees to chest in supine. However, to engage the
nearomuscular component, the patient was instructed to push back at end range, utilizing the
contract-relax proprioceptive neuromuscular facilitation (PNF) concept. When tension in the
golgi tendon organ increases, it fires a signal to the agonist muscle to relax, allowing that muscle
to stretch further. The isometric contraction increases the tension on the tendon, thus leading to a
larger signal.?® These stretches were prescribed to her HEP and were to be done in conjunction
with her strengthening exercises. The functional tasks during this time were side-to-side bed
mobility, supine to sit, sit to supine, sit to stand, stand to sit, standing pivot transfer, and standing
and walking in the parallel bars. She did require minimal to moderate assistance with each
activity but progressed to a reduction in the level of help needed. The family was educated in the
transfers and demonstrated them to ensure safety and proper mechanics. Around the 10-week
mark, she exhibited control with these movements and progressed to more challenging tasks.
The second phase in her intervention focused on regaining higher levels of function. She
continued to work with OT twice a week but discontinued with speech therapy as limited
progress was made. Patient demonstrated improved strength in bilateral LE’s but continued to
have restrictions in gait, more specifically with fatigue and weight shifting. To combat this, the
patient completed 15 repetitions with 3 second holds in standing marches and long arc quads in

seated. Stabilizing reversals and dynamic reversals were done to the pelvis in a right to left,
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posterior to anterior diagonal at the parallel bars to work on weight shifting to the left LE. Hand
placements were at the anterior left hip and the right posterolateral buttock. The patient was
instructed to perform a 5 second isometric contraction into each hand. This was progressed to
stabilizing reversals where the only change was an isotonic contraction instead of isometric. This
was done to mimic the diagonal weight shift in walking and was to promote balance and
coordination. Parts-to-whole training was a good way in helping regain motor control with more
complex tasks such as walking and seemed to benefit the patient. The patient progressed to
walking outside the parallel bars with a hemi-walker. Gait training progressed to 40 feet before
fatigue set in and was able to take 4-5 steps before requiring minimal to moderate assistance with
right foot progressions. She did wear a 2” platform on the left foot to help with foot clearance,
and a right ankle foot orthotic (AFO) to combat the inversion contracture, which has been treated
with botulinum toxin type A (Botox) injections. Sun et al.*! performed a meta-analysis on 27
randomized controlled trials and found that Botox injections improved muscle tone and increased
Fugl-Meyer Assessment scores; however, effects tapered after 12 weceks. Trigger point release
also gave short term benefits and was performed prior to gait frainjng. She demonstrated control
with sit to stands, stand to sits, pivot transfers, and bed mobility; however, she still had to be
reminded not to push off with her arms while performing sit to stands. The patient was able to
tolerate 3 minutes of standing at a closet with minimal assistance to maintain midline in standing.
She was able to move cones around in the closet using her right hand to mimic getting something
out of the cupboards. After talking with OT, her new long-term goals were to be able to walk
100°+ in the community with a four wheeled walker (FWW) with CGA, to be able to walk up 2

steps into her sister’s house with minimal assist, and to be able to stand for 8 minutes with CGA.
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The final phase (week 20 to week 25) of her intervention was to improve overall
endurance and to progress to even more challenging tasks. She continued to make gains in OT
and had been working with PT to define new goals. Patient began to ambulate up and down a set
of 4 steps in the clinic. She started off requiring 2 x moderate assist to help with weight shifts,
foot clearances, and lowering down to the next step. She progressed to walking up and down 4
steps twice without a break and required minimal assist for foot progressions coming down as
her foot would get caught on the step. The family was educated in how to safely assist and
properly demonstrated it in therapy. She progressed to a four-wheeled walker (FWW) and wears
a 17 lift on her left foot. She still had a minor inversion contracture but was being controlled with
botox and an AFO. Gait progressed to 80+ feet before fatiguing and no longer required help with
right foot progressions. Standing was done in the parallel bars and was instructed to hit a balloon
back and forth with the therapist, forcing her to use corrective strategies for balance. Standing
could be tolerated for 8 minutes, but she required minimal assistance with maintaining midline as
she fatigued. The patient was discharged after she met all her goals in therapy and was able to
safely move around her home. OT discharged her earlier the same week and instructed the
patient {o contact therapy if there was major regression or any questions.

OUTCOMES

The patient had achieved all of the goals set at the beginning of therapy and more. She
surpassed her initial expectations and demonstrated a strong will to make improvements.
Strength improved to 3+/5, meaning she possessed the strength necessary to perform ADLs and
functional mobility. ROM had improved to 10-15 degrees from full ROM with overhead arm
movements, elbow extension, and hip flexion. Her spasticity reduced to a 1/4 on the Modified

Ashworth, which means she still catches towards the last 15-20 degrees of the motion. Her
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inversion contracture had become less evident but still required an AFO to maintain proper
alignment. The functional assessment at discharge showed she made substantial improvements
and can be seen below in Table 3. The Berg Balance Scale score improved to a 26 out of 56. A
change of 5 points is needed to be 95% confident that true change has occurred if their initial
score is within 0—24 on the Berg Balance Scale.”? The patient and her caregivers adhered to the
plan of care and executed the HEP as instructed. The patient worked diligently and didn’t let her
prognosis dictate her level of function and independence. She was deemed safe to return to home
but should be cautious as she is still a fall risk. Feedback from the patient and her family was

positive, and they expressed gratitude and satisfaction with the plan of care.

Table 3: Functional Assessment at Discharge

Task Assistance Other comments
required
Supine-to-sit Moderate Can get stuck at times with push-off using right
independent
Sit-to-stand Contact guard x 1 v/c to not push off with unsteady surface and to
use the chair
Stand-to-sit Contact guard x 1 v/c to reach for arm rest
Standing pivot | Minimalx 1 Better balance once standing and is able to
progress R LE on her own, v/c to reach for chair
when sitting
Standing Contact goard- Able to stand 8>+ but requires some assist with
minimal x 1 maintaining midline at times
Walking Contact guard- Able to ambulate 100°+ in community, able to
minimal x 1 progress right foot independently until fatigued
Stairs Contact guard- Patient is able to go up stairs with contact guard
minimal x 1 and only requires assistance going down for right
foot progressions as her leg gets caught on the
step
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CHAPTER HI
DISCUSSION

The patient made substantial progress throughout therapy. At initial examination, the
patient demonstrated multiple impairments and heavily relied on external support to perform
ADLs. Fast forward 25 weeks, and the patient is fully independent with bed mobility, able to
transfer safely with minimal assistance, able to ambulate in the community with a FWW using
CGA, and is able to complete simple ADLs around her home. Physical therapy verified that
improvements in function and performance may be seen in the sub-acute and chronic stages of a
stroke. Physical therapy in combination with Botox injections proved to be an effective way to
manage the patient’s spasticity. Jang & Sung® concluded that Botox in conjunction with
physical therapy can show effects lasting longer than 12 weeks in terms of reduced spasticity.
This management can help form long term reductions in spasticity which may lead to more
overall function for the patient. Gait training in high frequencies of 20 to 30 minutes a day for 3
to 5 days a week has shown to improve walking performance.'’ A meta-analysis by Peurala et
al.!! concluded that high frequency gait training develops better mobility, a higher gait speed, an
increased endurance capacity as well as improvements in self-care.

Another aspect that played a crucial role during this plan of care was the education
provided and compliance of the family. As stated previously, her husband and sister were very
involved throughout therapy; therefore, their understanding and compliance with exercises and
transfers was pivotal in progressing the patient. The education also helped ensure that the patient

would be safely transferred outside the clinic. The family was also educated on the type of
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muscle training that has been shown to be most effective for stroke patients. Eccentric muscle
training in combination with task-oriented strength training have shown to be effective in
treatment of chronic stroke patients, The simplicity of these exercises helps to promote
compliance and adherence and also makes it eaéy to include in the patient’s HEP. >

Feedback from the patient was gathered prior to each treatment session. The questions
were directed towards her and her husband and helped to give an idea as to how things were
going at home. The family would then communicate what has been working and what needs
improving. This patient-centered approach helped to ensure the best quality of care and also
address the immediate needs of the family. Feedback from the family also helped direct therapy
interventions, because it would identify what is limiting the patient outside the clinic and how
therapy could address that in the clinic. The patient had to be re-certified for therapy every 6
weeks, which is when her functional movements would be assessed and documented. Progress
was assessed through the completion of tasks and what levels of assistance she required to
complete that task. For example, if one week the patient was able to walk 40 feet using minimal
assistance with right foot progressions, and the next week she can do the same distance with no
assistance, that would be positive progress for the patient, because she is gaining more
independence with her movements.

Even though the treatments were designed with evidence-based practice in mind, there
are interventions that could not be done in the clinic that would have been advantageous. For
future cases involving a stroke, it would be interesting to research the efficacy of virtual-reality
(VR) training. This technology is relatively new (within the past five year) and could be a
significant tool to facilitate recovery. O’Brien et al.*® depict the usage of VR to be effective when

improving gait, balance, and coordination; however, the limitation is that more research is
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needed to confidently conclude its validity. Another area that should be investigated is for the
management of spasticity. Botox and physical therapy to gether have shown to reduce spasticity
with varying duration. Research should be done to see if there is a more cosi-effective way to
manage spasticity. For a 12-week period, a series of Botox injections can cost the patient around
$200 depending on insurance.26 This may become costly to the family if long-term Botox
management is needed.

There were a few limitations of this case report. Ier past medical history was not talked
about often, so the nature of her stroke is unknown. The time it took for her to seek medical
attention is unknown and would have affected the initial prognosis at examination. Missing the
initial evaluation and subjective information also limited the study as the family’s initial
complaints are unknown by the writer, The most important limitation of the study is that the
writer worked with the patient for a fraction of her total time in therapy. She worked in therapy
for around 12 months, and the writer was with her for 1/6 of that time. Being able to see the
patient throughout the entire episode of care is helpful, because it allows one to accurately track
the progress of a patient as well as give an idea as to what is effective and ineffective. Lastly, the
communication barrier was problematic and allowed space for miscommunications to occur.
Even though feedback was obtained through her husband, there may have been pieces of
information lost in translation that would have been useful to know.

Some things were found to be effective throughout the plan of care and other
interventions were not effective. Great therapists learn from mistakes made and use the
knowledge gained to improve for future situations. Reflecting on the initial evaluation, the
therapist should have asked the patient more questions about her history to get a better idea of

interests, prior levels of function, and mechanism of injury. Learning the exact location of the
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stroke would give the therapist an idea as to what to expect for function and what areas therapy
should focus on. A stroke specific quality of life scale should have been given to the patient at
the initial evaluation to use as an objective re-check tool for progress. For an evaluation, a Fugl-
Meyer Assessment (FMA) should have been chosen to give a valid, objective score regarding the
patient’s balance, gait, and transfers. This tool gives a number that can easily be used to assess
clinical change and its significance. The FMA carries high inter- and intra-rater reliabilities with
79-100% agreements with any given score.”’

For the plan of care, PNF techniques should have been implemented earlier. The parts-to-
whole method of right foot progression was effective at 12 months post stroke, suggesting it
would have been more effective if performed sooner in the plan of care. Aquatic therapy could
have also been used earlier in the intervention to promote functional movement and to tolerate
weightbearing positions at longer durations. Reducing the weight bearing load would have
limited the fatigue aspect and allowed the patient to get more time in an upright position, which
would have benefitted her proprioception.

As stated, evidence-based practice was kept in mind while designing the plan of care.
Areas of further investigation would be on the efficacy of manual therapy when managing
spasticity and contractures. The theory was that it would help the patient in the short-term to
improve her functional capacity in the clinic. It would be interesting to see if the 10 minutes
spent performing trigger point release on her calf was a good use of therapy time or not. Because
it was not a neurology clinic, spasticity was not a common impairment, meaning the most recent
literature may not have been used for treatment.

There would not have been any additional referrals for this individual. The patient

worked with a neurologist, OT, SLP, PT, and a social worker. She was referred to her doctor
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when the family had serious questions that PT could not give an answer to. OT and SLP worked
closely with PT in developing goals and treatment plans that complimented one another. For
instance, PT worked with OT in prescribing a FWW, because the patient had to have proper hand
control to work the brakes on the walker as well as the functional capacity to walk.

Although there were changes that could have been made to better improve outcomes, the
patient’s case was handled properly, and the outcomes reflected that. The patient reached a
functional level that was satisfactory to the patient and the family, meeting and surpassing all the
goals stated prior to care. This regaining in function helped increase the patient’s safety when

performing ADLs and gave the patient a sense of independence once again.
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Appendix A

Modified Ashworth Scale

Grade Description

0 No increase in muscle tone

1 Slight increase in muscle tone, manifested by a catch or
by minimal resistance af the end of the range of
motion (ROM] when the affected part{s) is moved in
flexion or extension

T+ Slight increase in muscle tone, manifested by a catch,
followed by minimal resistance throughout the

remainder {less than half} of the ROM

2 More marked increase in muscle tone through most of
the ROM, but affected part{s) easily moved

3 Considerable increase in muscle tone, passive
movement difficult

4 Alfected part{s) rigid in flexion or extension

Unable to test
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Appendix B

Name: BER.G BALANCE SCALE Pase:

Rater: 1 4-Item Long Form Original Version

£ SIYING TOSFANRING

INSTRUCTIONS: Floase stand up. Tiy sod o wve yote Ratudi for suppoc.
{d}uble ta xenmd withaut using Jamds and siabilize brdepemtemly
(3rable s st idspeodently waig lands

{2} sbhe 1w stend wsiig s aftee vl urkes

{Erneeds roinimal 1id v stand of ur tabllize

§0) peeds moderse of Ml wesdst o stand.

1L ETANDING UNSUPFORTED

ENSTRUC FIONS: Ploawe stowd for tav sltintes withowr Radding.

4] able o stanekustiely 2 minutes

€37 able w stamd T minutes with supesvision

A3t o stand 30 xevonds unsuppored

1) s sovens] teies b s 30 scoonds utspponed

00w o stivad B xeconds unassisied 04 sulject i able wo stand 2
Mittates uisuppoed, seore fll pain for siting unsuppored. Frodesd 10
itens %4,

A, SITTING WETH BACK UNSURPORTEE BUT FEET SUPPORTED
£IN FLOOR QR ON A STQOL

INSTRUE THINS: Plewso sl with arms fifshad foe 2 s,

Lok bl v wit sfcly and sedutcly 2 it

{3) sble s ait X aninutes ohder supervisien

€2) able to 3il 30 seconds

() able so 5it 16 seconds

{0 unable w sit without suppon H scoonds

£ STANDING TO SITVING

INSTRUCTRING: Plewe sif don,

b sigs vatiely with niinisnal nse of Jads

133 conturods descent by using ands

L33 uses bavk of fegs agminst éhait o controt desecnt
§ 1) sis imebependently but Fax fed desond
) el masistanee oS

5 THANSFERS

INSTRUCTIONS: Avvonge chuinsfs) fov @ pivat prannfer, Ask vibjevi ta
TRt sty way Jasaisd &S00t witA armeeds amd aie Wy tanaid 4 terd
without arawsss, Yoy seay axe Moo charlex foo with and are without
anmvsi of @ bed amd o sl

L) ahde o ransli safely with minar wic of hamds

130 b o reaster safely detinite socd of hards

£33 451 10 sl with vorbal cacing andior upervision

£1Y eeds pie person to assist

G0 noeds tueo praople Lo assist oF supepvive o be sate

£, STANMNG UNSUPFORVER WYTH EVES CLOSED
INSTRUC FRING: Ploove clove yourabes arf stand st for W socomde.
{41 shle 50 stamd 10 soconds sately
{3}ublisto stamd 10 secondy with supervision

Hpabile o seand ¥ soconds
{1hunihle 10 koep syss closed 3 socomds But siays steady
10} needds hetp to keep fona falting

7, STANING URSUPFORTEDR WITH FEET TOGETHER
INSTRUTTIONS: [Face your foot rogether and sind withous haliing.

41 sbls (0 place Soox wofether indepaidensly snd stand 1 minu safcly

(3} able o place 7ot wgether indepirdently and sund for | minue with
SUPETVIRION

12} atle 1 glace lest togelier indeperdently but ullahi w Rolif for 3 sccotds
{1y needs elp Lo altaln position but able vo siand b3 secands Redt together

10} needs hetp ro altain position and unahlc w kold For 15 seconds

¢ Y TOTAL SCORE {Maximum = 56) .0 person scOring
belaw 45 is convidered to be of sisk for tatling,

27

R, REACHING FORWARE WITH GUTSFRETCHED ARM WILIEF.
STANDING

FNSTRECTRINS: Lifi arm ro @ degroes, Sireich out pour fingees and rewsk
forward ax far as yop esn. fEvantiasr plices o ydor a end of fingertips when
arm b ) dogres. Fingers sboidd ot tosck the culer vwhlle rencbing
Jaraurd. The recorded porgsare i the divtoace forward that the fisger reaches
kil the stebfoct is b the wost favwirrd Lean porition. Whea possible, ask
stabifoct e tive Bk army whid seaching & aveld rolption of the sntank ).

4y can neach forwand confidemly =5 om {16 inckes)

{3} cen neach forwand =12 e safely (8 inches)

L2 can neach forwand =5 g safely (2 inches)

1) vesehies fopward tut ioods suparision

10 tosws Dalanee white tryidgimguing eazeinat safipon

#, PECK VP OBRIECT FROM FLOOR EIOM A STANDING POSTTICN
INSTRUCTIONS: Pick ap shaclipper whick iv plaved T front of your frel.
¢4 able 1o pick up sliper safely and easily

¢ Ay ikt 1o pick up slipper bun Reods supanisiig

(3 umabie o pick up Bk reaches 2-em (1-2 Baches) fom stipper el keeps
belance independently

(1 unabie o pick up 2d neods supervision white iytug

{0) urahle o ry/noces B83IE O kivp Fram lewsin bodanad or falling

L¢. TURKING TO-LOGE BEHIND OVER LEFT AND RIGHT
SHOULDERS WHEL.E STANDING

INSTRUCTIONS: Turn te look directly bokind yois aver toward lofi shovlder,
Repwat fo the right. Examtiner suey pick un obfect to lok ot direcily hekind tie
subjeet to eiteolerage a betier rwish fura.

¢4} looks bekind from both skles and weighe shilis well

(31 looks behind ane vide only other side slows feus weight shift

(2) tuins sideways oily but mainteis bebaice

£1) sreeds sapervisian whe busing

) trewnds assist 10 koo from fosing balades ar falling

L FURN 366 IECGRERS

INSTRUCTRONK: Toire rospletely orvtesd s o foll circle. Pouse, Thin tien a
Flt cincke ¥t Bt caher dieeton.

Gk ablc i i 340 degroes saskdy i 3 seoosds oy leys

¢} able in e 360 dogrees safely ane side daly in § xoconds ar lesx

€2 able i tukn 368 degrens safely b alowly

{1y aonts cloas supenvision oF verbal casing

{0) Beeds assivtaites while turning

12, PLACING ALTERNATE FOOT OX STEP OR STOO, WHILE
STANBING UNSUPPQRTEL:

FNSHCCTIONS: Place eock fuot alteriately on e siepstool, Continae anttl
vl foof has forlted Y staptond fabr tier,

(40 Al f eand ingdrperdicoly sid sy and cusplote & stappi in 10 Secois
3] bl iy stanc isdepeniootiy and compleee § o =20 secondy

23l 1o compene 3 seeps within did whb supervision

hpable s vonphoe =2 siops Reeds rininal asaisy

() needs assistatee 10 keap fong fatbing anabbe w wy

13, STANBING UNSUFPORTED ONE FOOT IX FRONT
INSTRUCTIONS: (DEMEINSTRATE T SUBIECT) Place vaiw fout disectly in
frontof s asher If an foel tht yais connol plave poue fool dinectly in fronr,
Iry b siepe fare ensough el hat ke el of gor foraand foor 1 adivoid of the
ocs af the nther fant, (Ta scare 2 pofats, the kagts of the shep xhould excoed
e bength af the other fror and the widih of the stance should apprasimate ihe
subifect’s norval stride widih).
(4yable to place foorndem indepordnily and hold 30 seeonds
(3)ahle to place fout shead of other independently and hold 3 sevoiids
121 atle 10 take sinatl ep independenity and ol 30 seconds
{11 nevds hefp to step But can hold 1§ seonnnds
1) bores balatiee while stepping of standing

14, STANDING ON ONE LEG

INSTRLCTIONS: Staud on wne leyy o Jong as you son withou Rolding,
{4} able to Bt lege independently aut bold =10

433 able to Bt leg indopendontly ad hakd 5230 secondy

120 a0t Tl Yegp independenily and hold ~ or =3 scoomds

1) mies o Tift feg unshle wrbold 3 soconds Tt remaine standing
independemty

{0 unnhle 30 11y oF needs Ak @ prevent fall



Appendix C

FMA-UE PROTOQCOL Rehabilitation
FUGL-MEYER ASSESSMENT ID:

UPPER EXTREMITY (FMA-UE) Date:
Assessment of sensorimotor function Examiner:

T

Medicing, University of Gothenburg

Fugl-Mever AR, Jaaske L, Leyman 1, Olsson S, Steglind §: The post-stroke § rA

pe:fomzance Soand.! Rehahrf Med 1975 7:3-31.

ekt bl o

hod for evaluation of physical

A UPPER EXTFIEMITY smmg posn.on' -

I, 'Refiex activity

Fiexors: biceps and fnger ﬂexors (at least one)

Extensors: triceps 0 2
Subtotal | (max 4}
Ii. Volitional movement:within synergies, without gravilational help - | none | partial | full
Flexor synergy: Hand from Shouider  retraction 0 t 2
contralateral knee to ipsilateral ear. elevation 0 1 2
From exten'sor synergy .(shoulder ahduction (80°) 0 1 2
adduct_zonl intarnal rotation, etbow external rotation 0 1 2
extension, forearm pronation) to flexor .
synergy (shoulder abduction/ external E{bow ﬂexl_on fi g 1 g
rotation, efbow flexion, forearm orearm supination
supination). Shoulder  adductionfinternal rotation 0 1 2
Extensor synergy: Hand from Eibow extension 0 1 2
ipsilateral ear to the contralateral knee j Forearnm.—= j 0 1 2
A . Subtotal Il {max 18)
Il Volitional movement mixing s!nergie ‘none | partial | fall
Hand to lumbar spine 4]
hand on lap nt-gi 1
hand te lumbat spin 2
Shouider flexion 0°-90° | immediate abduclio [y}
albow at 0° abduction or elbow flaxi N %
pronation-supination 0* flexion 90°, no shoulder ghdiction or elbow flexion 2
no pronation/supination, starting pasition impossible [§]

Pronatlon-supination

elbow at 0% | limited pronation/supination; maintains starting position
shouider at 0 fuli pronaﬁonlsugmanon rnamtams--s arting position

Subtotal il-{maxa)*

V- Volitional movement with little or no: ‘synergy

Shoulder abduction 0 - 90° | immediaie supination or elbow ﬂexlon

elbow at 0° supination or elbow flexion during movement 1

forearm pronated abduetion 80°, maintains extension_and pronation 2
Shoulder flexion 90° - 180° | immediate abduction or elbow flexion 0

elbow at 0° abduction or elbow flexion during movement 1
pronation-supination 0° flexion 180°, no shoulder abduction or elbow flexion 2
Pronation/supination ho pronation/supination, starting position impossible 0

elbow at 0° limited pronation/supination, maintains start position 1
shouider at 30°- 90° flexion full pronation/supination, maintains starting position 2

Subtotal IV {mex 6}

V. Normal reflex activity assessed only if full scor '_ of
-parl \V; campare with the unaffected side-

biceps, triceps, 2 of 3 reflexes markedly hyperactwe or 0 pcnnts in part

finger flexars

maximum of 1 refiex lively, none hyperactive

1 reflex markediy hyperactive or at least 2 reflexes lively

v

Subtotal V (max 2}

Total A (maxis)

Approved by Fugl-Meyer AR 2010
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FMA-UE PROTOCOL Rehatiitation Medicine, Universily of Gothenburg

B. WFIIST support may. be provided at the' sibow to take:of hold the starting
-posihon ‘no support at wrist; “eheck the passive range.of motion prior testing

Stability at 15° dorsiflexion less than 15° active dorsiflexion

elbow at 90°, forearm pronated dorsiflexion 15°, no resistarice tolerated 1
shoulder at 0° maintains dorsiflexion against resistance 2
Repeated dorsitexion / volar flexion cannot perform volitionally 0

elbow at 90°, forearm pronated limited active range of motion 1
shoulder at 0°, slight finger flexion full active range of motion, smoothly 2
Stability at 15° dorsiflexion less than 15° active dorsiflexion 0

albow at 0°, farearm pronated dorsiflexion 15°, no resistance tolerated 1

slight shoulder flexion/abduction maintains dorsiflexion against resistance 2
Repeated dorsifexion / valar flexion cannot petform volifionally ¢

elbow at 0°, forearm pronated limited active range of moticn 1

slignt shaulder fiexion/abduction full active range of motion, smoothiy 2
Clreumduction cannot perform votitionally 0

albow at 90°, forearm pronated jerky movement of incomplete 1
shoulder at 0° complete and smooth circumduction 2

Tatal B (max 10}

C.HAND ‘support may | be provided at the elbow fo keep 90_“ flexion, no supp
the Wrist, compare with unaffected hand, tha objects are interposed, ‘acti g'.'
Mass flexion o 1 2
from full active or passive extension
Mass extension

from fult actnre or passi\.re ﬂexnon 2
‘GRASP T e ERE
a. Hook grasp

flexion in PIP and OIP (digits i1V}, 1
extension in MCP I1-V 2
b. Thumb adduction o

1-st CMC, MCP, IP at 0°, scrap of paper not against tug 1
between thumb and 2-nd MCP joint can Fold .pape dainst a tug 2
c. Pincer grasp, opposition carnot be performed 4]

pulpa of the thumb agalnst the pulpa | of can hold pencil but not against tug

27 finger, ii; rd :| Ban’hotd péndll against 2 tag

d. Cylinder grasp | cannot be'perforined

eylinder shaped abject (smatl can)  }eanhotd cylinder but not against fig
tug upward, opposition of thumb and can hold cylinder againsl a tug
fingers

&, Spherica! grasp cannaot be performed 0
fingers 1n abduction/flexion, thurnb can hold ball but not against tug 1
opposed, tennis bali, tug away can hald ball against a tug 2

Total C (nax 14}

D. COORDINATION/SPEED, sitling, after one trial with both arms . evet
tlosed, tip of the Index finger from: knee to nose, 5 times as fast as posscbie
Tremor at feast 1 completed movemeni
Dysmetria pronouriced or unsysternatic
at least 1 completed slight and systematic
movemernt na dysmetria
Time at least 6 seconds slower than unaffected side
start and end with the 2-5 secends stower than unaffected side
hand on the knee tess than 2 seconds difference
Total D maxe)
Approved by Fugl-Meyer AR 2010 2 Updated 2015-03-11
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FMA-UE PROTOCOL Rehabilitation Medicine, University of Gathenburg

TOTAL A-D (max 66)
H. SENSATION, upper extremity hypoesthesia or
: : |
eyes closed, compared with the unaffected side enesthesla dysesthesia ROTY
. upper arm, forearm 0 1 2
Light touch palmary surface of the hand 0 1 2
less than 3/4 3/4 correct or correct 100%,
correct or considerable little or no
absence difference difference
Position shoulder 0 1 2
" . elbow 0 1 2
small alterations in the wrist 0 1 2
prsfion thumb (IP-joint) 0 1 2
Total H (max12)
J. PASSIVE JOINT MOTION, upper extremity, J. JOINT PAIN during passive
sitting position, compare with the unaffected side motion, upper extremity
only few pronounced pain during
degrees movement or very marked | some | na
(less than 10° in decreased | normal pain at the end of the pain pain
shoulder}) movement
Shoulder
Flexion (0° - 180°%) 0 1 2 0 1 2
Abduction (0°-90%) 0 1 7 0 1 2
External rotation 0 1 2 0 1 2
Internal rotation 0 1 2 0 1 2
Elbow
Flexion 0 1 2 0 1 2
Extension 0 2 0 1 2
Forearm
Pronation 0 | 2 0 1 2
Supination 0 1 2 0 1 2
Wrist
Flexion 0 1 2 0 1 2
Extension 0 1 2 0 1 2
Fingers
Flexion 0 1 2 0 1 2
Extension 0 1 2 0 1 2
Total (max24) Total (max24)
A. UPPER EXTREMITY {36
B. WRIST Mo
C. HAND 4
D. COORDINATION / SPEED /6
TOTAL A-D (motor function) 166
H. SENSATION 12
J. PASSIVE JOINT MOTION 124
J. JOINT PAIN 124
Approved by Fugl-Meyer AR 2010 3 Updated 2015-03-11
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