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Background and purpose
Aortic Stenosis (AS) is caused by restricted opening of the aortic 

valve and when prolonged leads to left ventricular systolic dysfunction 
and dilatation and increased pressure in the lungs and the right side of 
the heart [1]. Senile calcific AS which represents the most common form 
of acquired valvular heart disease in the United States is an insidious 
and progressive disease characterized by a long latency period followed 
by rapid progression after symptom onset, resulting in high rates of 
morbidity and mortality among untreated patients. Despite gradual 
fibrosis and progressive stenosis, most adults remain asymptomatic 
until their sixth to seventh decade of life [2].

Clinical manifestations of AS include dyspnea and/or syncope on 
exertion, angina pectoris, light headedness, systolic ejection murmur 
and sudden death [1]. Symptoms have an insidious onset and are highly 
variable among adults with similar degrees of valve stenosis. Often, a 
subtle decrease in exercise tolerance is reported as the first symptom, 
however by the time this develops, AS is quite advanced [3]. Although 
exercise will not improve the mechanical function of the aortic valve, 
improvements in submaximal cardiac capacity can occur. Exercise 
stress testing is recommended by the American Heart Association and 
American College of Cardiology to be performed in the asymptomatic 
adult with severe AS when the history is unclear in order to assess 
exercise-induced symptoms or an abnormal blood pressure response. 
However, in those with symptomatic severe AS exercise stress testing 
is absolutely contraindicated and therefore, the use of functional 
measures should be employed in those with AS [4].

Improved quality of life, increased life span, and improved outcomes 
have been reported in adults status post aortic valve replacement 
procedures [5]. Initiation of early mobility and exercise while in the 
intensive care unit (ICU) has been reported to be safe, decreases 
time required to meet mobility milestones and reduces the ICU and 
hospital length of stay [6,7]. Exercise testing and prescription in the 
immediate post-operative, post discharge and maintenance stages is 
important after valve replacement for improved overall functional 
mobility. In the acute care setting, results gathered from objective 
measures of physical function help determine whether phase 1 cardiac 
rehabilitation in the hospital is appropriate. Clinicians need to be able 
to interpret real time data and make decisions surrounding complex 
medical information to determine the patient’s appropriateness for 
participation in therapy including whether the patient demonstrates 
an appropriate hemodynamic response [8]. For those with AS, exercise 
selection and progression for each individual must be performed 
using objective measures in addition to monitoring symptoms of 
cardiac decompensation during exercise. Beyond exercise monitoring, 
information from the medical chart such as lab values, radiographs, and 

Abstract
Background and purpose: Senile aortic stenosis commonly remains asymptomatic until the sixth or seventh decade of life. For those with AS who undergo aortic 
valve replacement, early mobility and exercise have been associated with improved functional outcomes. However, case reports describing the physical therapy 
management including the use of validated tools to assess and monitor function in those with AS status post valve replacement is limited. This case report describes 
the physical therapy (PT) management following re-operative cardiac surgery for aortic valve replacement and tricuspid valve repair during the inpatient acute care 
hospital stay.  

Case description: A 69-year-old female with past medical history of severe aortic stenosis, hypertension, severe tricuspid regurgitation, paroxysmal atrial fibrillation 
(AF) who underwent aortic valve replacement and tricuspid valve repair followed by a 6-day intensive care unit stay secondary to complications. PT examination was 
initiated on post-operative day (POD) 1 and included assessments of function (Functional independence measure (FIM)), mobility (30 second chair rise (SCR) and 
gait speed), and fatigue (fatigue severity scale (FSS)) to guide PT intervention.  

Outcomes: Significant improvements in the patient’s FIM, 30 SCR, gait speed and FSS were achieved from examination to discharge.

Discussion: Improvements on selected measures were clinically significant for this case, but standardized values for improvement are not reported in the literature 
and should be investigated further.  



Fernandez N (2018) Acute care physical therapy management of a 69-year-old female following re-operative aortic valve replacement and tricuspid valve repair: A 
case report

 Volume 3(1): 2-6Phys Med Rehabil Res, 2018         doi: 10.15761/PMRR.1000163

cardiac monitoring tests must be reviewed to guide decision making 
for selected physical therapy interventions to promote improved 
outcomes. Due to the added complexity of the medical management 
of adults with AS after valve replacement, objective data from validated 
measures should be used to measure progress. However, literature 
describing the use of standardized functional measures to guide the 
physical therapy management of cardiac patient’s status post aortic 
valve replacement and tricuspid valve repair is limited. Therefore, the 
purpose of this case report is to describe the acute care physical therapy 
management of a 69-year-old female following re-operative cardiac 
surgery for aortic valve replacement and tricuspid valve repair.  

History, Systems review
KB is a 69-year-old female, whose past medical history includes 

a history of severe aortic stenosis, hypertension, severe tricuspid 
regurgitation, paroxysmal atrial fibrillation, pulmonary embolism in 
2008, osteoarthritis, ascending aortic aneurysm repair in 2009, right 
humeral fracture, T12 compression fracture, and chronic kidney disease 
stage 1 and presented with New York Heart Association classification 
II-III. Five months prior to hospitalization an echo transesophageal 
revealed severe AS in the bicuspid aortic valve. Cardiac catheterization 
performed four months prior to surgical repair indicated a mildly 
elevated right ventricular filling pressure, severe aortic stenosis, 
and mild non-obstructive coronary artery disease, severe tricuspid 
regurgitation. Left ventricular systolic function and cardiac output was 
considered normal.  

Prior to hospitalization, KB lived independently in her home with 
her husband. She was active at home, walked half a mile daily at a brisk 
pace and kayaked half a mile once a week, weather permitting. In the 
two months prior to hospitalization, she experienced dyspnea with stair 
climbing and occasional heart palpitations. Upon admission, she was 
taking the following medications: metoprolol tartrate 25 mg tablet two 
times per day, acetaminophen 500 mg as needed, aspirin 81 mg delayed 
release daily, cyclobenzaprine 10 mg every eight hours, furosemide 20 
mg once daily, hydralazine 25 mg, triamterene-hydrochlorothiazide 
37.5 - 25 mg, loratadine 10 mg as needed, multivitamin tablet once 
daily, potassium once daily and warfarin 2.5 mg tablet once daily. 
KB was admitted to a 24 bed adult cardiovascular intensive care unit 
(CICU) of the University of Michigan Healthcare system (UMHS) and 
underwent an elective aortic valve replacement and a tricuspid valve 
repair via median sternotomy. Following surgery, KB was transferred 
to the CICU and extubated the following day. Her post-operative 
complications included atrial fibrillation with rapid ventricular 
response.  She received three amiodarone boluses and was started on a 
drip for 24 hours. KB provided consent for information to be used for 
this case study.

Examination
KB’s activity orders were bed rest until hemodynamically stable 

and then advance activity as tolerated. KB was restricted from pushing, 
pulling or lifting anything > 10 pounds with her upper extremities. 
Parameters set by medical team to alert the physician included: HR <60 
or >120, RR<10 or >28, SpO2 <92%, SBP<90 or >150, DBP<50 or >95, 
MAP <60 or >100, CVP <4 or >18. KB weighed 144 pounds with a height 
of 5 feet 2 inches for a BMI of 26.3kg/m2. At physical therapy evaluation, 
the patient’s medications included: acetaminophen  650 mg  oral every 
6 hours, aspirin 325 mg  oral once daily, bisacodyl 10 mg rectal once, 
docusate sodium 100 mg oral twice daily, heparin 5 mL  intravenous 
(IV) once daily, insulin lispro 0-12 units subcutaneous three times a day, 
vancomycin 1,000 mg IV once daily, continuous infusions: dextrose 5 

% - sodium chloride 0.45 % 20 mL/hr, insulin infusion 1.12 mL/hr, 
milrinone infusion 0.25 mcg/kg/min, norepinephrine infusion and 
sodium chloride 10 mL/hr. Findings on chest X-ray included bibasilar 
atelectasis and possible small pleural effusions, mild pulmonary edema 
and mildly enlarged cardio pericardial silhouette. Relevant lab values 
on chart review included arterial blood gas included pH: 7.39, pCO2: 
37 mmHg, pO2: 110 mmhg, HCO3: 21.9 mmol/L, Potassium: 4.0 
mmol/L, hemoglobin: 7.9 (L), hematocrit: 22.0 (L) and white blood 
cell: 8.2 K/MM3.

On examination KB was medically stable, alert and oriented to 
person, place, time and situation, and willing to participate in physical 
therapy. Towards the end of the examination and intervention the 
patient did report feeling cloudy from medication. Mini-Cog test was 
negative for cognitive impairment. The findings on neuromuscular 
screen included generalized muscle weakness, decreased range of 
motion and balance deficits with details provided in Table 1. The 
patient demonstrated decreased upper extremity strength, but was not 
formally assessed secondary to midline precautions. Manual muscle 
testing revealed decreased strength in bilateral lower extremities (4-
/5) for hip flexion and extension, hip abduction, knee flexion and knee 
extension. The cardiovascular and pulmonary systems screen included 
a resting heart rate of 91 beats per minute, irregular rhythm atrial 
and ventricle paced with occasional ectopy (premature ventricular 
contractions), BP 114/63 mmHg and oxygen saturation was 96% on 
6 liters of supplemental oxygen via nasal cannula. Lung auscultation 
revealed fine crackles throughout all fields. KB had shallow and 
irregular respiration and a weak and nonproductive cough. Her best 
effort was three repetitions to 250 ml on the incentive spirometer. 
Pitting edema (2+) was found in both lower extremities distally to 
the knee. She reported 2/10 pain at the midline incision, chest tube 
sites and throat on the 0-10 verbal numeric rating scale. The numeric 
rating pain scale is an 11-point scale from 0-10 with 0 indicating no 
pain and 10 being the worst pain imaginable. The scale has established 
reliability and validity and MCID established in different populations.  
On integumentary screen, the midline sternal incision was covered 
with dressing. She had multiple lines and tubes including a pulmonary 
artery catheter, arterial line, chest tubes, peripheral IV lines and urinary 
catheter in place which limited screening of musculoskeletal system. 

The Functional Independence Measure (FIM) consists of 18 
items divided in to 6 sections: self-care, sphincter control, mobility, 
locomotion, communication and social cognition.  These items are 
further categorized into 2 over-arching dimensions: life habits and 
ability. FIM is reliable, valid, standardized, and provides comprehensive 
assessment of a person’s functional deficits while in a hospital setting 
[9,10]. Baseline mobility FIM scores on initial examination were bed 
mobility:1, transfers:1, gait:1 and stairs: 0. The sit to stand test (STS) 
is a multidimensional test of lower limb strength but also of variables 
such as sensorimotor, balance, and psychological parameters [8]. In 
the 30 second chair stand test (CST), the patient was able to complete 
3 repetitions a baseline. Table 1 provides an overview of the initial 
examinations conducted. 

Clinical impression
KB was medically stable, had appropriate activity orders, was 

able to follow the required activity precautions for safe participation 
in physical therapy and was considered a good candidate for PT 
intervention.  Physical therapy intervention is beneficial for the 
various systems contributing to her impaired functional independence 
and activity tolerance.  Systematic synthesis of the multiple tests and 
measures from the history, systems review and examination confirmed 
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Relevant  Medical Tests & 
Measures

Lab tests: pH 7.39, pCO2 37 mmhg, pO2  110 mmhg,  HCO3 21.9 mmol/L, K + 4.0 mmol/L,  HGB  7.9 (L), HCT  22.0 (L), WBC) 8.2 K/MM3.
Chest X- ray: bibasilar atelectasis and possible small pleural effusions, mild pulmonary edema and mildly enlarged cardio pericardial silhouette.

Tests and Measures

Arousal, Attention, Communication 
& Cognition

Orientation  Oriented x4 (person, place, time and situation);  Alert ,Follows Commands and Answers Questions  100% of the time , Behavioral/
Emotional Responses  Age appropriate. Mini-cog test = able to recall 3 words and normal clock drawing = negative for cognitive impairment. 
Glasses for reading.

Pain Numeric pain scale 0-10. 2/10 midline incision, chest tube sites and throat.

Cardiovascular & Pulmonary Vitals: HR 91 AV paced, BP  114/63, SPO2 98% on 6 O2 NC Supplemental Oxygen, Rhythm/Pattern (Respiratory)  rate irregular; depth regular, 
Breath Sounds:  fine crackles throughout all fields. Cough weak and non productive. Spirometer - 250 ml x 3 reps.

Integument midline sternal incision covered with dressing, PA catheter, chest tubes, A line, peripheral line.
Sensation Denies paresthesia, intact to light touch and pressure in all 4 extremities
Circulation 2+ (Mild) pitting edema in left and right foot and leg to knee 

Range of Motion All 4 extremities active ROM mildly impaired. R and L shoulder ROM limited grossly in abduction and flexion 130 (limited secondary to 
discomfort and fear of movement), B LE limited in end range hip flexion from tubes, and knee flexion and extension secondary to edema.

Muscle Performance B UE strength not formally assessed secondary to midline precautions, grossly at least 3+/5 in major muscle groups.  B LE 4/5 hip flexion/ 
extension, hip abduction, knee flexion and extension.

Motor function WNL for functional activities, otherwise not assessed
Functional mobility Bed mobility - supine to sit - NA, sit to supine min A x 2, sit to stand supervision, ambulation CGA and assist for line/  tube management.

Balance Sitting Balance: Good, Sit-to-stand Balance:  Contact guard, Standing Balance: Static and dynamic: Contact guard, Tandem Stance  negative able 
to tolerate >10 secs, Romberg  negative 

Gait Decreased cadence; Increased time in double stance; Decreased step length; Decreased toe-to-floor clearance; Decreased weight-shifting ability; 
Narrow base of support; Decreased heel strike. 

Aerobic Capacity
Able to complete 5-10 repetitions each of midline exercise. Limited tolerance, required multiple rest breaks between exercise secondary to fatigue 
and increased time required for recovery. Counting talk test 11 at rest. RPE –  hard at peak. Pt was able to tolerate 30 second sit to stand (30-s 
CST) = 3. Able to ambulate 6 feet +6 side steps.

Table 1. Systems Review and Examination.

the physical therapy diagnosis from the Guide to Physical Therapist 
Practice [11]. Functional limitation in the following categories were 
identified including impaired ability to transfer/change position and 
impaired gait, locomotion, and self-care secondary to impairments in 
cardiac pump function, aerobic capacity/sustained activity tolerance 
and ventilation and respiration/gas exchange. Physical therapy 
interventions to address her identified deficits was considered to be 
beneficial to the patient’s recovery.  Further assessments throughout 
physical therapy intervention included regular assessments of RPE, 
FIM, 30 second chair rise test, gait speed, fatigue severity scale and 
Kansas City Cardiomyopathy questionnaire.

Intervention
The typical cardiac rehabilitation protocol starts in the hospital 

and continues after discharge in a supervised setting eventually 
transitioning to a home-based program [12]. In this institution, 
physical therapy initiates phase 1 cardiac rehabilitation in the ICU 
using a multidisciplinary approach in collaboration with other health 
care providers. Physical therapy intervention was initiated on POD 1 
and was performed 3 times per week for a total of six PT visits. 

The patient was screened for appropriateness of participation in 
physical therapy following surgery. Laboratory values were monitored 
daily including hemoglobin, white blood cell count, platelet count, 
anti-coagulation values, calcium, potassium, sodium, magnesium and 
chloride. The guidelines used for PT participation were hemoglobin 
>7.0 gm/dl, platelet count > 10,000 cells/m3, white blood cell count 
between 5-10,000 leukocytes/mm3 per acute care physical therapy 
guidelines in this institution [13]. The hemodynamic parameters set by 
the medical team were followed during the PT session. Interventions 
were modified based on patient report on RPE scale (target to 
remain within the range of 11-13), pain, negative signs, abnormal 
hemodynamic parameters and any negative symptoms including but 
not limited to light headedness or chest discomfort. 

Physical therapy interventions focused on the patient’s identified 
impairments and functional limitations from the initial and follow up 

examinations. Since sternal disruption occurs in 2%-8% of patients 
with median sternotomy, therapeutic interventions were focused 
on instructing the patients receive providing instructions in sternal 
precautions including the appropriate transfer techniques from supine 
to sitting position, to rise from a chair using her legs rather than pushing 
down with the arms as this could add stress to the incision [14]. The 
patient was also instructed on hugging a pillow when coughing to help 
to brace the incision to reduce the disruptive forces on the incision 
[15]. Education was provided on importance of continued adherence 
to precautions after discharge to minimize sternal stress, pain and for 
improved healing.15   Further education focused on education regarding 
posture correction, safety, fall prevention, RPE scale and integration to 
guide activity, signs and symptoms of exercise intolerance, safe exercise 
parameters, home exercise program and progression. Table 2 provides 
a summary of the main physical therapy interventions provided during 
the episode of care. 

Muscle strengthening focused on sit-to stand transfers exercise. 
This was guided by her results obtained in her 30 second chair rise test to 
develop her knee and hip extension strength and to address her difficulty 
rising from a chair while maintaining her midline precautions. General 
musculoskeletal strength and ROM deficits identified were addressed 
through a midline exercise program which included shoulder shrugs, 
circles, forward arm raises, abduction, pectoral strength, trunk side 
bending and twists, deep breathing exercises and splinted coughing. 
Cardiopulmonary endurance was addressed through gait training and 
a progressive walking program focusing on improving the patient’s gait 
speed. Other intervention provided to the patient were similar to those 
described in other ICU literature and included therapeutic activity, 
exercise, transfer, balance and gait training [16,17]. 

During a PT session on POD 8, KB complained of increased 
dizziness with head position changes during transfer training 
interventions for safe bed mobility training. She described the vertigo 
as transient which resolved in less than one minute. She reported 
having episodes in her past which were triggered by similar head 
movements. The physical therapist evaluated the patient for benign 
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paroxysmal positional vertigo (BPPV).  The patient had a positive 
vertical and torsional component nystagmus to the left ear on the Dix- 
Hallpike test and was symptomatic. Repositioning maneuvers were 
declined after symptoms resolved. KB was allowed to rest in bed and 
follow up visit was not possible. The PT provided KB with education 
on vestibular rehabilitation that could be either self-administered or 
with PT for the initial and follow up treatment in the formal vestibular 
rehabilitation setting [18]. The patient was also educated regarding 
BPPV reoccurrence and safety concerns. KBs physicians were notified 
of findings and recommendation for vestibular rehabilitation.

Outcomes
The outcome measures utilized in this case report during initial 

and follow up examinations were useful to guide the plan of care for 
setting appropriate goals and to provide evidence to support progress 
from physical therapy interventions. The FIM provides an objective 
assessment of rehabilitative potential and success and was assessed at 
all PT sessions [19]. FIM scores improved significantly from baseline 
examination to discharge with scores for bed mobility: 4, transfers: 4, 
gait: 5 and stairs: 2. 

The 30-second chair rise test is a more appropriate functional lower 
limb endurance assessment instrument for older adults categorized with 
higher physical functional abilities [8]. Reliability and validity has been 
established in the geriatric population but has not been researched in 
the post cardiac surgical patient population or in the acute care setting.  
The scores on KB’s sit to stand increased significantly from examination 
to day of discharge from 3 to 8 repetitions, which is beyond the MCID 
established for patients of similar age with hip osteoarthritis [8]. KB 
remained below her age reported average at the time of discharge. She 
was educated on the normative data for her age and was determined to 
work towards improving her scores.

The Kansas City Cardiomyopathy questionnaire (KCCQ) is a 
cardiac disease specific quality of life measure which consists of 23 items 
and has a 2-week time frame for the patient to self-report. It has an 
established minimal clinically important difference of less than or equal 
to 5. The various domains in the KCCQ like the physical limitations 
and symptoms stability have been correlated with the 6MWT and 
NYHA classification system [20]. Since scores of <50 on both the 
KCCQ overall summary and self-efficacy scales have been associated 
with a significantly higher risk of mortality and re-hospitalization 
the physical therapist choose to administer the KCCQ on POD 2 for 
further examination [20]. Lower mean KCCQ symptom scores have 
been reported among patients admitted to the hospital and on POD 
2KB scored 45 on the KCCQ [20]. Notably on this day the patient was 
experiencing increased dyspnea and a new onset of atrial fibrillation 
with RVR. Based on the results obtained from the administration of 
the KCCQ the information was used to provide education related to 
the intensity of activity and exercise to help avoid further exacerbation 

of symptoms and to modify the established POC. Secondary to time 
constraints follow up a KCCQ was not administered to the patient. 

Fatigue is highly prevalent among both the chronically ill and 
acutely hospitalized individuals and is associated with functional 
limitations and mortality. The fatigue severity scale (FSS) was 
administered to KB [21-23]. FSS measures the impact of fatigue on 
specific types of function rather than the intensity of fatigue-related 
symptoms [24]. The FSS has good test retest reliability and is sensitive 
to change with time. Reliability and validity has been established in the 
geriatric population but the MCID has not been reported [24]. KB’s 
scores improved from 55 on examination to 42 at the time of discharge 
and her scores fluctuated with her symptoms of dyspnea and her RPE 
ratings. 

Walking speed has been suggested to be regarded as a vital sign 
[25] with studies reporting improvements in gait speed even over 
short courses of therapy during acute hospital stays [26,27].  Usual gait 
speed was measured using the 10 MWT through the course of physical 
therapy. Gait speed improved from 0.30m/s on initial examination 
to 0.55m/s on discharge from therapy, which exceeded the 0.05m/s 
established meaningful improvements in walking speed and the 
>0.1m/s change which would predict her well-being, [28,29] but was 
still considerably slower than mean gait speeds reported in women 
aged 60-69 [27].

KB’s post-operative recovery was complicated by atrial fibrillation 
with rapid ventricular response and respiratory complications with 
increased oxygen requirements which increased her length of stay in 
the CICU to 6 days, which is longer than the average stay for similar 
procedures (2-3 days). She was able transfer to the cardiac step down 
unit on post-operative day 6. Despite this longer ICU, KB obtained 
clearance for discharge home on POD 8 with recommendations for 
follow up further outpatient cardiac rehabilitation. 

Discussion
Current guidelines from the US Department of Health and Human 

Services state that all adults older than 65 years should participate 
in 150 minutes of moderate aerobic exercise per week [30]. A 
multidisciplinary rehabilitation program should therefore be available 
for all patients undergoing valve surgery to initiate an exercise program 
while in the hospital [31]. Rehabilitation professionals working in 
acute care need to consult with other members of the medical team to 
fully explore the risk versus benefits of physical therapy intervention, 
to assist with the development of facility policies, procedures, and/or 
protocols for clinical decision making to determine the aggressiveness 
of physical therapy intervention acutely following surgery. The patient 
in this case report benefitted from the focused examination as the data, 
which was provided to the patient helped motivate her to work towards 
her goals. Thus it is integral for the physical therapist to complete a 

Measures Initial  – POD 1 POD 2 POD 3 POD 6 POD 7 POD 8
FIM -transfers 1 1 1 1 4 4

FIM - gait 1 1 2 1 1 5
FIM - stairs 0 1 1 1 1 2

30-s CST 3 6 8
Gait speed 0.30m/s 0.37m/s 0.55m/s

ABC 66.8% 72.50%
FSS 49 47 42

KCCQ-12 45
Tinetti 22

Table 2. Tests and measures by treatment date.
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comprehensive examination whenever possible using the most 
appropriate tests and measures.  

The 30-second chair rise has excellent test-retest, interrater and 
intrarater reliability among community dwelling elderly, including 
those with CVD. Validity of the 30-second chair rise has been 
established using leg strength measurements with a leg press. With this 
in mind, KB was well below average compared to other community 
dwelling elderly, including some with CVD, as the average 30-second 
chair rise for this population was 12.7 for females. Though it is minor, 
it has been questioned whether or not the 30 second chair rise is 
sensitive enough for all levels of activity or ability of older adults, 
including those status post cardiac valve replacement surgery [32]. 
However, as standard measures of functional lower extremity strength, 
rehabilitation professionals should consider use of the 30-second chair 
rise order test with the understanding the future studies are needed 
to establish normative data in women with CVD and with those in an 
acute care setting.

FIM scores are widely used by health care professionals to assess 
functional status; however data reported to determine clinically 
important improvements on the FIM have predominantly been 
performed in older adults with stroke and not those primarily with 
CVD [33-35]. As a result, normative data must be used with caution 
when making comparisons for this case; however, this further highlights 
the need for assessing FIM scores by diagnostic category to aid with 
treatment and discharge planning [36]. The FIM motor subscale scores 
and the 10-item Barthel Index has reported to be highly correlated 
[37]. It is believed that the improvements in FIM scores are a result 
of improvements in motor function. An improvement in mean FIM 
scores of 3.3 points was reported in a group of older adults residing 
in the post-acute geriatric and rehabilitation unit within a hospital 
[34]. KB’s results improved in all areas with the greatest improvement 
in transfers (1 to 4) and gait (1 to 5) which is greater than what was 
previously reported [34]. 

In many cases following cardiac surgery longer gait speed 
assessments may not be feasible, medically appropriate or safe. A 
shorter distance for testing gait speed like the 5 MWT may have a 
positive influence on the results and may be more inclusive for patients 
with physical limitations when longer test such as a 10MWT may 
exclude some patients who cannot consistently or safely ambulate 
that far [38]. Gait speed has been considered a ‘vital sign’ of physical 
function. Gait speeds of less than 0.92 m/s have been associated with 
increased cardiovascular mortality in elderly adults. Due to the fact that 
gait speed is such a powerful predictor of mortality, it should be utilized 
to track progression in elderly individuals, including those with CVD 
[39,40]. Gait speed is reported to be cost effective, safe, with good 
accuracy, sensitivity, and time efficiency [41]. Gait speed has also been 
found to accurately predict post-hospitalization discharge location 
78% of the time [42]. KB’s gait speed upon discharge was 0.55 m/s, 
which is well below norms established for her age [41,42]. However, in 
a study involving elderly individuals, it was determined that gait speed 
change for small effects ranged from 0.04-0.06 m/s, while moderate 
effects ranged from 0.10-0.14 m/s [43]. This further supports that 
KB’s 0.25 m/s increase in gait speed was clinically significant. The gait 
speed information obtained from the 5 MWT could provide important 
information to develop the appropriate POC for the patient [44].

The FSS is a reliable and valid objective assessment tool which has 
been used primarily in those with Parkinson’s disease (PD) patients, 
whose FSS scores were highly associated with the Parkinson Fatigue 
Scale, a specific measure for PD patients. Normative data were also 

established among a healthy elderly sample, with a mean improvement 
score of 2.3 (on a 1-7 scale, 7 being the most severe) [45]. The research 
done addressing the effectiveness, usefulness, and accuracy of the 
FSS in those with CVD is limited. In order to truly understand how 
KB’s FSS score resulted in improved functional mobility, research 
must be conducted in older adults with CVD, particularly women in 
the acute care setting. Though KB’s scores improved upon discharge, 
it is believed that she continues to experience from fatigue and needs 
further intervention [46].  

As mentioned previously, one final objective measure that could 
potentially aid the examination of a patient with CVD is the KCCQ. 
This questionnaire gathers physical limitations as well as quantifies 
symptoms, social limitations, sense of self-efficacy, and quality of life. 
All of these factors have shown to provide researchers with sensitive, 
reliable and accurate measures to assist with the assessment of older 
adults with CHF. The score KB received on the KCCQ [45], places 
her at increased risk of mortality and re-hospitalization. In fact, it was 
found that for every 10-point decline in the overall KCCQ score from 
baseline, this equates to a 34% increased likelihood of dying within the 
next year. In addition, the patients with AS had very reliable outcomes 
from all domains, and the KCCQ was found to be highly reproducible 
in stable patients. Strong validity was also reported, while comparing 
the KCCQ to the 6MWT and NYHA classifications. Still, it was noted 
that there is an absence of appropriate reference standards to compare 
the various domains of the KCCQ [47]. This potential issue could be 
further resolved with additional research, specifically that addressing 
the elderly population with CVD and heart valve complications. 
Among other elderly patients, large beneficial changes were observed 
with chronic heart failure (CHF) due to completion of the KCCQ. This 
questionnaire gathers information on physical limitations as well as 
quantifies symptoms, social limitations, self-efficacy, and quality of life. 
All of these factors can provide researchers with sensitive, reliable and 
accurate measures for the assessment of older adults with CHF. The 
normative data found in elderly patients with CHF was associated with 
NYHA classifications and is as follows: 90-95 (NYHA I), 65-70 (NYHA 
II), 40 (NYHA III) and 20-25 (NYHA IV). Given these pre-existing 
norms, KB would be classified as having moderately severe CVD. 
However, further research is needed to examine KCCQ scores among 
elderly patients with CVD in an acute care setting [48].

Limited literature is available on the psychometric properties for 
most of the outcome measures utilized for examination and to guide 
intervention in this case report indicating the need to examine these 
measures in a more complex population of older adults. Research on 
appropriate outcome measures in this patient population in the acute 
care setting would be beneficial to PTs to further support evidence 
based practice. Additional data collection in later studies would 
provide imperative data for challenging cases like that of KB and help 
to advance the field of rehabilitation science.
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