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Abstract
Background and Purpose: More than 3 million total knee arthroplasties (TKA) are projected annually by the year 2030 [1].
Given the prevalence of elective TKA, physical therapists are working towards the most effective treatment interventions. The

goal of this case report was to describe interventions for two geriatric patients with different levels of medical complexity.

Case Description: Two geriatric patients with different levels of medical complexity were seen following right TKA. Both

patients presented with deficits in body structure and function, activity limitations, and participation restrictions.

Outcomes: Both patients received the same interventions to address deficits in range of motion (ROM), balance, gait, and
strength. Despite different levels of medical complexity, the outcomes were similar. Outcome measures used included the
Numeric Pain Rating Scale (NPRS), Range of Motion (ROM), Timed Up and Go (TUG) test, Five Time Sit to Stand Test
(FTSTST), and Six-Minute Walk Test (6 MWT). At discharge, both patients reported no pain. Patient 1 right knee ROM was 0-
125 degrees flexion, her FTSTST was completed in 10 seconds, she completed 487.68 meters during a 6 MWT, and a TUG
score of 8 seconds. Patient 2 right knee ROM was 0-128 degrees flexion, her FTSTST was completed in 4.38 seconds, she
completed 530.50 meters during a 6 MWT, and a TUG test in 6 seconds.

Discussion: When comparing the patients with varying medical complexities both patients demonstrated improvements in all

of the outcome measures regardless of medical complexity following TKA.
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Introduction

Total knee arthroplasties (TKA) are often performed as a result of end-stage knee osteoarthritis (OA) [1-4]. By the year 2030
more than three million TKA are projected annually [1]. TKA for knee OA prevalence is increasing as much as 17 percent per
year [2,5]. The most common reasons individuals undergo TKA are to reduce pain, [6,7,9-13] return to their prior level of
function with Activities of Daily Living (ADL) [9,12,14] and to get back to an active lifestyle when conservative interventions
to address knee OA have failed [8,9-11].

Physical therapy (PT) interventions have been shown to be effective in helping patients regain functional independence
following TKA [3,9,11,15,16]. Individuals who participate in physical therapy have demonstrated improvements in function up

to a few months after surgery [6,16].

A literature review failed to produce studies comparing outcomes of geriatric patients with differing levels of medical
complexity. Age and co-morbidities related to levels of medical complexity may result in less effective interventions with some
patients who have undergone TKA [10]. The goal of this case report was to describe the interventions that were used with two

geriatric patients with different levels of medical complexity.

Case Description: History and Review of Systems:

Patient 1:

Patient 1 was a 72-year-old female status post right TKA after failed conservative and pharmacological interventions. Her
medical history was remarkable for right knee OA. Review of systems was positive for shortness of breath with activity, bilateral
lower extremity muscle weakness, arthralgia, gait problems, and a right knee surgical incision with no signs of infection. Vital

signs were within normal limits (WNL). Her body mass index (BMI) was 30.30 kg/m?2.

Activity limitations included gait with a rolling walker, supervision assistance with sit to stand transfers, an inability to drive,
inability to perform shopping, difficulty with household chores, and difficulty with stair ambulation at her prior level of function.
Participation restrictions included an inability to take care of her mother and her husband. This patient would be categorized as
moderately complex, which by definition is 1-2 comorbidities that impact the plan of care, an examination addressing three or
more elements from the ICF model, and a clinical presentation with changing characteristics over time [20]. Comorbidities that
impacted the plan of care included dyspnea on exertion and anxiety. The examination revealed the need to address functional

strength, ROM, and gait. The clinical presentation was determined to be evolving secondary to the comorbidities.

Patient 2:

Patient 2 was a 74-year-old female status post TKA after failed conservative and pharmacological interventions. Her medical
history was remarkable for right knee OA. The review of systems was positive for right knee pain, a right knee surgical incision
with no signs of infection, bilateral lower extremity muscle weakness, and gait deficits. Vitals were WNL. Her BMI was 30.40

kg/m?2,
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Activity limitations included an inability to drive secondary to knee pain and gait marked by an antalgic pattern with no assistive
device required. These limitations resulted in an inability to function at her pre-morbid independent prior level of function with
gait and driving. Participation restrictions included an inability to attend musical performances as a result of the need to sit for
a prolonged period of time. Her husband was able to assist with driving, shopping, and household chores. This patient was
categorized as a low complexity patient, which by definition is no comorbidities that impact the physical therapy plan of care,
an examination addressing 1-2 elements from the ICF model, and a clinical presentation that is stable [20]. There were no
comorbidities that impacted her plan of care, the examination revealed the need to address gait and ROM, and her clinical

presentation was stable.

Clinical Impression 1:

At the time of physical therapy assessment, patient 1 was status post 2 weeks and patient 2 was status post 1 week following
TKA after physical therapy in the inpatient and skilled nursing facility. Both patients presented with deficits including right knee
pain, bilateral functional lower extremity muscle weakness, right knee ROM limitations, decreased activity tolerance, and gait
abnormalities. Patient two presented with these deficits one week after surgery. Patient one was status post two week following
surgery with a presentation of general deconditioning and difficulty ambulating up and down stairs in addition to the deficits

that both patients had in common.

Examination

Measures used and Findings:

The Five Timed Sit to Stand Test (FTSTST) was used to measure functional strength and assesses transfer skills. The test-retest
reliability was 0.982 indicating this test has minimal random error with a 95% confidence [21]. The PT examination for patient
1’s FTSTS test score of 13.71 seconds and 7 seconds for patient 2 (Table 1).

The Timed Up and Go (TUG) was used as an examination measure to assess mobility, balance, and walking ability. The minimal
detectable change (MDC) using a 95% confidence interval for the TUG test is 2.27 second among patients that underwent TKA
[22]. Patient 1 completed the TUG test in 11.94 seconds and patient 2 completed the test in 12.09 seconds (Table 1).

The 6MWT assesses activity tolerance. The MDC calculated from the standard error of measurement (SEM) was 58.21 meters
for geriatric patients [23]. The mean distance for community dwelling elderly female patients was 471 meters for the 6 MWT
[24]. Patient 1 completed the 6MWT with 396.24 meters covered and patient 2 completed the test with 365.76 meters covered
(Table 1).

A long arm goniometer was used for both patients in sitting as it is considered a gold standard with well-established reliability
[25,26]. The ICC for inter-rater reliability was noted at .996 and the intra-rater reliability was noted at .993, which are both
excellent [27]. ROM for the right knee was noted at 4-94 degrees active flexion for patient 1 and 2-95 degrees active flexion for
patient 2 (Table 1).
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The Numeric Pain Rating Scale (NPRS) was used to assess pain in the right knee for both patients. The NPRS mean value for
patients receiving a total joint replacement is around 7.9/10 with a standard deviation of 1.7 point [28]. The minimum clinical
improvement accepted requires a pain reduction of 20% and the least clinically significant difference is 1.58 points on the NPRS
[28]. Patient 1 reported pain at 3/10 on the NPRS and patient 2 reported 6/10 pain (Table 1).

Patient 1 activity limitations included an inability to care for her husband. Patient 2 was unable to attend musical performances.
Participation restrictions for patient 1 included supervision level stair ambulation, whereas patient 2 required modified

independence to negotiate 4 steps (Table 1).

Table 1: Examination and Outcome Findings.

(TUG) test

structure/function

Key examination | ICF category 72-year-old 72-year-old 74-year-old 74-year-old

elements initial findings outcome initial findings outcome
findings findings

Five times sit to Body 13.71 seconds 10 seconds 7 seconds 4.38 seconds

stand (FTSTS) structure/function

test

Timed up and go | Body 11.94 seconds 8 seconds 12.09 seconds 6 seconds

Six-minute walk
test (6 MWT)

Body
structure/function

396.24 meters

487.68 meters

365.76 meters

530.50 meters

Range of motion

Body
structure/function

4-94 degrees

0-125 degrees

2-95 degrees

0-128 degrees

Numeric Pain Body 3/10 0/10 6/10 0/10
Rating Scale structure/function
(NPRS)
Gait Activity Straight cane Complete No assistive Complete
limitation with modified independence device with independence
independence with no assistive | modified with no assistive
device independence device
Stair ambulation | Activity Up and down 4 Up and down 4 Up and down 4 Up and down 4
limitation steps with steps with steps with steps with
supervision modified modified complete
assistance independent independent independence
assistance assistance

Activity of daily
living

Participation
restriction

Unable to care for
her mother and
husband.

Able to care for
her mother and
husband.

Unable to attend
musical
performances

Able to attend
musical
performances
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Clinical Impression 2:

Examination findings for both patients revealed deficits in functional strength, pain, balance as a result of the TUG, gait speed
in addition to endurance, and ROM at varying levels. Each examination finding resulted in activity limitations, participation
restrictions, and inability to perform ADL at their premorbid level of function with varying degrees between patients. Goals

were established to address deficits (Table 2).

Table 2: Physical Therapy Goals.

72-year-old physical therapy goals (Patient one)

74-year-old physical therapy goals (Patient two)

Short-term goals:

Short-term goals:

1. Pt. will be modified independent with gait using no
assistive device on even and uneven surfaces within 4
weeks.

1. Pt. will be independent with gait using no assistive device
on even and uneven surfaces within 4 weeks.

2. Pt. Will perform gait up and down 4 steps with modified
independence to enter and exit her home within 4 weeks.

2. Pt. Will perform gait up and down 12 steps with
independence to negotiate stairs in her home within 4 weeks.

3. Pt will improve right knee active range of motion to 0-
110 degrees for improved gait, transfers, and stair
ambulation within 4 weeks.

3. Pt will improve right knee active range of motion to 0-
115 degrees for improved gait, transfers, and stair
ambulation within 4 weeks.

4. Pt. Will improve her Timed up and go score to 8 seconds
or less to improve gait stability and speed within 4 weeks.

4. Pt. Will improve her Timed up and go score to 8 seconds
or less to improve gait stability and speed within 4 weeks.

5. Pt. Will improve her Five times sit to stand test to 8
seconds or less to improve functional strength and muscular
endurance for improved performance with activities of daily
living within 4 weeks.

5. Pt. Will improve her Five times sit to stand test to 5
seconds or less to improve functional strength and muscular
endurance for improved performance with activities of daily
living within 4 weeks.

6. Pt. Will improve her Six-minute walk test score to 487.68
meters to improve gait speed and activity tolerance for
improved community ambulation within 4 weeks.

6. Pt. Will improve her Six-minute walk test score to 406
meters to improve gait speed and activity tolerance for
improved community ambulation within 4 weeks.

Long-term goals:

Long-term goals:

1. Pt. Will report no pain at rest and 1-2/10 pain at worst
with activity using exercise and cryotherapy as needed by
discharge.

1. Pt. Will report no pain at rest or with activity using
exercise, electrical stimulation as needed, and cryotherapy
as needed by discharge.

2. Pt. Will be independent with a home exercise program to
maintain gains made in therapy prior to discharge from
physical therapy services.

2. Pt. Will be independent with a home exercise program to
maintain gains made in therapy prior to discharge from
physical therapy services.
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Table 3: Exercise Interventions.

Exercise Intensity Frequency range Durations Rule for progression
Recumbent bike Level 3-Level 5 3 time a week 10-20 minutes Patient report of
resistance minimal work to
complete the task.
Wall squats 5-15 reps, hold 5-15 | 0-3 times a week 5-10 minutes Patient reports of
seconds each minimal work to
complete the task.
Lunges 2 sets, 10 reps 0-3 times a week 5-10 minutes Patient reports of
minimal work to
complete the task.
Balance level surface | 2 sets of 30 second 0-3 times a week 2-3 minutes Patient reports of
tandem stance holds minimal difficulty
with the intervention.
Balance training Romberg (1 set with | 1-3 times a week 3-5 minutes Patient reports of
foam (uneven) 1-minute hold) and minimal difficulty
surface modified tandem with the intervention.
stance (2 sets of 1-
minute holds)
Balance training Anterior posterior 0-3 times a week 5-10 minutes Patient reports of
rocker-board surface | and medial lateral minimal difficulty
board placement eyes with the intervention.
open and closed 3
sets of 1-minute
holds
Single leg stance on a | 2-4 sets of 1-minute 0-3 times a week 5-10 minutes Patient reports of
step (eyes open or holds minimal difficulty
closed) with the intervention.

Interventions

Balance training on even and uneven surfaces with eyes open and closed to work on proprioception and righting reactions, and
reaching out of their base of support tasks were included. Each patient participated in balance training 9 to 12 sessions over a
thirty-day period for 10-25 minutes per session (Table 3). Progression from level surface, to foam cushion, and to the rocker-

board surfaces was based on the patient’s self-reported ability to perform the activity.
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Gait training addressed deficits that each patient was experiencing including symmetry, increasing step length, increasing step
height, normalizing cadence, and using the least restrictive assistance device to no assistive device. Each patient participated in
gait interventions nine to twelve sessions over a 30-day period for an approximate time frame of 10-25 minutes per session.

Progression from even to uneven surfaces was based on each patient’s stability and comfort.

Strength training was performed using progressive resistive exercises (PRESs) to improve LE strength. Each patient participated
in 20-30 reps at moderate intensity as defined by the patient report of minimal, moderate, and maximum ease of exercise
completion. The objective was to improve general strength using specific weight-bearing activities including wall slides, squats,
heel-raises, and lunges. In addition, seated and standing PREs were used to address specific muscle groups to improve functional

mobility. Strength training took place 9 to 12 sessions over a 30-day period for 10-15 minutes per session (Table 3).

Progressive knee ROM exercise using manual therapy techniques for quad and hamstring stretches and Proprioceptive
Neuromuscular Facilitation (PNF) stretching techniques to improve knee ROM were used nine to twelve sessions over a 30-day

period for 10-15 minutes each session. Progression was determined by the patient’s self-reported tolerance to stretching.

Aerobic exercise was performed with the lower extremity recumbent cycle at the start of treatment ranging from 10-20 minutes
at moderate intensity 9 to 12 sessions over a 30-day period to warm-up, stretch the right lower extremity, and to improve ROM.
Progression of resistance was based on the patient working at a moderate intensity with the ability to maintain 50-60 steps per
minute (Table 3). A written Home Exercise Programs (HEP) included knee flexion and knee extension stretches, standing lower

extremity exercises, and cryotherapy for pain management (Appendix 1).

Appendix 1: Home exercise program for both patients.

Exercise

Parameters

Supported squats

30 repetitions (reps), once per day

Standing hamstring curls

30 reps, once per day

Standing supported hip flexion

30 reps, once per day

Standing supported hip abduction

30 reps, once per day

Seated knee extension stretch with quad set

10 reps holding 5 seconds, once per day

Standing supported heel raises

30 reps, once per day

Standing knee flexion stair stretch

10 reps holding 10-15 seconds, once per day

Clin Image Case Rep J. 2022; 4(5): 236

www.literaturepublishers.org



http://www.literaturepublishers.org/

Citation: Baker M. Physical Therapy Interventions Following Total Knee Arthroplasty for Two Patients with Different Medical Complexity
Levels: A Case Report. Clin Image Case Rep J. 2022; 4(5): 236.

Outcome

Patient 1 with moderate medical complexity met all her goals in the 30-day period of time. Pain was reduced from 3/10 on the
NPRS to no pain. Right knee ROM was improved from 4-90 degrees to 0-125 degrees. The patient’s TUG score improved from
11.94 seconds to 8 seconds, which exceeds the MDC using a 95% confidence interval of 2.27 seconds for the TUG. Her FTSTS
test improved from 13.71 seconds to 10 seconds. This improvement has an absolute and relative MDC of 2.5 seconds for patients
aged 70-87 years old [29]. Lastly, the 6 MWT improved from 396.24 meters to 487.68 meters. The improvements met the MDC
of 58.21 meters for geriatric patients [23] and the mean distance for community dwelling elderly female patients of 471 meters
[24] (Table 2).

Patient 2 with low medical complexity met her goals in the 30-day period of time. Pain was reduced from 6/10 on the NPRS to
no pain. Right knee ROM was improved from 2-95 degrees to 0-128 degrees. The patient’s TUG score improved from 12.09
seconds to 6 seconds, which exceeds the MDC using a 95% confidence interval of 2.27 seconds for the TUG. Her FTSTS test
improved from 7 seconds to 4.38 seconds. This improvement has an absolute and relative MDC of 2.5 seconds for patients age
70-87 years old [29]. Lastly, the 6 MWT improved from 365.76 meters to 530.50 meters. The improvement exceeded the MDC
of 58.21 meters for geriatric patients [23] and the mean distance for community dwelling elderly female patients of 471 meters
[24] (Table 2).

Discussion
The goal of this case report was to describe interventions that were used with two geriatric patients with different levels of
medical complexity. This case report compared the 2 geriatric patient’s outcome measures after undergoing similar PT

interventions following TKA.

Both patients were highly motivated to improve their functional mobility, had good family support, and were compliant. The

difference between the 2 patients was the medical complexity level.

In conclusion, it is difficult to make generalizations regarding outcomes based on two cases. Both patients reported continuing
their HEP and expressed satisfaction with their physical therapy outcomes. Future studies using a larger sample size of patients
would be beneficial. Future studies could investigate how standardized interventions affect geriatric patients with varying
medical complexity levels in order to identify if different interventions are necessary for different levels of medical complexity.

Future research could examine ways to identify appropriate goals based on varying medical complexity levels.
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