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ABSTRACT 

Background and Purpose: A bilateral total knee arthroplasty (TKA) is a surgical procedure that 

has seen success in managing end-stage osteoarthritis of the knee joint. This case study evaluates 

the usefulness of physical therapy following bilateral TKA and deliberates the outcomes the 

patient experienced. Case Description: The patient was a 62-year-old male who received post-

operative physical therapy in an outpatient orthopedic clinic for a total of 8 weeks. The patient 

demonstrated decreased bilateral knee range of motion (ROM), decreased bilateral gross lower 

extremity (LE) strength, increased pain and swelling in both knees, and decreased endurance for 

ambulation. Intervention: Therapy provided to the patient emphasized the use of traditional 

TKA exercises as well as functional exercises. These exercises were used to assist in increasing 

bilateral knee ROM, bilateral knee strength, and the overall functional mobility of the patient. 

Outcomes: Throughout the course of treatment, the patient was able to increase his knee ROM 

bilaterally, LE strength, decrease his pain and swelling, and increase his endurance for 

ambulation. Discussion: The patient responded favorably to treatment, and many of the goals 

created were achieved. A clinical practice guideline on the management of total knee 

arthroplasty was recently released during the writing of this case study, and it can be referenced 

for the most current research on the examination and treatment for patients with total knee 

replacement.  
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CHAPTER I 

INTRODUCTION: BACKGROUND AND PURPOSE 

 Total knee arthroplasty (TKA) is one of the most common and cost-effective orthopedic 

surgical procedures performed in the U.S.1 According to Martin and Harris2, over 600,000 TKAs 

were completed yearly in the U.S. as of 2010, and they are becoming more frequent. Among 

older patients in the U.S., increases in the number of TKAs have been determined by an increase 

in the number of people enrolled in Medicare and per capita utilization.3 This growth is likely 

determined by a combination of influences. These influences include the types of patients who 

are considered likely to benefit from receiving a TKA, an older patient population, and a 

growing frequency of certain conditions that predispose patients to osteoarthritis (OA), the most 

common being obesity.3 Another reason more individuals are opting for a TKA is outcomes 

show significant improvements in pain relief, restoring function, and improving quality of life.1 

One study states that TKA has become the gold standard to control the loss of function as well as 

pain caused by OA, as it is one of the leading causes of disability leading to decreased function 

and quality of life in the U.S.4 Currently, there is no evidence-based criteria to determine whether 

a patient should undergo TKA, however, knowledge on the outcomes of TKA can assist the 

patient in the decision making process.5 

 Other factors to consider when making the decision to receive a TKA are the different 

styles and approaches used in the procedure. Uni-compartmental, bi-compartmental, and tri-

compartmental are different types of TKAs. Uni-compartmental knee replacement is also called 
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a “partial” knee replacement, meaning only a portion of the knee is resurfaced instead of the 

entire knee joint.6 This option is excellent for patients whose osteoarthritis or other disease is 

located in one area of the knee.6 Bi-compartmental knee replacement is where two of the three 

compartments are replaced.7 The three compartments are the medial tibiofemoral, lateral 

tibiofemoral, or patellofemoral.7,8 All three of these compartments are resurfaced and replaced in 

a tri-compartmental knee replacement, otherwise known as a total knee arthroplasty. Tri-

compartmental is the most common knee replacement and is indicated for patients with severe 

osteoarthritis, rheumatoid arthritis, posttraumatic degenerative joint disease, or other pathologic 

conditions.8,9 These conditions account for more than 95% of TKA procedures.9 Materials used 

for the knee implants include components made of ultra-high molecular weight polyethylene, 

ceramic, and metal. These materials try to imitate the natural knee, with the plastic components 

making up the tibial articulating surface as well as the patella, and the metal component making 

up the femoral component and tray on the tibia. The metals are usually titanium alloys, stainless 

steel, or cobalt chromium molybdenum.10 (See Figure 1.) 

 

Figure 1: A knee implant in vivo10 

Reprinted from Knee Implants—Review of models and biomechanics  
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 Many patients suffer from osteoarthritis in both knee joints, thus leading to bilateral total 

knee arthroplasty (BTKA). An individual must consider how they want the surgery done: 

simultaneously or staged. Simultaneous BTKA are performed during the same procedure. Staged 

BTKA are spread out over a specific time interval, but according to Gabr et al11, the ideal time 

interval between the two procedures has yet to be identified. A meta-analysis examined studies 

where the staged BTKA ranged from 3.6 days to 5.9 years between the two procedures.12 The 

purpose of the study was to compare peri-operative complication rates, infection rates, and 

mortality outcomes between staged and simultaneous BTKA. They found the mortality incidence 

was significantly higher in the simultaneous group at 30 days, 3 months, and 1 year after the 

patients’ surgery, but the infection and complication rates compared to the staged BTKA group 

were similar.12  

Seol and colleagues13 compared postoperative complications and clinical outcomes 

between simultaneous or staged BTKAs. They found that there was not a statistical difference of 

major complications between the two groups, but there was a significant difference in the minor 

complication rate, which was higher in the staged BTKA group compared to the simultaneous 

TKA group.13 They also found that length of hospital stay was longer in the staged BTKA group. 

There was no significant difference in clinical outcomes between the groups using the Knee 

Society Score, Western Ontario and McMaster Universities Arthritis Index (WOMAC), and 

range of motion (ROM). The study concluded that simultaneous BTKA has some advantage 

compared to the staged BTKA group, such as shorter length of stay in the hospital.13 A recent 

systematic review done by Fu et al14, found mortality prevalence 30 days post-surgery, 

pulmonary embolism, and the rate of blood transfusion were significantly higher in the 

simultaneous BTKA group. These findings are consistent with the previous studies that show 
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there is more of a difference between staged and simultaneous BTKA regarding major 

complications of the procedure, especially regarding mortality.  

 As with any surgery, there are complications to consider post-operatively with a TKA. 

Members of the Knee Society responded to a survey to test the applicability and reasonableness 

of proposed TKA complications. They determined and agreed upon 22 TKA complications and 

adverse events. Some of these include blood clots, such as a deep vein thrombosis or pulmonary 

embolism; infection; wound and bleeding complications; arterial injuries; neural injuries; 

stiffness of the knee and loss of range of motion; and implant problems.8,15 This list does not 

encompass all 22 TKA complications, but Appendix 1 contains the entire list. 

 There are many functional outcome measures used for the knee joint to assess a patient’s 

outcome or prognosis. Impellizzeri et al16 compared the reliability, responsiveness, and construct 

validity of different questionnaires for evaluating outcomes after a TKA. The four different 

questionnaires were the Western Ontario McMaster Universities Osteoarthritis Index 

(WOMAC), Knee Outcome Survey Activities of Daily Living (KOS-ADLS), Oxford Knee 

Score, and the 12 Item Short Form Health Survey. They found reliability was high for all the 

instruments, but the Short Form Health Survey did not indicate a significant improvement in the 

patient’s condition at the 6-month follow-up compared to the other three measures.16 The study 

also found that the change scores for the KOS-ADLS function, symptoms, and total score were 

highly correlated with those of the WOMAC pain and function subscales, indicating the KOS-

ADLS is a reliable and valid outcome measure.16 This case study utilized the KOS-ADLS for a 

functional outcome measure, and it inquired about how the patient’s knee symptoms effect their 

ability to perform general daily activities as well as how their knee condition affects their ability 

to perform specific functional tasks. Six symptoms are measured: pain, stiffness, swelling, giving 
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way or buckling of the knee, weakness, and limping. Eight functional limitations are measured, 

such as: walking, going up and down stairs, standing, kneeling on the front of the knee, 

squatting, sitting with the knee bent, and rising from a chair. The KOS-ADLS was chosen for the 

reliability and validity of the questionnaire, and it gave the best assessment for where to focus 

treatment sessions for the patient.  

 Initially, after surgery, the patient remains in the hospital and receives acute rehabilitation 

services. The patient is limited in function and mobility, which is the focus of therapy services in 

order to return the patient home, or to prepare them for outpatient rehabilitation to further 

increase their function and mobility, as well as their independence. Therapy services are 

provided by both acute physical and occupational therapists. Continuous Passive Motion (CPM) 

machines have been utilized in acute post-operative rehabilitation. These machines passively 

move a joint, in this case the knee, into flexion and extension without active movement from the 

patient. A randomized clinical trial compared the effectiveness of three in-hospital rehab 

programs with and without CPM for ROM in knee flexion and extension, functional ability, and 

length of stay (LOS) after a primary TKA.17 Patients were randomly assigned to one of three 

groups: the control group, which received conventional physical therapy (PT) intervention only; 

experimental group 1, which received conventional PT and 35 minutes of CPM daily; and the 

experimental group 2, which received conventional PT and 2 hours of CPM daily. The 

researchers found no significant differences in outcomes among the three groups, indicating that 

the use of CPM may not be necessary for patients in acute rehabilitation for TKA.17 According to 

the recently published clinical practice guideline for TKA, Physical Therapist Management of 

Total Knee Arthroplasty9, CPM machines should not be used because results for outcomes in 

function were nonsignificant, as well as hospital length of stay. Risks associated with CPM 
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machines are that bed rest may be prolonged, and it is inconvenient.9 The patient in this case 

study did not receive CPM as an intervention while he was in the hospital. Conventional PT 

interventions included isometric knee extension exercises, active and passive knee flexion, hip 

adduction and abduction in a horizontal plane, and other knee extension exercises, such as long 

arc quads (LAQ) and short arc quads (SAQ). Knee ROM exercises are considered a standard of 

care, and they may assist with better pain management, a higher score on the Knee Society Score 

(KSS), ambulation score, and stair navigation 3 to 5 years after the procedure.9 Transfer training 

and gait training with an appropriate assistive device were then begun, as well as functional 

exercises such as stairs. This case report focuses on outpatient management of a patient who 

received BTKA, and a lot of the conventional PT interventions used in this study as well as the 

clinical practice guideline were utilized in the patient’s plan of care as well.  

 The patient in this case study underwent a simultaneous bilateral total knee replacement. 

The surgeon resurfaced the weight-bearing portions of the tibia and femur due to the patient’s 

progression of osteoarthritis in both knee joints. The purpose of this case study is to deliberate 

and review the responsibility of outpatient physical therapy rehabilitation services in the 

treatment of a patient who underwent bilateral total knee arthroplasty. This case study 

demonstrates how physical therapy can improve a patient’s knee range of motion, strength, and 

functional mobility, including walking, stair climbing, and standing up from sitting in order to 

improve the patient’s overall quality of life and function. 
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CHAPTER II 

CASE DESCRIPTION  

 The patient is a 62-year-old Caucasian male who had osteoarthritis in both of his knees 

for the past 8 years. He had a mildly active lifestyle involving sports throughout high school and 

college, and more recently, keeping up with his 3-year-old granddaughter, whom he and his wife 

take care of during the day. The home environment for the patient is a two-story town house, 

which he and his wife moved into during the time of treatment. There are three stairs to get into 

the home and 12 stairs to get to the second floor. There is a railing on both sides for the set of 

stairs outside and a railing on the right side for the stairs inside the house. According to the 

patient, his bedroom, main bathroom with a shower, and laundry room are on the second floor. 

There is an additional bathroom on the first floor, but there is no shower. Prior to moving into the 

townhouse, the patient and his wife lived in a single-story home with six stairs to get into the 

house with a railing on the right. These six stairs were becoming an issue due to pain and general 

mobility, such as walking for long distances. These issues were affecting the patient’s overall 

quality of life.  

 The patient had not received conservative treatment for his knee pain and osteoarthritis 

prior to this physical therapy episode of care. He was taking ibuprofen or Aleve when necessary 

for pain management, as well as utilizing cryotherapy, which he stated had been helpful at times. 

The patient did not use an assistive device for ambulating, but he was finding that he was unable 

to walk as long of distances in places like the grocery store or on walks with his wife and 
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granddaughter. The ibuprofen and Aleve were causing adverse effects on the inside of his 

stomach, as he noticed an increase in stomach pains. Due to this occurrence, he discontinued 

taking the medications and his knee pain was becoming unmanageable, and he could no longer 

tolerate his limits for walking. Imaging was completed on both patient’s knees, indicating 

progressive OA. This led him to receive a bilateral TKA after discussion with the surgeon in 

October of 2019. 

 The patient stood at 6 feet 0 inches and weighed 259 pounds. At his height and weight, 

the patient’s body mass index (BMI) was 35.1, placing him in the obese category according to 

the CDC.18 Mulhall et al19 studied the effects of a higher BMI and weight on the durability of 

TKA as well as functional outcomes and quality of life following a revision of the TKA. They 

found that BMI and weight were significant predictors of failure of the survival of a primary 

TKA.19 Exact causes for the early failure are not proven, but it was hypothesized that there is 

increased stress at the bone-prosthesis articulation. Throughout the patient’s treatment sessions, 

he was actively trying to lose weight in order to take stress off the knee joints. In the eight weeks 

of treatment, he was successful in his weight loss, as he had lost 5 pounds overall, and he was 

going to continue.  

Past medical history for the patient included: type II diabetes, high blood pressure, 

general osteoarthritis, and gout. He also had a rotator cuff and long head of biceps tendon repair 

and a left knee arthroscopy. The left knee arthroscopic surgery alleviated his symptoms for 

approximately two years, but the pain returned. According to a systematic review that looked at 

the likelihood of being the recipient of a TKA following arthroscopic surgery for osteoarthritis, 

the annual incidence of TKA after arthroscopy for osteoarthritis was 2.6%.20 They also found the 

average time between the two surgeries was 3.4 years. Patients who were older or had more 
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advanced radiographic osteoarthritis at the time of their arthroscopic surgery had twice the risk 

of needing a TKA.20 Osteoarthritis severity and age are associated with TKA, and progressive 

OA is a distinctive indicator for TKA, as encompassed in guidelines such as the American 

Academy of Orthopedic Surgeons.20 

The patient’s chief complaint was of pain in both knees, unable to stand for long periods 

of time, and having to now walk with a front wheeled walker (FWW). He also found activities of 

daily living (ADLs) and functional activities such as sit-to-stands, showering while standing, 

sleeping in his own bed, and performing stairs to be painful and difficult. Precautions the 

surgeon discussed with the patient were to not twist or cross his legs, do not stand for long 

periods of time, do not sit for more than one hour at a time, and to climb one stair at a time, for 

the time being. The surgeon did not give an approximate time frame but gave the physical 

therapist judgment on allowing for these activities. The patient worked as a claim’s adjuster for a 

local insurance company, which means he sat at his desk all day.  

The patient was initially seen four days after his surgery. The surgery had no 

complications to either knee, except for the neurological system discussed later in this paper. 

Initial examination and first treatment were performed that day at an outpatient physical therapy 

facility. As stated previously, he was using a FWW for ambulating that he was not using prior to 

surgery, and he had been fully independent with walking. The patient stated his goal was to be 

able to walk independently without using the FWW and decrease his pain levels.  

During the initial evaluation, a review of systems was completed. There were direct 

complications to the musculoskeletal and integumentary systems. The muscle and bone 

surrounding the knee joints were affected by the incision for surgery, as well as the 

integumentary system. At the time of initial evaluation, the patient’s cardiopulmonary system 
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was unassessed due to time constraints, but the patient remarked that his blood pressure is in the 

normal range as well as his heart rate. The neurological system was affected by loss of sensation 

at the lateral aspect of the knee joints due to the injury of the infrapatellar branch of the 

saphenous nerve.21 

After completing the patient’s history, the patient was considered a candidate to receive 

outpatient physical therapy. This was due to his manageable pain levels, overall functional 

limitations, and the patient’s motivation to begin treatments. An examination plan was created to 

evaluate and assess the musculoskeletal system of the patient, relating to his bilateral TKAs. This 

plan would involve range of motion (ROM), strength, and mobility testing. The safest and most 

feasible treatment plan was based on the outcomes of the tests and measures to be performed. 

Examination  

 The patient was initially seen seated in the waiting room of the outpatient facility. He was 

filling out paperwork and was seated next to his wife with the FWW next to him. Upon standing, 

the patient required the use of both of his upper extremities (UE) to push himself into standing, 

and in the late phase of the sit-to-stand, he grabbed his walker to pull himself the rest of the way 

into upright standing. While walking to the treatment room, the patient demonstrated a 

noticeable limp on the right lower extremity (LE) and was dragging his left LE, indicating 

antalgic gait and a slower gait velocity. In the examination room, the patient was seated for 

subjective questioning and history taking, and after completing this section of the examination, 

the patient was asked to perform a sit-to-stand. Again, he struggled without the use of both UE 

and the FWW, and he noticed an increase in pain in his knees. The patient was asked to report a 

pain level based on a scale of 0 to 10 (0 being no pain and 10 being the worst possible pain). He 

stated that at rest, his pain was at a 4 out 10 and with activity, it was an 8 out of 10. There was no 
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difference in pain between the two knees at rest, but during walking, the patient stated that his 

right knee was more painful than the left, which was indicated by his limp.  

 Examination was based on Dutton’s Orthopedic Examination, Evaluation, and 

Intervention of the knee joint complex.22 While examining the patient’s lower extremities and 

incision sites, noticeable swelling and bruising were seen at both knee joints and into the calf 

area. There was more bruising noted on the left LE than the right. There was also pitting edema 

seen around both ankle joints measured at 1+ grade. He had gauze pads applied over both sites 

with compression sleeves to hold the pads in place as well as assist with decreasing swelling. 

During the initial evaluation, there was not a significant amount of drainage around the incision 

sites, and the pads were changed at the end of the treatment for the patient to clean the minimal 

drainage. There was tenderness with palpation around both incision sites as well as muscle 

tightness noticed in bilateral quadriceps and calves. Sensation testing was performed at the LE 

while in supine to assess neurological integrity, and there was decreased sensation at the lateral 

aspect of both knees. According to Black21, 26.9% of patients in their study reported they had 

loss of sensation at the lateral aspect of the knee at which they received a TKA. The patient in 

this case study was aware of the neurovascular complication associated with his surgery, and he 

was aware that there was a likelihood his sensation would not return.  

 After inspection of the incision sites, integumentary surrounding the surgical area, and 

sensory testing, the patient’s ROM was tested while in supine on the treatment table. Hip ROM 

was not evaluated through full range, but the patient had at least 100º in order to perform a sit-to-

stand and transfer from supine to sitting. Knee ROM bilaterally was assessed using a goniometer 

and found to be limited in both flexion and extension. Using a goniometer to measure range of 

motion at the knee joint is both reliable (r = 0.98; ICC = 0.99) and valid (r = 0.97-0.98; ICC = 
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0.98-0.99).23 Initial measurements of knee extension and flexion are found in Table 1. During 

ROM testing, there was pain elicited with passive range of motion (PROM) going into both 

flexion and extension. Measurements for extension are from full extension, or 0 degrees.  

 
Table 1.  
Initial Knee Passive Range of Motion (in Degrees) 

 Right Left 
Flexion  90 100 
Extension  24 30 

 

 

Formal strength testing involving manual muscle testing (MMT) was not performed due 

to increased pain in both knees and wanting to maintain the integrity of the incision sites. Special 

tests were also not performed, as this patient was post-operative and did not require a specific 

diagnosis. Gross strength was tested observing a sit-to-stand transfer, which the patient had 

difficulties performing without the use of his upper extremities, arm rests of the chair, or his 

FWW. A sit-to-stand has been shown to be both selective and have functional content validity. 

To be selective, the test is able to differentiate between healthy subjects from TKA patients, and 

to have a high functional content validity, the test was relatively insensitive to pain scores.24 The 

sit-to-stand is used as a biomechanical instrument seeing how overall function of the knee is 

affected.24  

The objective and subjective information gathered at the initial evaluation can be placed 

in a disablement model such as the International Classification of Functioning (ICF) to relate the 

patient’s overall health condition to his activity limitations and participation restrictions. This 

model was also used as a tool for clinical decision making (See Appendix 2). 
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Evaluation, Diagnosis, and Prognosis  

The initial examination revealed current activity limitations and participation restrictions 

the patient was facing pertinent to the patient’s TKA. Pain and limited ROM were the most 

evident problems. Other problems the patient faced are included in a problem list created after 

finding limitations the patient was having (See Table 2). The patient’s pain was preventing him 

from standing for long periods of time, such as while cooking or cleaning in his home. His 

decreased knee ROM and LE strength made it difficult to ambulate independently and perform a 

proper sit-to-stand from any chair or navigate stairs. The patient’s decreased endurance also 

made it difficult to ambulate for a long period of time like he was doing prior to surgery, which 

was limiting him on the walks he could go on with his wife and granddaughter.  

Table 2: Problem List  

Problem List 

• Pain  
• Decreased Knee ROM 
• Decreased LE Strength  
• Decreased Endurance 
• Decreased Functional 

Mobility  
• Unable to Sleep 

Comfortably in Bed 
 

 Addressing the Guide to Physical Therapy Practice, the patient was most closely related 

to the Practice Pattern of 4H: Impaired Joint Mobility, Motor Function, Muscle Performance, and 

Range of Motion Associated With Joint Arthroplasty (bilateral TKA) and 7D: Impaired 

Integumentary Integrity Associated With Full-Thickness Skin Involvement and Scar Formation 

(surgical wounds).25 
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 Treatment sessions were scheduled three times a week for eight weeks. The patient had 

great potential for a good prognosis despite his current limitations due to the resources he had 

available to him at home, and strong motivation to gain his motion and strength back. A few 

short-term goals for this patient included increasing knee ROM into flexion and extension and 

increasing gross functional knee strength in order to perform a proper sit-to-stand to be able to 

transfer from any chair. Another short-term goal was to decrease pain and swelling in order to be 

able to stand for longer periods of time to cook and clean in his home as well as sleep more 

comfortably in his bed. These were to be reached in approximately 2-4 weeks. Decreasing 

muscle tightness and spasms in bilateral LE muscles was a long-term goal in order to help 

decrease pain so the patient would be able to sleep with fewer disruptions and discomfort. Lastly, 

decreasing the level of assistance for the patient to ambulate was the last goal so he could 

ambulate independently without the use of his FWW. The long-term goals were to be met in 6-8 

weeks (See Goals located in Appendix 3). 

 After assessing the examination data, the patient was deemed appropriate to complete an 

intervention program with outpatient physical therapy. This program would include increasing 

bilateral knee ROM, strength, functional mobility, and decrease pain and swelling in both knee 

joints. The goals created were lofty but achievable, because the patient was determined to meet 

them. Every two weeks, re-evaluation of objective data such as ROM and pain were recorded 

and sent to the physician. Revisions were made to the program based on the patient’s progression 

or regression in therapy, and they were discussed with the patient prior to implementation.  
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CHAPTER III 

INTERVENTION 

 The interventions chosen for this patient involved traditional post-operative TKA 

exercises as well as exercises emphasizing function. The traditional post-operative exercises 

included exercises chosen from a protocol based on the University of Wisconsin-Madison Health 

Joint Replacement Surgeons in conjunction with The Specialty Team for Arthroplasty 

Rehabilitation (STAR) Team.26 This group developed the rehabilitation guidelines followed for 

this case report. The protocol was presented in a criterion-based progression, meaning there were 

general time frames given for the average patient and they moved onto the next phase after 

meeting the criteria in the previous phase.26 There were, however, specific time frames, 

precautions, and restrictions for the protection of the incision site.26 Traditional post-operative 

exercises consisted of open-chain activities that worked to strengthen muscles surrounding the 

knee joint as well as stretch into flexion and extension in order to increase ROM. Functional 

exercises included sit-to-stands, gait training, and stairs.  

 The patient was seen three days a week for 45-minute sessions. Therapy sessions lasted 

for a total of eight weeks. Interventions implemented in the first week, which were included in 

the first phase of the protocol, involved ROM into flexion and extension while on a recumbent 

bike doing half revolutions. This was generally performed for about 10 minutes. Also completed 

were bilateral calf stretches on a 6-inch wedge to help straighten the knee and inhibit the calf 

muscles in order to gain more ROM into extension. Mini squats, LAQ, and SAQ were 
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incorporated to begin strengthening quadriceps for functional mobility such as sit-to-stands and 

stair climbing. According to Walsh et al,27 stair climbing ability in men after a TKA was 51% 

slower than individuals without knee pathologies. They also found that men with TKA were 37% 

to 39% weaker and completed 36% to 37% less overall work of their knee extensors compared 

with the control participants.27 These exercises were generally performed doing two sets of 10 

reps, bilaterally for the LAQ and SAQ. Balance exercises were completed in parallel bars, 

including narrow base of support (NBOS), tandem stance, and single leg stance (SLS) bilaterally. 

He started on an even surface with eyes open (EO) progressing to eyes closed (EC). Eventually 

the patient progressed to uneven surface starting with EO then EC after approximately 2 weeks. 

Generally, they were completed for 30 seconds or as long as the patient tolerated before his knee 

pain increased. These exercises were included because balance exercises have been shown to 

significantly improve functional single leg stance, sit-to-stands, the time to climb stairs, 10 meter 

walk time, the timed-up-and-go (TUG) test, and the WOMAC.28 Stair climbing was important 

for this patient because he was having a difficult time performing them properly with alternating 

feet and without pain. Supine knee extension stretches were done bilaterally and held for 1 

minute each. These stretches were done on a therapy mat with a round bolster that was 

approximately 10 inches in diameter. The patient also did supine heel slides with slider under his 

feet to work on knee flexion and hamstring activation. These were completed for dynamic 

stretching into flexion to gain ROM as well as strengthening of the hamstrings for functional 

activities like stairs and walking independently. Quadricep sets were done in supine, holding for 

6-8 seconds, 8-10 times. Tactile cues were applied to the distal quadricep muscles, and a verbal 

cue used was, “Try to push your knee down into the mat and tighten your thigh muscles.” 

Treatment sessions ended with soft tissue mobilization (STM) with a warm lotion to decrease 
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pain and swelling, or ice massage was applied for 5-7 minutes for the same purposes. The patient 

seemed to respond better to ice massage, and he was educated on how to make them at home 

using small paper cups from the grocery store filled with water, then frozen in the freezer 

overnight. A home exercise program was created to be done two to three times a day. This 

included recumbent bike that the patient had at home, quadricep sets, heel slides, LAQ, SAQ, 

and ice pack or massage when needed for pain relief.  

 The second week of treatment included the recumbent bike for ROM and knee mobility, 

for 8-10 minutes. At that time, the patient was able to complete full revolutions. The physical 

therapist instructed the patient to begin the leg press machine with approximately 40 lbs. for 

gentle ROM and strengthening. This was done for 2 sets of 10 reps in order to continue to 

challenge and strengthen the quadriceps and now gluteus maximus muscles. Sit-to-stands were 

also completed as a functional exercise. These were done because the patient had difficulty 

performing them at the initial evaluation and being able to complete a sit-to-stand with minimal 

pain and discomfort would assist the patient with more functional activities like getting up from 

his chair at work to go the printer or getting onto or off of the toilet. Knee flexion and extension 

machines doing 2 sets of 10 reps, using 30 lbs. for flexion and 10 lbs. for extension were also 

added this week. Strength of the quadriceps is related to functional performance, and according 

to Petterson et al29, it was the single, best predictor of function in their sample. Functional 

performance measures included getting up from a chair, climbing stairs, and distance walked. 

These were all activities the patient wanted to get better at performing. The same balance 

exercises were completed as in week one, but this time adding head turns to the right and left 

while in tandem stance to mimic walking, as well as standing with a wider base of support 

(WBOS) due to pain in the lateral knee joint bilaterally. These were still completed in 
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approximately 30 seconds. Stretches included calves bilaterally on the wedge, and knee flexion 

and extension bilaterally, holding for 30 seconds to 1 minute. For a more challenging extension 

stretch, in supine, the patient placed both of his ankles on the round bolster to use gravity to 

assist with stretching. The therapist attempted slight overpressure, but it was too painful at that 

time. Heel slides were performed with a strap to have the patient control a greater stretch into 

flexion. The patient began gait training with a cane, because he was able to ambulate with his 

walker using minimal weight through his upper extremities. This included gait training on a 4-

inch step as well, performing step ups bilaterally. STM or ice massage was still done after each 

treatment to reduce pain and swelling.   

The third week of treatment was focused on increasing ROM into extension. The 

recumbent bike was still utilized for warm up, as well as the leg machines, including knee 

flexion with 40 lbs., knee extension with 10 lbs., and leg press with 50 lbs. All exercises were 

done in 2 sets of 10-15 reps. Terminal knee extension using a TheraBand was performed to 

increase quad control into knee extension while going down a flight of stairs and to help reduce 

pain with quadricep contraction, doing 2 sets of 10 reps bilaterally. Greater emphasis was put on 

PROM into flexion and extension, as the patient claimed he was not pushing himself as hard as 

he was during therapy. The importance of stretching was discussed with the patient, especially 

into extension, to avoid stiff knees. He was not having as much trouble with flexion as he was 

extension. Retro-walking on a treadmill going 0.5 mph for 1 min intervals was done to help 

increase quad control and knee extension. This was usually done two to three times for a total of 

2 to 3 minutes. Supine extension stretch was completed on the bolster again, but instead of PT 

overpressure, 2 lb. ankle weights were applied to his distal thighs and held until patient could not 

tolerate anymore. 
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The fourth week until the end of treatment included the recumbent bike for general knee 

ROM and mobility for 8-10 minutes. At that time, the patient was coming to therapy sessions 

early and would complete this on his own so there was more time in therapy to focus on 

strengthening, stretching, and balance. Balance exercises were completed on an uneven surface 

using a foam pad in tandem and single leg stance for 30 seconds to 1 minute. Leg machines were 

still completed, 15 lbs. for knee extension and 40 lbs. for knee flexion. Towards the end of 

treatment, leg press was increased to 80 lbs. All of these machines were completed for 2-3 sets of 

10-15 reps. Four-way hip with TheraBand for balance and hip strength and stability was 

completed into flexion, extension, adduction, and abduction. The patient had to use a walking 

stick for balance. One set of 10 reps was completed for each direction. Lateral step ups on 4-inch 

step, side steps with TheraLoop, and monster walks with TheraLoop were done for greater hip 

strength and stability to assist with stair navigation. Generally, 20 steps were done on each leg. 

Core strengthening and stability was done as well for greater pelvic and core control while 

performing these exercises. These included straight leg raises, bridges, and marching, usually 2 

sets of 10-15 reps. STM was utilized for scar mobilization and decreasing muscle spasms and 

tightness around the incision and in the surrounding muscles. The patient tolerated these 

exercises well and had minimal complaints of pain, just occasional stiffness with some of the 

exercises, specifically the balance and four-way hip. He began performing the balance and four-

way hip exercises at home at week four. This patient was discharged from PT after 8 weeks of 

therapy; however, the physician gave the patient permission to discontinue therapy after 7 weeks 

based on his progressions and meeting all of his goals. The patient wished to continue with PT 

services for the full 8 weeks because he was highly motivated to continue improving in his goals.  
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CHAPTER IV 

OUTCOMES 

 At discharge, the patient had very favorable outcomes after completing 7 weeks 

of outpatient physical therapy, and his physician stated that the patient was able to discontinue 

PT services due to his progress. However, the patient wished to continue working the physical 

therapist for all his sessions, scheduled for 8 weeks total. Objective outcome measures utilized to 

assess the effectiveness of PT were knee ROM into flexion and extension, knee strength for 

flexion and extension, and level of assistance for ambulation and sit-to-stands. Pain was the only 

subjective outcome measure used.  

Knee ROM for flexion and extension were tested with a goniometer bilaterally every 2 

weeks. Active assisted ROM (AAROM) into flexion was completed in supine because the 

patient would flex his knees as far as he could then PT would provide assistance to reach the 

patient’s maximum flexion. Active ROM (AROM) into extension was performed in supine as 

well. The patient would extend his knee out as far as he could, and he was given a verbal cue to, 

“Push your knee down as far as it can go.” The initial measurement at the left knee was 100º of 

flexion and 30º from full extension. Final measurements at the left knee were 124º of flexion and 

11º from full extension, increasing his total arc of motion to 113º. The initial measurements at 

the right knee were 90º of flexion and 24º from full extension. At discharge, the final 

measurements at the right knee were 124º of flexion and 10º of extension, increasing his total arc 

of motion to 114º. At the initial evaluation, strength was not measured formally with MMT, but 
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at 4 weeks, measurements were taken for an objective measurement. They were then taken again 

every 2 weeks and at discharge, the patient tested a 5/5 strength for knee flexion and extension 

upon the completion of PT. At the first visit, the patient rated his pain a 4/10 at rest and an 8/10 

with activity, on a scale of 0-10 (0 = no pain, 10 = the worst possible pain). His pain varied at 

each session, but at discharge, his final report of pain was a 2/10 with activity and a 0/10 at rest. 

Because of reaching this goal, the patient was able to sleep in his own bed with fewer 

disturbances, as well as stand for longer periods of time for cooking, cleaning, and playing with 

his granddaughter. Level of assistance was measured for the patient’s ambulation. This was also 

one of the patient’s goals: to be able to walk without his FWW. At the initial evaluation, the 

patient required the use of a FWW for ambulation, but he eventually progressed to using a single 

point cane after gait training. Final measurements of the use of assistive devices for ambulating 

was independent or without an assistive device. Table 3 discusses the progression of the 

documented measurements. 

Table 3: Documented Measurements (every 2 weeks) 

Week R Knee 
ROM 

(degrees) 

L Knee 
ROM 

(degrees) 

Strength Assistive 
Device Use 

Pain 

1 0-24-90 0-30-100 Deferred FWW 8/10-activity 
4/10-rest 

2 0-20-110 0-25-110 Deferred due 
to pain 

Single point 
cane 

7/10-activity 
3/10-rest 

4 0-17-115 0-15-118 4-/5 Independent 5/10-activity 
3/10 rest  

6 0-12-120 0-10-121 5/5 Independent  4/10-activity 
2/10-rest 

8 0-10-124 0-11-124 5/5 Independent  2/10-activity 
0/10-rest 
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 The patient’s goals of being able to ambulate independently were met approximately 

halfway through outpatient therapy sessions at 4 weeks, and his goal of reducing pain in order to 

stand for longer periods of time and sleep more comfortably were met by the conclusion of the 

episode of care. Physical therapy goals that were met at discharge included bilateral knee flexion 

of 120º, bilateral knee extension of 10º, and gross functional strength to perform a sit-to-stand 

independently. Formal strength was eventually assessed at the halfway mark and the patient 

reached maximum strength for MMT by discharge. Another goal that was met consisted of 

decreasing overall pain while at rest and with activity. One therapy goal that was not met was 

decreasing overall muscle spasms and tightness in bilateral LE muscles. There was noticeable 

progress with decreasing muscle tightness, but the patient still had muscle guarding in bilateral 

LE. 

 There were no adverse effects from the interventions, and most of the exercises were 

tolerated well by the patient. During knee extension stretches in supine using the bolster and with 

PT overpressure, the patient did complain of increased pain and soreness, especially after the 

stretch. There were also complaints of pain during other exercises, such as balance training and 

4-way hip. Occasionally this pain would cause the patient to discontinue the activity, but most of 

the time the pain was tolerable. Compliance was relatively good, but the patient admitted to not 

stretching as much as the physical therapist had instructed him. Education was provided on the 

importance of gaining back knee ROM, especially extension, to avoid stiff knees and be able to 

perform functional tasks and leisure activities he enjoys. Overall, the patient stated he was very 

satisfied with the care he received, and he was especially glad to have achieved his goals for 

recovery.  
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CHAPTER V 

DISCUSSION 

 Results of this case study show implications of the potential risks from bilateral TKA and 

implementing interventions that address preventing these risks. Outpatient physical therapy had 

significant impact on the patient’s improvements and progress. Significant gains in ROM in both 

knee flexion and extension were noted, as well as gross functional LE strength. Even though LE 

strength was not formally measured during the initial evaluation, by the end of the treatment 

sessions, the patient had 5/5 strength in bilateral knee strength for flexion and extension. The 

patient was able to return to his job as an insurance claims adjuster, playing with his 

granddaughter, and performing his normal ADLs. Navigating stairs was also significantly easier 

than prior to his surgery, as subjectively reported by the patient. This patient was a very 

motivated individual, so this can be attributed to his progress and improvements. He did, 

however, require encouragement to further challenge himself at home, especially with stretching 

into extension, as he said he was not pushing as hard as the physical therapist was in the clinic. 

This was seen also when measurements taken biweekly were plateaued. Education was provided 

to the patient on the importance of post-operative knee ROM and how it is a vital factor that will 

influence his satisfaction with his surgery.30 Limited flexion and extension ROM will impede the 

patient’s activities of daily living, which this patient eagerly wanted to get back to. The patient 

was reminded why he was working towards these goals, and he stated that he understood the 

importance of stretching. After this plateau of ROM, gains were being seen again as he was more 
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compliant at home with his flexion and extension stretches. It is important to note that not all 

patients will need extra encouragement to achieve their goals, but not all patients will possess the 

necessary motivation either.  

 One PT goal that was not entirely met was the decrease in muscle spasms and tightness 

around the knee joint. This might have been due to the constant work the patient was doing in 

therapy sessions, such as strength and balance exercises that causes the muscles to continuously 

work. The lasting tightness could also have been attributed to muscle guarding around the knee 

joint and incision site to help reduce pain, especially while walking or performing ADLs like 

stairs. Even though tightness did not entirely subside, STM and ice massage was still used to try 

and alleviate pain, stiffness, tightness, and swelling. According to Brosseau31, ice massage 

showed significant results compared to a control group in improvements of ROM in knee 

flexion, function, and quadriceps strength. This study was completed on patients with OA in the 

knee joint and not in those after TKA, but results were seen in the patient in this case study as 

well. Cryotherapy is used in rehabilitation to decrease inflammation, pain, and edema, all of 

which this patient possessed. According to Jette and colleagues,9 cryotherapy should be used for 

early post-surgical pain management for patients who have had TKA procedure because there 

are no increased complications, it is inexpensive, and it helps with pain management. With the 

reduction in these issues, improvements in function were facilitated, such as improved 

ambulation and stair climbing.  

 Even though there was one goal not met completely, according to Ranawat et al32, 

following surgery, PT goals are to maximize ROM and strength, improve ambulation, reduce 

pain, and improve overall function. These were all goals the patient met, which were goals for 

both the patient and the physical therapist. Having documented measurements of ROM helped 
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the patient have goals to reach every two weeks, and it gave him an objective measurement to 

reference. Every two weeks, the physical therapist gave the patient a ROM goal to reach, which 

also assisted with the patient’s compliance at home for continuing to stretch. The overall goal for 

the patient was to continue to make improvements in each category, such as ROM, strength, 

pain, and ambulation. Since there were continued improvements, it showed there was a 

progression from the physical therapy he was receiving. For the patient’s ambulation, it 

continued to improve each week, and he was able to walk independently by the end of therapy. 

He demonstrated a proper heel strike on both feet, adequate knee flexion during initial contact, 

and a proper step through pattern. Occasionally, after a treatment session, there was a slight limp 

noted on the right, but the patient said his pain was manageable. Stairs were another challenge 

for the patient, but this was an obstacle he was willing to tackle. Each week, the patient 

progressed from using a 4-inch step, an 8-inch step, and eventually a staircase that consisted of 

22 stairs with a railing on both sides. By the end of therapy, the patient had achieved proper 

eccentric quadricep control for descending stairs, correct knee alignment while ascending and 

descending stairs, and had little to no pain, as subjectively reported by the patient.  

 One aspect of comprehensive patient care that was not formally assessed was 

psychological issues. Even though this was not assessed, it is important to keep in mind, and 

clinicians should screen for the presence of psychological issues that might require treatments 

outside of the scope of practice for physical therapists, such as a psychologist. According to 

King33, one risk factor that may limit a patient’s outcome is chronic pain conditions as well as 

depression and/or anxiety, which may be linked to chronic pain. Usually, pain after surgery has 

been treated mechanically and biologically using analgesic treatments and physical therapy.34 

Recently, there has been increasing awareness of the potential for psychological interventions to 
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be implemented post-operatively to hopefully improve postsurgical outcomes, especially chronic 

pain. Chronic pain after TKA is correlated with limitations in function and a reduction in activity 

levels, which can ultimately lead to a decreased quality of life. Some of these interventions 

include cognitive-behavioral therapy (CBT), music therapy, guided imagery and music therapy, 

hypnosis, progressive muscle relaxation with biofeedback, pain coping skills, and motivational 

interviewing.34 This is not a comprehensive list of psychological interventions to include in post-

operative TKA treatments for pain, but they can be included to help manage pain and potentially 

reduce psychological symptoms that can follow surgery, such as anxiety, depression and pain 

catastrophizing.34 

 When considering outcome measures to utilize for a patient post-operative TKA, it is 

important to consider all options and their benefits and drawbacks. According to a clinical 

summary on TKA, patient-reported functional outcome measures, such as the KOS-ADLS which 

was used in this case study, tend to understate early losses of function and overstate long-term 

improvements.33 Scores are generally tied to the pain and effort needed during tasks completed. 

Performance-based functional measures, such as the Timed “Up & Go” (TUG) and 6-Minute 

Walk Test (6MWT), are suitably responsive acutely, and they more closely follow specific 

impairments post-operatively.33 The clinical practice guideline for TKA suggest collecting 

patient data using the Knee Osteoarthritis Outcomes Survey Joint Replacement (KOOS JR) as a 

patient-reported outcome measure, as well as the 30-Second Sit-to-Stand and TUG tests as 

performance-based outcomes. Using these suggested outcome measures will help show the 

effectiveness of the therapy provided.9 

 There are limitations seen in this case study that need improvements to support outpatient 

interventions after a bilateral TKA. It would have been more beneficial to record progress more 
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frequently, especially the patient’s strength, as well as ROM weekly instead of biweekly. This 

would have given the therapist and the patient more objective information to utilize for reaching 

weekly goals, as well as given the patient more motivation to work at home. Little research was 

completed on the physical therapist’s end, and more evidence-based practice could have been 

utilized. The clinical practice guideline, Physical Therapist Management of Total Knee 

Arthroplasty, referenced in this paper can be used for the future management of patients with 

TKA.  

 If this case study was completed again, there would be changes made and aspects of care 

completed differently. Throughout the course of treatment, questions regarding the patient’s pain 

and psychological state should have been asked to make sure that the patient was not pain 

catastrophizing or developing other psychological issues related to postoperative TKA, such as 

depression and anxiety. This would have created a more patient-centered approach to care rather 

than simply following traditional treatment plans for TKA. Utilizing a functional scale 

throughout therapy would have been beneficial as well, instead of just at the beginning and end 

of the 8 weeks. This would have given the physical therapist an idea on how the patient was 

progressing with his functional abilities and ADLs. Since the KOS-ADLS was used, this scale 

would have been used throughout, but this is not the only outcome measure available. Gross 

strength testing was performed within the first week of treatment, but formal strength testing was 

not performed until the end of treatment. Important information could have been gathered, 

especially to assist with goal writing, as well as giving the patient something to work towards. 

Strength is an important aspect for many of the functional activities the patient was completing.  

 The patient and his family, as well as the physical therapist, were satisfied with the 

effectiveness of the therapy provided. However, further research must be done on comparing the 
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long-term progress of a staged bilateral TKA versus a simultaneous bilateral TKA. This research 

will allow for a better understanding on the differences between the two, as well as give patients 

more evidence for which option is best for them.  
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Appendix 1: Complications with TKA14  

TKA Complications  

• Bleeding  
• Wound complication 
• Thromboembolic disease 
• Neural deficit 
• Vascular injury 
• Medial collateral ligament injury 
• Instability 
• Malalignment 
• Stiffness 
• Deep joint infection  
• Fracture  
• Extensor mechanism disruption 

• Patellofemoral dislocation 
• Tibiofemoral dislocation 
• Bearing surface wear 
• Osteolytes 
• Implant loosening 
• Implant fracture/tibial insert 

dissociation 
• Reoperation  
• Revision 
• Readmission 
• Death  
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Appendix 2: ICF Disease Taxonomy 
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Appendix 3: Short-term and Long-term goals 

Short-Term Goals  
Following PT intervention, the patient will 

be able to: (to be met within 2-4 weeks) 

Long-Term Goals 
Following PT intervention, the patient will 

be able to: (to be met within 6-8 weeks) 
1. Increase right knee flexion ROM from 90º 

to 105º and left knee flexion ROM from 
100º to 110º in order walk with a step 
through gait to be able to walk 
independently in the community (to be 
met in 2-4 weeks) 

1. Increase right knee flexion ROM from 90º 
to 120º and left knee flexion from 100º to 
120º in order to navigate the stairs in his 
home with proper alternating stepping 
pattern to be able to get to his bed on the 
second floor. 

2. Increase right knee extension ROM from 
24º from full extension to 17º from full 
extension and left knee extension ROM 
from 30º from full extension to 20º from 
full extension in order to navigate the 
stairs with alternating his feet in his new 
townhouse. (to be met in 2-4 weeks) 

2. Increase right knee extension ROM from 
24º from full extension to 10º from full 
extension and left knee extension ROM 
from 30º from full extension to 10º from 
full extension in order to navigate the 
stairs in his home with proper alternating 
stepping pattern to be able to get to his 
bed on the second floor. 

3. Perform a sit-to-stand independently by 
increasing gross LE strength in order to 
safely get out of his recliner. (to be met in 
2-4 weeks) 

3. Decrease muscle tightness and spasms in 
bilateral LE muscles in order help 
decrease pain so the patient is able to 
sleep in his own bed instead of his 
recliner.  

4. Decrease pain at rest in bilateral knees 
from 4/10 at rest to 0/10 at rest in order to 
sleep with fewer disturbances while in his 
recliner. (to be met in 2-4 weeks) 

4. Decrease pain during activity from 8/10 to 
4/10 to be able to cook and clean in his 
home with his wife, as well as play with 
his granddaughter.  
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