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ABBREVIATIONS

LOS- length of stay

TKA- total knee arthroplasty

THA- total hip arthroplasty

DVT- deep vein thrombosis

PE- pulmonary embolism

VTE- venous thromboembolism

LMWH- low molecular weight heparin

TEA- tranexamic acid

TUG- timed get up and go test

WDT- walking distance test

FIM- functional independence test

NRS- Numeric rating scale

NSAID-Non-steroidal anti-inflammatory drugs

WOMAC- western Ontario and McMaster universities osteoarthritis index



Summary

Fast Track Rehabilitation in Complete Knee Arthroplasty

Adrian Morency

Historically, patients were usually hospitalized for several weeks after total knee arthroplasty
(TKA), which mainly consisted of a period of bed rest. "However, the length of hospital stay

after TKA has decreased in the last decade through implementation of fast-track protocol.*®

Moreover, the quality of life after TKA with fast track improves substantially during the first 3
months after hospital discharge, compared to the quality of life of patients treated with a non-
fast-track protocol.”” Also, a decrease in the number of complications and re-admissions can be

achieved with the fast track rehabilitation protocols.®

The prevalence of manipulation under anesthesia for stiffness of the knee has been found to be
lower or comparable with the use of fast-track protocols, compared to conventional pathways'¥
and the risk of thromboembolic complications is reduced."” Fast-track protocols have proven to

be safe for patients, including the elderly.""

Key words: Total knee arthroplasty, fast track, rehabilitation.



Table of Contents

LINEEOAUCTION. ...ttt ettt b et sa e bt et e e bt e bt entesseebeentesneenbeensesanens 1
2.0VETVIEW OF PTOLOCOL. ... ceuiiiiiiiieiieie ettt sttt ene e e aeaenes 2
2 IPTCOPETATIVE ..veevvieiiieiieeiiieeiie et eette et esteeete e teeesbeessteesbeeseeasseenseeeasaeseeasseenssesssaense s enneeneensns 2
A e 4 10015 ¢ 15 A PP 3
2.3 POSTOPCIALIVE. ..ttt ett e eiieeieeiee et e et e et e et e e ebe e bt eesbeeseeesbeesseeesbeeseeesbeensaeanseesaeenseenseeanns 3
3.5urgical TEChNIQUE. .....eee e 4
0 I 05y 4o 18 5
5. Thrombosis ManagemeENt. ... .......iiutentitt ittt et ettt ettt et e e et e e eneeeenaenes 7
6. Rehabilitation. ... .. ..o 10
6.1 Pre-operative Rehabilitation Protocols...........c.ooiiiiiiiii i 10
6.2 Rehabilitation Program.............ooiiiiiiiii e 11
6.3 Standard Postoperative Rehabilitation................cooiiiiiiii 13
6.4 Fast Track postoperative rehabilitation.................ooiiiiiiii i e, 13
T.Pain Relief. ... 14
7.1 Intraoperative INterventionS. . ... ...oouiiuiiei e 15
7.2 Postoperative Pain CoOntrol...........c.ooiuiiiiiii e 17

B HOME AT, ..ot 18



9. Conclusion.

10. Acknowledgements

11. References

12. Biography



1. Introduction

The world’s population is ever ageing and the demand for joint replacements are on the rise. In
recent years, the stress for health care budgets to afford these joint replacements are at a all time

high and patients are placed on a waiting list for over a year in some countries.

In some countries, the introduction of fast track rehabilitation has been shown to reduce the total
period of length of stay in hospital. "Over the last decade, length of stay (LOS) with discharge to
home after primary THA and TKA has declined from about 5-10 days to about 2—4 days in

. . . . 12
selected series and larger nationwide series".'?

TKA have been shown over the years to be a mainstay orthopedic procedure enabling patients to
regain good knee joint function after suffering from debilitating end stage knee osteoarthritis and

knee pain."?

The criteria for selecting good candidates to be on the fast track protocol for total knee
arthroplasty (TKA) is dependent on psychosocial factors, preoperative pain and functional
status'” or "whether organizational or pathophysiological factors in relation to the surgical

trauma may determine the length of stay.!*'”

The introduction of a good physical rehabilitation regimen is an essential part in decreasing the

amount of muscle strength and functional performance loss realized shortly after the procedure.

There have been recent concerns over fast track rehabilitation and whether or not they have been
leading to a greater incidence of post surgery fall related admissions. The evolution of fast track

rehabilitation in TKA and the integration of these practices in mainstream medicine world wide



will hopefully further improve the quality of life, reduce pain and keep overall health care cost

down.

2. The fast track procedure Overview
2.1 Preoperative

Patients are evaluated to qualify them for TKA fast track protocol via psychosocial factors,
preoperative pain, functional status and whether organizational or pathophysiological factors

from the surgical trauma may determine the length of stay in hospital.'®

The inclusion criteria for fast track rehabilitation in TKA in some studies are the following. The
procedure is elective, patients must be over the age of 18 years, it must be a primary procedure
consisting of unilateral nature with knowledge of the local language where the procedure is taken
place."® An exclusion protocol consist of preoperative physical capacity test which has been

shown to increase the success of candidates on the fast track protocol. !¢

Limiting factors ranged from patients suffering from rheumatoid arthritis, polyneuropathy or
extremity paresis. "Exclusion criteria were: patients with revision TKA surgery, patients with an
insufficient command of Dutch, mentally disabled patients, and patients in which a prosthesis in
another joint of the ipsilateral or contralateral lower limb had been replaced within 6 months
before TKA surgery. All patients received the NexGen prosthesis (Zimmer, Warsaw, IN)

through an anteromedial approach.n(IS)



2.2 Perioperative

Perioperative care includes multidisciplinary education preoperatively, standardized anesthesia
and analgesia, standardized surgical technique and standardized postoperative rehabilitation
initiatives (ambulation<4 h postoperatively)."'¥ In some European countries where fast track

protocols have been adopted, the standard protocol preoperatively for TKA

in Denmark are to start patients on oral gabapentin (600 mg), slow-release paracetamol (2g), and
celecoxib (200 mg) (Hvidovre) or todolac (200 mg) (Holstebro), patients are given this
combination twice a day for 6 days, except for gabapentin, which was given in a 300 mg dose

and patients would receive up to 600 mg more throughout the day.'®

Currently patients are operated under lumbar spinal anesthesia: 7.5mg isobaric bupivicaine(0.5%)
for TKA and are given propofol (1-5 mg kg-1 h-1) this was supplemented to the patients

sedation if there was any discomfort or additional requirement. '®

For the control of bleeding and to decrease the risk of infection patients are given Cefuroxime
(1.5 g) and tranexamic acid (1 g) intravenously 15 min before incision."® During the fast track
protocol drains are not used and patients are generally operated using a medial parapatellar
approach."® Intraoperative local infiltration analgesia (LIA) is used during TKA and

Postoperative rescue analgesia consisted of oral morphine (10 mg)."®

2.3 Postoperative

The standard postoperative rehabilitation protocol consist of mobilization only hours after the

surgery. Patients are subjected to weight bearing ambulation on assisting devices, physiotherapy

twice daily, which includes transfer training and walking techniques."®



Every session with the physiotherapist, education is one of the main focuses to ensure proper
patient compliance for their daily exercise program and daily activities patients are permitted to

take part in."'®

3. Surgical Technique

There are different surgical approaches regarding TKA that can be used. During conventional
surgery the standard approach used is the medial parapatellar approach. This approach enhances
accessibility to the entire knee joint however it compromises the extensor mechanism and the
blood supply to the patella. These two limitations have a direct impact on the patient by delaying

their ability to initiate physiotherapy postoperative. *2"

The midvastus approach involves making an incision into the midsubstance of the vastus
medialis, thereby allowing the quadriceps tendon's attachment to be spared and function will be

still in tact.??

Further advantages of this approach are that it enhances the patellofemoral stability, quadriceps
control, reduced scarring in the quadriceps tendon, improved flexion 1 week postoperatively,
improved visual analogue pain scales while not impacting the complication rates or quadriceps
function."” The disadvantage to this approach is that it lacks complete knee exposure during the

procedure compared to the later.?”

The subvastus approach's mainstay is that it preserves the quadricep mechanism, this is achieved

by separating the vastus medialis at the intermuscular septum.*” This approach has showed to



enable patients to achieve a rapid rehabilitation, improved pain scores and decreased the amount
of lateral releases. The drawbacks to this technique are knee exposure is limitation, decreased

quadricep strength in early postoperative period as compared to subvastus group.?%2"22%

The criteria for minimally invasive surgery of the knee joint is described by making an incision
of less than 140mm in length, a smaller quadriceps incision, subluxation of the patella and no
dislocation of the tibial femoral joint.*> There has a been an emergence of studies in recent
years of surgeons utilizing this technique however results haven't been conclusively of the clear

advantage of MIS over the conventional approaches.

However, MIS does provide patients with a smaller incision, therefore enabling a better cosmetic
outcome and early rehabilitation.*® In one study where the 3 cited approaches for TKA and MIS
were compared and there was no significant differences in outcome postoperative WOMAC

score, knee society score or the frequency of early complications.*

4. Tourniquet

During TKA it is a common procedure to complete this operation with the assistance of a
tourniquet.“” It’s a common consensus between orthopedic surgeons that the use of a tourniquet
offers a better visualization of all structures, decreases the total amount of blood loss and enables

surgeons a better quality of cementing and other surgical procedures during the procedure.*

It was reported by Yavarikia et al. That the use of a tourniquet decreases the total introperative

procedure time.*” In a prospective study by Willis-Owen et al. it showed that patients who

underwent a prolonged operating time, had an increased risk of contracting an infection.®”



Unfortunately there also have been some complications reported with the use of a tourniquet
while completing the TKA. These are DVT, PE, skin blistering, hematoma, wound oozing,
muscle injury, rhabdomyolysis, nerve palsy and post operative stiffness'*”. Thus these
complications can lead prolonged recovery time postoperatively and increased pain and can
could ultimately lead to even more serious consequences such has renal failure and death in

some cases.(”)

Furthermore, it was reported by Zhang et al that the postoperative ROM was decreased in TKA
under tourniquet and therefore delayed the initiation of rehabilitative protocols. "Wakankar et al.
showed 9.48° difference in favor of TKA without tourniquet over TKA with a tourniquet.*"A
likely reason for this finding could be the nerve and muscle damage which occurs under

tourniquet which has been found to cause nerve palsy's or rhabdomyolysis.*"

Parmet et al. reported that tourniquets used in patients were at a 5.33-fold greater risk of having a
large emboli compared with TKA without a tourniquet.”*? This risk of thrombi is due to the triad
of venous stasis, endothelial damage and damage to calcified vessels. Zahavi et al. reported that
tourniquet use is associated with ischemia and thus causes an increase in levels of plasma beta-
thrombolobulin and plasma thromboxane-B2, while these two parameters are related to

increasing the risk of thrombosis in patients undergoing TKA.®?

A study from Harsten et al found that by not using a tourniquet that it didn’t influence the
patients overall knee extension strength after the first 48 hours after recovery under fast track
TKA protocols compared to a group which used the tourniquet.®® It is obvious that that there is

a conflict of data in between studies and on the benefits of using a tourniquet in fast track TKA



protocols. More research must be performed to ensure the future success of further evolving and

implementing fast track procedures world wide.

Fig.1 Tourniquet under Total Knee Arthroplasty
5. Thrombosis management

Total knee arthroplasty is associated with certain risk factors and therefore management must be
complete. Factors such as long immobilization periods which increase the perioperative risks
which may lead to deep vein thrombosis (DVT) and pulmonary embolism (PE).®>>” These
thrombogenic events arise from the development of venous thromboembolism (VTE) and can

lead to a post-thrombotic syndrome or death.C% 3

The current DVT protocols as stated by the American College of Chest Physicians which states
that there is a minimum of 10 days prophylaxis after TKA.“” Their guidelines recommend
LMWHs, vitamin K antagonists, or fondaparinux (injection form of factor Xa inhibitor) for at

least 10 days in patients undergoing TKA.“"

In the past years studies have found that the risk of DVT has dropped due to protocols favoring

early immobilization and a short hospital stay which is consistent with fast-track protocols.“?



The pharmacological protocols consist of Low Molecular Weight Heparins (LMWH). In centers
which have not implemented fast track protocols, the standard daily subcutaneous injection in
hospital can be incorporated. However, in fast track protocols, where the hospital stay is minimal

the oral LMWH must be implemented.

Rivaroxban is taken orally and therefore can be prescribed and patients can be discharged home
sooner. Furthermore, there isn't a need to monitor blood levels and there isn't any need of
adjusting the doses given of 10mg daily. Rivaroxban inhibits factor Xa and is licensed for the
use for TKA as a thromboprophylaxis.**¥ There has been many studies which have studied the
efficacy of the Rivaroxban 10mg versus enoxaparin 40 mg daily and studies showed an increase

of efficacy against VTE.“*>*

However patients which were taking Rivaroxban were subsequently under a greater risk of
bleeding complications, which is associated with a greater risk of deep infection or subsequent
major surgery.*” Furthermore, the use of tranexamic acid (TEA), which is an inhibitor of
fibrinolysis is being used as a remedy for decreasing the total amount of perioperative blood loss,

which decreases the need for blood transfusion.“”



Table 4 Kaplan—Meier event rates and rate difference per 10,000 patients after total hip

arthroplasty and total knee arthroplasty over treatment and follow-up period

RECORD313 and RECORD414 (day 47) - total

knee arthroplasty
symptomatic VTe plus all-cause mortality

symptomatic VTe

all-cause mortality

Major bleeding

Nonfatal major bleeding

Nonfatal major bleeding leading to
reoperation

Nonmajor clinically relevant bleeding

Nonfatal major plus surgical-site bleeding

Major plus nonmajor clinically relevant
bleeding

Surgical wound infections

Surgical wound infections leading to
rehospitalization/prolongation of

hospitalization

serious adverse events

102

23

75

71

49

278

189

342

159

34

832

End Point

Rivaroxban

events per 10,000 patients

Enoxaparin

219

178

42

48

48

30

242

141

290

181

49

1,038

Rate difference

(per 10000 patients)

(rivaroxaban-Enoxap)

[198 (-169 to [127)

[175 (-140 to T11)

1119 (-50 to 12)

26 (-16 to 68)

23 (-19 to 64)

19 (-15to0 52)

37 (-48 to 122)

48 (-20 to 116)

52 (-42 to 145)

[122 (-92 to 48)

1115 (-50 to 20)

[1206 (-367 to [145)



From the measurement standards of table 1 and the results from table 2 which the study by
Levitan et all carried out, there is clear evidence of the advantages and the risks of incorporating
Rivaroxaban into the fast track protocol. While treating patients there are many risk factors

which must be taken into consideration, which out reach the formal benefit-risk assessment.”

For instance, when considering rivaroxaban and it’s once a day oral formulation and it’s standard
international normalized ration monitoring but the lack of an available antidote conjures some
controversy when determining the thromboprophylaxis of choice.“” From the current research it

is advisable to choose rivaroxaban over enoxaparin for thrombo-prophylaxis after TKA.“”

6. Rehabilitation
6.1 Pre-operative Rehabilitation Protocols

In recent years research as shown that physiotherapy is a crucial aspect of good recovery and
results in patients undergoing TKA. Studies have shown that patients can loose up to 80% of
total knee extension strength post TKA.“” A term has been created to describe this condition

called arthrogenic quadriceps muscle inhibition. “*

It is thought that the afferent signaling pathway in the operated knee is influenced by swelling,
inflammation and damage to joint afferents, this leads to alterations in excitability in the CNS

causing changes in multiple spinal and supraspinal pathways. °”

10



In some centers specifically in Switzerland, the pre-operative programs include 6-12 weeks of
neuromuscular training prior to the surgical intervention.”’ The protocol consist of training the
non-affected leg to teach the patient how to transfer their body weight appropriately to the

affected side to retrain proper neuromuscular function and position.*®

Furthermore, closed kinetic exercises are performed in the lying, sitting and standing positions to
further retrain biomechanical alignment of the knees and hips.*® Thereby, enhancing
biomechanical efficiency and realignment of their posture. Introduction of open kinetic exercises

can be included to help the overall strength of the hip and knee muscles.“®

6.2 Rehabilitation Program

The program is made up of three parts. In the first part the patient is required to warm. The warm
us consist of a light 10 minute session on the stationary bike, the workload can be increased

incrementally and is dependant on the patients capacity.“

The second part consisted of a circuit program, which was comprised of four exercises which
focused on core stability, postural function, functional alignment, lower body muscle strength
and functional exercises. Exercise volume is 2-3 sets per exercise with a target of 10-15

repetitions with rest between each set.

Furthermore, to enable progression of the exercise program patients are evaluated by the number
of sets which are completed and once the patient completes the target amount, then the program
difficulty is increased by increasing the load, changing the tempo and by changing the support
surface. Thus, patients must show good neuromuscular control and must provide good control

for the therapist to continue increasing the difficulty of the exercise program.*®

11



In the third part of the exercise program, the essential element here is the cool down. This is
comprised of approximately 10 minutes of forward and backward walking, about 10 meters in
each direction, mobility exercises for the lower extremities and stretching exercises for the lower

extremity muscles.*®

In theory this neuromuscular training protocol should have a pronounced effect on the patients
overall rehabilitation. However, the lack of studies, with a small sample sizes has proven only
moderate benefits towards the overall recovery and rehabilitation of patients undergoing
TKA.®**¥ 1 strongly believe that there is a lack of research for the benefits of preoperative
strengthening and conditioning and with time the research will prove unequivocally the

importance of these protocols.

In standard protocol for TKA patients prior to surgical intervention Patients are admitted to
hospital. The physiotherapist will test the patients physical capacity through a variety of test. The
patients are to perform a timed get up and go test (TUG), walking distance test (WDT), a stair
test of the functional independence measures test (FIM).®? Patients are expected during the TUG
to stand up from a chair, walk 3 meters turn around, walk back to the chair and sit back down on
the chair and the total time to completion was measured. During the WDT, patients were
expected to walk as far as possible for 20 minutes, the results were calculated by the total

distance that the patient was able to complete.

A distance of 400m or greater was considered to be an unlimited walking capacity. During the
FIM ST test, the patient is expected to climb stairs and the patient is given a score between 1-7, 7

a high score represented the patients ability to complete the test independently.*?

12



6.3 Standard postoperative rehabilitation

Patients are administered within the first 24 hours postoperatively a IV fluid program. On day 2,
patients will be mobilized and prescribed 1 hour of physiotherapy such walking exercises,
passive flexion and extension of the knee up 90-00-00, strengthening of the lower limb muscles,
respiratory training. However, in most fast track rehabilitation programs the exercises which
patients are prescribed are not so different. However patients are expected to start exercising
within a shorter time period postoperatively and the duration of rehabilitation will last longer in

patients undergoing a fast track protocol.
6.4 Fast-track postoperative rehabilitation

In the study done by Hertog et al, they used the Joint Care (Biomet Europe BV, The Netherlands)
fast track rehabilitation protocol.®? The program consisted of patients getting up on the day of
the surgery, climbing stairs 48 hours postoperatively, 2 hours of intensive daily physiotherapy,
the use positive affirmation messages to aid the patient through the protocol and using a
competitive care technique which enables the patient to compete against other patients results

and achieve the last milestone of day 6 discharge home if all the discharge criteria had been

fulfilled. The patient was kept longer in hospital until discharge protocol had been satisfied.*"

In this study the discharge protocol included the following: patients had to be able to walk 30
meters with crutches, climb stairs, dress independently, and go to the toilet independently. In
addition, sufficient pain relief had to have been achieved by oral medication before discharge,

with a numeric rating scale (NRS) pain score below 3 at rest and below 5 during mobilization.®"

13



The results in this study indicate that the fast track rehabilitation group were discharged on
average at 6.75 days, which is between day 5-7 post operative and on the standard operative
group an average of 13.2 days.®" The implementation of intense post surgical rehabilitation
should be implemented for a longer duration, thus ensuring patients compliance and to gauge the

potential of patients capacity to return to function.

A clinical study reported by Larsen et al. who concluded that there is a need for an additional
postoperative rehabilitation after fast-track total knee arthroplasty and unicompartmental knee
arthroplasty regarding early functional outcome; Patients who experienced no or only mild pain
and who had good functional abilities at 4 months were associated with high health-related
quality-of-life and patient satisfaction at 4- and 12-month follow-up.®" Further research must be
conducted to prove the statistical significance of longer post rehabilitative protocol to further

progress patient care after TKA in this century.

7. Pain relief

Fast track rehabilitation of TKA's primary goal is movement as soon as possible. This is
primarily achieved by adequate administration of analgesics. Without the use of analgesics the
time before mobilization would be prolonged and it wouldn’t be feasible for the patients early

discharge.

14



Currently there are studies which are implementing pre-emptive analgesia prior to surgical
intervention. "Thus, preventing central sensitization of pain through blocking painful stimuli and

afferent signals from the operative site.*”

The oral analgesics which are utilized in this pre-emptive analgesia program are opioids, non-
steroidal anti-inflammatory drugs (NSAIDs), acetaminophen, clonidine and ketamine.®” In a
study by Buvanendran et al patients were given 50mg or oral rofecoxib at 24 hours and 1-2 hours
before TKA and continued on the regimen for up to 13 days post operative and were studied

amongst a group which was administered a placebo.

It was found that the group which had been administered rofecoxib had less epidural analgesic
need and opioid consumption, lower pain scores, less post operative vomiting, a decrease in
sleep disturbance and needed less time in physical therapy to achieve specific range of motion
targets as compared to the placebo group. Furthermore, it was found by Mallory et al when using
cyclooxygenase-2 inhibitors for 2 weeks prior to TKA and continued for 10 days postoperatively

that also resulted in a significantly shorter hospital stay.®”

7.1 Intraoperative Interventions

Fast track TKA patients are operated under spinal anesthesia with 1.5-2.5 ml 0.5%(7.5-12.5 mg)
hyperbaric or plain bupivacaine injected into L2/L3 or L3/L4 vertebral inter space with a

standardized intraoperative regime for fluid administration of 0.9% saline (SmL/kg/h), colloid

15



(voluven; 7.5 mL/kg/h), tranexamic acid (1g) and no use of drains. Patients are operated using a

standard midline incision and a medial parapatellar approach.®®

Local infiltration anaesthesia (LIA) is a another technique utilized during the fast track protocol
where they inject an infiltration of anaesthetic agents directly into the knee joint. In conjunction
with this therapy, postoperative boluses are administered via intra-articular catheter enabling

patients a high standard of pain relief and further enabling early mobilization.®”

Fig.2 Local infiltration anaesthesia during Total Knee Arthroplasty

Kerr et al have been studying this technique since the late 1990's and which they have reported
that their patients have experienced very good post operative pain control, less postoperative
narcotic side effects, early mobilization, within hours of the surgery and in some patients next

day postoperative discharge.®”

16



7.2 Post operative pain control

Standard pain relief is accomplished by utilizing a multimodal oral-opioid sparing analgesia
consisting of Cox2 inhibitor (celecoxib-200mg/12 hourly) paracetamol (slow release-2g/12
hourly), gabapentin (300mg morning and 600mg evening), with opioids being administered only

upon request.((sg)

In the study by Husted et al found using these fast track protocols they were able to discharge 80%
of patients within 48 hours, with minimal problems with nausea, vomiting, sedation and

confusion but with the implementation of a more intensive multimodal non-opioid pain
management regime could be reduced further.®” In a study by Ilfeld et al, they suggest that this
analgesia protocol could be improved by utilizing a continuous peripheral nerve blocks, however
this runs the risk of causing muscle weakness which could ultimately lead to an increase in
prevalence of falls.” Although the use of continuous peripheral nerve blocks are the most
effective analgesic technique they due come with a risk of muscle paralysis and the need of a

experienced trained professional to ensure optimal placement.®”

For further advancement in postoperative pain control more research must be dedicated into
understanding large inter-individual variability in the degree in postoperative pain, which may be
related to the inflammatory response and genes associated with pain. Thus, leading to optimal
individual pain management protocol for patients who are low pain responders or high pain

responders.®?

17



8. Home care

Home base training can be a great solution for independent and motivated individuals. The cost
for physiotherapy and hospital stays are ever increasing and solutions are necessary to help
further develop economical strategies to enhance patient care without dramatically increasing
costs. Currently, home based care commences as soon as the patient is discharged from the

hospital.

Anywhere from 48 hours post operatively. As TKA are becoming more demanded so are the
protocols to make this procedure more affordable and accessible for the entire population. Some
limitations of TKA are long term strength deficiency, pain and disability in an operated leg even
years after the procedure had been successfully completed. Home care can be implemented as a

cost efficient measure to improve all these parameters.

In a study by Vuorenmaa et al, they administered a home care exercise program consisting of
active and passive range of motion exercises, knee flexion and extensor exercises, hip adductor
and extensor exercises in the standing position and slowly progressing their walking distance.

Patients completed these exercises 1-2 times per week with a 10-15 repetitions.**

At the 2 month post operative mark a new exercise program was administered and the program
consisted of squats, hack squats with the wall and step exercises. The patients progress was
monitored and once a peak of 20 reps and 3 sets were attained then exercises were intensified.

This program was used 3 times per week for the next 11 months.®?

It was shown in this study that the use of a long term home exercise program improved the

physical performance of patients by increasing maximal walking speed and knee flexion strength,

18



however the self reported pain and disability scores weren't different as compared to the control
group. These scores were determined by the use of the WOMAC (Western Ontario and
McMaster Universities Osteoarthritis Index) which measures pain, disability and stiffness in
different groups. In the study of Moffet et al, which reported that a decrease in WOMAC scores
in pain and disability were significant in the intervention group as compared to the normal care
group at 2 months post-operative. However at the 12 month follow up these improvements were

no longer apparent.(63)

Furthermore, Kauppila et al compared normal care and multidisciplinary rehabilitation after
surgery which also confirmed no significant differences in WOMAC between these groups at the
12 month mark.®” Piva et al. compared 2 different 6-week functional training programs and they
didn't find any statistical differences in WOMAC in pain or stiffness subscales scores at the 6

month mark upon follow up.>

Even though, the increased improvement was isolated to increasing walking speed and strength
there is a positive correlation to still further home exercise studies since walking is a basic
human need which must be accomplished to sustain ourselves and decrease the chances of
further injuries. Also, knee flexion strength is correlated with better balance and endurance to
ascend staircases, which is important for every day function. In a study by Bade et al. Found that
by increasing the amount of high intensity exercise, it correlated to increased ability to walk up

stairs and performance on the walk test, compared to the low intensity group.©®

Moreover, it is clear that a home base program has cost advantages but adherence to physical
rehabilitation programs are always a limitation in long term studies of physical improvement.

There is clear evidence that an intense rehabilitation program can increase the physical

19



performance of individuals by increasing strength and walking speed. There must be more
studies with more professional contact to ensure complete compliance over the long periods of
rehabilitation. This on it's own should enable the scientific community to further observe

progression in individuals performances long term after TKA.

9. Conclusion

As the world's population ages, so do the demands of increasing the quality of life for individuals.
The cost of joint replacement surgery is ever increasing and waiting lists haven't never been so
long. Fast track rehabilitation in TKA is a concept, which should be implemented into
mainstream healthcare system’s. TKA’s current hospital stay can last up to 2 weeks. While in

fast track rehabilitation, patients can be expected to be discharged at 48 hours post operative.

This would equate to less expenditures on patients being hospitalized for long periods, free up
more hospital beds which are a scarce in most hospital centers around the world and focus more
on patients rehabilitation by implementing new protocols which enable patients to immediately
take part in rehabilitation which will enable patients to have a shorter periods of disability and
less pain post operatively. Further studies should be conducted on fast track rehabilitation in
TKA to continue developing this procedure and improve it’s overall efficiency and patients

satisfaction to further increase patients mobility and decrease their pain.
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