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ABSTRACT

Background: Although total knee arthroplasty (";KAVL“‘;
considered the treatment of chmc.e for .patl.e'n_s ol
intractable pain and substantial functlor}al dlgabllltles w ,
have not had acceptable relief and functional |mprovetme?
after conservative treatment. It was found outtha_t p:}a lents
with total knee arthroplasty need physiot erzti'py
intervention for pre-operative and post- operative
ement.
gg?jc?tives: To take a critical look at _the i.mp.ort.ancg of TKA
; i knee joint, its indications and
following destruction of the join Mg
contraindicatiens and to ascertain the eurren en
WEWSUS "1 PR EONERY RSTaT S M matenals on
physiotherapy management of TKA was reviewed.
Results: The aim of treatment is to maximize functionality
and independence and to minimize complication such as
deep vein thrombosis and pulmonary embolism by
relieving pain using cryotherapy, improving range of
motion with mobilization techniques, muscle
strengthening, therapeutic exercise, transfer training, gait
training and training of activities of daily living. These are
administered as home programme or in organized groups
led by a physiotherapist and has been shown to improve
outcome related to physical activity after knee joint
arthroplasty.
Conclusion: It was concluded that interventions, including
physiotherapy and functional exercises after discharge, is
still beneficial after TKA.
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INTRODUCTION

Total knee arthroplasty (TKA) is considered the
treatment of choice for patients with  intractable pain and
substantial functional disabilites who have not had
acceptable relief and functional improvement after
conservative treatment’. Nowadays TKA represents a
very successful surgical intervention with report
documenting 15 years survivorship of over 90% 2 .
Worldwide 500,000 to 800,000 TKAs are performed
annually . There is general conformity that exercising after
TKA promotes working ability and independence in activity
of daily living®”.

The prosthesis should be durable requiring patient to
undergo only one definitive procedure in their lifetime, this
might simply be unrealistic in younger patients.
Approximately 130,000 knee replacement are performed

Nig. Qt J. Hosp. Med. Vol. 21(2) April.- June, 2011

r in the United States of America (US/_\).
g\i/:r?i/fic)z/ai?adilances have occurred in the type and qua!ltysl
of the metals, polyethylene and more recently ce(rjgmlctzo
used in the prostheses manufacturing prc_)cess,.lea |ndg 0
improved longevity. As with mo;t techniques in mo ?h
medicine, more and more patlent_s are receiving 3
benefits of TKA. Patients with pamf.ui, de_formed an
unstable knees secondary to degenerative or |nflammat'ct>)|ry
conditions need a prostheses that prAOVIdeS reproducible

i ief and improvement in function”. .
Per E’erllyesfiotheragy (PT)is recommended by the Ancerlcag
College of Rheumatology and the European Leagu

i i i i knee
against Rheumatism in the pen-operatlve. care .for .
OA®. It encompasses many interventions mchdmg
exercise, manual technique, knee taping and education to

execute patient self management strategies. The morbidity
and complications from the procedure should be minimal.
The overall mortality rate from a TKA is less than one
percent but this figure increases with age, sex, and the
number of preexisting medical conditions °.

RELEVANT ANATOMY

The knee joint is the largest joint of the body and is of the
compound variety. [t includes phylogenetically, two
condylar joints between the corresponding condyles of the

- femur and tibia and a plane joint between the patella and

“the patella surface on the lower end of the femur®.

The condylar joints are partially subdivided by two menisci
placed between the corresponding articular surfaces. The
articular surfaces are by no means congruent. The femoral
condyles are convex from side to side and from before
backwards; in profile they are spiral in shape with the
curvature greatly accentuated posteriorly. The tibial
articular surfaces are the cartilage enclosed area of the
condyles which are separated by the intercondylar area.
Each articular surface is smoothly hollowed out centrally
and flattened peripherally where it is covered by the
corresponding meniscus °.

The articular surfaces on the lateral condyle is more
elongated than that on the medial condyle and is concave
anterioposteriorly and transversely. That on the medial
condyle is shortened and wider, concave transversely and
convex in the anteoposterior plane posteriorly, it is
extended over the back of the condyle in relation to the
popliteus tendon. Each tibial articular surface, on the other
hand, though smoothly hollowed out centrally, is flattened
around its periphery where it is covered with the
corresponding meniscus °.

The articular surface of the patella is modified in a general
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way to the patellar surface of the femur. The vertical ridge
which divides it into a larger, lateral part and a smaller,
medial part fits into the corresponding groove on the femur,
but the lateral and medial parts are only improperly
congruent with the corresponding parts of the femur®

The smaller bone of the leg, the fibula has a small joint that
connects it to the side of the tibia. Articular cartilage cover
the end of the femur, the top of the tibia and the posterior
part of the patella. Two important ligaments are found at
the sides of the knee joint, medial collateral ligament and
lateral collateral ligament. The knee joint has two other
important ligaments which stretch between the femur and
the tibia, the anterior cruciate ligament in front and
posterior cruciate ligament in the back. The tendon around
the knee is the patella tendon which connects the patella to
the tibia. It covers the patella and extends proximally to the
thigh where, itis called quadriceps tendon .

The motor that drives the knee joint and allows us to work
is the extensor mechanism and consists of patella, patella
tendon, the quadriceps tendon and the quadriceps
muscles. The muscles at the back of the knee and thigh are
the hamstring muscles (bicep femoris, semitendinosus,
semi membranosus). The mostimportant nerve around the
knee is the popliteal nerve, it splits just above the knee to
form the tibial and peroneal nerves. The major blood vessel
is the popliteal artery and vein which are the main blood
supply tothe leg and foot .

BIOMECHANICS OF THE KNEE JOINT

The human knee is the largest and the most complex joint
in the body. It is a two joint structure composed of the
tibiofemoral joint and the patellofemoral joint. The knee
transmits loads, participates in motion, aids in
management of momentum and provides a force couple for
activities involving the.leg °.

The fact that the knee sustains high forces and is
positioned between the body’s two longest lever arms
makes it particularly vulnerable to injury. The knee is
particularly well suitable for demonstrating biomechanical
analyses of joints because these analyses can be
simplified in the knee. Although knee motion occurs
concurrently in three planes, the motion in one plane is so
great that it accounts for nearly all of the motion. Even
though many muscles produce forces on the knee, at any
particular moment one muscle group predominates,
generating a force so great that it accounts for most of the
muscle force acting on the knee. Basic biomechanical
analyses can be limited to motion in one plane and to one
place and to the force produced by a single muscle group
and can still give an understanding of knee motion and an
estimation of the magnitude of the principal forces and
moments on the knee’.

In the tibiofemoral joint, motion takes place in all three
planes, but the range of motion is maximum in the sagittal
plane. Motion in this plane, from full extension to full flexion
of the knee is from zero to about 140 degrees °.

Motion in the transverse plane, internal and external
rotation, is influenced by the position of the joint in the
sagittal plane. With the knee in full extension, rotation is
almost completely restricted by the interlocking of the
femoral and tibial condyles, which occurs mainly because
the medial femoral condyle is longer than the lateral
condyle. The range of rotation increases as the knee is
flexed reaching a maximum at 90 degrees of flexion with
the knee in this position external rotation ranges from zero
to just about 45 degrees and internal rotation ranges from
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zero to approximately 30 degrees. Beyond 90 degrees of
flexion the range of internal and external rotation
decreases, mainly because the soft tissues limit rotation®.

Motion in the frontal plane, abduction and adduction, is
uniformly affected by the amount of joint flexion. Full
extension of the knee precludes almost all motion in the
frontal plane. Passive abduction and adduction increase
with knee flexion up to 30 degrees, but each reaches a
maximum of only a few degrees. With the knee flexed
beyond 30 degrees, motion in the frontal plane again
decreases because of the limiting function of the soft
tissues”.

A two-dimensional anatomically based mathematical
model of the human knee joint was developed to
understand its biomechanics in deep flexion. The model
was used to determine the internal knee loads as it
simulates isometric quadriceps and hamstring co-
contractions at different flexion angles during deep squat. It
was found that in order to achieve deep flexion, large
muscle forces are required, resulting in large tibio-femoral
contact forces. In deep flexion, the femoral contact point
was located on the most proximal point of the posterior
condyle, location which was not affected by the level of
quadricep activation®.

On the other hand, the location of the tibial contact
point was highly affected by the level of quadricep
activation. Both anterior and posterior fiber bundles of the
posterior cruciate ligament were found to carry high loads
when the knee is maximally flexed. These results point to
the important role of the posterior cruciate ligament in this
position, and suggest the need for retaining this ligament
during total knee arthroplasty (TKA) procedures that allows
for maximum flexion angles. Furthermore, the present data
provide an explanation why most TKA’s do not permit deep
flexion; where contact occurs on the most proximal points of
the posterior condyles in normal knees, this portion of the
condyles is not presently resurfaced when performing a
TKA®.

In the patellofemoral joint, the quadriceps muscle force
increases with knee flexion. During relaxed upright
standing, minimal quadriceps muscle forces are required to
counterbalance the small flexion moments on the
patellofemoral joint, because the center of gravity of the
body above the knee is almost directly above the center of
rotation of the patellofemoral joint. As knee flexion
increases however the center of gravity shifts farther away
from the center of rotation, thereby greatly increasing the
flexion moments to be counterbalanced by the quadriceps
muscle force. As the quadriceps muscle force rises, so does
the patellofemoral joint reaction force °.

Knee flexion also influences the patellofemoral joint
reaction force by affecting the angle between the patellar
tendon force and the quadriceps tendon force. The angle of
these two force components becomes more acute with
knee flexion, increasing the magnitude of the patellofemoral
joint reaction force which is their resultant.®

Based on a model validated against patient data, it has
been shown that - mainly as a result of the action of the
muscles - both the tibiofemoral as well as the patellofemoral
joints experience substantial mechanical loads even during
normal activities of daily living. The calculations further
indicate that malalignment at the knee in the frontal plane of
more than approximately 4 degrees results in considerably
increased forces across the tibiofemoral joint. The actual
change in force to a given degree of malalignment may,
however, vary significantly between subjects™.
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Figure 1: Degenerative changesin the knee joint -
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Figure2: Total Knee Replacement:

PATHOKINESIOLOGY

Studies have shown that there are ongoing inflammation
and synovitis that result in permanent joint damage - -. At
times, this may be more striking, with flares of symptoms or
joint effusions. Histologically, articular cartilage comprises
chondrocytes and their extracellular matrices. Three
distinct zone are recognizable, superficial, middle, and
deep. Mechanical or inflammatory injury that disrupts
these ones can lead to irreparable damage and to further
inflammation and cartilage degradation as .2 body
attempts to heal itself-. Several cytokines, such as
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interleukin 1-a transforming growth factor, proteases and
nitric oxide synthetase all appear to be essential for cartilage
degradation .

PRESENTATION

Clinical history of a patient with degenerative changes to the
knee is dominated by pain. This predominantly occurs on
weight bearing and in full range of motion. It may be
constant or unrelieved by rest. The pain may be localized to
one compartment or may be diffuse. Other symptoms may
include stiffness, swelling, locking and giving way.
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Physiotherapist try to quantify the level of pain on a simple
scale (e.g mild, moderate, severe or the Mcgill
questionnaire assessment for pain or numerical scale of
1-10 Visual Analogue Scale (VAS) and assess how
activities of daily living are affected with the use of Womac
score questionnaire.

Information from  patient about maximum walking
distance, recreational sporting activities, stair climbing
which often give clue about patellofemoral disease, the
need for walking aid, the ability to dress and perform self
care and the ability to perform activities that require knee
flexion. Some patients may have considerable
interference with social interactions, sexual function and
sleep and experience exhaustion and even depression
fromthe disease -. Ascertain the condition of the ligament.
Seek and systematically exclude other sources of knee
and leg pain e.g. root pain from spinal disease, meniscal
pathology and bursitise.t.c.

OUTCOME MEASURES

Various structured outcome evaluation can be used to try
to quantify disability from dysfunction of the knee and are
useful as research tools in follow up studies of total knee
replacement, these include:

General health status measure e.g. ( medical outcome
shortform 36).

Specific knee scoring system-.

LABORATORY STUDIES
Preoperative laboratory investigations should include the
following:

Full blood count (FBC)

ESR( erythocyte sedimentation rate)
Urinalysis and culture

Urea and electrolyte
Electrocardiogram (ECG) in patients 40 years and above
(is performed in elderly patients with history of cardiac
problem.
More sophisticated imaging modalities in the investigation
of knee arthritis are of occasiona benefit for the
assessment of significant bone loss or bone infection,
these inelude the following:
CT Scan
MRI Scan

INDICATIONS FOR TKA

Osteoarthritic destruction of the knee is the most common
reason for total knee arthroplasty. This is a disease of
synovial joints characterized by degenerative and
reparative processes- . The primary indication for TKA is to
relieve pain caused by severe osteoarthritis , correction of
significant deformity, significant loss of joint space. These
include older patients with more modest activity, younger
patients who have limited function because of systemic
arthritis with multiple joint involvement, severe
patellofemoral arthritis, and also those with post traumatic
arthritis. Deformities can sometimes become the principal
indication for knee arthroplasty in patients with moderate
arthritis when flexion contracture or valgus and varus laxity
is significant-.

CONTRAINDICATIONS TO TKA

Knee sepsis, a remote source of ongoing infection,
extensor mechanism dysfunction, severe vascular disease
(heamophilia), recurvatum deformity secondary to
muscular weakness, Psoriasis (skin conditions within the
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field of surgery, past history of osteomyelitis around { :
knee, Neuropathic joint, Obesity.

COMPLICATIONS

Classified asthose specific to the operation

General complications of anaesthesia (perioperati
complications)

Other medical complications e.g. neurovascula
complication

Perioperative Complications

Blood loss, infection, early haemorrhage, woun
breakdown, intraoperative fractures, anaesthetio
problems, cardiovascular, respiratory, renal, electrolyte
and other medical problems-.

Postoperative Complications
Deep vein thrombosis is a major danger if it embolizes o
the lungs. Precautions are necessary with ealy
mobilization, use of thromboembolic disease stockings,
foot pumps and anticoagulant therapy.
Infection is low following total knee arthroplasty, it occursin
1-2.5% of cases, in an early perioperative stage, it should
be diagnosed and treated on an urgent basis
Neurovascular complications are rare in TKA. The latera
popliteal nerve may be injured in severe valgus deformity.
Tourniquet paralysis may also occur as a rare problem-=,
Long term problems that are associated with TKA are late
infection, wearing of the bearing and loosening of the
prosthesis, periprosthetic fracture and arthrofibrosis are
other problems that may occur but are less common -

PHYSIOTHERAPEUTIC MANAGEMENT OF TKA.
Physiotherapy( PT) is a therapeutic approach in the
management of osteoarthritis (OA) and a useful
intervention in the perioperative care in knee OA. [f OA
develops and surgery is inevitable there may be a role for
PT in the preoperative instructions of patients. After
surgery patients are seen by PT inthe rehabilitation phase.
Studies of the effect of PT intervention are difficult to
interpret because most studies have not evaluated integral
physiotherapy programmes but individual components,
which do not really reflect typical clinical practice. People
with symptomatic OA of the knee usually complain of pain,
loss of function, stiffness resulting in difficulty of movement
especially after a period of rest, reduced physical fitness
and limitation in activity of daily living-.
International guideline advocates non - pharmacological
treatment as the first line of management for people with
Oa-. Exercise therapy may be the physiotherapy
intervention of choice, Exercises can be divided into:
Joint specific strengthening

Range of motion exercises

General aerobic

Conditioning

Advice on coping strategies.

~oooTpw

A Cochrane review on the effects of therapeutic exercises
has demonstrated a beneficial effect of exercise on pain
and physical function for people with symptomatic knee
OA-. Both high intensity and low intensity aerobic exercises
improve functional status, pain, gait and aerobic capacity in
people with OA of the knee. When conservative
management fails to provide relief in OA, knee arthroplasty
becomes necessary.
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PREOPERATIVE EXERCISE AND EDUCATION

It is speculated that people who receive preoperative
education and exercise and have already been educated
about surgery and recovery will be less anxious, can
tolerate the pain better and have a shorter hospital stay -.
_Unfortunately there is little evidence to support the use of
preoperative education over and above standard care to
improve post operative outcome in patients undergoing
knee replacement surgery especially in terms of pain,
functionality and length of hospital stay-=. On the other
hand, there is evidence that preoperative education has a
modest beneficial effect on preoperative anxiety.

However, when preoperative education is tailored to
anxiety or targeted at those patients in need of support e.g.
those who are particularly disabled the effect is more
significant-.

PHYSIOTHERAPY DURING HOSPITAL STAY

Recent trends in health care encourages early patient
discharge from hospital and substitution of inpatient care
with home-based alternatives whenever they are feasible.
Physiotherapy is a component of every in- hospital
protocol.

Most protocols are similar and incorporate giving
information on the surgery and postoperative recovery.
Treatment aims to improve range of motion, muscle
strength (particularly of the quadriceps) and training in
activities of daily living like transferring from bed to chair,
sitting to standing, walking and climbing stairs =.

REHABILITATION DURING POSTOPERATIVE

RECOVERY

After the immediate post operative in-patient period,
exercise would produce long term benefits in terms of
physical function in patients after TKA. Improvement in
strength, balance, and other neuromuscular aspects
facilitate functional activities and might prevent functional
adverse outcomes such as falls.

Although exercise administered as home programme or in
organized groups led by a physiotherapist, has been
shown to improve outcome related to physical activity after
joint arthroplasty, no difference in pain, activity of daily
living, quality of life or gait parameters have been
demonstrated when comparing organized group exercises
with home exercise programmes = Therefore exercise at
home should be advocated.

PHYSIOTHERAPY PROTOCOL POSTOPERATIVELY
Check operation notes and postoperative physiotherapy
and mobility instructions.

DAY 1:

e Assessrespiratory statusandtreatif necessary.

*  Encourage circulatory exercises

e .=Correct position in bed, knee extended in Robert
Jones bandage to

* minimize swelling (no pillow underneath the knee),
with or without heel raise.

¢ Evaluate bed transfer mobility.

* Isometric exercise for quadriceps, hamstrings, gluteal
with and without straight leg raise.

¢  Stand and mobilize with frame if blood pressure is well
controlled and power and sensation is adequate on
non operated side.
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DAY 2:
Mobilize with frame, encouraging knee flexion in swing
phase of gait training.
Continue exercise programme ( as day 1) add knee
flexion sliding in sitting.
Continous passive movement (CPM) if appropriate.
Ice therapy.

DAY 3
Exercise programme to increase range and strength of
affected knee and maintain range strength of both
lower limbs (open and closed chain).
Ice and elevation to control swelling
Gait: assess and progress — crutches , 1or 2 sticks as
appropriate.
Balance work
Tranfers: assess
independence
Step or stair practice
Home exercise programme
Attend occupational therapy education group when
independently mobile.
Liase with otherdisciplines and family as necessary
Refer for convalescence or community services as
necessary.

and progress to restore

DISCHARGE CRITERIA
Independent with appropriate walking aid.
Independent with transfers.
Independent on steps/stairs if appropriate.
Effective with exercise programme.
Able to control swelling with ice
0-90active range of motion or expected to achieve this
independently.

EXPECTED OUTCOMES AT 6 WEEKS

Mobilising unaided around house and for increasing
distance outdoors.

Decreasing pain and swelling though not  fully
resolved.

O-to 110-degrees range of motion.

Reasonable quadriceps and hamstrings strength
Beginning to climb stairs normally.

Able to perform light household activities, such as
cooking, light polishing, sweeping.

Able to swim if desired.

Able to use ergometer, if desired.

6-8 WEEKS ONWARDS

Review by their surgeon

Wean off walking aid.

Advised to gradually return to normal activities such as
driving, recreational walking, sexual activity. All activity

should be within comfortable limits. Patient are invited.

to contact their physiotherapist if they have concerns or
for advice regarding their progress.

EXPECTED OUTCOME AT 6 MONTHS

Mobilizing on aided for unlimited distance

No pain or swelling.

0to 120 of motion.

Good lower strength ( 5/5).

Able to manage stairs and slopes easily.

Able to kneel and do all normal house hold chores
such as washing.

’ 103




Physiotherapy in the Management of Total Knee Arthroplasty: A Review

RETURNTO ACTIVITIES

RED ALERT: Running, jogging, contact sport, high
impact aerobics, jumping sport are considered dangerous
activities. That are not allowed for TKA.

ORANGE ALERT: Vigorous walking, repetitive aerobics
step climbing, are considered dangerous activities that
should be avoided.

GREEN: driving recreational walking and swimming,
recreational cycling, golf, dancing are all activities that
should be encouraged and introduced gradually =

A REVIEW OF COMPARISON BETWEEN PATIENTS
WITH TKA WHO RECEIVED PHYSIOTHERAPY AND
THOSE WHO DIDNOT

Utilization of physiotherapy services following knee
arthroplasty is one of the most understudied aspects in the
literature=. Much of the literature examines long-term
outcomes following outpatient rehabilitation. Few
published studies have examined the relationship between
delivery of physiotherapy services and outcomes in the
acute setting for patients following TKA.

Boxall et al+ found that patients receiving TKA
achieved independent transfers significantly sooner with 7-
day per week physical therapy treatment. Freburger in
2000+ concluded that patient receiving physiotherapy
treatment had an increased probability of discharge
directly home. These study demonstrated a positive
relationship between receiving physiotherapy services and
positive patient outcome.

However recent studies have shown that the outcome
of physiotherapy alone with TKA did not produce any
difference in outcome when compared with home exercise
program.

A study by Kramer et al., 2000+concluded that patients
who practice a home exercise program on their own have
similar physical functioning at | year after surgery to those
who practice home exercise program on their own and
receive clinical based physiotherapy. Rajan et al., 2004~
also deduced that there was no clinically importance
difference at 1year in the degree of flexion range of motion
of the knee in patient who received outpatient
physiotherapy in addition to practicing a home exercise
programme compared with patients practicing a home
exercise protocol only after TKA.

Worland et al., 1998 » also concluded that continuous
passive movement (CPM) in addition to practicing a home
exercise program is adequate rehabilitation alternative
associated with lower costs and no difference in physical
functioning outcomes compared with receiving home
based physiotherapy and practicing a home exercise
program.

CONCLUSION

As the length of hospital stay after joint arthroplasty
has markedly decreased, and given that patients who
undergo knee arthroplasty may still experience
considerable functional impairment postoperatively, It was
concluded that interventions, including physiotherapy and

s
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functional exercises after discharge, is still beneficial after
TKA-. However continued effective post physiotherapy
intervention following TKA should be adopted after
discharge. <
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