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CLINICAL STUDY

Does standard post-operative rehabilitation have its place
after total knee replacement?
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ABSTRACT
OBJECTIVE: The pilot study objective was to evaluate the effect of comprehensive post-operative physiotherapeutic treatment on the selected physiotherapeutic parameters as well as patients’ quality of life after a total
knee joint replacement surgery.
RESULTS: Thirty patients after total knee joint arthroplasty were enrolled into the pilot study. After completing
the physiotherapeutic processes, we have observed among the patients who underwent a total knee replacement surgery, a significant increase in muscle strength as with the flexors as well as the extensors (p = 0.001),
improvement in their range of motion in knee joint flexion, in comparison to its range before treatment (p =
0.001), knee pain reduction (p = 0.001) and post-operative swelling (p <0.001), respectively. After undergoing
the physiotherapeutic procedures, we recorded a statistically significant improvement in the monitored physical
components: dressing (p = 0.008) and toilet use (p = 0.001), transfer from bed to chair (p = 0.008), walking on
flat surface (p = 0.001), climbing stairs (p = 0.001). Passing the physiotherapy significantly reduced the degree
of dependence of operated patients (p = 0.001).
CONCLUSION: Early post-operative physiotherapy treatment positively affects patients’ general condition. In addition, it improves muscle strength, range of motion of the operated joint, eliminates post-operative pain and reduces
swelling that improves patients’ self-sufficiency. Standard physiotherapy nowadays and in the next few years will take
a unique place in patients’ management after total knee joint replacement (Tab. 5, Ref. 26). Text in PDF www.elis.sk.
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Introduction
Osteoarthritis (OA) is a chronic joint disease commonly affecting the joints of the knee, hip, shoulder, spine, ankle and hand. The
knee joints are among the earliest and most frequent joints involved
in OA. OA patients suffer from considerable functional impairment
of the knee joint and severe chronic pain, difficulty performing
activities of daily living, sleep problems, and fatigue. They show
a range of physical impairments including joint stiffness, muscle
weakness, altered proprioception, reduced balance, and gait abnormalities. In addition, psychological impairments such as depression and anxiety are common. The estimated number of patients
suffering from knee joint osteoarthritis is 24,000,000. OA is one
of the most common joint diseases seen in the elderly. Its prevalence associates with aging and gender. According to the World
Health Organization, OA is commonly regarded as the most important cause of function disability (1–4). Current treatment of OA
aims to improve pain and function and enhance quality of life (5).
Surgical treatment – total knee arthroplasty (TKA) is indicated
for patients non-responsive to conservative treatment. Its main
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objective is to eliminate pain, improve physical condition as well
as overall quality of life. The expected physiotherapeutic effect is
principally an adequate range of motion in the operated knee joint
and walking practice (6, 7, 8).
Objective
The main objective of the pilot clinical study was to evaluate
the impact of early post-operative physiotherapy in patients after
total knee joint replacement based upon selected physiotherapeutic
parameters. Other objectives were to evaluate its effect on postoperative swelling and patients’ self-sufficiency.
Patients and methods
Thirty patients after total knee replacement surgery, who were
hospitalized at the department of physical therapy, balneology and
rehabilitation in the period from October 2014 till September 2015,
were enrolled into the pilot study. On the first day of hospitalization
they went through an entrance medical examination and before the
discharge through exit evaluation. The average age of patients was
68.83. The youngest was 53 years old and the oldest 81 years old.
Left total knee joint endoprosthesis was implanted in 14 patients,
and 16 patients received a right total knee endoprosthesis. A goniometric examination was used for knee joint range of motion detection. To evaluate the muscle strength, we used the muscle test by
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Janda. Thigh circumference was measured by a measuring tape 15
cm above the patella. Pain was evaluated by visual analogue scale.
To judge the self-sufficiency of patients we applied the Barthel
index. After implementing the entrance medical examination for
patients after a total knee replacement, we developed individual
physiotherapeutic program using several methods of kinesiotherapy. The program was adapted to the individual possibilities of
active, active- assisted, and isometric exercises. Furthermore, we
implemented respiratory and vascular gymnastics exercises with
the help of such devices as – fitballs, overballs, cylinders, magic
circles, therabands. The patients were practicing two times a day
under physiotherapist’s supervison – for 30 minutes in the morning and also in the afternoon (totally 60 minutes a day). Besides
the classical kineziotherapy with a physiotherapist, patients were
exercising with the help of motorized splint for 30 minutes also
two times a day. As a complementary therapy to influence the postoperative pain, we applied the available means of physical therapy
– local cryotherapy and biolamp application. After completing the
post-operative physiotherapeutic program for patients with a total
knee joint replacement, we carried out the same examinations as
prior to its realization.
Results
The monitored physiotherapy parameters were evaluated before the start of the physiotherapeutic intervention and after its
completion.
Muscle test
After completion of the physiotherapeutic processes, a significant increase in muscle flexor and extensor strength (p = 0.001)
was observed with patients after a TKA (Tab. 1).
Tab. 1. Effects of post-operative physiotherapy on muscular strength.
Name of examination
Muscle test by Janda – knee joint flexion
Muscle test by Janda – knee joint extension

Z
–5.135
–5.135

p
0.001
0.001

Z – value of test statistics, p – value of statistical significance

Goniometric examination
A completed physiotherapy treatment resulted in a statistically
significant improvement in range of motion in knee joint flexion
on average of 25.34 degrees, compared to the range before the
treatment (p = 0.001) (Tab. 2).
Pain
Osteoarthritis is a disease with clinical manifestations of
which, apart from the change of momentum is pain, as well. We
also focused on the influence of physiotherapeutic methods on
the pain itself during our observation. Before the beginning of the
physiotherapy, the patients rated their pain with the help of visual
analogue scale by number 4 and after the treatment by number 2
(p = 0.001) (Tab. 3).
Post-operative swelling
The post-operative period of total knee joint replacement is
accompanied by swelling of the thigh. Therefore, we paid attention
to the influence of physiotherapy methods on the swelling itself.
After the therapy, we recorded a statistically significant reduction in swelling of a thigh that was expressed by circumference
reduction by 1.8 cm measured 15 cm above the patella (50.83 cm
± 6.497 vs 6.713 ± 52.63 cm, p < 0.001) (Tab. 4).
Self-sufficiency
For evaluating the patients’ self-sufficiency after a TKA, we
used the Barthel Test of daily activities. We evaluated the following
physical components from his portfolio – dressing, toilet use, bed to
chair transfer, walking on flat surface and climbing stairs. Regarding the other parts – having a bath, eating and drinking, hygiene,
fecal and urinary incontinence, we did not examine any statistically significant changes. These served for the overall evaluation
of patients’ self-sufficiency. After completing the physiotherapy
treatment, we recognized statistically significant improvement in
the monitored physical areas: dressing (p = 0.008) and toilet use
(p = 0.001), transfer from bed to chair (p = 0.008), walking on flat
surface (p = 0.001), climbing stairs (p = 0.001) (Tab. 5).

Tab. 2. Physiotherapy treatment effects on the goniometric examination – flexion in the knee joint.
Median
40

Before treatment
SD
11.090

x
43.33

Median
70

After treatment
SD
9.553

x
68.67

Z
–4.804

p
0.001

x
2.87

Z
–4.468

p
0.001

x
50.83

Z
–4.783

p
0.001

x – arithmetic mean, Z – value of test statistic, p – value of statistical significance, SD – standard deviation

Tab. 3. Post-operative pain by the influence of physiotherapeutic methods.
Median
4.0

Before treatment
SD
1.383

x
4.13

Median
3.0

After treatment
SD
1.279

x – arithmetic mean, Z – value of test statistic, p – value of statistical significance, SD – standard deviation

Tab. 4. Influencing the swelling of a thigh by physiotherapeutic methods.
Median
52.00

Before treatment
SD
6.713

x
52.63

Median
50.50

After treatment
SD
6.497

x – arithmetic mean, Z – value of the test statistic, p – value of statistical significance, SD – standard deviation
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Tab. 5. Barthel Test physical item influence by physiotherapy intervention.
Examination
Dressing
Toilet use
Transfer from bed to chair
Walking on flat surface
Climbing stairs
The overall outcome of the self-sufficiency assessment
Level of dependence

Z
–2.646
–3.464
–2.646
–3.945
–4.354
–4.742
–5.000

p
0.008
0.001
0.008
0.001
0.001
0.001
0.001

Z – value of test statistic, p – value of statistical significance

Discussion
Knee replacement surgery is an effective, reliable treatment
and is a very common orthopedic intervention withworld-wide rising tendency and is one of the most successful procedures treating
patients with later stage of osteoarthritis. The most common indication is osteoarthritis which is among top 10 diseases leading to
restrictions during ordinary daily activities in developed countries.
Furthermore, they are the cause of invalidity mainly among older
people, about 75 % people over 65 years old. Nowadays, there are
no precautionary measures or early interventions that would prevent
it from happening, more precisely slow down the progression of
knee arthritis (9–14). Where conservative treatment fails, surgical
intervention takes place – a total knee arthroplasty. According to
the Australian National Joint Replacement Registry, joint arthroplasty has a growing tendency. The number has tripled in Europe
and there was a 162 % growth visible in America over the past two
decades. A joint replacement decreases pain and improves knee
function (9, 15). Surgical intervention is indicated after a failed
conservative treatment. Physiotherapy represents an essential part
of the conservative treatment of knee arthritis and is applied as a
method of the first choice (16). Physiotherapy is an important part
of rehabilitation following TKA and is generally acknowledged. In
the post-operative period, the main goal is to achieve an adequate
range of motion of the operated joint and practice walking (17, 18,
8). We have noticed statistically significant muscle flexors and extensors strength of operated joint (p < 0.001). To increase the muscle
strength we carried out mainly isometric exercises and exercises
against resistance. Isometric exercises help to increase the functional
ability of muscles and prevent them from atrophy after a TKA. The
role of kinesiotherapy besides improving muscle strength is also
positive influencing of the functionality of an operated joint (19).
To ascertain the flexion, we applied a standardized physiotherapeutic – goniometric examination. This kind of examination is an
important part of assessing the outcome of total knee arthroplasty.
In the monitored group, there was a statistically significant improvement in flexion by 25.34 degrees (43.33 ± 11.090 vs 68.67 ± 9.553,
p < 0.001). The same results were reached by Mizner (2005) who
by properly indicating physiotherapy treatment achieved a statistically significant improvement of muscle strength as well as a range
of mobility in a knee joint in flexion (p < 0.001). Likewise Ebert
(2014), who noticed improvements in flexion in a knee joint with
its highest figure of 110 degrees. By the use of the means of physical therapy, particularly negative thermotherapy, it is possible to

inhibit pain (22). Pain management is a main determinant of functional recovery after TKA (23). During this treatment, analgesic,
anti-oedema and anti-inflammatory effect of cold are mainly used.
After the physioterapeutic intervention in our group, there was a
visible reduction of pain expressed by the means of visual analogue
scale by 1.26 points (4.13 ± 1.383 vs 2.87 ± 1.279, p < 0.001). Since
musculus quadriceps femoris, in the postoperative period, has a
tendency to become weak and edematous, we measured its circumference through the thigh circumference 15 cm above the patella.
The measured values were compared with a healthy lower limb. We
statistically analyzed only the values related to the operated limb.
For eliminating the post-operative swelling, we used the means of
physical therapy, application of cryotherapy mainly for its analgesic
and anti-edema effect. Patients were applied cryotheraphy during
a day before and after exercising – together four times. When they
felt pain in the knee joint, they were informed about the possibility
to use a cryo- pack for extra 10 minutes. During the entrance examination we measured the minimum figure of thigh circumference
15 cm, above the patella 36 cm and maximum of 69 cm. During
the therapy, the minimum circumference of 36 cm and maximum
of 68 cm were measured. By assessing the whole group of patients
who underwent total knee joint replacement, we achieved by the
means of physiotherapy, a statistically significant reduction of postoperative swelling of a thigh of an operated lower limb by 1.8 cm
in diameter (52.63 ± 50.83 ± 6.713 vs 6.497, p < 0.001). For selfsufficiency assessment of patients with a total knee endoprosthesis,
various standardized tests were used. The most commonly used is
the functional self-sufficiency test, however it was not suitable for
our group of patients, since it does not include sufficient number of
physical activities that would enable us to assess the self-sufficiency
of our patients in their physical activities. Based upon this, we observed as the most appropriate one to be the Barthel test and applied
it because it enables assessing physical activities such as dressing,
toilet use, transfer from bed to chair, walking on the flat surface,
and climbing the stairs. In our study group, after completing the
physiotherapeutic treatment we observed statistically significant
changes in the physical components of the Barthel Test - dressing
(p <0.008) and toilet use (p < 0.001), transfer from bed to chair (p
< 0.008), walking on flat surface (p <0.001), climbing stairs (p <
0.001). The overall self-sufficiency regarding our group was significantly improved by 13 points (82 ± 95 vs 12.429 ± 8.906, p < 0.001).
Some works pointing to the fact that the hospitalization rate
will be reduced for the minimal time during which they bridge
the only post-anesthesia complication, and then can continue the
treatment at home (24). Later inpatient or outpatient rehabilitation is a discussed question. Some authors recommend only early
rehabilitation of patients in hospital with instructions for further
home physiotherapy intervention (25). Okoro et al (2016) did not
record the difference between the standard physiotherapy treatment
in hospitals compared to domestic implemented rehabilitation.
Conclusion
Rising incidence and prevalence of knee arthritis is accompanied with an increase in total knee arthroplasty. An essential part of
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patients’ therapy after a total knee replacement is a physiotherapy
treatment which is applied in the pre-operative, early post-operative
period as well as after hospital discharge in the form of outpatient
therapy. In our pivotal clinical study, we aimed to determine the effectiveness of physiotherapy to improve the health status of patients
in the early post-operative period. We observed an increase in muscle strength of the flexors and extensors of the operated knee joint,
improved mobility in flexion, reduction of postoperative swelling
in thigh area, pain relief and improved self-sufficiency in ordinary
daily activities. The results of our study show that physiotherapy
interventions implemented at the department of physiotherapy,
balneology and medical rehabilitation are the most appropriate.
The patient may be repeatedly educated, directed, and in the home
environment is pain-free and able to take care of himself, which in
case of early released and rehabilitated only at home is not possible.
We can conclude that standard physiotherapy nowadays and
in the next few years will have a unique place in the management
of patients after total knee joint replacement.
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