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Background and Objectives: Osteoarthritis is an inflammatory and degenerative joint disease, causing pain,
musculoskeletal disorders and would affect functionality, daily life activities and quality of life. Comparing the
effects of ultrasound and microwave physiotherapy treatments on knee osteoarthritis by measuring osteocalcin
level and erythrocyte sedimentation rate in blood.

Methods: In a cross-sectional study conducted in in Hawler teaching hospital and Rzgari teaching hospital over
the period December 2018 to May 2019, 30 patients with knee joint osteoarthritis were recruited. Half of them were
provided with ultrasound physiotherapy treatment, and half with microwave physiotherapy treatment. The level
of serum osteocalcin and erythrocyte sedimentation rate in blood were measured in both groups before and after
the treatment with lasted for one month. The collected data were analyzed through paired and independent
samples t-test using Statistical Package for the Social Sciences (version 18).

Results: Most of the patients (73.3%) were females. Right knee osteoarthritis was the most prevalent with 13
patients, followed by bilateral knee osteoarthritis with 10 cases, and left knee osteoarthritis with 7 patients. The
results indicated that ultrasound physiotherapy treatment had a significant effect on the level of serum
osteocalcin (p=0.01) and erythrocyte sedimentation rate in blood (p=0.000). It was also seen that microwave
physiotherapy treatment had a significant effect on erythrocyte sedimentation rate in blood (p=0.000), while its
effect on the level of serum osteocalcin was not significant (p=0.53).

Conclusion: Based on the data collected from the present study, there is sufficient evidence to indicate that
ultrasound and microwave physiotherapy interventions can reduce pain and improve function in those with knee
OA.

Keywords: knee joint osteoarthritis, ultrasound physiotherapy, microwave physiotherapy, osteocalcin level,
erythrocyte sedimentation rate

Very recent epidemiological surveys have shown that
symptomatic knee osteoarthritis has a prevalence rate of 8.1%,
with women having higher prevalence rates compared to men.

INTRODUCTION

As the most common type of arthritis, osteoarthritis (OA)
has been regarded as one of the leading causes of decline in the
functions of the body and decreased quality of life (1). Clinical
observations have revealed that patients suffering from
osteoarthritis undergo other complications, including
occasional effusion in the joints, tenderness and ache with
local inflammation, crepitus, stiffness, and movement
limitation (2). Development of osteoarthritis is associated with
a number of mechanical and biological factors including loss of
articular cartilage and subchondral bone sclerosis (3,4).
Osteoarthritis can afflict both young and old individuals;
however, it has been reported to be more common among
adults who are between 55 and 64 years old (5).

It has also been indicated that osteoarthritis is also the 12"
leading cause of disability (6). Knee osteoarthritis is a
musculoskeletal condition which is prevalent among older
people, leading to disability and a remarkable decrease in the
quality of their lives. It is also associated with physical pain and
imposes remarkable economic burden on health care systems
all over the world. It is quite predictable that the prevalence
rate of the disease is rising because the global population is
getting older and older every year. Due to the fact that the
world population is getting older, such that 25% of the people
in the US will be over 65 years old by 2040, it has been predicted
that knee osteoarthritis will become a serious challenge in the
public health (7).
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The pathogenesis of knee osteoarthritis is not completely
known yet; however, the key feature in OA has been referred to
as the unbalanced differentiation and proliferation of
chondrocytes. In addition to this, there are some other factors
that play a role in development of OA, including cross-linked
hyaluronates, GDF-5, C-reactive proteins (CRP), Gel-200, and
erythrocyte sedimentation rate (ESR) (8).

Treatment of osteoarthritis is mainly aimed at raising
knowledge about the disease and controlling ache and
stiffness of the joint in order to improve their function. Surgery
and pharmacological and non-pharmacological treatments
have been introduced as common osteoarthritis treatments
(9). Over recent years, there has been increasing tendency
toward non-pharmacological therapies such as
electroanalgesia, laser therapy, and ultrasound for the
management of pain caused by osteoarthritis. In 1994, the
Food and Drug Administration (FDA) approved ultrasound as a
safe and non-invasive physiotherapy for musculoskeletal
conditions, and it has been used for this purpose since then
(10,11). It has been reported that ultrasound physiotherapy
results in the relief of osteoarthritis symptoms and has high
potential cartilage healing effects. Moreover, it has been
indicated that ultrasound physiotherapy regulates
inflammatory responses, helps with cartilage repair, and
enhances the formation of collagen (12). Phonophoresis can
also be achieved with the help of ultrasound; therefore, it is a
non-invasive method of medications to tissues under the skin.
It has also been demonstrated by clinical trials that
phonophoresis can be used as a more effective strategy for
relief of pain associated with symptomatic knee osteoarthritis
than conventional non-drug ultrasound treatments. However,
using of phonophoresis in physical therapy is not well-
supported by clinical evidence (13,14).

According to the results of a recent review that included 10
randomized controlled trials conducted over the period of
1991-2014, ultrasound was introduced as a safe and non-
invasive physiotherapy to relieve pain caused by osteoarthritis
and improve physical functions (15). Another non-
pharmacological treatment to manage osteoarthritis is
microwave physiotherapy treatment which is a physical deep
heating physical agent and has been referred to as a beneficial
method along with ultrasound and short-waves diathermy to
manage and control pain associated with osteoarthritis of
different levels of severity (16).

Non-pharmacological treatments aimed at improving OA
symptoms are highly recommended, and it has long been
recognized that physiotherapy treatments have a significant
role in managing patients with knee joint osteoarthritis.
Physiotherapy treatments consists of some common
techniques, such as manual therapy, insoles and shoes, taping,
and exercise which are effective in decreasing the pain and
other symptoms associated with knee joint osteoarthritis (17).
Knee joint osteoarthritis is typically treated and managed
through physiotherapy which is a non-pharmacological
intervention that is recommended by the European League
Against Rheumatism and the American College of
Rheumatology (18). It includes some treatment techniques like
exercising, manual therapy, taping the knee, and training the
patients to learn how to manage their OA themselves. In most
studies of physiotherapy for knee joint osteoarthritis,
individual components have been assessed, which has failed to
indicate typical clinical practice. Several studies have focused
on the effect of physiotherapy on OA management. Some

studies employed a placebo comparison group (19,20). It has
been reported that physiotherapy is beneficial for OA
management (21). It has also been reported thatodgdf has a
strong effect on pain outcomes (22).

According to what was mentioned above, the present study
was carried out in order to determine and compare the effects
of ultrasound and microwave physiotherapy treatments on
knee joint osteoarthritis by measuring the level of serum
osteocalcin and erythrocyte sedimentation rate in blood.

PATIENTS AND METHODS

The present cross-sectional study was carried out in Hawler
teaching hospital and Rzgari teaching hospital over the period
December 2018 to May 2019. The study sample consisted of 30
men and women who were diagnosed with knee joint
osteoarthritis (OA) based on the clinical and radiographic x-ray
in the two mentioned hospitals. They aged 40 or older with
moderate (Kellgren-Lawrence grade Il or 11l), mono or bilateral
knee OA, and pain lasting for at least three weeks. While
sampling, patients who were receiving physiotherapy
treatment by ultrasound and microwave instruments were
excluded from the study.

The recruited patients were divided into two groups. One
of the groups was exposed to microwave for 15 mints per day,
while the other group was exposed to ultrasound for 5 minutes
per day. Each case received the treatment 4 times a week. The
treatment lasted for one month. Osteocalcin test and
erythrocyte sedimentation rate (ESR) test were carried out for
all of the patients before and one month after the
physiotherapy treatments.

The collected data were analyzed using SPSS (version
18.0). In so doing, multiple pairwise within two groups was
performed by means of paired t-tests where statistical
significance for osteocalcin of ultrasound was set at P<0.05 and
it was highly significant for ESR test for both ultrasound and
microwave treatments. Normal analysis of the two groups, and
completely independent samples t-test and rank sum test were
used to compare and analyze any differences between the
groups before and after the treatment.

In order to take the ethical considerations into account,
informed consent was obtained from all of the patients for
participating in the study and attending regular follow-ups.
Moreover, the research was approved by the Ethics Committee
of College of Medicine.

RESULTS

The results revealed that out of the 30 patients, 22 were
females and 8 were males. Regarding their knee OA side, it was
observed that 7 females and 3 males had knee OA in both knees
(bilateral), 10 females and 3 males had right knee OA, and 5
females and 2 males had left knee OA (See Table 1).

Of the 30 patients with knee joint OA, 15 were treated with
ultrasound and 15 with microwave. Out of the 10 patients with
bilateral knee OA, 5 were treated with ultrasound and 5 with
microwave. Of the 13 patients with right knee OA, 7 were
treated with ultrasound and 6 with microwave. Out of the 7
patients with left knee OA, 3 were treated with ultrasound and
4 with microwave (See Table 2).
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Table 1. Distribution of knee joint OA across genders and knee OA side

Gender
Male Female Total
. Count 3 7 10
Bilateral knee OA % within knee joint OA 30.0% 70.0% 100.0%
.. . Count 3 10 13
Knee joint OA Right knee OA % within knee joint OA 23.1% 76.9% 100.0%
Count 2 5 7
Left knee OA % within knee joint OA 28.6% 71.4% 100.0%
Total Count 8 22 30
% within knee joint OA 26.7% 73.3% 100.0%
Table 2. Distribution of knee joint OA across physiotherapy instruments
Physiotherapy instruments
y Py " Total
Ultrasound Microwave
Count 5 5 10
Bilateral knee OA
% within knee joint OA 50.0% 50.0% 100.0%
Count 7 6 13
Knee joint OA Right k OA — —
cejol lhtnee % within knee joint OA 53.8% 46.2% 100.0%
Count 3 4 7
Left knee OA % within knee joint OA 42.9% 57.1% 100.0%
Total Count 15 15 30
% within knee joint OA 50.0% 50.0% 100.0%
Table 3. Comparing physiotherapy instruments before and after treatment based on osteocalcin and ESR tests
Paired Differences
. . 9 fi | ig. (2-
Physiotherapy instruments Std.  Std. Error 95% Con ldt.ence nterval t df Slg (
Mean . of the Difference tailed)
Deviation Mean
Lower Upper
Pair Osteocalcin testbefore _coon o040 29732 -1.15689 18177 -2.944 14 011
1 and after treatment
Ultrasound Pair  ESR test before and
9.26667 4.30061 1.11041 6.88507 11.64826 8345 14 .000
2 after treatment
Pair Osteocalcin testbefore o123 35097 08003 -.12032 22299 641 14 532
Microwave 1 and after treatment
Pair  ESRtestbeforeand , copa0 5 o703c  gasao 272207 6.34440 5369 14 000

2 after treatment

The results of treating the patients with ultrasound and
microwave were compared through osteocalcin test and
erythrocyte sedimentation rate (ESR) test. The results obtained
from osteocalcin revealed that treatment with ultrasound led
to a significant difference in knee joint OA (p=0.01), while
treatment with microwave did not bring about a significant
difference (p=0.53). Comparing the effects of treatment with
ultrasound and microwave through ESR test indicated that
both treatment methods led to significant differences
(p=0.000) (See Table 3).

DISCUSSION

Osteoarthritis (OA) is a prevalent disease which can lead to
significant morbidity. Research has revealed that OA is more
prevalent among women than men, with about half of them
suffering from OA in their right knees (23). Similarly, the results
of the present study showed that 73.3% of the patients were
females. This finding is also in agreement with those of the
study carried out by Yasemin et al who referred to knee joint OA
as an age-related condition that occurs more frequently in
females than in males (24). Pain while movement is the most
common symptom of OA which restricts individuals’ daily

activities which in turn has a negative effect on the quality of
their lives. Conflicting results have been reported for the
effectiveness of treatment in knee OA (25). According to the
2010 Osteoarthritis  Research  Society International
recommendations for the management of hip and knee OA, the
optimal osteoarthritis management should include a
combination of pharmacological and non-pharmacological
modalities such as physical therapy; however, ultrasound has
not been referred to as a treatment method (26).

The effectiveness of therapeutic ultrasound has been
investigated in some studies which have reported
controversial results in terms of the clinical effectiveness of
ultrasound (27, 28). Therefore, the effectiveness of ultrasound
on knee joint osteoarthritis is not conclusive yet. In their
review, Cook et al reported that ultrasound treatment has no
significant advantage over placebo or short-wave diathermy
for knee joint osteoarthritis (29). Other studies including the
one carried out by Rutjes et al revealed that ultrasound
physiotherapy might be beneficial for patients with knee joint
osteoarthritis. They also pointed out that the conclusions
regarding the effectiveness of therapeutic application of the
ultrasound are limited due to the poor reporting of the stage of
OA, the population, and the features of the device (30).
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In their trial, Jan et al tried to determine the efficacy of
ultrasound in relieving pain and stiffness in patients with knee
joint osteoarthritis and chronic knee contracture. According to
the results of their study, ultrasound was not found to have a
significant role in the management of patients with chronic
knee stiffness and osteoarthritis (31). On the contrary, the
results of the present study indicated that ultrasound is
effective in managing OA. The difference between the study
conducted by Jan et al. (31) and the present one might be
related to the fact that they applied ultrasound 3 minutes and
its intensity was not constant, while in the present study
ultrasound frequency and intensity were constant, and the
duration was 5 min. The present study proved the effectiveness
of ultrasound in managing knee OA. In line with this finding,
Ozgonenel et al who studied the effect of ultrasound and sham
ultrasound as placebo on management of pain and other
symptoms of knee OA reported that ultrasound led to better
results in terms of treatment of knee joint osteoarthritis
compared to the placebo (32).

Pain is a highly significant and remarkable symptom in
knee osteoarthritis. It has been reported to be the result of
some conditions that lead to changes in peri- and intra-
articular and connective tissues. It has been indicated that pain
associated with knee OA can be relieved and knee function can
be improved by applying ultrasound physiotherapy (28,32).
Similarly, the results of the present study indicated that
ultrasound physiotherapy is significantly effective in managing
knee joint osteoarthritis.

In the present study, half of the patients with OA received
microwave physiotherapy as a treatment for their
osteoarthritis. In this regard, it was seen that microwave
physiotherapy, similar to ultrasound physiotherapy, had a
significant effect on erythrocyte sedimentation rate in the
blood, indicating the efficacy of this therapy on management
of knee OA. This finding is in good agreement with those of the
study carried out by Jorge et al who reported that physical
deep heating physical agents like microwave, ultrasound, and
short-waves diathermy are beneficial in managing and
controlling pain associated with knee joint OA of different
severity levels (16). Microwave physiotherapy along with intra-
articular injection of hyaluronic acid has been reported to be
effective in relieving symptoms of knee OA; however, the
efficacy of this method was reported to be lower than that of
radiofrequency diathermy due to the fact that the two methods
have different heating features (33).

As indicated in the present study, ultrasound and
microwave physiotherapies led to improvement in the level of
serum osteocalcin and erythrocyte sedimentation rate in
blood, indicating the effectiveness of these two techniques in
controlling and managing knee OA and its symptoms. This
finding can be justified by referring to the fact that nerve
function and blood circulation improve as a result of regular
exercise and monitoring, which in turn leads to reduced
disability and mobility, enhanced stability, increased muscle
strength, and improved muscle flexibility in patients with knee
joint osteoarthritis (34). Similarly, Shakoor et al concluded that
isometric quadriceps muscle exercise in patients with chronic
knee OA can lead to improved functional ability, increased
range of motion, and decreased pain associated with knee OA
(35).

CONCLUSION

Physiotherapy interventions can lead to a decrease in knee
pain and improvement in knee function in patients with knee
osteoarthritis. Ultrasound and microwave physiotherapy
treatments were found to be effective in controlling the level of
serum osteocalcin and erythrocyte sedimentation rate in
blood, revealing their effectiveness in managing knee joint
osteoarthritis.
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