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[T ABSTRACT |-

Background.: Osteoarthritis OA is a widely spread disorder that may involve any synovial
joint, but it mainly affects weight bearing joints, namely hip and knee. Treatments of knee OA
mainly focus on pain and function. This is usually achieved by conservative, non pharmacologic
therapies. Exercises are known to be effective in reducing pain, improve strength of quadriceps,
improve knee mobility, and thus function. A recently introduced modality, Low intensity laser
therapy (LLLT), is suggested to improve the condition of knee OA This study aimed to assess the
efficiency of LLLT in conjunction with exercises in treatment of knee OA METHODS: sixty bilateral
knees OA patients (22 males &38 females), of age range 45-65 years and mean 52 1 (6), were
randomly selected and assigned to one of the three equal groups (20 patients each); group A.
treated with laser and exercises, group B received exercises only and group C serves as a control
group. Patients in experimental groups received 12 sessions (every other day). Assessment of pain
was estimated by visual analog scale, and function by 50 feet walking speed. These assessment were
done pre and post experimentally in group A & B, and in one month interval in group C. Results

showed that significant improvement in pain an

d function occurred in both groups A&B compared

to group C, but no significant difference was seen in between both groups. Conclusion: LLLT and

Joint.

exercise have been concluded to be no more efficient than exercise alone in treatment of OA of knee
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[ INTRODUCTION - |

steoarthritis (OA) has been reported

to be one of the most common

orthopedic disorders in the world.

For instance, it has been reported
that OA causes pain and dysfunction in 20 %
of the elderly population over 40 years old in
the United States. OA can affect any synovial
joint; however its incidence is particularly high
in weight bearing joints of the lower limbs'.

Osteoarthritis, in most common cases, is
of unknown etiology. However in some
conditions it may occur secondary to other
disorders, such as joint diseases, deformities,
or traumas nearby or involving articular
surfaces”.

Most of the patho-physiological deficits
seen in osteoarthritic patients have been
described in literature including, pain, limited
joint range of motion, and muscle weakness
involving surrounding muscles. Despite this,
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no treatment has been found yet that might
stop the OA process, and therapeutic goals still
focus on reducing pain and improving
function’.

Since symptomatic management still
prevails, the usage of analgesic medications
and non steroidal anti- inflammatory drugs is
wide spread. However, prolonged use of such
therapeutic  interventions shows  several
adverse results, particularly in patients with
concomitant renal, liver, or cardiac conditions.
Thus it has been advised to use them only as
adjuncts to non pharmacologic therapies®.

Physical therapy programs have been
directed towards reducing pain and improving
functional activities of OA patients, with
several modalities reported to be in use
including, superficial and deep heat, TENS,
Laser therapy, and exercises’.

Therapeutic exercises have been reported
to be effective in management of QA. It has
been expressed that exercises are integral in
reducing impairment, improving function, and
preventing progressive disability®. A similar
concept in the treatment of knee OA has been
introduced that focus in  quadriceps
strengthening exercises in addition to general
aerobic exercises with the primary aims of
pain reduction and improving function’.

Different forms of exercises programs
cither acrobic or resistance exercises, have
been found efficient in improving disability
measures, physical performance, and pain in
elderly patients suffering from knee OA®.

A quadriceps strengthening eXercise
have been compared to no intervention
controls in a clinical trial, and was proven to
be significantly better in reduction of pain and
disability in the participating knee OA
patientsg.

Of the various physical interventions
used to relieve the symptoms of osteoarthritis

(OA), low power laser therapy that has been
reported to be extremely successful in Russia
and Eastern Europe'®. Low level Laser therapy
(LLLT), 904 nm, has be reported to be the
most appropriate laser type to be selected,
when aiming to pain reduction. It has been
reported that low-power laser acts on the
prostaglandin (PG) synthesis, increasing the
change of prostaglandin G2 and prostaglandin
H2 into prostaglandin 12 (also called
prostacyclin, or epoprostenol). The last is the
main product of the arachidonic acid into the
endothelial cells and into the smooth muscular
cells of vessel walls, which have a vasodilating
and anti-inflammatory action. This mechanism
was postulated to underlic the good results

achieved by using laser therapy in treating pain

and inflammatory process in a wvariety of
rheumatic pathologies, including rheumatoid
arthritis and degenerative arthritis of the
cervical spine'’,

Laser therapy has been suggested to
reduce pain associated with knee OA when
combined with optimal exercise regimen,
acupuncture and - TENS®. Laser therapy has,
also, demonstrated events of posing some
cartilage stimulatory properties in humans,
with significant increase in proteoglycan
synthesis, in particular with usage of 904 nm
LLLT. This was in addition to suggested pain
reduction and anti- inflammatory effects'”,

However despite the above benefit of
laser therapy, assessing the effect of LLLT on
cases of knee OA versus a placebo control
group, authors came out with the conclusion
that there were no significant differences in
any of the variables studied (daily levels of
pain, analgesic requirements, palpation
tenderness and isokinetic quadriceps strength)
found between the two groups before, during
or after treatment. With regard to the patients’
overall assessment there was a clearly
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demonstrable positive effect of treatment in
both groups. This is likely to be due to a
placebo effect’”.

From the previous literature review it
seems that LLLT effects on treatment of pain
and improving function in Knee OA is not yet
well established, despite it's wide suggested
anti- inflammatory and analgesic effects.
Therefore this study, aimed to identify the
effect of LLLT on pain and function in Knee
OA and determine whether LLLT in
conjunction with exercises might add any
significant improvement to these two vital
parameters, pain and function, or not.

[ MATERIALS AND METHODS __|

Sixty OA patients (22 males and 38
females) whose age ranged between 45 and 65
years (mean 52 + SD 6), have been randomly
selected from the orthopaedic out patients
clinic, faculty of physical therapy, Cairo
University, between June 1999 and February
2000. Patients have, then, being assigned
randomly to one of the following groups;
Group (A), 20 patients received laser therapy,
and exercises, group (B) received exercises
identical to those applied in group (A), and
group (C) served as a control group.

Patients were included under the
conditions that onset of OA was 5 years or
more prior to the onset of the study. Both knee
joints were involved, and body mass index
beyond 29 (overweight and obese).

Patients were excluded in cases of
presence of acute inflammation, previous joint
infection, internal derangement of the knee
joint, recent nearby fractures and joint
stiffness, in addition to any neural affection
that alters pain sensation, or perception.

Assessment was performed using visual
analog scale (VAS) for pain severity, and 50-
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feet walking speed for knee function as will be
further detailed in next section. In the other
hand, ASA medical laser system- scanning
mode, infrared laser 904nm, was used in
treatment sessions for patients in group A.

Evaluation procedures

Each patient was interviewed at the
beginning of the study, and given a full
explanation  of  study objectives  and
procedures. Those who accepted to participate
were asked to sign acceptance consent to
participate prior to initial assessment.

Assessment, for all participants in the
three groups, was done in two occasions;
initial assessment prior to any treatment in
experimental groups (A&B), then at the end of
treatment sessions. In control group (C)
assessment was done at inclusion and then one
month later, a peried similar to the treatment
period in the other two groups but without any
treatment intervention.

Assessment included pain assessment
using VAS; a ten centimeter line marked zero
to the left indicating no pain at all, and ten at
the right hand side indicating intractable pain.
Patient was asked to mark any point through
out this line that he/she felt to best represent
his current pain severity. Then the length from
zero was measured to the closest millimeter'.

Functional assessment was performed

using 50-feet walking time. Patient was asked

to walk the distance of 50 feet (about 15.24
meters) in the out patient clinic’s corridor,
starting from a standing start. Results were
recorded in seconds'”.

Treatment procedures

Patients in experimental groups (A&B)
received 12 sessions, 3 sessions per week (one
session every other day).
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In Group (A) Laser therapy was applied
to both of the affected knee joints separately.
Patient was placed in relaxed supine lying
position, knee joints were semi- flexed to 20
degrees and maintained in this position using a
soft cushion. Patient wore black goggles; skin
over the treated area was thoroughly cleaned
with alcohol. Scanner beam was adjusted
cephalo-caudally from 5 cm above upper
border of patella in this relaxed position, down
to the greater tuberosity of tibia and medio-
laterally from medial epicondyle of femur to
the head of fibula. Duration of application was
18 minutes per treated knee joint, with energy
output adjusted to 1.3 joules/cmZ2.

Exercise program included quadriceps
setting exercises, terminal knee extension
exercises, and flexion to extension exercise
from semi reclined position. Repetitions for all
three exercises were 30 repetitions in 3 sets
(10 each) with resting durations in between
equal in time to training period.

In group (B) same exercise program, was

performed with patients under treatment.

In group (C) no treatment intervention
was applied during the duration of one month,
i.e. the experimental period.

[ RESULTS |

This study has been directed towards
identifying the effect of Laser therapy and
exercises versus exercises alone in treating
pain and improving function in OA patients.

Patients have been divided into three
groups; group A received Laser and exercises,
group B received exercises, and group C
served as a control group.

Results of this study showed that pre
experimental values for pain in patients of the
three groups were not significantly different,
which provides basis for post experimental
comparison between the three groups.
Comparison has been done using one way
ANOVA (Table 1).

Table (1): ANOVA table for comparison between pre experimental pain values in the three groups.

Mean 5.D. F P-value F crit.
Group A 6.80 1.57 0.433373 0.650437 3.158846
Group B 6.85 1.39
Group C 0.83 1.47
P>0.05

ANOVA results, also, have shown that
post experimental values for pain in patients of
the three groups indicated significant
difference in pain reduction (Table 2). To
identify the exact source of significant
differences, test of least significant difference
(LSD), indicated that there was no significant

difference between laser and exercises in

group A, and exercises only in group B. While
both groups A and B were found to be
significantly different compared to group C.
Comparison  between pre  and  post
experimental means of pain intensity in the
three groups is shown in fig. (1).
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Table (2): ANOVA results of pain values obtained post experimentally between the three groups.

Mean S.D, F P-value Ferit
Group A 3.65 1.63 8.700647 0.000504 3.158846
Group B 2.65 1.76
Group C 5.20 2.38
P> 0.05.
- ) - ‘Pre |
- ‘[ Post i

Pain intenisty in degrees
QO = N W kR 0~

4

i
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Group A

Group B

Group C

Fig. (1): Comparison between the means of pain intensity values in pre and post experimental

assessinents in the three groups.

As for 50 feet walking speed test, which
was used to indicate functional capacity of OA
patients in the current study, ANOVA test did

not show significant difference between the
groups pre-experimentally (Table 3).

Table (3): ANOVA table for comparison between pre experimental values for 50 feet walking in the three

roups.
Mean S.D. F P-value F crit
Group A 422 4.43 0.906442 (.409702 3.158846
Group B 44.75 6.82
Group C 44.15 7.18
P>0.05
Considering post experimental and it has been identified that groups A & B

assessment for 50- feet walking speed for
patient in the three groups under assessment
ANOVA test has shown that there was
significant difference between the obtained
values in the three groups. LSD test has been
applied to identify the source of significance,

have no significant differences in between,
while both differs significantly in improving
function from the control group C (Table 4).
Comparison  between pre  and  post
experimental means of 50 feet walking speed
in the three groups is shown in fig (2).
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Table (4): ANOVA results for comparison between post experimental values for 50- feet walking in the

three groups.

Mean S.D. F P-value F crit
Group A 3i.2 5.29 18.69386 5.72E-07 3.158846
Group B 32.5 0.27
Group C 41.45 571
P>0.05
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Fig. (2): Comparison between means of 50-feet walking speed in pre and post experimental assessments

in the three groups.

[ DISCUSSION ]

This study has been conducted to
investigate whether low level laser therapy
(LLLT) would be helpful in reducing pain and
improving function in cases of knee OA when
used in conjunction with exercises therapy or
not. The result showed that using LLLT
together with exercises provides no significant
improvement than applying exercises alone.
However, both conditions have been
significantly better when compared to control
group, receiving no treatment.

This result agree with the findings of
Bulow et al., (1994), who demonstrated that no
significant difference has been found between
LLLT and placebo group in pain intensity and
function'?.

However, several researchers have
pointed out that LLLT was found efficient in
reducing  pain . and inflammation  in
contradictory with results obtained in this
study’ 4092 The first of which is a literature
review article, whose authors, concluded that
available literature were insufficient to provide
a conclusive decision about efficiency of any
of the investigated modalities. The second'?,

was more or less of the same opinion as the

first. Authors indicated that there are only six
clinical trials in this subject that can be found
in literature, most of which showed no
evidence of accuracy. of their measurements,
and their explanations were based on
theoretical suggestions rather than a controlled
experimental work. Authors, again, ensure the
need for much effort to ensure results of LLLT
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in degenerative arthritis. The third trial'" was
not a controlled clinical trial but rather a wide
scale investigation of the effect of LLLT on a
variety of painful pathologies including
rheumatoid, epicondylitis, degenerative
arthritis, and even ulcers. Both chronic and
acute painful conditions included. In addition,
their explanation of the mechanism of pain
reduction by laser therapy has been adopted
from theoretical backgrounds rather than
laboratory analysis. The last study'? who
suggested a mechanism for LLLT in treating
joint arthritis, concluded that LLLT is more
efficient with rheumatoid arthritis than OA
also, authors determined that several factors
that include wavelength, treatment duration of
LLLT, dosage, and site of application over
nerves instead of joints should be investigated
in controlled clinical trials before reaching a
final judgment about effects of LLLT in the
treatment of OA.

In relation to exercises, despite
variations in types of exercises selected in
different clinical trials involving treatment of
OA"B, that involves aerobic and resistance
exercises, in various isometric, isotonic and
isokinetic forms, all authors™*"% agree with
the results of this study, which ascertain the
efficiency of quadriceps training in pain
reduction and improving function in knee OA
patients.

| B CONCLUSION |

Within LLLT parameters applied in this
study, it has been concluded that LLLT has no
significant role in improving pain and function
in OA of the knee joint when applied in
conjunction with exercises, than exercises
alone. This view has been further augmented
by the fact that LLLT equipments are,
generally, of high costs. Besides it has been
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considered time consuming within sessions, as
it was applied for over 36 minutes per session,
particularly when compared to its relatively

non satisfactory outcomes.
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