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Abstract
Background
This research aims at assessing the use of ultrasound in combination with a ayurvedic ani-in ammatory
Zingiber Cassumunar gel, considering the parameters of physiotherapy on knee osteoarthritis. Zingiber
cassumunar (ginger) has been used, for its anti-in ammatory properties, orally as well by it’s topical
application. Improvement in pain, range of motion, balance and an overall quality of life in patients with
osteoarthritis of knee has been studied through various physiotherapeutic exercises. In this study Otago
exercise programme includes strengthening of lower limb and balance exercise along with walking
protocol.
Methodology: In this research we will include 52 subjects (n=52) having knee osteoarthritis between
grade 1-3 according to Kallgren and Lawrence. In his randomized controlled single-blinded trial the
subjects will be randomized into two group independent design (Group A and Group B) through envelope
method of randomization. Group A will receive conventional therapy while Group B will be the
experimental group. E cacy of the intervention for both the groups is checked at the end of 2 weeks by
using VAS, universal goniometer, WOMAC, star excursion balance test(SEBT) as the outcome measures.
Discussion: The goal of this Randomized control trial is to examine the impact Zingiber Cassumunar
phonophoresis in Knee osteoarthritis patients. This randomized control trial will help identify the rapid
and long term effects of Zingiber Cassumunar phonophoresis on Knee osteoarthritis. This research
ndings will help develop a new prospect for the treatment of Knee osteoarthritis.
The clinical trial registry-India(CTRI) registration number for this trial is CTRI/2021/05/033459.

Introduction
Knee complex is formed by tibiofemoral and patellofemoral articulations. It is a synovial hinged joint with
3 degrees of freedom of angular motion. The ligaments, menisci and the muscles present in and around
the complex are responsible for its stability, both static and dynamic (1).
As it is the major weight bearing joint of the lower limb it is often subjected to high amount of weight
bearing stresses throughout the life. This makes knee a common site of pain (2). This pain if increases
with aging leads to a condition called as Osteoarthritis.
Knee osteoarthritis (KOA) is a chronic degenerative condition and a major contributing factor of disabling
health conditions, globally. A prevalence of 22% to 39% of osteoarthritis in India is seen (3). With an
increase in the prevalence of obese patients and an increased life expectancy in recent years the number
of people suffering from knee osteoarthritis has also intensi ed. World Health Organization reports that
18% of women and 9.6% of men above the age of 60 years have some symptom of osteoarthritis,
worldwide (3).
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Pain along with impaired functions of the joints have been the major limiting symptoms which ampli es
over the period of time, with varying severity along the course, in all individuals. OA, consistently known
as mileage joint agony, is a state wherein basic joint cushions, more speci cally articular cartilage
disintegrates. During this process the joint and the bones gets rub on each other causing wearing and
tearing of the surrounding joint cartilages(4).
Stiffness, pain, limited range of motion, crepitations, joint effusions, bony enlargements and deformities
are the signs and symptoms of how the condition manifests itself in an individual. Out of this pain is the
major cause of functional de cits and reduced independence while performing activities of daily living.
Even though it is said to be the condition of old age sometimes it can even be seen in the young
populations. According to the previous literature it spikes more about after age 45 as indicated by the
joint pain establishment. The most broadly perceived purpose behind OA knee is age. In any case, there
are a couple of components or risk factors that increase the threat of making tremendous joint agony at
any age(5).The stress of the entire body weight fall on the knee. Each Kilogram of weight you procure
re ects almost 3 to 4 extra kilogram on the knee (6). Thus weight plays a major in the developing as well
as worsening of the condition. Genetically this consolidates the hereditary changes that may make an
individual more susceptible to developing this condition(7). People with explicit occupations that
consolidate a lot of activity that can pressure the joint, for instance, bowing, slouching down, or lifting
profound burdens (25 kgs or more), will be the most susceptible to develop osteoarthritis of the knee
considering the steady strain on the joint(8). Even fragile muscles around the knee can provoke
osteoarthritis(9).
Clinically according to Kallgren and Lawrence system severity of OA is classi ed into grades from 0 to 4
and the classi cation is done on the basis of radiographic evidence (10).The grades are:
Grade 0- No signi cant presence of OA
Grade 1- doubtful narrowing of the joint space with possible osteophyte formation.
Grade 2 - possible narrowing of the joint space with de nite osteophyte formation.

Grade 3- de nite narrowing of joint space, moderate osteophyte formation, some sclerosis, and possible
deformity of bony ends.

Grade 4 - large osteophyte formation, severe narrowing of the joint space with marked sclerosis, and
de nite deformity of bone ends.
Pharmacological and surgical treatment methods of KOA have found to have a mixed potency with long
term adverse side effects (11). Hence, the recent treatment approaches have progressively concentrated
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upon modi cations in the lifestyle to manage KOA. Incorporating exercise as a part of lifestyle
modi cation have found to have a good e cacy as an intervention in KOA patients (12).
As the individuals with OA knee are relatively inactive a decrease in their strength speci cally of their
lower limb muscles of the affected leg have been seen (13). Apart from having a deteriorating effect on
strength, the complex sensory-motor function, balance, is also reduced. Coordinated functioning of
vestibular, visual and musculoskeletal system acts to produce postural stability. Balance also majorly
depends on the proprioception which also have found to decrease with age and reducing weight bearing
activities. Therefore a reduction in both static dynamic balance along with diminished muscular strength
in elderly have led to a diminished performance of physical activities (14).
Exercise have constantly resulted in giving meaningful improvements in all the symptoms of pain (15),
functions and quality of life. Exercises are therefore now been advised as the rst and important line of
management in the contemporary treatment guideline(16). An exercise programme that focuses on all
the aspects i.e. strength, exibility, proprioception and aerobic capacity like Otago Exercise programme
(OEP) is taken which results in improvement in the balance as a result of an overall improvement in the
above mentioned domains.
Patients of knee OA are treated at various stages of the condition and the outcome of rehabilitation
protocol is directly proportional to the patient’s current condition and compliance to treatment
protocol(17). Therapeutic ultrasound (US) is a major modality used for the management of pain by
physical therapists. It produces high frequency sound waves through its piezo electric mechanism as a
result of which there is an increase in the ow of blood and metabolic activity in the area of application
leading to facilitation of tissue recovery and reduction of pain and in ammation It has also been seen
through previous literatures that ultrasound has prominent effect on enhancing knee functions through it
thermal and non thermal effects.
Aqua Sonic gel has been used as a coupling medium for the transmission of ultrasonic waves to the
tissues to reduce skin impedance with a transmission of 72.6%.Aqua sonic gel contains water and
propylene glycol to make it thick and sticky so that it does not drip of the skin while application.
NSAIDs are often used orally as the rst line of treatment in arthritis , but lead to increased risk in long
term side effects of Gastrointestinal tract (18). Ayurvedic herbs especially those with anti-in ammatory
properties have also been used in the treatment of osteoarthritis both orally as well as with their topical
application (19). A study shows that only 19% individuals taking Ayurvedic treatment for OA knee took
pain medicine compared to the 81% individuals taking conventional treatment therapy for the same (20).

The major bene t of these plant-based medicines is that these have very few side effects unlike the
allopathic medications. The herbs mainly, Turmeric, Ashwagandha, Sunth (Zingiber Cassumunas Roxb),
Boswellia have shown to decrease pain. The orally taken Ayurvedic medicines have also shown to be
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effect but with few side effect of Gastro-intestinal tract and with a colour, appearance and taste not
necessarily attractive to patients (18).

Reagents
Equipment
Procedure
·
The study begins with presentation of synopsis to an ethical committee and after approval from the
ethical committee.
·

The subjects are then taken from the OPD settings of the AVBRH and RNPC on the basis of inclusion

and exclusion criteria.
·
The subjects were then explained about the study. Consent was taken from those eligible and willing
to participate in the study
·
Prior to the intervention the Assessment form (Annexure III) is lled which includes the demographic
data and the pretreatment values of our outcome measures. These include:
1.

Pain assessment: Patient is explained about the visual analogue scale (VAS). The patient is then

asked to rate his pain by marking it on the 10cm scale (Annexure II).
2.

Range of motion ROM: Universal goniometer is used to assess the ranges of knee.

Ø Knee exion ROM
ü Patient position: Supine lying with knee in extension and hip in 0 degrees of extension, abduction and
adduction. A towel is placed under the ankle to allow maximum knee extension.
ü Stabilization: Femur is stabilized to prevent rotation, abduction and adduction at hip.
ü Fulcrum: lateral epicondyle of femur
ü Static arm: parallel to the lateral midline of the femur using greater
Trochanter as reference.
ü Moving arm: parallel to the lateral midline of bula using lateral malleolus and bular head for
reference.
Ø Knee extension ROM: It is measured from the end position of knee exion to the starting position.
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3.

WOMAC (Annexure II): The scale is explained to the patients and are then asked to ll.

4.

Star Excursion balance test: Patient stands in the middles of the markings.

He then rst takes stands on the unaffected leg and reaches out with the affected leg in the 8 directions
starting from anterior to anteromedial and ending at antero-lateral direction. Similarly, he then takes
stance on the affected leg and the unaffected leg is used for reaching out. The total reach distance is
calculated for each leg by adding up the reach distance in each direction for that leg. A trial of 2 is taken,
out of which the better result is considered and recorded.
·

Once the assessment is completed, intervention is given as follows:

1. Ultrasound: Patient is in supine lying with the affected knee exposed. The area of application is
cleaned and the gel is applied over the area. The ultrasound is then applied for a period of 8 minutes with
the intensity lying between 0.8-2.5w/cm2.The probe is continuously moved in circular direction. The
method of application is therefore direct contact. Area of application is then cleaned. Number of
sessions: 5 sessions/week for 2 weeks.

Group A (Control group):
The carefully monitored physiotherapy program will include 8 mins of continuous mode Ultrasound
therapy of 1 MHz frequency with routine aqua sonic gel and at intensity of 0.8- 2.5 w/cm2. This is then
followed by Otago exercise program.

Group B (Experimental Group):
The carefully monitored physiotherapy program will include 8 mins of continuous mode Ultrasound
therapy of 1 MHz frequency with Zingiber Cassumunar Roxb phonophoresis and an intensity of 0.8- 2.5
w/cm2. This is then followed by Otago exercise program.

2.

Strengthening Exercise: Following strengthening exercises are given

Number of sessions: 3 sessions in the rst week.
2 sessions in the second week.
Total of 5 sessions
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3. Balance exercise: Following balance exercises are given
Number of sessions: 2 sessions in the rst week
3 session in second week
Total of 5 sessions
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