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Novel triple therapy in osteoarthritis of knee joint

Kalyan K. Hukumathirao, Ashok N. Kotha, Venugopal R. Pondugula, Satya K. Koduru*

NRI Academy of Sciences, Orthocare, Chinakakani, Andhra Pradesh, India

Received: 05 January 2023
Revised: 12 January 2023
Accepted: 13 January 2023

*Correspondence:
Dr. Satya K. Koduru,
E-mail: kodurusk@gmail.com

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under
the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT

Background: Regenerative medicine may be defined as the process of replacing or regenerating human tissues or cells
of humans to restore or to get very near to normal function of human life. Biological tissues found in humans such as
blood, fat, bone marrow are the main resources of regenerative medicine which help in natural process of healing of
soft tissue. Extracorporeal shock wave therapy (ESWT) is a physical modality that helps in enhancing healing process
of soft tissues. Osteoarthritis of the knee joint is a gradually progressive degenerative condition with the loss of articular
cartilage. The early stages of disease are managed conservatively with the aim of retarding the rate of cartilage
destruction.

Methods: A total of 80 patients underwent the novel triple therapy. The objective is to find out the potential of
combination therapy in early degenerative disease of knee with the aim of reduction of inflammation. A protocol was
developed which involved three injections of platelet rich plasma (PRP), six sessions of combined ESWT and
physiotherapy.

Results: Evaluation was mainly based on WOMAC/KSS/VAS scores. Patients in stage 1 and 2 (55+15=70) had
excellent results for 36 months, patients in stage 3 (10 cases) had satisfactory outcome at 24 months.

Conclusions: Triple therapy is an alternative treatment or in few cases a definitive treatment in degenerative disease of
knee joint where medical and surgical management has minimal or no role. Triple therapy in mild to moderate
osteoarthritis of knee joint has better outcome.
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INTRODUCTION
Regenerative medicine in orthopaedics

Regenerative medicine is a branch of medicine that deals
with replacing or regenerating cells or tissues or organs of
humans to restore or to get very near to normal activities
of human life.12 Biological tissues found in humans such
as blood/fat/bone marrow are the main resources of
regenerative medicine which help in natural process of
healing of soft tissue structures of human body like
muscles, tendons, ligaments  and cartilage.
“Orthobiologics” refers to the use of biological substances
to help musculoskeletal injuries heal quicker. They are
used to improve the healing of fractured bones and injured

muscles, tendons and ligaments, healing of degenerative
joints and are derived from substances that are naturally
found in body.>®> When they are used in concentrations
many times the normal, they can potentially help speed up
the healing processes.

These orthobiologics evolved over last few decades and
the following are few examples of them.
1st generation - hyaluronic acid (HA), 2nd generation -
platelet rich plasma/autologous conditioned serum
(PRP/ACS), 3rd generation -bone marrow aspirate
concentrate/mesenchymal stem cells (BMAC/MSC), 4th
generation - adipose mesenchymal stem cells
(AMSC)/stromal vascular fraction (SVF) and goldic —
gold induced cytokines which is used along with stem cells
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in few parts of the world with encouraging positive results,
and latest is 5th generation - gene therapy — in vivo under
trail .6

Physical modes

Few modalities help in enhancing healing process of soft
tissue degeneration and injuries: exercise - helps
mobilizing stem cells into peripheral blood circulation,
ESWT, and laser therapy.’

ESWT and laser therapy helps in acceleration of tissue
healing, increased circulation, pain reduction, decreased
inflammation.®

Obijectives

To find out the potential of combination therapy with
(ESWT/PT/PRP) in early degenerative disease of knee.
The staging system for osteoarthritis (OA) of the knee is
shown in Table 1.

Table 1: Staging of knee osteoarthritis.
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METHODS

This is a prospective study conducted on patients suffering
from OA of the knee joint.

The study period was from April 2018 to March 2021.
Selection of cases was done mainly from January 2018 to
March 2018.

The study was conducted at Orthocare, Vijayawada and
follow up was done at the department of orthopaedics at
NRIGH.

70 females & 10 males were recruited for the study based
on inclusion criteria. The patients were aged between 45 to
60 years. Among the 80 patients, 55 cases were in stage 2
OA, 15 cases in stage 1 OA and remaining 10 cases were
in stage 3 OA. Out of 55 in stage 2, we had 50 females and
5 males, 12 females and 3 males in stage 1 and 8 females
and 2 males in stage 3.

Inclusion criteria

The study included: KL grade 1 to grade 3 OA, primary
OA, pain at least for 3 months, and age between 45 and 60
years.

Exclusion criteria

The study excluded: KL grade 4 OA, secondary OA,
coagulation disorders, immunodeficiency patients,
pregnant women, and uncontrolled diabetes.

All the patients were asked to attend a formal meeting and
explained about the study we are going to perform on them
and after taking consent from 80 cases we started doing the
study from April 2018.

We analyzed all the 80 cases at the end of 36 months.

The intensity of knee pain was evaluated using the visual
analogue scale (VAS) after the patients have remained in
a weight-bearing state for 5 minutes (walking or standing).
The pain level was rated by each patient from 0 to 10 cm,
where 0 represented ‘no pain’, and 10 represented
‘unbearable pain’.

The patients’ disability was evaluated using the valid and
reliable modified Western Ontario and MacMaster
Universities osteoarthritis index (WOMAC). It is a
questionnaire that evaluates disabilities in performing
daily living activities. This method is relevant and
appreciated for its simplicity and allows assessment of the
patients” opinions of their functional disabilities.
WOMAC/KSS/VAS scores were taken on the day of
starting of the study and results were mainly based on these
SCOores.

Clinical evaluation along with radiological grading was
done before enrolling the cases into study after taking
informed consent from patients.

Protocol of novel triple therapy of degenerative knee

Day 01 — PRP, day 03 - ESWT + physiotherapy, day 05 -
ESWT + physiotherapy, day 07 - ESWT + physiotherapy,
day 10 — PRP, day 12 - ESWT + physiotherapy, day 14 -
ESWT + physiotherapy, day 16 - ESWT + physiotherapy,
and day 20 — PRP.

ESWT

It is a non-invasive method that uses acoustic waves to
treat a wide variety of musculoskeletal conditions. Total 6
sessions of ESWT given for the cases enrolled for this
study, and non-focused - radial or dispersive type is used
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on the day 3, 5, 7, 12, 14 and 16 at frequency of 9 Hz and
energy used 2.5 bar with 2500 shocks per session.

Physiotherapy
The rehabilitation program designed to decrease the pain

intensity and improve the knee range of motion, isometric
quadriceps strength, and level of functional performance

in all knee OA groups for 6 days especially on the day
when ESWT was planned (day 3, 5, 7, 12, 14 and 16).

Statistical analysis
Data entry was done using Microsoft excel, and it

statistically analyzed using statistical package for social
sciences (SPSS version 16) for M.S. Windows.

EE;/‘] * Take two 20 ml syringe with each 3 ml ACDA and 17 ml venous blood (overall 34 ml blood)

» Remove needles,cover the tip of barrels with insulin caps

« Cut the edges of syringe (cut the plunger and overhangs of the barrel

« Aspirate plasma and buffy coat through three way stopcock into another syringe, as a result, 20 ml will be collected

« Take another 20 ml of normal saline as a counterweight

« Place two syringes in opposite direction in the centrifuge

*Place it in centrifuge with pre-set spin of 1500 RPM for 15 mins place two syringes in the opposite direction ]

« Centrifuge with Pre-set spin of 3500 RPM for 7 minutes

* Discard plasma except for 1-2 ml

step | * Collect buffy coat with 1-2 ml of plasma

Ce<

Figure 1: Steps in the preparation of platelet rich plasma.

RESULTS

Based on WOMAC/KSS/VAS scores, pre-treatment and
post treatment responses were evaluated. Follow up was
done for 36 months (3 m/6 m/12 m/18 m/24 m/30 m and
36 m).

Stage 1 and 2 (55+15=70) had excellent results for 36
months, stage 3 (10 cases) had satisfactory outcome for 24
months.

In Table 2 of Womac score the results are clearly showing
the advantage patients received especially in stage 1 and 2

compared to stage 3. In stage 3 after 24 months score was
getting into higher side.

In Table 3 of KSS score the results are clearly showing the
advantage patients received especially in stage 1 and 2
compared to stage 3. In stage 1 and 2 upto 36 months score
was getting into higher score which indicates good result.

In Table 4 of VAS the results are clearly showing the
advantage patients received especially in stage 1 and 2. In
stage 3 after 24 months score was getting into higher side
which indicates patients are getting back into pre therapy
status.

Table 2: Pre and post therapy WOMAC Scores.

Post 03 Post 06 Post 09 Post 12 Post 18 Post 24 Post 36
Pre and post therapy scores — stages 1 and 2 - WOMAC
82 0-5 0-5 0 0 0 10-15 20-30
Pre and post therapy scores — stage 3 - WOMAC
78 0-5 0-5 0 0 0 35-40 40-50

Table 3: Pre and post therapy knee society score.

Pre Post 03 Post 06 Post 09 Post 12 Post 18 Post 24 Post 36
Pre and post therapy scores — stages 1 and 2 - knee society score
59.9+13.5 67.7+14.2  69.3+t16.8  78.2+10.0  80+6.8 87.9+11.1  90.845.2 92.5+14.4
Pre and post therapy scores — stage 3 - knee society score
58.7+12.6 62.4+11.7  69.948.3 75.7+7.9 85.6+11.0  88.9+16.7  86.5+13.3  85.1+13.7
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Table 4: Pre and post therapy Visual Analogue Scale scores.

Post 03 Post 06 Post 09 Post 12 Post 18 Post 24 Post 36
Pre and post therapy scores — stages 1 and 2 - VAS
8/10 2/10 2/10 0/10 0/10 2/10 2/10 2/10
Pre and post therapy scores — stage 3 - VAS
8/10 2/10 2/10 0/10 0/10 2/10 6/10 8/10
DISCUSSION across piezoelectric elements mounted in a sphere, which

Osteoarthrosis is a disorder of synovial joints caused
mainly by the uncoupling of balance between cartilage
regeneration and degeneration due to focal loss of hyaline
cartilage leading to proliferation of cells and the formation
of new bone and remodeling of joint surfaces.
Osteoarthrosis is a dynamic repair process of synovial
joints that may be triggered by a wide variety of causes. It
is a result of the imbalance between various factors.

Table 5: Molecules.

| Bad molecules _ Good molecules |
MMPs — matrix TGF —transforming
metalloproteinases — growth factor; TIMP
collagenases, gelatinases, 1 and 2 — tissue
stromelysins — degrade inhibitor of
collagen, proteoglycans, metalloproteinases;
elastin; IL-1, TNF — IRAP — interleukin
interleukins — inflammatory  receptor antagonist
—enhance MMPs; ADAMTS  protein; A2M —

— disintegrins — prevent

alpha 2
platelet function macroglobulin

ESWT in degenerative arthritic condition

ESWT is a non-invasive method that uses acoustic waves
to treat various  musculoskeletal  conditions.’
It promotes neovascularization at the tendon-bone
junction, stimulate proliferation of tenocytes and
osteoprogenitor  differentiation, increase leukocyte
infiltration, and amplify growth factor and protein
synthesis to stimulate collagen synthesis and tissue
remodelling.!®!! These waves create compression and
shear loads on the surface of the material. This rapid
interaction between compression and shear forces results
in cavitations. This is the basic principle behind ESWT.*2
It helps in healing, improves blood supply, and helps in
pain reduction.

There are 2 types: focussed - for lithotripsy, and non-
focussed - radial or dispersive used in orthopaedics.
An electromagnetic source by passing an electric current
through a coil to produce a magnetic field generates a
shockwave, which results in sudden membrane deflection
and generation of pressure waves in a fluid. Subsequently,
a lens is applied to focus these waves onto the diseased
area of the body, and the length of the lens can be used to
determine the therapeutic point.®* Piezoelectric sources
can produce shockwaves via a high-voltage discharge

induces a pressure pulse in the surrounding water that
increases to a shockwave. The expansion of each element
generates a pressure pulse that enables the self-focusing of
waves toward the target, creating an extremely precise
focus and high level of energy. The various features of
these shockwave devices like energy density, pressure
distribution, and total energy at the second focal point, are
used to treat a variety of diseases like musculoskeletal
disorders and urolithiasis.** Chronic OA pain appears to be
related closely to an increase in the growth of nonvascular,
substance P-positive sensory nerve fibres.'> Many studies
have demonstrated the ability of ESWT to reduce OA pain.
This effect is because of the neovascularization, and by
repairing inflamed tissues via tissue regeneration. In a
previous study, Ochiai et al applied treatment to the medial
sides of knees in a rat model of OA.'6

Figure 2: Handle of ESWT (clicked in the clinic
orthocare).

Figure 3: Shockwave system (clicked in the clinic
orthocare).
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PRP in degenerative disease of knee

It helps in environmental rebalancing in an arthritic joint,
stimulates regeneration of damaged articular cartilage,
stem cell migration can be mobilized.'” The use of
biological agents, including PRP in orthopaedics, has
increased exponentially over the previous years because of
its autologous nature, lack of side-effects, and supposed
effectiveness. Platelet-rich plasma is an autologous blood
product with platelet concentrations much more than the
normal.

Figure 4: Steps in preparation of PRP (a) centrifuge
machine, (b) centrifuge rotor at centre, (c) 3 ml
ACDA+17 ml blood in each syringe, (d) after first spin
1500 rpm for 15 minutes in centrifuge, (e) second spin
3500 rpm for 7 minutes, (f) after second spin—remove
platelet poor plasma leaving 3-4 ml at the bottom, and
(9) final PRP.

Tissue repair is a complex process comprising chemotaxis,
cell proliferation, angiogenesis, and matrix formation.
Platelets play a crucial role in all these functions by
releasing growth factors. High concentrations of proteins
such as endothelial cell growth factor, vascular endothelial
growth factor (VEGF), platelet-derived growth factor
(PDGF), and fibroblast growth factor (FGF) have led to
the conclusion that PRP may be useful in conditions
requiring tissue healing. Conversely, transforming growth

factor (TGF-B1), present in PRP, has a negative effect and
can lead to non-predictable results. Keeping all the above
in mind we decided to combine all these 3 modalities in
degenerative knee disease and following protocol was
designed by our group.

The rehabilitation program decreased the pain intensity
and improved the knee ROM, isometric quadriceps
strength, and level of functional performance in all knee
OA groups.'®

The study was conducted on a small group of patients and
hence cannot be generalised. Though it is a prospective
study, there is no comparison group to the participants. It
is an observational study with no blinding techniques
followed.

CONCLUSION

Our triple therapy is an alternative treatment or in few
cases a definitive treatment in degenerative disease of knee
joint. Orthobiologics is definitely a game changer in
managing degenerative diseases of knee or any other
chronic inflammatory pathologies where medical and
surgical management has minimal or no role. Triple or
multidimensional treatment in mild to moderate OA has
better outcome and definitely changed the outcome better
than NSAIDs and Intraarticular steroids which are just
symptom relievers.
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