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Effect of Mean Platelet Volume on Platelet
Rich Plasma Based Injection Therapy in
Patients with Osteoarthritis of the Knee Joint-

A Longitudinal Study
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ABSTRACT

Introduction: There are different types of arthritis seen in elderly
patients, of which Osteoarthritis (OA) is the most common. Platelet
Rich Plasma (PRP), which is derived from blood, contains many
growth factors. Platelet count and indices in PRP has association
with pain score of OA, further study will prove its significance.

Aim: To find the correlation of platelet parameters like platelet
count, Mean Platelet Volume (MPV) and Plateletcrit (PCT) with
clinical OA improvement score in PRP-treated patients of OA.

Materials and Methods: The longitudinal study was done in the
Department of Pathology, PDU Civil Hospital, Rajkot, Gujarat,
India, from January 2021 to October 2021. Study was conducted
on 40 patients, who were administered intra-articular injection
of PRP prepared using double spin method. It was injected at
the site of maximum pain in the knee joint. Platelet count, MPV
and PCT were noted in the pre and post intervention. Patients
were followed-up at two months and six months. The data was
analysed using Friedman Analysis of Variance (ANOVA) and
Pearson’s correlation test.
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Results: The mean age of patients was 58.57+4.95 years and
there were 26 (65%) females and 14 (35%) males. Increase
in platelet count, MPV, PCT in PRP prepared by double spin
method and improvement in Visual Analog Scale (VAS) (Before-
8.38+0.63; After-4.28+0.85), Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) (Before-63.30+4.99;
After- 43.67+5.22) and International Knee Documentation
Committee (IKDC) (Before-45.04+6.06; After-66.14+5.78) score
were found to be statistically significant. Correlation of platelet
parameters WOMAC with Platelet count (p-value=0.052,
R-value=-0.310), VAS with MPV (p-value=0.005, R-value=0.436)
and IKDC with PCT (p-value=0.032, R-value=0.339) were also
statistically significant at six months follow-up.

Conclusion: Single dose intra-articular injection PRP in OA
knee with KL Grade 1 and 2 is valuable, efficient and cost-
effective treatment to reduce or delay in knee replacement. The
study showed the significant correlation of platelet parameters
with OA improvement scores.
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INTRODUCTION

Platelet Rich Plasma (PRP) is now very popular for treating hair
loss, sports injuries, and various inflammatory diseases. Early
research suggests that Osteoarthritis (OA) pain and stiffness may
be treated with PRP injections by altering the joint environment
and lowering inflammation, but more research is needed to find a
correlation between platelet indices of PRP and relief of pain in OA
[1,2]. The PRP is injected into the affected area, such as a tendon
or knee, as needed. The treating doctor may occasionally utilise
ultrasonography to direct the injection. To hasten the healing process,
it is intended to raise the concentration of particular bioproteins or
hormones, known as growth factors, in a particular location. The
mechanism underlying PRP injections is not well understood. PRP
contains a high concentration of growth factors. They stimulate
and accelerate the healing process. Thus, reducing pain and even
boosting hair growth [3]. The use of PRP to accelerate the healing
of bones, cartilage, and soft tissues has revolutionised the field of
musculoskeletal medicine [4].

Tissue recovery is a gradual and occasionally obstinate process.
It's crucial to find a way to quicken tissue recovery, not just for
athletes but also for everyone who deals with tendinopathy, OA,
acute muscular injuries, etc. Musculoskeletal professionals started
using PRP for the treatment of cartilage issues as early as 2003,
despite the scant scientific proof [5,6]. PRP has been demonstrated
to be at least as effective as intraarticular hyaluronic acid and steroid

injections for the management of symptoms in early OA of the knee
[7]. The use of this therapy, a minimally invasive procedure, could
help to promote tissue regeneration.

Alpha granules, which are present in PRP, release almost all of their
stored growth factors in the first hour and around 70% of them in
the first 10 minutes [8]. Some of the cells involved in tissue repair
and bone and cartilage regeneration are activated by these growth
factors [9]. PRP is an autologous blood product, thus there is no
risk of immunological reactions or disease transmission, but there is
always a chance of a local reaction with any injection technique.

Platelet count and indices in PRP has association with pain
score of OA, further studies are required to prove the strength of
the association. Intra-articular PRP injection is a safe treatment
modality with limited financial cost. However, expertise is required
for the same. A research on early OA knee patients found that PRP
was more efficient than placebo in reducing pain and stiffness and
enhancing knee functioning in the short term [1]. Thus, the present
study aimed to find the correlation of platelet parameters like
platelet count, Mean Platelet Volume (MPV) and Plateletcrit (PCT)
with clinical OA improvement score in PRP-treated patients of OA.

MATERIALS AND METHOS

The present longitudinal study was conducted in the Department of
Pathology, PDU Civil Hospital, Rajkot, Gujarat, India, from January
2021 to October 2021. Ethical approval (PDUMCR/IEC/155/2021)
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was obtained from Institutional Ethical Committee of PDU Medical
College, Rajkot, Gujarat, India.

Inclusion criteria: All patients aged 50 years and above of both
sexes, patients with symptomatic osteoarthritic knee of Grade 1
and 2 of Kellgren-Lawrence Grade [10,11], patients with little pain
relief or no pain relief after conservative treatment <2 weeks and
patients having platelet count normal (range: 1.5-4.5 lakh/mm?)
were included in the study.

Exclusion criteria: Patients with previous surgery of knee, significant
joint swelling or clinical signs of acute inflammation, patients with
septicaemia and local infection and patients with known platelet/
bleeding disorder were excluded from the study.

Sample size calculation: According to hospital statistics there
were 57 patients with knee OA in 2019 and 41 in 2020 (KL Grade
1 and 2) at the Orthopaedic Outpatient Department (OPD). During
the study period, there were 40 consenting patients who wished to
undergo PRP therapy and were included in the study.

Study Procedure

The 40 patients were administered intra-articular injection of PRP, over
duration of six months from January 2021 to October 2021. A 15 mL
of blood was collected from the patient in citrated centrifuge tube and
subsequently centrifuged in two phases. PRP obtained after the 2
spin was injected at the site of maximum pain in the knee joint. Platelet
count and MPV were noted in the blood sample drawn prior to the
centrifugation and repeated in the sample obtained after centrifugation.
Then under the strict aseptic precautions PRP was injected intra-
articularly into the affected knee, immediately (or within 30 minutes).

PRP preparation: Patients’ vitals were measured to rule out any
undiagnosed pathology or raised blood pressure secondary to
anxiety.

Keeping the patient in the supine position, aseptic precautions
were taken and 15 mL blood was collected from the antecubital
vein in citrated centrifuge tube using 20 G needle. The collected
blood sample was subjected to two spins. The 15t spin, called as the
soft spin, was done for 1500 rpm for 15 minutes. The supernatant
plasma containing platelets was transferred into another sterile tube
(without anticoagulant). Centrifuge tube at a higher speed, i.e., 3000
rom for 10 minutes (a hard spin) to obtain a platelet concentrate.
The lower 1/3 was PRP and upper 2/3“ was Platelet-poor Plasma
(PPP). Platelet pellets are formed at the bottom of the tube. PPP was
removed and suspended the platelet pellets in a minimum quantity
of plasma (2-4 mL) by gently shaking the tube. The remnant was
PRP which is usually around 2-3 mL. The procedure was done by
orthopaedic doctor at the Department of Orthopaedic of the study
institute. Sample collection and PRP injection was done by same
orthopaedic doctor to avoid confounding bias. Collected sample
processed at department of Pathology for preparation of PRP.

Blood sample prior to centrifugation and that of the sample
obtained after centrifugation were put through 3 part NihonKohden
Cell Counter and platelet count and platelet indices like MPV and
PCT noted for evaluation. The improvement in patient condition was
measured using WOMAC [12], VAS [13] and IKDC [14,15].

PRP injection [Table/Fig-1]: Two-three mL of PRP injections was
injected on the patients at the study institute; every patient was
given one injection. The patient’s position was supine with the knees
extended.

Following patella and soft spot palpation, a landmark was formed by
the collision of two imaginary lines: one from the superior border of
the patella and one from the lateral border of the patella. The needle
was directly aimed towards the anterior femoral cortex [Table/Fig-1].

STATISTICAL ANALYSIS

The data was analysed using paired t-test, Friedman Analysis of
Variance (ANOVA) and Pearson’s correlation test.

Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): EC16-EC19

Ravi K Kothari et al., Role of MPV in PRP Based Treatment Therapy

[Table/Fig-1]: Freshly prepared PRP injection administered via superolateral
approach.

RESULTS

The maximum number (57.5%) of patients was between the age
group of 50-59 years and the mean age of patients was 58.57+4.95
years. Out of 40 patients, 26 (65%) were females and 14 (35%)
were males [Table/Fig-2].

Gender Laterality KL Grade
Age Males | Females | Unilat- Bilateral | Grade 1 | Grade 2 | Total
(years) (n) (n) eral (n) (n) (n) (n)
50-59 7 16 16 7 10 13 23
60-69 5 10 13 2 2 13 15
70 2 0 2 0 0 2 2
Total (n) 14 26 31 9 12 28 40

[Table/Fig-2]: Age wise distribution of gender, laterality and Grade.

Mean value of blood platelet count was lower as compared to the
platelet count found in PRP. Mean of PRP MPV was more than the
normal MPV value. Average value of PRP PCT was also more as
found in normal blood PCT [Table/Fig-3]. Mean+Standard Deviation
(SD) of scores at the baseline and at all the follow-ups showed
significant improvement (Friedman ANOVA test) [Table/Fig-4].

There was a significant correlation of platelet parameters WOMAC
with Platelet count, VAS with MPV and IKDC with PCT [Table/Fig-5].

p-value (paired

Variables Mean+SD t-test)
Blood platelet (cells/mm?) 256775+£51780.8

<0.001
PRP platelet (cells/mm?g) 456425+79492.6
Blood MPV (fL) 5.16+0.76

<0.001
PRP MPV (fL) 5.56+0.93
Blood PCT (%) 0.12+0.02

<0.001
PRP PCT (%) 0.21+0.05

[Table/Fig-3]: Whole blood platelet, MPV, PCT and PRP platelet, MPV and PCT.

The p-value in bold font indicates statistically significant values.

Baseline 1¢t follow-up 2 follow-up
Score Mean+SD Mean+SD Mean+SD p-value
VAS 8.38+0.63 6.43+0.78 4.28+0.85 <0.001
WOMAC 63.30+4.99 52.69+6.69 43.67+5.22 <0.001
IKDC 45.04+6.06 53.52+7.68 66.14+5.78 <0.001

[Table/Fig-4]: Mean score change of VAS, WOMAC and IKDC at baseline,

1st follow-up (two months) and 2™ follow-up (six months).

DISCUSSION

The OA, mostly seen in elderly patients, frequently affects the knee
joint, with the advancement of diseases causing a major source of
disability owing to pain and deformity [16]. PRP treatment is a well-
tolerated and minimally invasive technique, particularly in patients
who are unfit for surgery or unable to take oral analgesics for an
extended period of time.

There has been anincrease in the use of PRP as a treatment modality
in recent years. When platelets are activated, they release various
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Correlation between Haematological parameters

and Osteoarthritis (OA) scoring R-value p-value
Platelets

VAS 0.005 0.973
WOMAC -0.310 0.052
IKDC -0.064 0.695
MPV

VAS -0.436 0.005
WOMAC 0.173 0.286
IKDC 0.102 0.532
PCT

VAS 0.093 0.567
WOMAC -0.059 0.716
IKDC 0.339 0.032

[Table/Fig-5]: Pearson’s correlation between haematological parameters (Platelets,

MPV, PCT) and Osteoarthritis (OA) scoring (VAS, WOMAC, IKDC) prior to injections
and at final follow-up at six months.

growth factors and bioactive molecules that enhance the healing
process [17]. Platelets contain a high concentration of cytokines
and growth factors, which stimulate cellular growth, vascularisation,
proliferation, tissue regeneration, and collagen production.

Sanchez M et al., were the first to describe the importance of
plasma-rich growth factors in treating articular cartilage avulsion in
a soccer player [18]. Few other studies found PRP to be effective in
treating mild to moderate OA [1,8,9,19,20].

KL Grade used to define severity of disease, which was first
described in 1957. Several modifications of the Kellgren and
Lawrence classification system have been utilised in studies [21].

Below is the original description [21,22,10]:

e  Grade 0 (none): definite absence of X-ray changes of OA.

e Grade 1 (doubtful): doubtful joint space narrowing and possible
osteophytic lipping.

e Grade 2 (minimal): definite osteophytes and possible joint
space narrowing.

e Grade 3 (moderate): moderate multiple osteophytes, definite
narrowing of joint space and some sclerosis and possible
deformity of bone ends.

e Grade 4 (severe): large osteophytes, marked narrowing of joint
space, severe sclerosis and definite deformity of bone ends.

This present study was directed to assess the clinical implication of
intra-articular injection of PRP in mild and moderate knee OA (KL
Grade 1 and 2 only) and to compare its clinical efficacy using VAS,
IKDC and WOMAC scores.

Various studies on coagulation suggest its relationship with
inflammation. So, coagulative parameters are utilised for diagnosis
as well as prognosis purposes [23,24]. MPV suggests platelet
size. In severe inflammation, the MPV value decreased, as per
the study on rheumatoid arthritis and ankylosing spondylitis
[25,26]. OA is a chronic inflammatory disease in which there is
progressive destruction of cartilage and bone. The primary goal of
the study was to correlate MPV and platelet value with OA stages.
As diseases progress the value of MPV changes. Their value returns
to normal after being treated with PRP. As a result, the diagnostic
and prognostic role of MPV can be established in OA patients.

In the present study, the scores were noted at baseline (at the time of
PRP injection) then at two and six month interval. The p-value from
the baseline. At two months the improvement in functional outcome
is not significant (p-value>0.05) in PRP, which is similar to studies
done by UsluGlvendi E et al., and Patel A et al., [27,28]. However,
at six months the improvement in functional outcome is significant
(p-value<0.05) in the PRP group at six months which is also similar
to studies done by UsluGuvendi E et al., and Patel A et al., [27,28].
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Various studies have shown that coagulative parameters like a
platelet count study with Complete Blood Count (CBC) should be
done at least before three months of PRP therapy to assess the
potential predictive role of circulating platelets as well as identify
any absolute contraindications [29-31]. However, the correlation
between platelet count and clinical response is uncertain [29,32].
So this study focused mainly on the platelet count and its
indices like MPV and PCT cell transplantation to determine their
significance in PRP.

The amount of platelets injected into PRP determines the outcome.
The present study also found some significant role of MPV and PCT
on improvement of clinical outcome scores, which can be helpful in
further larger scale research. Anti-inflammatory cytokines, as well
as Platelet-derived Growth Factor (PDGF), Transforming Growth
Factor-p (TGF-B), Vascular Endothelial Growth Factor (VEGF),
Insulin-like Growth Factor (IGF) and Fibroblast Growth Factor (FGF),
are released after platelet activation [33]. PRP has an anabolic effect
on cartilage tissue and chondrocyte metabolism [33-36].

Limitation(s)

The limitations of the present study were the small sample size
and the follow-up period was brief. Unfortunately, the correlation
between MPV and PCT and better OA scores was not quantified
in the study. In order to minimise unnecessary procedures because
of low MPV and PCT values, more research is needed to quantify
the link.

CONCLUSION(S)

Platelet count was found to have a statistically significant
association with WOMAC, VAS, and IKDC in this study. Additionally,
a statistically significant association was found between MPV and
VAS. It can be concluded that in patients with knee OA of Grade 1
and 2, a treatment that consists of a single dosage of PRP injected
intra-articular is beneficial, efficient, and cost-effective. Patients
experience a reduction in pain and an increase in their range of
flexion as a result of this treatment. As a result, it postpones the
time when a total knee replacement is necessary, and in certain
situations, it may even prevent it.

REFERENCES

[1] Patel S, Dhilon MS, Aggarwal S, Marwaha N, Jain A. Treatment with platelet-rich
plasma is more effective than placebo for knee osteoarthritis: A prospective, double-
blind, randomized trial. Am J Sports Med. 2013;41(2):356-64. PMID:23299850

[2] Smith PA. Intra-articular autologous conditioned plasma injections provide
safe and efficacious treatment for knee osteoarthritis: An FDA-sanctioned,
randomized, double-blind, placebo-controlled clinical trial. Am J Sports Med.
2016;44(4):884-91. PMID:26831629

[3] https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/
plateletrich-plasma-prp-treatment.

[4] Marx RE. Platelet-rich plasma (PRP): what is PRP and what is not PRP? Implant
Dent. 2001;10(4):225-28. https://doi.org/10.1097/00008505-200110000-00002.

[5] Engebretsen L, Steffen K, Alsousou J, Anitua E, Bachl N, Devilee R, et al. IOC
consensus paper on the use of platelet-rich plasma in sports medicine. Br J
Sports Med. 2010;44(15):1072-81. https://doi.org/10.1136/bjsm.2010.079822.

[6] Magra M, Maffulli N. Nonsteroidal antiinflammatory drugs in tendinopathy:
friend or foe. Clin J Sport Med. 2006;16(1):01-03. https://doi.org/10.1097/01.
jsm.0000194764.27819.5d.

[7]1 Lana JF, Weglein A, Sampson SE, Vicente EF, Huber SC, Souza CV, et al.
Randomized controlled trial comparing hyaluronic acid, platelet-rich plasma and
the combination of both in the treatment of mild and moderate osteoarthritis of
the knee. Journal of Stem Cells & Regenerative Medicine. 2016;12(2):69-78.
https://doi.org/10.46582/jsrm.1202011.

[8] Spakova T, Rosocha J, Lacko M, Harvanova D, Gharaibeh A. Treatment of
knee joint osteoarthritis with autologous platelet-rich plasma in comparison
with hyaluronic acid. American Journal of Physical Medicine & Rehabilitation.
2012;91(5):411-17. https://doi.org/10.1097/PHM.0b013e3182aab72

[9] Say F, Gurler D, Yener K, Bulbtl M, Malkoc M. Platelet-rich plasma injection
is more effective than hyaluronic acid in the treatment of knee osteoarthritis.
Actachirurgiaeorthopaedicae et traumatologiae Cechoslovaca. 2013;80(4):278-
83. https://pubmed.ncbi.nlm.nih.gov/24119476/.

[10] Kohn MD, Sassoon AA, Fernando ND. Classifications in Brief: Kellgren-Lawrence
Classification of Osteoarthritis. Clin Orthop Relat Res. 2016;474(8):1886-93. Doi:
10.1007/s11999-016-4732-4. Epub 2016 Feb 12. PMID: 26872913; PMCID:
PMC4925407.

Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): EC16-EC19



www.jcdr.net

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]
[23]

[24]

Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann
Rheum Dis. 1957;16:494-502. Doi: 10.1136/ard.16.4.494.

Hmamouchi |, Allali F, Tahiri L, Khazzani H, Mansouri LE, Ali OuAlla S, et al.
Clinically important improvement in the WOMAC and predictor factors for
response to non-specific non-steroidal anti-inflammatory drugs in osteoarthritic
patients: a prospective study. BMC Res Notes. 2012;5:58. Doi: 10.1186/1756-
0500-5-58. PMID: 22269793; PMCID: PMC3283484.

Hawker GA, Mian S, Kendzerska T, French M. Measures of adult pain: Visual
Analog Scale for Pain (VAS Pain), Numeric Rating Scale for Pain (NRS Pain),
McGill Pain Questionnaire (MPQ), Short-Form McGill Pain Questionnaire
(SF-MPQ), Chronic Pain Grade Scale (CPGS), Short Form-36 Bodily Pain
Scale (SF-36 BPS), and Measure of Intermittent and Constant Osteoarthritis
Pain (ICOAP). Arthritis Care Res. 2011;63:5240-52. https://doi.org/10.1002/
acr.20543.

Wright RW. Osteoarthritis Classification Scales: Interobserver reliability
and arthroscopic correlation. The Journal of Bone and Joint Surgery.
2014;96(14):1145-51. https://doi.org/10.2106/JBJS.M.00929

Collins NJ, Misra D, Felson DT, Crossley KM, Roots EM. Measures of knee
function: International Knee Documentation Committee (IKDC) Subjective Knee
Evaluation Form, Knee Injury and Osteoarthritis Outcome Score (KOOS), Knee
Injury and Osteoarthritis Outcome Score Physical Function Short Form (KOOS-
PS), Knee Outcome Survey Activities of Daily Living Scale (KOS-ADL), Lysholm
Knee Scoring Scale, Oxford Knee Score (OKS), Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC), Activity Rating Scale (ARS), and
Tegner Activity Score (TAS). Arthritis Care Res (Hoboken). 2011;63(Suppl 11)(0
11):5208-28.. https://doi.org/10.1002/acr.20632.

Dhillon MS, Patel S, John R. PRP in OA knee-update, current confusions and
future options. SICOT-J. 2017;3.

Lozada JL, Caplanis N, Proussaefs P, Willardsen J, Kammeyer G. Platelet-rich
plasma application in sinus graft surgery: Part |--Background and processing
techniques. The Journal of Oral Implantology. 2001;27(1):38-42. https://doi.
org/10.1563/1548-1336(2001)027<0038:PPAISG>2.3.CO;2.

Sanchez M, Anitua E, Orive G, Mujika I, Andia |. Platelet-rich therapies in the
treatment of orthopaedic sport injuries. Sports Med. 2009;39(5):345-54.
Sampson S, Reed M, Silvers H, Meng M, Mandelbaum B. Injection of platelet
rich plasma in patients with primary and secondary knee osteoarthritis: a pilot
study. Am J Phys Med Rehabil. 2010;89(12):961-69.

Kon E, Buda R, Filardo G, DiMartino A, Timoncini A, Cenacchi A, et al. Platelet-rich
plasma: intra-articular knee injections produced favorable results on degenerative
cartilage lesions. Knee Surg Sports Traumatol Arthrosc. 2010;18(4):472-79.
Schiphof D, Boers M, Bierma-Zeinstra S. Differences in descriptions of kellgren
and lawrence grades of knee osteoarthritis. Ann Rheum Dis. 2008;67(7):1034-
36. Doi: 10.1136/ard.2007.079020.

Kellgren J, Lawrence J. Radiological assessment of osteo-arthrosis. Ann Rheum
Dis. 1957;16(4):494-502. Doi: 10.1136/ard.16.4.494.

Foley JH, Conway EM. Cross talk pathways between coagulation and inammation.
Circ Res. 2016;118(9):1392-408. Doi: 10.1161/CIRCRESAHA.116.306853.
Levi M, van der Poll T. Coagulation and sepsis. Thromb Res. 2017;149:38-44.
Doi: 10.1016/j.thromres.2016.11.007.

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Ravi K Kothari et al., Role of MPV in PRP Based Treatment Therapy

Kisaci B, Tufan A, Kalyoncu U, Karadag O, Akdogan A, Ozturk MA, et al. Mean
platelet volume (MPV) as an inflammatory marker in ankylosing spondylitis
and rheumatoid arthritis. Joint Bone Spine. 2008;75(3):291-94. https://doi.
org/10.1016/j.jospin.2007.06.016.

Tekeoglu |, Giirol G, Harman H, Karakege E, Ciftci IH. Overlooked hematological
markers of disease activity in rheumatoid arthritis. International Journal of Rheumatic
Diseases. 2016;19(11):1078-82. https://doi.org/10.1111/1756-185X.12805.
UsluGuvendi E, Askin A, Glvendi G, Kogyigit H. Comparison of efficiency
between corticosteroid and platelet rich plasma injection therapies in patients
with knee osteoarthritis. Arch Rheumatol. 2018;33(3):273-81.

Patel A, Gautam V, Vora P. Comparative Study of short term outcome of patients
with knee osteoarthritis treated with Platelet rich plasma and Triamcinolone. A
prospective, randomised, double blind study. Journal for Research Analysis.
2019;8(2):2277-8160.

Louis ML, Magalon J, Jouve E, Bornet CE, Mattei JC, Chagnaud C, et al.
Growth factors levels determine efficacy of platelets rich plasma injection in
knee osteoarthritis: a randomized double blind non inferiority trial compared
with visco supplementation. Arthroscopy: The Journal of Arthroscopic & Related
Surgery: Official Publication of the Arthroscopy Association of North America and
the International Arthroscopy Association. 2018;34(5):1530-40.e2. https://doi.
org/10.1016/j.arthro.2017.11.035.
Qiaod,AnN,OuyangX.Quantificationofgrowthfactorsindifferentplateletconcentrates.
Platelets. 2017;28(8):774-78. Doi: 10.1080/09537104.2016.1267338.

Taniguchi Y, Yoshioka T, Sugaya H, Gosho M, Aoto K, Kanamori A, et al. Growth
factor levels in leukocyte-poor platelet-rich plasma and correlations with donor
age, gender, and platelets in the Japanese population. J Exp Orthop. 2019;6(1):4.
Published 2019 Feb 2. Doi: 10.1186/s40634-019-0175-7

Dernek B, Kesiktas FN, Duymus TM, Aydin T, Isiksacan N, Diracoglu D, et al.
Effect of platelet concentration on clinical improvement in treatment of early
stage-knee osteoarthritis with platelet-rich plasma concentrations. J Phys Ther
Sci. 2017;29(5):896-901. Doi: 10.1589/jpts.29.896

Chouhan DK, Dhillon MS, Patel S, Bansal T, Bhatia A, Kanwat H. Multiple
platelet-rich plasma injections versus single platelet-rich plasma injection in
early osteoarthritis of the knee: an experimental study in a guinea pig model
of early knee osteoarthritis. Am J Sports Med. 2019;47(10):2300-07. Doi:
10.1177/0363546519856605.

Fice MP, Miller JC, Christian R, Hannon CP, Smyth N, Murawski CD, et al. The role
of platelet-rich plasma in cartilage pathology: An Updated Systematic Review of
the Basic Science Evidence. Arthroscopy. 2019;35(3):961-76.e3. Doi:10.1016/j.
arthro.2018.10.125

Liu X, Wang L, Ma C, Wang G, Zhang Y, Sun S. Exosomes derived from platelet-
rich plasma present a novel potential in alleviating knee osteoarthritis by promoting
proliferation and inhibiting apoptosis of chondrocyte via Wnt/B-catenin signaling
pathway. Journal of Orthopaedic Surgery and Research. 2019;14(1):470. https://
doi.org/10.1186/s13018-019-1529-7

Moussa M, Lajeunesse D, Hilal G, El Atat O, Haykal G, Serhal R, et al. Platelet
rich plasma (PRP) induces chondroprotection via increasing autophagy, anti-
inflammatory markers, and decreasing apoptosis in human osteoarthritic
cartilage. Exp Cell Res. 2017;352(1):146-56. Doi:10.1016/j.yexcr.2017.02.012.

PARTICULARS OF CONTRIBUTORS:

a1 B oo =

Senior Resident, Department of Pathology, PDU Medical College, Rajkot, Gujarat, India.

Associate Professor, Department of Pathology, PDU Medical College, Rajkot, Gujarat, India.

Assistant Professor, Department of Pathology, all India Institute of Medical Sciences, Rajkot, Gujarat, India.
Senior Resident, Department of Pathology, all India Institute of Medical Sciences, Rajkot, Gujarat, India.
Professor and Head, Department of Pathology, PDU Medical College, Rajkot, Gujarat, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Rushang M Dave,

Aashutosh, 4 Tirupati Nagar, Near Hanuman Madhi,

Raiya Road, Rajkot-360007, Gujarat, India.

E-mail: ravidave94085@gmail.com

AUTHOR DECLARATION:

Financial or Other Competing Interests: None
Was Ethics Committee Approval obtained for this study? Yes
Was informed consent obtained from the subjects involved in the study? Yes

For any images presented appropriate consent has been obtained from the subjects.

Journal of Clinical and Diagnostic Research. 2023 May, Vol-17(5): EC16-EC19

PLAGIARISM CHECKING METHODS: tan*etall

ETYMOLOGY: Author Origin

e Plagiarism X-checker: Oct 04, 2022
e Manual Googling: Jan 11, 2023
e iThenticate Software: Feb 15, 2023 (17%)

Yes

Date of Submission: Oct 03, 2022
Date of Peer Review: Nov 19, 2022
Date of Acceptance: Feb 16, 2023
Date of Publishing: May 01, 2023


http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

