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ABSTRACT: 

Introduction: 

 Osteoarthritis (OA) particularly knee OA, is one of the most common 

delimiting disease affecting people in the world. Currently other than the 

pharmacologic and surgical modalities usage of Platelet Rich Plasma (PRP) is 

emerging as a novel technique in the treatment of OA. 

 

Objectives: 

 The study was aimed to assess the efficacy of Genicular nerve block using 

local anaesthetic and PRP versus only PRP among patients suffering from grade I 

and II knee OA. 

 

Methodology: 

 The study was an open double-blind randomised control trial among 100 

subjects with grade I and II knee OA. They were divided based on computer 

generated random numbers into two groups. Group A: Genicular nerve (Superior 

medial genicular nerve, Superior lateral genicular nerve and Inferior medial 

genicular nerve) was blocked with 6ml of 0.5% Bupivacaine which is distributed 

equally to the targeted three injection sites under ultrasound guidance. Genicular 

nerve block (GNB) is followed by Intra articular injection of 2-4ml of autologous 

platelet rich plasma by inferolateral approach. This procedure was repeated at 

regular 4 weeks interval for three cycles. For Group B: 2-4ml of Intra articular 

autologous platelet rich plasma by inferolateral approach. This procedure was 

repeated at regular 4 weeks interval for three cycles. 



 

 Pain relief and functional outcome was analysed with VAS score, 

Numerical rating scale and Western Ontario and McMaster universities 

(WOMAC) Osteoarthritis Index before the intervention and on first post 

intervention day and at 2 weeks, 4 weeks, 8 weeks, 12 weeks, 16 weeks and 24 

weeks. 

 

Results: 

 The study was done among 100 subjects. The mean (SD) age of the 

GNB+PRP group and PRP group was 57.10(9.53) years and 57.90(8.89) years 

respectively. The minimum age of the population was 40 years and maximum age 

was 82 years. The mean (SD) age of the population was 57.34 (9.28) years. Both 

the group had most subjects in 50-59 years. [18(36%) in GNB+PRP vs 21(42%) 

in PRP group]. In the study majority 68(68%) of the study subjects were females 

and 32(32%) of the subjects were males. 

 

 Most 45(45%) of the population had their left knee affected. Next 

commonly affected was right knee 35(35%). 38(38%) of the subjects had an X ray 

grade I and 62(62%) of the subjects had an X ray grade II. 

 

 The mean (SD) of the VAS score at baseline, 1st day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

8.31(0.72), 2.27(1.57),1.79(1.25),1.48(1.16), 1.06(0.84),0.87(0.77), 0.83(0.75) 

and 0.83(0.75) respectively. The mean (SD) of the NPRS score at baseline, 1st 

day, after 2 weeks, after 4 weeks, after 8 weeks, after 12 weeks, after 16 weeks 



and after 24 weeks were 8.32(0.72), 7.34(0.76),5.39(0.99),3.84(0.79), 

3.11(0.92),2.61(0.72), 2.23(0.66) and 1.81(0.68) respectively. The mean (SD) of 

the WOMAC score at baseline, 1st day, after 2 weeks, after 4 weeks, after 8 

weeks, after 12 weeks, after 16 weeks and after 24 weeks were 68.97(13.25), 

25.25(15.75), 21.21(14.19), 17.86(13.02), 12.67(10.41), 10.15(9.74), 9.87(9.41) 

and 9.87(9.41) respectively. 

 

 There is significant difference between the two groups across the time 

periods in terms of VAS score. Group A (GNB+PRP) showed better outcome in 

terms of decreased VAS score.   There was significant difference between the two 

groups across the time periods in terms of WOMAC score. Group A (GNB+PRP) 

showed better outcome in terms of decreased WOMAC score. There was an 

association between NPRS score across different time periods between the 

groups. There is a significant difference between the two groups after 2 weeks, 

after 8 weeks and 16 weeks. 

 

Conclusion: 

 The study showed a better outcome among subjects receiving the GNB and 

PRP together across the time periods; also, significant reduction occurred in the 

group with PRP also less in comparison with the other group. The usage of PRP 

with adjuvants can be an emerging novel treatment in case of knee OA. 
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1)  INTRODUCTION: 

 
 Arthritis is defined as swelling of a joint with features of pain, inflammation, and 

restriction of joint motions. Osteoarthritis (OA), the general frequent sort of arthritis, 

where as a joint whole affects and undergoes variations. Osteoarthritis (OA) is a 

continual degenerative illness of multi factor causes with features of loss of articular 

cartilage, hyper trophy of bone at the borders, sub chondral sclerosis, and range of 

biochemical and morphological changes of the synovial membrane and joint capsule.(1) 

 

 Osteo arthritis is the 2
nd

 general common rheumatologic crisis and it is the 

generally frequent joint disease with an occurrence of 22% to 39% in India.(1,2) OA is 

common in women than men, but the incidence increases noticeably with age.(2,3) 

Almost, 45% of females more than 65 years age have characteristic of OA while 

radiological evidence is established in 70% of those > 65 years. OA of the knee is a main 

cause of mobility impairment, mainly amid females. OA was estimated to be the 10
th

 

foremost cause of nonfatal burden. (2,4,5) 

 

 OA of the Knee is a degenerative joint disease, distressing the articular cartilage. 

The cartilage wears down, becomes coarse and then it tears causing the over growth of 

the bone beneath. OA of the Knee is manifested with features of pain, stiffness, swelling 

and crepitus, due to the degeneration of cartilage matrix, derangement of the mechanical 

properties of the synovial fluid, development of bony osteophytes and inflammation. 

 

 At present, there are little treatment modalities for patients with mild to moderate 

arthritis. Most of the managements are palliative and are aiming to tackle the symptoms 

rather than influencing the biochemical aspect of the joint or the disease progression. 

Osteoarthritis particularly is a frequent disease which can be put under control by apt 



2 

 

weight reduction and muscle strengthening exercise. But these modalities are always 

Under the threat of poor adherence from the part of subject.  

 

  Present view is that the disease sequence results from a disparity between pro 

inflammatory cytokines (including interleukin [IL]-1a, IL-1, and tum our necro sis 

factor) and anti inflamma tory cyto kines (together with IL-4, IL-10, and IL-1ra).  This 

cyto kine difference is thought to trigger proteo lytic enzymes, leading to the damage of 

cartilage. The bulk of newly planned remedial measures for OA has a base in attempting 

to tackle this cytokine disparity. In addition to cartilage damage, arthritis of the knee 

joint may harmfully influence sub chondral bone, synovium, ligaments, capsule, menisci, 

nearby musculature, and possibly the sensory nervous system.(6–9) 

 

 So the current trend is to advance the treatment in such a way to tackle 

interleukin mediated biochemical progression of the disease. Some of the experimental 

ortho biological treatments include platelet-rich plasma (PRP) injection graft therapy, 

high-concentrate PRP (HcPRP), autologous bone marrow aspirate concentration and 

adipose cells, IL-1 receptor antagonist, nerve growth factor inhibitor, and osteogenic 

protein-1. 

 

 Platelet plays a vital role in hemostasis which is a known factor. Platelets also 

have plentiful of development factors and cyto kines which help in soft tissue curing and 

bone mineral formation.. Platelets on commencement exude a lot of bio active proteins 

accountable for attracting macrophages, mesen chymal stem cells, osteo blast. This bio 

active protein aid in removal of the necro tic tissue and also make possible tissue rejuven 

ation and healing. Autologous platelet rich plasma is a quantity of plasma having platelet 

amount over normal base line measures. (10–13)  
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 Any concerns of immunogenic reactions or disease transfer are eliminated 

because PRP is geared up from autologous blood. No studies have recognized that PRP 

promotes hyperplasia, carcinogenesis, or tumor growth. Growth factors carry on cell 

memb ranes rather than on the cell nucleus and turn on regular gene express ion.(14) 

Many studies are present which showed the effectiveness of PRP in the treatment of 

various bone etiologies.(15–17) The addition of local anaesthetics along with PRP can 

trigger some adverse or allergic reactions. There are limited studies in identifying 

effectiveness of the addition of local anaesthetics and PRP. 

 

 This study aimed at comparing the efficacy in the pain relief and functional 

outcome of ultrasound guided Genicular Nerve block with 0.5% Bupivacaine and Intra 

articular injection of Platelet Rich Plasma Versus Intra articular injection of PRP in the 

management of subjects with Grade I and II knee Osteo Arthritis. 

 

  



Aim and Objectives 
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2) AIM AND OBJECTIVES: 

 

 To compare the efficacy in the pain relief and functional outcome of ultrasound 

guided Genicular Nerve block with 0.5% Bupivacaine and Intra articular injection of 

Platelet Rich Plasma Versus Intra articular injection of PRP in the treatment of patients 

with Grade I and II Osteo Arthritis of Knee. 

 

  



Review of Literature 
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3) REVIEW OF LITERATURE: 

 
Review of Literature of this study is discussed under the following heads: 

A. OA epidemiology and pathogenesis 

B. Knee OA features and grading 

C. Treatment of OA 

D. Newer modalities including Genicular Nerve Block (GNB) and PRP 

E. Studies about the application of PRP in OA knee. 

 

A. OA epidemiology and pathogenesis 

 OA is a disease of the entire joint in which all articular structures are affected. 

The Osteoarthritis Research Society International (OARSI) defines osteoarthritis (OA) as 

“a disorder involving movable joints characterized by cell stress and extracellular matrix 

degradation initiated by micro and macro injury that activates maladaptive repair 

responses including pro-inflammatory pathways of innate immunity”. The disease 

manifests first as a molecular mal arrangement (abnormal joint tissue metabolism) 

followed by anatomic, and/or physiologic non adjustments (characterized by cartilage 

degradation, bone re modelling, osteo phyte formation, joint inflammation and failure of 

usual joint function), that can end in illness.(18) 

 

 Osteo arthritis is the second most  general frequent rheumato logic problem and it 

is the generally frequent joint disease with an occurrence of 22% to 39% in India.(1,2) 

OA is common in females than males, but the occurrence boost obviously with age.(2,3) 

Almost, 45% of females more than 65 years age have characteristic of OA while 
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radiological evidence is established in 70% of those > 65 years. OA of the knee is a main 

cause of mobility impairment, mainly amid females. OA was estimated to be the 10
th

 

foremost cause of nonfatal burden. (2,4,5) 

 

 The occurrence of suggestive knee OA in the USA, is 12.1% 16.3% in 

participants aged 55–64 years.(19) Accordingly in a study the occurrence of knee OA in 

those aged 55 years and above was 15.6% in men and 30.5% in women, 

correspondingly. (20) A study made in Asian countries of India, Pakistan, and 

Bangladesh stated that a higher amount of OA knee in rural area was 13.7% as in 

comparison to 6.9% in urban area.(21) An information from a study completed in 

community demonstrated that  in rural and urban regions of India shown the rate of OA 

to be in the series of 17%–60.6%.(22) 

 

 There is a obvious linkage amid OA and the ageing process and also mechanical 

injury. Firstly, there is a loss of glycos amino glycans from cartilage which reduces the 

osmotic pressure, making it softer and with reduced resistance to compressive forces. A 

repair reaction then leads to augmented creation of proteo glycans and collagen type II, 

and chondrocyte creation and clustering. However, amplified appearance of 

inflammatory cytokines and proteases denotes that catabolic activity is higher, and 

cartilage is degenerated; at first fibrillation occurs in the superficial zone, later deep 

fissures and full chondral loss occurs. Concerned cytokines include IL-6, IL-1β, TNF-α, 

IL-10, IL-13 and IL-4. They proceed through pro inflammatory and anti-inflammatory 

pathways, and are also involved in angio genesis and chemo taxis.(23–25) 
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Figure: Patho physiology of OA(26) 

 

 OA leads to subchondral bone remodelling. The most common result of OA is 

sub chondral plate thickening. The visible changes in weight bearing bones occurs like 

erosions, excess occurrence of osteo chondrophytes (bone and cartilage). Articular 

cartilage also gets affected by OA frequently. Usually cartilage acts as a cushion to 

absorb shock in joints. In OA calcification and ossification occurs leading o degeneration 

of joints. Also increased production of alkaline phosphate and  pyrophosphate levels 

leads to turnover of cartilage and erosion happens.(27–29) 

 

 In patients with OA, the chondrocytes, as well as the synovial cells, generate 

augmented levels of inflammatory cytokines, as interleukin 1β (IL-1β) and the alpha 

tumour necrosis factor (TNF-α), that, consecutively, reduce the collagen production and 

augment catabolic mediators, such as metalloproteases (MMPs) and other inflammatory 
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substances as interleukin 8 (IL-8), interleukin 6 (IL-6), prostaglandin E2 (PGE2) and 

nitric oxide (NO). In adding together, mechanical stress, as by static compression, 

augments the manufacture of NO by chondrocytes, as well as the appearance of nitric 

oxide synthase (NOS). Oxidizing agents, amongst them NO, encourage apoptosis of 

chondrocytes, catabolic processes and deterioration of the matrix, therefore, leading to 

two significant pathogenic proceedings feature of the osteoarthritic chondrocytes - 

premature senescence and apoptosis. These proceedings assist to construct up the idea 

that OA is a illness of early aging of the articulation.(30–32) 

 

Figure: Pathology of OA (33) 

 

  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3861968/#b07
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Figure: Changes inside joint in OA(34) 

 

The risk factors for OA 

 Inheritance or genetic(35) 

 High bone density(36) 

 Women (hormonal)and nutritional deficiencies(37) 

 Developmental abnormalities which affects joint shape(38) 

 Localised injury(39) 

 Joint mal alignment 

 Obesity(40) 

 Particular occupations(41) 
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Figure: Factors affecting OA(42) 

 

 

Primary and secondary OA 

Primary: Primary osteoarthritis is a chronic degenerative disorder associated to but not 

caused by aging.  The pathophysiology of osteoarthritis involves a mixture of 

mechanical, cellular, and biochemical processes. The interface of these processes leads 

to changes in the composition and mechanical properties of the articular cartilage. (43) 

 

Secondary OA: This type of OA is caused by other factors but the ensuing pathology is 

the same as for primary OA, (44) 

 Congenital or developmental disorders of joints 

 Mechanical: limb length discrepancy, malalignment, hyper-laxity, Ehlers-

Danlos syndrome 

 Inflammatory: rheumatologic diseases, i.e., rheumatoid arthritis, SLE, all 

chronic forms of arthritis 
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 Traumatic: injury to joints or ligaments, postsurgical 

 Infective: septic arthritis, Lyme disease 

 Metabolic: haemochromatosis and Wilson’s disease, gout, calcium crystal 

deposition, alkaptonuria 

 Endocrine: diabetes, acromegaly, hypothyroidism, obesity Neuropathic 

arthropathy 

 Miscellaneous: haemophilia, osteonecrosis 

 

B. Knee OA features and grading 

 About 13% of females and 10% of males above the age of 60 have indicative 

knee OA. The amount of persons concerned with suggestive knee OA is supposed to 

elevate due to the increased age of the population and the pace of obesity or over weight 

in the common inhabitants.(45) 

 

 Features of knee OA are pain at commencement of the movement, afterwards on 

pain throughout movement and finally lasting pain. These patients will also have a loss 

of purpose like stiffness, decreased range of motion (ROM) and destruction in everyday 

activities. Other probable features of knee OA are bony swelling, crepitus, joint line 

tenderness and elevated sensitivity to cold or dampness.(46) 

 

 Stage 0: This is the “normal” knee health, devoid of any pain in the joint 

functions. 

 Stage 1: A being in this phase has very slight bone spur development and is not 

experiencing any pain or uneasiness. 

 Stage 2: This is the phase where individuals will understand symptoms for the 

first time.  
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They will have pain after a lengthy day of walk and will sense a larger stiffness in 

the joint. X-rays will by now disclose bigger bone spur development. The 

cartilage will likely stay behind at a healthy size. 

 Stage 3: Stage 3 is measured as a moderate osteoarthritis. People with this phase 

will understand a regular pain during movement. The joint rigidity will also be 

more in attendance, particularly after sitting for long periods and in the morning. 

The cartilage between the bones reveals clear damage, and the space between the 

bones is getting slighter. 

 Stage 4: This is the most severe stage of osteoarthritis. The joint space between 

the bones will be dramatically reduced, the cartilage will almost be totally gone 

and the synovial fluid will be reduced. (47) 

 

The features of knee OA are similar for most other joints: 

 joint space narrowing 

 usually asymmetric, classically of the medial tibio femoral 

compartment, and/or patella femoral compartment  

   <3 mm on weight bearing knee radiographs is considered a finding 

of absolute joint space narrowing with a normal joint space >5 mm 

 weight bearing radiographs will demonstrate more joint space 

narrowing than non weight bearing radiographs  

 subchondral sclerosis  

 marginal osteophytes 

 subchondral cysts (geodes) 

 altered shape of the femoral structures 
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Classification of knee OA(48) 

 The Kellgren and Lawrence system is a frequent means of classifying the 

firmness of knee osteo arthritis (OA) using 5 grades This categorization was 

projected by Kellgren et al. in 1957 and later established by WHO in 1961.  

 grade 0: no radio graphic features of OA are present 

 grade 1: vague joint space lessening (JSN) and probable osteo phytic lipping  

 grade 2: exact osteophytes and possible JSN on antero posterior weight bearing 

radiograph 

 grade 3: plentiful osteo phytes, exact JSN, sclerosis, probable bone malformation 

 grade 4: big osteo phytes, obvious JSN, callous sclerosis and exact bone 

malformation 

 This classification was proposed by Ahlback et al. in 1968. According to Ahlbäck 

system, knee joint osteoarthritis is classified as: 

 grade 1: joint space narrowing (less than 3 mm) 

 grade 2: joint space elimination 

 grade 3: slight bone abrasion (0-5 mm) 

 grade 4: reasonable bone abrasion (5-10 mm) 

 grade 5: harsh bone abrasion (> 10 mm) 

  

https://radiopaedia.org/articles/osteophytes?lang=us
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Figure: Radiographic and histologic findings in OA: evidence of inflammation and 

bone remodelling (42,49,50) 

 

 

a. Gadolinium improved MRI (sagittal view) scan of a knee with numerous characters 

characteristic of OA: Short white arrows point out obvious peripatellar synovitis, dashed 

white arrows indicate bone marrow lesions, and the long white arrow which point to 

bright white structures specifys bone cysts. b | A synovial biopsy specimen get hold of 

during meniscectomy from a subject with knee OA, presenting histological proof of in 

flammation. Arrows designate the occurrence of peri vascular mono nuclear cell 

gathering. c | Re modelling of the sub chondral bone in OA, as noticed by radio graphy 

of the knee of an person with OA (left), and by gross examination of distal femurs of a 

dog (right) that had under gone uni lateral anterior cruciate ligament transection. 

 d | Micro fractures and micro cracks in sub chondral bone of a person with OA. 
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C. Treatment of Knee OA 

 OA is a progressive and degenerative state, with doubtful regression and re-

establishment of injured structures. Usual treatment modalities are designed to target 

symptom control if not the amount of severity needs any surgical intervention with joint 

replacement. 

 

Non pharmacologic management: 

 Idleness and non-use of joints are damaging for the health of the knee joint, the 

be short of of mechanical stimulus begins further rapid cartilage deterior ation owed to 

cartilage thinning, decreased of glycos amino glycan content, spoiled joint mechanics 

and flexibility. The addition of exercise to the treatment of OA not only provides benefits 

for the OA part but also for other non communicable diseases like diabetes mellitus, 

coronary diseases and also improves the mental health in terms reducing stress and 

stamina. 

 Exercise routines should be modified according to every person’s necessities and 

also to the level of maximum tolerance. High level exercises should be restricted and 

plans have to make to make this consistent to increase the success rate. 

 

Table: showing different modalities of exercises for OA (51–53) 

Aerobic/endurance Resistance/strength 

training 

Balance/proprioceptive 

Activities like walking, 

climbing stairs, and cycling. 

Decrease joint tenderness 

 

Improve functional status and 

respiratory capacity.  

 

Isometric, isotonic, 

isokinetic, and dynamic 

modalities  

Most of them targeting 

quadriceps, hip abductors, 

hamstrings, and calf muscles. 

improve strength, physical 

function, and pain levels,  

Tai Chi, Yoga 

Slow and gentle movements 

to adopt different weight 

baring postures + breathing 

techniques 

Stretching exercise 
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 Water based exercises are also now gaining momentum which act as a more fun 

with effectiveness for the management of OA. (51) 

 

 Weight loss or managing it act as vital role in symptom management and it has 

been reported that the reduction of weight act as an addition factor to exercise. (52) 

Obesity can influence patients by both its molecular and mechanical effects. The adipose 

tissue itself is a foundation of inflammatory factors. The cytokines adipokine, IL6, TNF 

alpha, and C-reactive protein are prominent in the plasma of obese patients and have 

been linked with change of cartilage homeostasis and degeneration. Throughout 

movement, the knee joint has to bear 3–5 times the body weight, therefore little changes 

in weight symbolize the elevated difference of forces to the joint.(33,54)  In spite of the 

used method (bariatric surgery vs lifestyles modifications), there is around 10% risk 

lessening of knee OA per kilogram of body-weight decreased (similar amount applies in 

the reverse direction for the increase in weight).(55) Total reduction in weight is not the 

only factor affecting also change in fat %, studies showed that each point decrease 

represent a 28% increase in function and a 9.4% enhancement in the Western Ontario 

and McMaster Universities Osteoarthritis Index (WOMAC) score.(56) 

 

 A latest systematic review showed that acupuncture that meet enough criterion 

was appreciably better in patients with chronic knee pain. This practice is rationally safe 

and well tolerated by most, although quite a few sessions are typically necessary.(57) 

 

 Some studies are suggesting the use of appropriate foot wear for the OA knee. 

The following sorts have been recommended for foot wear for people with OA: thick, 

soft, shock absorbing sole; negligible heel raise; wide fore foot to allow splaying of the 

toes during forefoot loading; and deep, soft uppers.(58) 
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Pharmacologic treatment 

Simple analgesia  

 Both paracetamol and non-steroidal anti-inflammatory drugs (NSAIDs) are 

evidence-based drugs for symptom relief in OA. NSAIDs are effective agents for the 

treatment of OA. A meta-analysis concluded that NSAIDs, including COX-2 selective 

inhibitors, can reduce pain and functional disability in knee OA better than placebo. 

There occurs the side effect of gastrointestinal complications and cardiovascular 

risks.(59) 

 

Topical therapy  

 Short term use of topical NSAIDS is secure and successful in OA of the hand and 

knee according to a 2004 meta-analysis.(60) 

 

Glucosamine sulphate  

 These stimulate proteoglycan synthesis by chondrocytes, mild anti-inflammatory 

properties. 

 

Chondroitin sulphate  

 Stimulates RNA synthesis by chondrocytes, partially inhibits leukocyte elastase, 

overcomes dietary deficiency of Sulphur containing amino acids.(61) 

 

Corticosteroids (CS) 

 CS obtains their immune suppressive and anti-inflammatory effects by acting 

directly on nuclear receptors, interrupting the inflammatory cascade at multiple levels. 

They reduce the action and creation of IL-1, leuko trienes, prostaglandins, and metallo 

proteinases. At present, the accessible FDA approved Immediate Release (IR) 



18 

 

corticosteroids for IA usage are: Methyl prednisolone Acetate (MA), Triam cinolone 

Acetate (TA), Triam cinolone Hexacetonide (TH), Beta methasone Acetate (BA), Beta 

methasone Sodium Phosphate (BSP), and Dexa methasone.(62) 

 

 The clinical anti inflammatory suggestion of CS are decline in erythema, 

swelling, heat, and gentleness of the inflamed joints and magnification in relative 

thickness with a boost up in hyalu ronic acid (HA) quantity. 

 

Visco supplementation with hyaluronic acid  

 Hyaluronic acid (HA), is a usual glycos aminoglycan created by type B synovial 

cells, chondro cytes, and fibro blasts and provide into the synovial fluid. It provides 

viscous lubri cation, has disgusting absorbing feature and in totaling to it a few probable 

anti-inflamma tory and anti oxi dant purpose have been described.(62) Intra articular HA 

injections are secure and might have useful ness and may give pain reduction in mild OA 

of knee up to6 months. But the cost efficiency is a fundamental concern that patients 

must be learned earlier. 

 

Opioid analgesia 

 Many studies have shown a moderate pain reduction with opioids. The 

withdrawal rates were higher for stronger opioids (morphine, oxycodone) compared to 

weaker opioids (tramadol, codeine). There are also no extensive studies of opioids in 

OA. Yet, they have an important role, with concern, in the treatment of patients with 

chronic, obstinate pain for whom surgery is not an alternative and where other methods 

was unsuccessful.(63) 
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Other alternatives (64) 

 Avocado/soybean un saponifiable: Repress chondrocyte catabolic activities, 

inhibit inflammatory mediators  

 

Strontium ranelate: Stimulate the synthesis of type II collagen and proteoglycans. 

 

Surgery (65) 

 Surgery is indicated for patients with pain and impairment of function obstinate 

to non-medical and medical therapy. Joint replacement surgery results in better pain and 

function, and is cost effective in its capacity to get better the quality of life 

 

D. Newer modalities for treatment of OA 

PLATELET RICH PLASMA (PRP) 

 Platelet rich plasma (PRP) is set from autologous blood by centrifug ation to 

obtain an very concentrated model of platelets, which is 4-5 times elevated than that of 

normal blood. The platelets bear de granulation to release growth factors (GFs). The 

plasma is the a cellular part of combination including cyto kines, thrombin, and other 

GFs.(66) 

 

 Fresh blood was taken from the patient and equipped directly before each 

injection of PRP. In order to check sterility, small volumes (2.8 ml) of ready PRP were 

sent for microbiology testing to ensure total sterility. The aim is to prepare PRP with a 

platelet count in excess of 300,000 platelets/mL.(67) The flow chart for preparation of 

PRP is given below. 
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 According to the categorization projected by Ehrenfest et al. (2009), 4 main 

families of measures can be clear, depending on their cell contents and fibrin 

architecture.(68) 

 

 Pure Platelet-Rich Plasma (P-PRP) or leucocyte poor PRP products are provision 

devoid of leucocytes and with a low-density fibrin network subsequent to 

formation. 

 Leucocyte  and PRP (L-PRP) products are procedures with leucocytes and with a 

low density fibrin network after foundation. In this family many trial are 

occurring.  

 Pure platelet-rich fibrin (P-PRF) or leucocyte poor platelet rich fibrin measures 

are devoid of leucocytes and with a high density fibrin network. These products 

only in attendance in a power fully activated gel form, and cannot be injected or 

used like conventional fibrin glues. 

 Leucocyte and platelet rich fibrin (L-PRF)  or 2
nd

 generation PRP products are 

provision with leucocytes and with a elevated density fibrin network. 
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Figure: flow chart showing the preparation of PRP (69) 
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 Mechanism of action: The platelet focus is activated by adding up of calcium 

chloride, and this leads  in the creation of platelet gel and the release of growth factors 

and bio active molecules. Thus, platelets actively obtain part in remedial procedures by 

discharging a wide spectrum of GFs (insulin like growth factor, trans forming growth 

factor b-I, platelet derived growth factor, and many others) and other active molecules 

(e.g., cyto kines, chemokines, arachi donic acid meta bolites, extra cellular matrix 

proteins, nucleo tides, ascor bic acid) to the wounded site.  

 

 These factors in total add to fullfill roles of PRP, including chondro genesis, bone 

re modelling, propagation, angiogenesis, anti inflammation, coagulation and cell 

delineation.(12,67,70) 

 

 PRP is blood creations that permit in an simple, petite price, and minimally 

invasive method to get hold of an amount of a lot of growth factors and biologi cally 

active molecules and its use is correlated with reduced inflammation, pain aid, better 

function, and probable cartilage renewal.  

 

 The chief difficulty is methods original to this probable remedial effect of PRP 

remain as a legend till currently. Also, inter patient in consistency and the lack of bio 

chemical and imaging bio markers to advance diagnostic specificity of OA make the 

appliance of PRP hard.(71) 
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Figure: Role of platelets in wound healing (12) 
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Genicular nerve block in Knee OA (72) 

 Patients with chronic knee pain that has unsuccessful to react to traditional care 

may be candidates for a genicular nerve block. This practice is based on a theory that 

blocking the nerve supply to a painful area may alleviate pain and restore function. 

 

Figure: Contiguity of genicular arteries and nerves 
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 A Genicular nerve block is a procedure where these nerves are anesthetized 

(“blocked”) with local anaesthetic injected through small needles. The procedure is 

performed under ultrasound guidance or fluoroscopic guidance. It generally takes 5 to 10 

minutes for the procedure. 

 

 Usually, a diagnostic genicular nerve block (GNB) with local anaesthetic is 

performed before Radio Frequency (RF) genicular ablation, and a flourishing reaction to 

GNB is considered to indicate the call for RF genicular ablation. However, one study 

recommended that GNB, when injected  jointly with corticosteroid, is as efficient as RF 

genicular ablation.(73) 

 

 Complications are uncommon, chiefly if injections are done using a precise 

needle positioning technique. Septic arthritis can be nullified with suitable aseptic safety 

measures. Severe allergic reactions to local anaesthetics are unusual. Post procedural 

pain flare up is not rare, and may be manged with pain killers. Neurological 

complications including paraesthesia and numbness have been reported but are 

enormously uncommon. Radio frequency treatment can cause irregular numbness of the 

above skin. Occurrence of infection is small as the method is done in stringent aseptic 

circumstances and the injections are extra articular i.e., outside the joint.(72) 

 

E. Studies done using PRP  

 Sánchez et al was initial one to report the Intra Articular injection of plasma rich 

in growth factors to handle an articular cartilage damage in a football player. 

Even with  having a poorer future total articular cartilage curing was significantly 
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accelerated, and the final result was out standing, allowing a fast carrying on of 

symptom free sporty activity.(74)  

 Another study group reported initial results of an auto logous arrangement rich in 

growth factors injection for knee OA, signifying the security and utility of this 

management advancement. They have done study by means of HA injections as a 

control. 30 subjects with OA selected and give 3 weekly injections. Medical 

result was calculated by means of the WOMAC questionnaires previous to the 

start and at 5 weeks after. The observed achievement rates by week 5 for the pain 

sub scale attained 33.4% for the PRP group and 10% for the HA group. The 

physical function and on the whole score according to WOMAC was better in 

PRP group.(75) 

 Sampson et al done 3 sets of IA PRP injections at 4 weeks intervals for 14 

patients concerned by knee OA and reported a constructive result in most of the 

patients at 12 months of follow-up. (76) 

 Kon et al had done 3 sets of intra articular PRP injections at 3 week intervals to 

115 osteoarthritic knees. Noteworthy improvements happened in all clinical 

scores from the basal evaluation to the end of the therapy and at 6- 12 months 

follow-up. The outcome was same from the end to 6 months, but starts worsening 

at 12 months follow up. The initial results point out that the management with 

PRP injections is secure and has the likelihood to reduce pain and get better knee 

purpose and worth.(77) 

 Another study was done among 91 patients for 1 year follow up. All the patients 

were managed with 3 IA PRP injections. Every measured factor got deteriorated 
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at the 2 years follow up: these parameters were at significantly lesser levels with 

respect to the 12 month evaluation. The results demonstrated 9 months of median 

duration of the supportive effects and were better in young patients with lower 

degrees of OA.(78) 

 A study by Peer booms et al was done among 100 with chronic lateral epi 

condylitis They were randomly allocated in the PRP group or cortico steroid 

group (n = 49).  

According to the visual analogue scores, 49% in the cortico steroid group and 

73% in the PRP group were considerably diverse. Also, according to the DASH 

scores, 51% in the cortico steroid group and 73% in the PRP group were 

statistically diverse. The cortico steroid group was superior at first and then 

declined, where as the PRP group gradually more got better.(79) 

 In a study by Patel et al amid 78 subjects with bilateral OA were separated 

randomly into 3 groups. Group A got a sole injection of PRP, group B received 2 

injections of PRP 3 weeks apart, and group C be given a sole injection of normal 

saline. Result was assessed using the Western Ontario and McMaster Universities 

Arthritis Index (WOMAC) questionnaire before conduct and at 6 weeks, 3 

months, and 6 months after management. Noteworthy improvement in all 

WOMAC parameters was noted in groups A and B within 2 to 3 weeks and 

lasting until the final follow-up at 6 months, with minor deterioration at the 6-

month follow up. The average WOMAC scores for group A at base line was 

49.86, respectively, and at final follow up was 27.18, respectively, showing 

significant improvement. Similar improvement was noted in group B with 53.20 

at base line and average WOMAC scores at final follow up: 30.48. In group C, 
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the mean WOMAC scores deteriorated from base line from 45.54, to last follow 

up 53.09.  (80) 

 In a study by Li et al among 30 patients with knee articular cartilage degeneration 

were randomly divided into PRP group (n = 15) and Sodium Hyaluronate group 

(n = 15). Both treatments were governed in series of 3 IA injections at 3 weekly 

intervals. The patients of 2 groups were followed up 6 months. There were 

significant disparities in the scores between pre and post injection in 2 groups (P 

< 0.05). There occurred no significant disparity across time periods in PRP group. 

The efficiency of test group was significantly better than that of control group at 

6 months after application by means of score.(81) 

 In a study by Wang et al among 261 patients, 109 women and 152 men, with an 

average age of 48.39. 3 IA injections of autologous PRGF were given at 2-week 

intervals in out patient surgery. Statistically noteworthy disparity (P < 0.0001) 

amid pre-treatment and follow-up values were found for pain, stiff ness and 

functional capability in the WOMAC Index.(82) 

  



Research Question or 

Hypothesis 
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4) RESEARCH QUESTION OR HYPOTHESIS 

 
Research Question:  

 Whether there is any difference in efficacy in the pain relief and functional 

outcome of ultrasound guided Genicular Nerve block with 0.5% Bupivacaine and Intra 

articular injection of Platelet Rich Plasma Versus Intra articular injection of Platelet Rich 

Plasma in the treatment of patients with Grade I and II Osteo Arthritis of Knee? 

 

Null Hypothesis: 

 There is no difference in efficacy in the pain relief and functional outcome of 

ultrasound guided Genicular Nerve block with 0.5% Bupivacaine and Intra articular 

injection of Platelet Rich Plasma Versus Intra articular injection of Platelet Rich Plasma 

in the management of subjects with Grade I and II knee OA. 

 

Alternate Hypothesis: 

 There is a difference in efficacy in the pain relief and functional outcome of 

ultrasound guided Genicular Nerve block with 0.5% Bupivacaine and Intra articular 

injection of Platelet Rich Plasma Versus Intra articular injection of Platelet Rich Plasma 

in the management of subjects with Grade I and II knee OA. 

 

  



Methodology 
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5) METHODOLOGY 

5.1. Study participants: 

 Patients who got referred to the Department of Physical Medicine and 

Rehabilitation at Government Institute of Rehabilitation Medicine, KK Nagar, Chennai 

 

5.2. Study Design:  

 The study was an open, double blind randomized control trial. 

 

5.3. Study setting: 

 Department of Physical Medicine and Rehabilitation at Government Institute of 

Rehabilitation Medicine, KK Nagar, Chennai 

 

5.4. Sampling Procedure: 

 The study participants were randomized using computer generated random 

numbers. The total patients studied were 100 with 50 in each group. 

 

 Group A:  Will be treated with Genicular nerve block and Intra articular 

injection of platelet rich plasma 

 Group B:  Will be treated with Intra articular injection of platelet rich  

plasma. 

 Both Groups (A & B) had undergone the Scheduled Exercise Therapy. 

 

5.5. Inclusion Criteria: 

The patients with 

 Age:>50 years 

 Symptoms > 3 months 

 Both sexes 



31 

 

 Grade I and II osteoarthritis knee by Kellgren- Lawrence grading 

 Knee pain unresponsiveness to conservative treatment for 1 month 

 Stiffness:<30mts 

 Crepitus 

 Bony tenderness 

 Bony enlargement 

 No palpable warmth 

 

5.6. Exclusion criteria: 

Excluded those 

 Post Operative cases 

 Cellulitis / Infections 

 Polyarticular disease 

 Steroid treatment in the last 3 months. 

 Any implants inside. 

 Associated with DVT calf muscles   

 Non co-operative patient     

 Low I.Q Patients /psychiatric patient 

 Trauma 

 Meniscal injury 

 Anterior/Posterior cruciate ligament injury 

 Medial/Lateral collateral ligament injury 

 Bursitis 

 Rheumatoid arthritis 

 Pseudogout/ Hyperuricemia 
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 Other grades of osteo arthritis knee 

 Informed consent not provided. 

 Cancer/ Malignant lesions. 

 

5.7. Sample Size: 

 Total of 100 subjects were selected and was randomly divided into 2 groups. 

 

5.8. Study procedure: 

 Before the start of intervention detailed history taking, review of case file 

including investigations such as FBS, PPBS, X-RAY knee and assessed to for any 

underlying medical conditions. Sociodemographic details were collected  and 

anthropometric measurements was done 

 

 After getting informed consent, subjects of Group A and Group B were given a 

test dose of 2% Lignocaine. 

 

For both the group of patients : 

           34 ml (8.5ml X 4) of whole blood was collected in acid citrate dextrose tubes. 

First  spin (soft spin) was done at 900g for 5 minutes. Supernatant plasma containing 

platelets was transferred into another sterile test tube (without anticoagulant). Second 

spin (Hard spin) was done at 1000g for 10 minutes. Upper 2/3rd (platelet poor plasma) 

was pipetted out and the lower 1/3
rd

 (Platelet rich plasma) platelet pellets is suspended in 

minimum quantity of plasma (2-4ml) by gently shaking the tubes. 

 

 After ensuring that there is no adverse reactions, subjects was taken to the 

operation theatre and parts (according to intervention) was cleaned with surgical 

spirit and Betadine followed by draping with sterile towel. 
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 Under strict aseptic precautions, the injection site is anaesthetized with 2% 

Lignocaine. 

 For Group A: Genicular nerve (Superior medial genicular nerve, Superior lateral 

genicular nerve and Inferior medial genicular nerve) was blocked with 6ml of 

0.5% Bupivacaine which is distributed equally to the targeted three injection sites 

under ultrasound guidance. Genicular nerve block was followed by Intra articular 

injection of 2-4ml of autologous platelet rich plasma by inferolateral approach. 

This procedure was repeated at regular 4 weeks interval for three cycles. 

 For Group B: 2-4ml of Intra articular autologous platelet rich plasma by 

inferolateral approach. This procedure was repeated at regular 4 weeks interval 

for three cycles. 

 After the procedure, the study participants were observed for 15 minutes for any 

adverse reactions. 

 Study participants was asked to report immediately in case of adverse reactions 

like post injection flare (increased pain, swelling)/hypersensitivity reactions etc. 

 Both Groups (A & B) had undergone the Scheduled Exercise Therapy. 

 Pain relief and functional outcome was analysed with VAS score, Numerical 

rating scale and Western Ontario and McMaster universities (WOMAC) 

Osteoarthritis Index before the intervention and on first post intervention day and 

at 2 weeks, 4 weeks, 8 weeks, 12 weeks, 16 weeks and 24 weeks. 
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5.9. Ethical Consideration: 

 Institutional Ethical Committee approval was obtained before the start of the 

study. Informed written consent was obtained from each participant. 

 

5.10.  Statistical Methods: 

Descriptive Statistics: 

1. Continuous variables are represented in mean, median, mode and standard 

deviation.  

2. Categorical variables are represented in frequencies and percentages. Pie-

charts and bar diagrams are used as appropriate. 

 

Inferential Statistics: 

3. When a Categorical Variable is associated with a categorical variable, the 

variables are represented in both by tables and bar diagrams. For test of 

significance, chi-square test is used. Fisher’s exact test is used when more 

than 20% of the cell values have expected cell value less than 5.  

4. When a Continuous variable is associated with the categorical variables such 

as patient groups independent t test is used after checking for normality. 

Otherwise non parametric tests like Mann Whitney U test were used. 

5. P-values less than 0.05 were considered statistically significant. 

6. Data was entered in MS excel sheet and analysed using SPSS software 

version 16. 
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Figure:  Schema of the study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Patients referred to PMR department for knee OA 

 
Inclusion criteria  

Age :> 50 years, Symptoms > 3 months 

Both sexes, Grade I and II osteoarthritis knee by Kellgren-

Lawrence grading 

Knee pain unresponsiveness to conservative treatment for 1 

month, Stiffness :<30mts 

Crepitus and Bony tenderness 

Bony enlargement and No palpable warmth 

Exclusion criteria  

Patients  

Post Operative cases and patients with Cellulitis / Infections 

Polyarticular disease 

Steroid treatment in the last 3 months and with any implants 

inside. 

Associated with DVT calf muscles   

Non co-operative patient     

Low IQ Patients /psychiatric patient 

Trauma or Meniscal injury 

Anterior/Posterior cruciate ligament injury 

Medial/Lateral collateral ligament injury 

Bursitis and Rheumatoid arthritis 

Pseudogout/ Hyperuricemia 

Other grades of osteoarthritis knee 

Informed consent not provided. 

Cancer/ Malignant lesions. 
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         Randomized through computer generated randomization  

Control group n=50 

With PRP 

Intervention group   n =50 

GNB+ PRP 

Loss to follow up=0 

Discontinued intervention=0 

 

Assessed by VAS score, Numerical rating scale and Western Ontario and 

McMaster universities (WOMAC) Osteoarthritis Index before the intervention 

and on first post intervention day and at 2 weeks, 4 weeks, 8 weeks, 12 weeks, 

16 weeks and 24 weeks. 

 

Loss to follow up=0 

Discontinued intervention=0 

 

Analysis done n=50 

Excluded , n=0 

 

Analysis done n=50 

Excluded, n=0 
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TEMPLATE-1 

INVESTIGATION  
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TEMPLATE-2 

INTERVENTION 
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TEMPLATE – 3 

SCHEDULED EXERCISE THERAPY 

 

 

 

 

 

  



Results 
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6) RESULTS 

 

Results of this study are described under the following headings: 

 

a. Descriptive statistics: 

i. Age 

ii. Gender 

iii. Side affected 

iv. Grade of OA 

v. Systolic and diastolic BP 

vi. FBS and PPBS 

vii. Baseline and other time period scores of VAS, WOMAC and NPRS 

scores 

 

b. Inferential Statistics: 

i. Baseline comparison of both groups 

ii. Comparison of VAS score between two groups 

iii. Comparison of WOMAC score between two groups 

iv. Comparison of NPRS score between groups 
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The study was done with 100 subjects 50 each in groups. 

 50 in Genicular nerve block (GNB) and Intra articular injection of platelet rich 

plasma (PRP) and 50 in Intra articular injection of platelet rich plasma (PRP) group. 

 

Table: Age distribution among the population 

Characteristics 
GNB + PRP 

(in years) 

PRP 

(in years) 

Mean 56.78 57.90 

Standard deviation (SD) 9.70 8.89 

Mode 60 48 

Median 56.50 57.50 

Minimum 40 43 

Maximum 80 82 

 

 The table shows that the mean (SD) age of the GNB+PRP group and PRP group 

was 57.10(9.53) years and 57.90(8.89) years respectively. The minimum age of the 

population was 40 years and maximum age was 82 years. 

 

 The mean (SD) age of the population was 57.34 (9.28) years, with a median of 57 

years and mode of 60 years. 
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Figure: Age distribution of the population as two groups 

 

 

 

 

 The figure shows that the mean (SD) age of the GNB+PRP group and PRP group 

was 57.10(9.53) years and 57.90(8.89) years respectively. The minimum age of the 

population was 40 years and maximum age was 82 years. 
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Table: Age categories distribution among the population 

Age categories GNB+PRP PRP Total 

40-49 years 15(30%) 13(26%) 28(28%) 

50-59 years 18(36%) 21(42%) 39(39% 

60-69 years 13(26%) 11(22%) 24(24%) 

70 years and above 4(8%) 5(10%) 9(9%) 

 

 The table shows that in both the group had most participants in 50-59 years. 

[18(36%) in GNB+PRP vs 21(42%) in PRP group]. Next maximum is in the age group 

of 40-49 years [15(30%) in GNB+PRP group vs 13(26%) in PRP group]. 

 

Figure: Age categories distribution among the population 

 

 The figure shows that in both the group had most subjects in 50-59 years. 

[18(36%) in GNB+PRP vs 21(42%) in PRP group]. Next maximum is in the age group 

of 40-49 years [15(30%) in GNB+PRP group vs 13(26%) in PRP group]. 
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Figure: Gender distribution in the study population 

 

 

 The figure shows that majority 68(68%) of the study subjects were females and 

32(32%) of the subjects were males. 

 

Figure: Gender distribution among the groups 

 

 The figure shows that 28 (56%) and 40 (80%) among the GNB + PRP and PRP 

groups were females  
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Table: Distribution of side affected among the population 

Side affected GNB+PRP PRP 

Bilateral L>R 8(16%) 3(6%) 

Bilateral R>L 5(10%) 4(8%) 

Left 23(46%) 22(44%) 

Right 14(28%) 21(42%) 

 

 The table shows that most 45(45%) of the population had their left knee affected. 

Next commonly affected was right knee 35(35%). The bilateral involvement is there in 

19(19%) with left more than right in 11(11%). 

 

Figure: Distribution of side affected among the population 

 

 The figure shows that most 45(45%) of the population had their left knee 

affected. Next commonly affected was right knee 35(35%). The bilateral involvement is 

there in 19(19%) with left more than right in 11(11%). 
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Table: Grading of OA among the population among the groups 

 

Grading of OA GNB+PRP PRP 

Grade I 19(38%) 19(38%) 

Grade II 31(62%) 31(62%) 

 

 The table shows that 38(38%) of the subjects had an X ray grade I and 62(62%) 

of the subjects had an X ray grade II. 

 

Table: Systolic BP distribution among the population 

Characteristics 
GNB + PRP 

(in mm Hg) 

PRP 

(in mm Hg) 

Mean 121.20 121.04 

Standard deviation (SD) 13.75 13.54 

Mode 124 126 

Median 122 123 

Minimum 98 98 

Maximum 152 150 

 

 The table shows that mean (SD) of the systolic BP was 121.20(13.75) mm Hg for 

the GNB+PRP and 121.04(13.54) mm Hg for the PRP. The minimum systolic BP was 98 

mm Hg and Maximum was 152 mm Hg. 
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Figure: Systolic BP distribution among the population 
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 The figure shows that mean (SD) of the systolic BP was 121.20(13.75) mm Hg 

for the GNB+PRP and 121.35(13.49) mm Hg for the PRP. The minimum systolic BP 

was 98 mm Hg and Maximum was 152 mm Hg 

 

Table: Diastolic BP distribution among the population 

 

Characteristics 
GNB + PRP 

(in mm Hg) 

PRP 

(in mm Hg) 

Mean 80.20 80.68 

Standard deviation (SD) 9.30 8.64 

Mode 78 76 

Median 82 81 

Minimum 64 64 

Maximum 102 98 

 

 The table shows that mean (SD) of the diastolic BP was 80.20(9.30) mm Hg for 

the GNB+PRP and 80.68(8.64) mm Hg for the PRP. The minimum diastolic BP was 64 

mm Hg and Maximum was 102 mm Hg. 
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Figure: Diastolic BP distribution among the population 
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 The figure shows that mean (SD) of the diastolic BP was 80.20(9.30) mm Hg for 

the GNB+PRP and 80.68(8.64) mm Hg for the PRP. The minimum diastolic BP was 64 

mm Hg and Maximum was 102 mm Hg 

 

Table: FBS distribution among the population 

 

 

Characteristics 
GNB + PRP 

(in mg/dl) 

PRP 

(in mg/dl) 

Mean 93.86 103.94 

Standard deviation (SD) 21.29 28.26 

Mode 67 87 

Median 89.50 93.50 

Minimum 66 67 

Maximum 156 178 

 

 

 The table shows that mean (SD) of the FBS was 93.86(21.29) mg/dl for the 

GNB+PRP and 103.94(28.26) mg/dl for the PRP. The minimum FBS was 66 mg/dl and 

Maximum was 178 mg/dl. 
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Figure: FBS distribution among the population 
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The figure shows that mean (SD) of the FBS was 93.86(1.29) mg/dl for the GNB+PRP 

and 103.94(28.26) mg/dl for the PRP. The minimum FBS was 66 mg/dl and Maximum 

was 178 mg/dl 

Table: PPBS distribution among the population 

Characteristics 

GNB + PRP 

(in mg/dl) 

PRP 

(in mg/dl) 

Mean 130.02 139.32 

Standard deviation (SD) 22.59 33.62 

Mode 123 114 

Median 123 128.50 

Minimum 98 98 

Maximum 189 259 

 

The table shows that mean (SD) of the PPBS was 130.02(22.59) mg/dl for the 

GNB+PRP and 139.32(33.62) mg/dl for the PRP. The minimum PPBS was 98 mg/dl and 

Maximum was 259 mg/dl 

 

  



53 

 

 

Figure: PPBS distribution among the population 
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 The figure shows that mean (SD) of the PPBS was 130.02(22.59) mg/dl for the 

GNB+PRP and 139.32(33.62) mg/dl for the PRP. The minimum PPBS was 98 mg/dl and 

Maximum was 259 mg/dl 

 

Table: Distribution of VAS score among the population 

Characteristics 
Base 

line 

1
st
 

day 

2 

weeks 

4 

weeks 

8 

weeks 

12 

weeks 

16 

weeks 

24 

weeks 

Mean 8.31 2.27 1.79 1.48 1.06 0.87 0.83 0.83 

Standard 

deviation (SD) 
0.72 1.57 1.25 1.16 0.84 0.77 0.75 0.75 

Mode 9 2.27 1 1 1 1 1 1 

Median 8 2 2 1 1 1 1 1 

Minimum 7 0 0 0 0 0 0 0 

Maximum 9 7 6 6 4 4 4 4 

 

 The table shows the mean (SD) of the VAS score across the time periods. The 

table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 weeks, after 8 

weeks, after 12 weeks, after 16 weeks and after 24 weeks were 8.31(0.72), 

2.27(1.57),1.79(1.25),1.48(1.16), 1.06(0.84),0.87(0.77), 0.83(0.75) and 0.83(0.75) 

respectively. 
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Figure: Distribution of VAS score among the population 

 

 

 The figure shows the mean (SD) of the VAS score across the time periods. The 

table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 weeks, after 8 

weeks, after 12 weeks, after 16 weeks and after 24 weeks were 8.31(0.72), 

2.27(1.57),1.79(1.25),1.48(1.16), 1.06(0.84),0.87(0.77), 0.83(0.75) and 0.83(0.75) 

respectively. 
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Table: Distribution of NPRS score among the population 

Characteristics 
Base 

line 

1
st
 

day 

2 

weeks 

4 

weeks 

8 

weeks 

12 

weeks 

16 

weeks 

24 

weeks 

Mean 8.32 7.34 5.39 3.84 3.11 2.61 2.23 1.81 

Standard 

deviation (SD) 
0.72 0.76 0.99 0.79 0.92 0.72 0.66 0.68 

Mode 9 8 6 3 3 3 2 2 

Median 8 8 5 4 3 3 2 2 

Minimum 7 6 3 3 3 1 1 1 

Maximum 9 8 8 6 6 5 4 3 

 

 The table shows the mean (SD) of the NPRS score across the time periods. The 

table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 weeks, after 8 

weeks, after 12 weeks, after 16 weeks and after 24 weeks were 8.32(0.72), 

7.34(0.76),5.39(0.99),3.84(0.79), 3.11(0.92),2.61(0.72), 2.23(0.66) and 1.81(0.68) 

respectively. 
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Figure: Distribution of NPRS score among the population 

 

 

 The figure shows the mean (SD) of the NPRS score across the time periods. The 

table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 weeks, after 8 

weeks, after 12 weeks, after 16 weeks and after 24 weeks were 8.32(0.72), 

7.34(0.76),5.39(0.99),3.84(0.79), 3.11(0.92),2.61(0.72), 2.23(0.66) and 1.81(0.68) 

respectively. 

  

0

1

2

3

4

5

6

7

8

9

Baseline 1st day 2 weeks 4 weeks 8 weeks 12 weeks 16 weeks 24 weeks

NPRS score 



58 

 

 

Table: Distribution of WOMAC score among the population 

Characteristics 
Base 

line 

1
st
 

day 

2 

weeks 

4 

weeks 

8 

weeks 

12 

weeks 

16 

weeks 

24 

weeks 

Mean 68.97 25.25 21.21 17.86 12.67 10.15 9.87 9.87 

Standard 

deviation (SD) 
13.25 15.75 14.19 13.02 10.41 9.74 9.41 9.41 

Mode 67 22 22 22 0 0 0 0 

Median 69 23 22 18 14 11 8.50 8.50 

Minimum 44 0 0 0 0 0 0 0 

Maximum 91 63 63 63 43 43 43 43 

 

 The table shows that the mean (SD) of the WOMAC score across the time 

periods. The table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

68.97(13.25), 25.25(15.75), 21.21(14.19), 17.86(13.02), 12.67(10.41), 10.15(9.74), 

9.87(9.41) and 9.87(9.41) respectively. 
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Figure: Distribution of WOMAC score among the population 

 

 

 The figure shows that the mean (SD) of the WOMAC score across the time 

periods. The table shows that mean (SD) of the baseline, 1
st
 day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

68.97(13.25), 25.25(15.75), 21.21(14.19), 17.86(13.02), 12.67(10.41), 10.15(9.74), 

9.87(9.41) and 9.87(9.41) respectively. 
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Inferential statistics 

Table: Baseline characteristics of both the groups 

Variables GNB+PRP PRP Table value p value 

Age in years (SD) 56.78(9.70) 57.90(8.89) 0.74 0.39a 

Gender 

Male 22(68.8%) 10(31.2%) 

6.62 0.010b* 

female 28(41.2%) 40(58.8%) 

Grade of 

OA 

Grade I 19(50%) 19(50%) 

0 1.00b 

Grade II 31(50%) 31(50%) 

Side 

affected 

B/L, L>R 8(72.7%) 3(27.3%) 

3.76 0.27c 

B/L, R>L 5(55.6%) 4(44.4%) 

Left Knee 23(51.1%) 22(48.9%) 

Right 

Knee 
14(40%) 21(60%) 

Systolic BP 121.20(13.75) 121.04(13.54) 0.11 0.74a 

Diastolic BP 80.20(9.30) 80.68(8.64) 0.16 0.69a 

FBS 93.86(21.29) 103.94(28.26) 5.69 0.019a* 

PPBS 130.02(22.59) 139.32(33.62) 6.59 0.012a* 

Baseline VAS 8.30(0.76) 8.32(0.68) 1.22 0.27a 

Baseline NPRS 8.30(0.76) 8.34(0.69) 0.96 0.33a 

Baseline WOMAC 68.60(14.03) 69.34(12.56) 0.13 0.72a 

 

a- Independent t test 

b- Chi square test 

c- Fischer’s exact test 

*- significant p value<0.05 
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 The table shows the comparison of baseline characteristic between two groups. 

The variables of gender, FBS and PPBs were found to be significant. Non significance of 

the variables shows that there is no difference among the groups for these variables and 

this shows the success of randomisation. 

 

Table: Comparison of VAS score among the two group across different time period 

 

GNB+PRP 

Median (interquartile 

range) 

PRP 

Median 

(interquartile range) 

Table 

value 
p value 

1
st
 day 2(1,2) 2(2,3) 802 0.001* 

2 weeks 1(1,2) 2(1,3) 821 0.002* 

4 weeks 1(1,2) 1.5(1,2) 897 0.009* 

8 weeks 1(0,2) 1(1,2) 839 0.002* 

12 weeks 0.50(0,1) 1(1,2) 751.5 <0.001* 

16 weeks 0(0,1) 1(1,1) 735.5 <0.001* 

24 weeks 0(0,1) 1(1,1) 735.5 <0.001* 

Mann Whitney U test 

*- significant p value<0.05 

 

 The table shows that there is significant difference between the two groups across 

the time periods. Group A (GNB+PRP) showed better outcome in terms of decreased 

VAS score. 
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Figure: VAS score distribution among the two groups across different time periods 

 

 

 The figure shows the mean value of the VAS score across different time periods 

among the groups. This shows that there is significant difference between the two groups 

across the two time periods. Group A (GNB+PRP) showed better outcome in terms of 

decreased VAS score. 
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Table: Comparison of WOMAC score among the two group across different time 

period 

 

GNB+PRP 

Median   (interquartile 

range) 

PRP 

Median 

(interquartile 

range) 

Table 

value 
p value 

1
st
 day 22(7,24.25) 27(21,45) 758 0.001* 

2 weeks 17(6,23) 23(17,29.75) 765 0.001* 

4 weeks 14.50(2,22) 22(13.75,25) 844.50 0.005* 

8 weeks 2.50(0,17.25 18(13,22) 747 <0.001* 

12 weeks 1(0, 7) 16(12.75,19.75) 595.50 <0.001* 

16 weeks 0(0,7) 16(12.75,19.75) 585.50 <0.001* 

24 weeks 0(0,7) 16(12.75,19.75) 585.50 <0.001* 

Mann Whitney U test 

*- significant p value<0.05 

 

 The table shows that there is significant difference between the two groups across 

the time periods. Group A (GNB+PRP) showed better outcome in terms of decreased 

WOMAC score. 
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Figure: WOMAC score distribution among the two groups across different time 

periods 

 

 

 The figure shows the mean value of the WOMAC score across different time 

periods among the groups. The figure shows that there is significant difference between 

the two groups across the time periods. Group A (GNB+PRP) showed better outcome in 

terms of decreased WOMAC score. 
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Table: Comparison of NPRS score among the two group across different time 

period 

 
GNB+PRP 

Mean ± SD 

PRP 

Mean ± SD 

Table 

value 
p value 

1
st
 day 7.16±0.77 7.52±0.71 0.10 0.75 

2 weeks 5.34±0.79 5.44±1.16 10.02 0.002* 

4 weeks 3.56±0.67 4.12±0.79 0.19 0.67 

8 weeks 2.54±0.58 3.68±0.84 7.43 0.008* 

12 weeks 2.18±0.56 3.04±0.60 0.26 0.61 

16 weeks 1.80±0.40 2.66±0.59 17.21 <0.001* 

24 weeks 1.44±0.50 2.18±0.63 0.0 0.99 

Independent t test 

*- significant p value<0.05 

 

 The table shows the association between NPRS score across different time 

periods between the groups. There is a significant difference between the two groups 

after 2 weeks, after 8 weeks and 16 weeks. 
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Figure: Comparison of NPRS score among the two group across different time 

period 

 

 

 

 The figure shows the mean value of the NPRS score across different time periods 

among the groups. The figure shows that there is difference between the two groups 

across the time periods. Group A (GNB+PRP) showed better outcome in terms of 

decreased NPRS score. 
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7)  DISCUSSION 

 

The study was aimed to assess the efficacy of Genicular nerve block using local 

anaesthetic and PRP versus only PRP among patients suffering from grade I and II knee 

OA. 

 

  The mean (SD) age of the GNB+PRP group and PRP group was 57.10(9.53) 

years and 57.90(8.89) years respectively. The minimum age of the population was 40 

years and maximum age was 82 years. The mean (SD) age of the population was 57.34 

(9.28) years, with a median of 57 years and mode of 60 years. This result coincides with 

many studies where the average age falls anywhere close after 55 to 60 years.(83–87) 

The rise in occurrence of OA with age probably is a result of snowballing of a variety of 

risk factors and biologic changes that happen with aging that may create a joint which is 

more susceptible to the adversities, such as cartilage thinning, reduced muscle strength 

and damage sue to oxidative stress. 

 

 In the study majority 68(68%) of the study subjects were females and 32(32%) of 

the subjects were males. 28 (56%) and 40 (80%) among the GNB + PRP and PRP groups 

were females. This result of increased incidence of knee OA among females was also 

found in other studies which showed a reduced risk among men in case of knee 

OA.(83,85,88) The increased occurrence in post-menopausal age can be associated with 

hormonal changes or sudden change in weight for the females due to the hormonal 

changes. The exact reason is not known as there are studies showing limited evidence of 

difference in gender occurrence in case of OA of hip, hand and spine.(88) 

  



68 

 

 

 The mean (SD) of the systolic BP was 121.20(13.75) mm Hg for the GNB+PRP 

and 121.04(13.54) mm Hg for the PRP. The minimum systolic BP was 98 mm Hg and 

Maximum was 152 mm Hg. The mean (SD) of the diastolic BP was 80.20(9.30) mm Hg 

for the GNB+PRP and 80.68(8.64) mm Hg for the PRP. The minimum diastolic BP was 

64 mm Hg and Maximum was 102 mm Hg. The mean (SD) of the FBS was 93.86(21.29) 

mg/dl for the GNB+PRP and 103.94(28.26) mg/dl for the PRP. The minimum FBS was 

66 mg/dl and Maximum was 178 mg/dl. The mean (SD) of the PPBS was 130.02(22.59) 

mg/dl for the GNB+PRP and 139.32(33.62) mg/dl for the PRP. The minimum PPBS was 

98 mg/dl and Maximum was 259 mg/dl. The mean values of Systolic BP, diastolic BP, 

FBS and PPBS showed that there was reduced risk of hypertension and diabetes in this 

group. Even though many were diagnosed to have one disease or both may have been 

under control. But studies have shown an association of cardiovascular risk factors and 

OA. This association was reasoned based on the proposition that along with changes in 

articular cartilage and joint surroundings due to oxidative stress subsequent changes 

occurs in blood vessels. These changes in turn affects the organs and shown out as non 

communicable diseases. Studies have shown that overweight (OW), hypertension (HT), 

dyslipidaemia (DL), and impaired glucose tolerance (IGT) have a significant association 

with knee OA.(89–93) 

 

 The mean (SD) of the VAS score at baseline, 1st day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 8.31(0.72), 

2.27(1.57),1.79(1.25),1.48(1.16), 1.06(0.84),0.87(0.77), 0.83(0.75) and 0.83(0.75) 

respectively. The mean (SD) of the NPRS score at baseline, 1st day, after 2 weeks, after 

4 weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

8.32(0.72), 7.34(0.76),5.39(0.99),3.84(0.79), 3.11(0.92),2.61(0.72), 2.23(0.66) and 
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1.81(0.68) respectively. The mean (SD) of the WOMAC score at baseline, 1st day, after 

2 weeks, after 4 weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks 

were 68.97(13.25), 25.25(15.75), 21.21(14.19), 17.86(13.02), 12.67(10.41), 10.15(9.74), 

9.87(9.41) and 9.87(9.41) respectively. There is significant difference between the two 

groups across the time periods in terms of VAS score. Group A (GNB+PRP) showed 

better outcome in terms of decreased VAS score. There was significant difference 

between the two groups across the time periods in terms of WOMAC score. Group A 

(GNB+PRP) showed better outcome in terms of decreased WOMAC score. There was an 

association between NPRS score across different time periods between the groups. There 

is a significant difference between the two groups after 2 weeks, after 8 weeks and 16 

weeks. 

 

 The study showed a significant difference between the scores (VAS, NPRS, 

WOMAC) across the time periods between the GNB+PRP group and PRP group. All the 

scores have a decreased value compared to the baseline and among that also decreased 

for the GNB group. 

 

 These results are comparable with other studies where PRP showed a better result 

in terms of functional and quality of life compared to other modalities. Sánchez et al was 

initial one to report the Intra Articular injection of plasma rich in growth factors to 

handle an articular cartilage damage in a football player. Even with  having a poorer 

future total articular cartilage curing was significantly accelerated, and the final result 

was out standing, allowing a fast carrying on of symptom free sporty activity.(74)  

 

 Another study group reported initial results of an auto logous arrangement rich in 

growth factors injection for knee OA, signifying the security and utility of this 

management advancement. They have done study by means of HA injections as a 
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control. 30 subjects with OA selected and give 3 weekly injections. Medical result was 

calculated by means of the WOMAC questionnaires previous to the start and at 5 weeks 

after. The observed achievement rates by week 5 for the pain sub scale attained 33.4% 

for the PRP group and 10% for the HA group. The physical function and on the whole 

score according to WOMAC was better in PRP group.(75) Sampson et al done 3 sets of 

IA PRP injections at 4 weeks intervals for 14 patients concerned by knee OA and 

reported a constructive result in most of the patients at 12 months of follow-up.(76) 

 

 Kon et al had done 3 sets of intra articular PRP injections at 3 week intervals to 

115 osteoarthritic knees. Noteworthy improvements happened in all clinical scores from 

the basal evaluation to the end of the therapy and at 6- 12 months follow-up. The 

outcome was same from the end to 6 months, but starts worsening at 12 months follow 

up. The initial results point out that the management with PRP injections is secure and 

has the likelihood to reduce pain and get better knee purpose and worth.(77) Another 

study was done among 91 patients for 1 year follow up. All the patients were managed 

with 3 IA PRP injections. Every measured factor got deteriorated at the 2 years follow 

up: these parameters were at significantly lesser levels with respect to the 12 month 

evaluation. The results demonstrated 9 months of median duration of the supportive 

effects and were better in young patients with lower degrees of OA.(78) 

 

 A study by Peer booms et al was done among 100 with chronic lateral epi 

condylitis They were randomly allocated in the PRP group or cortico steroid group (n = 

49). According to the visual analogue scores, 49% in the cortico steroid group and 73% 

in the PRP group were considerably diverse. Also, according to the DASH scores, 51% 

in the cortico steroid group and 73% in the PRP group were statistically diverse. The 

cortico steroid group was superior at first and then declined, where as the PRP group 
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gradually more got better.(79) In a study by Patel et al amid 78 subjects with bilateral 

OA were separated randomly into 3 groups. Group A got a sole injection of PRP, group 

B received 2 injections of PRP 3 weeks apart, and group C be given a sole injection of 

normal saline. Result was assessed using the Western Ontario and McMaster 

Universities Arthritis Index (WOMAC) questionnaire before conduct and at 6 weeks, 3 

months, and 6 months after management. Noteworthy improvement in all WOMAC 

parameters was noted in groups A and B within 2 to 3 weeks and lasting until the final 

follow-up at 6 months, with minor deterioration at the 6-month follow up. The average 

WOMAC scores for group A at base line was 49.86, respectively, and at final follow up 

was 27.18, respectively, showing significant improvement. Similar improvement was 

noted in group B with 53.20 at base line and average WOMAC scores at final follow up: 

30.48. In group C, the averageWOMAC scores deteriorated from base line from 45.54, 

to last follow up 53.09.(80) 

 

 In a study by Li et al among 30 patients with knee articular cartilage degeneration 

were randomly divided into PRP group (n = 15) and Sodium Hyaluronate group (n = 15). 

Both treatments were governed in series of 3 IA injections at 3 weekly intervals. The 

patients of 2 groups were followed up 6 months. There were significant disparities in the 

scores between pre and post injection in 2 groups (P < 0.05). There occurred no 

significant disparity across time periods in PRP group. The efficiency of test group was 

significantly better than that of control group at 6 months after application by means of 

score.(81) In a study by Wang et al among 261 patients, 109 women and 152 men, with 

an average age of 48.39. 3 IA injections of autologous PRGF were given at 2-week 

intervals in out patient surgery. Statistically noteworthy disparity (P < 0.0001) amid pre-

treatment and follow-up values were established for pain, stiff ness and functional 

capability in the WOMAC Index.(82)  



Limitation 
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8) LIMITATION 

 
 The study was aimed to assess the efficacy of Genicular nerve block using local 

anaesthetic and PRP versus only PRP among patients suffering from grade I and II knee 

OA. 

 

 The study included only grade I and II knee OA, so the assessment of usage of 

GNB and PRP in severe forms of OA was not measured. 

 

 Only subjective assessment in terms of VAS, NPRS and WOMAC was done it 

would have been lead to larger over reporting of the measurements. 

 

 Radiographic techniques should have been added as an assessment measure so 

that the changes inside the joints could have been evaluated. 

  



Recommendations 
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9) RECOMMENDATION 

 
 The study was aimed to assess the efficacy of Genicular nerve block using local 

anaesthetic and PRP versus only PRP among patients suffering from grade I and II knee 

OA. 

 The usage of PRP which lacks any of the adverse effects as the PRP is taken from 

patient’s own blood could be the next line treatment for refractory OA not 

responding to other managements. 

 

 The addition of GNB to PRP increased the effectiveness which can be used 

further provided evidence for radiologic changes also there. 

 

 Studies should be done based on the number of dosages of PRP, increased 

concentration of platelets in PRP and addition of adjuvant along with PRP to 

identify the most effective treatment for the management of knee OA 

  



Conclusion 
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10 ) CONCLUSION 

 
 The mean (SD) age of the GNB+PRP group and PRP group was 57.10(9.53) 

years and 57.90(8.89) years respectively. The minimum age of the population 

was 40 years and maximum age was 82 years. The mean (SD) age of the 

population was 57.34 (9.28) years, with a median of 57 years and mode of 60 

years. 

 Both the group had most subjects in 50-59 years. [18(36%) in GNB+PRP vs 

21(42%) in PRP group]. Next maximum is in the age group of 40-49 years 

[15(30%) in GNB+PRP group vs 13(26%) in PRP group]. 

 In the study majority 68(68%) of the study subjects were females and 32(32%) of 

the subjects were males. 

 Most 45(45%) of the population had their left knee affected. Next commonly 

affected was right knee 35(35%). The bilateral involvement is there in 19(19%) 

with left more than right in 11(11%). 

 38(38%) of the subjects had an X ray grade I and 62(62%) of the subjects had an 

X ray grade II. 

 The mean (SD) of the systolic BP was 121.20(13.75) mm Hg for the GNB+PRP 

and 121.04(13.54) mm Hg for the PRP. The minimum systolic BP was 98 mm 

Hg and Maximum was 152 mm Hg. 

 The mean (SD) of the diastolic BP was 80.20(9.30) mm Hg for the GNB+PRP 

and 80.68(8.64) mm Hg for the PRP. The minimum diastolic BP was 64 mm Hg 

and Maximum was 102 mm Hg. 
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 The mean (SD) of the FBS was 93.86(21.29) gm/dl for the GNB+PRP and 

103.94(28.26) gm/dl for the PRP. The minimum FBS was 66 gm/dl and 

Maximum was 178 gm/dl 

 The mean (SD) of the PPBS was 130.02(22.59) gm/dl for the GNB+PRP and 

139.32(33.62) gm/dl for the PRP. The minimum PPBS was 98 gm/dl and 

Maximum was 259 gm/dl 

 The mean (SD) of the VAS score at baseline, 1
st
 day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

8.31(0.72), 2.27(1.57),1.79(1.25),1.48(1.16), 1.06(0.84),0.87(0.77), 0.83(0.75) 

and 0.83(0.75) respectively. 

 The mean (SD) of the NPRS score at baseline, 1
st
 day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

8.32(0.72), 7.34(0.76),5.39(0.99),3.84(0.79), 3.11(0.92),2.61(0.72), 2.23(0.66) 

and 1.81(0.68) respectively. 

 The mean (SD) of the WOMAC score at baseline, 1
st
 day, after 2 weeks, after 4 

weeks, after 8 weeks, after 12 weeks, after 16 weeks and after 24 weeks were 

68.97(13.25), 25.25(15.75), 21.21(14.19), 17.86(13.02), 12.67(10.41), 

10.15(9.74), 9.87(9.41) and 9.87(9.41) respectively. 

 The variables of gender, FBS and PPBs in the baseline among the groups were 

found to be significant. Non significance of the variables shows that there is no 

difference among the groups for these variables and this shows the success of 

randomisation 

 There is significant difference between the two groups across the time periods in 

terms of VAS score. Group A (GNB+PRP) showed better outcome in terms of 

decreased VAS score. 
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 There was significant difference between the two groups across the time periods 

in terms of WOMAC score. Group A (GNB+PRP) showed better outcome in 

terms of decreased WOMAC score. 

 There was an association between NPRS score across different time periods 

between the groups. There is a significant difference between the two groups 

after 2 weeks, after 8 weeks and 16 weeks. 
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Annexures 



ANNEXURE-I 

STUDY PROFORMA 

Name    Age   Sex   Occupation 

 

OP Number     Thesis Registration Number 

 

Address  

 

 

Contact Number 

 

Height:  cm     Weight:     Kg          BMI:            BP:     mmHg 

 

Complaints  : Knee pain:   Right     Left   

 

Duration: _____days/months/years Pain Score: VAS____/10 

 

NPRS: ____/10      Womac: ____/96       Knee ROM:  

 

Site of Pain: Anterior    MJL    

 

Aggravating factors      If yes ____________ Relieving factors  

 

If yes__________________ 

 

Sense of grinding or locking of joint:        

 

Stiffness:       If  yes, duration:____ days/months/years 

 

Co-Morbities:  Diabetes mellites:             Systemic Hypertension 

 

   Coronary artery disease:  

 

Examinations      

 

Inspection:  swelling          

 

Palpitation on standing/ supine Tenderness     Crepitus     Deformity:        

     T.Varum      G. Varum      G. Valgum        

 

Bony enlargement         Patellar tap test         Patellar bulge test        

 

Investigations: FBS: ___mg/dI PPBS: ____mg/dl X-ray- Knee Osteophytes             

 

Management:  Genicular nerve block and intra articular injection of platelet rich plasma.

        

Intra articular injection of platelet rich plasma  



II- Consent Form 

Ma;tpy; gq;Nfw;ghshpd; xg;Gjy; gbtk;  

 Ma;T nra;ag;gLk; jiyg;G:  

  Koq;fhy; %l;L thj Neha;  epiy  -1  kw;Wk;  2f;F  toikahd  
rpfpr;ir  Kiw  nray;ghl;L  tpisitg; nghWj;J n[dpf;Fyu; euk;G 
Klf;F rpfpr;ir  kw;Wk;; Koq;fhy; %l;L g;Nsl;nyl; upr; gpsh];kh Crp. 
nrYj;Jk; rpfpr;irfspd; nray;ghl;L tpisT xg;gPL - xU Kiwapylq;fh 
fl;Lg;gLj;jg;gl;l Ma;T.  

 Ma;thsh; ngah;: kU. rj;jP\; fp. 
 

 Ma;T elf;Fk; ,lk;: clypay; kw;Wk; Gdh;tho;T kUj;Jt Jiw> 
muR Gdh;tho;T kUj;Jt epiyak;> nrd;id kUj;Jtf; fy;Yhp> 
nrd;id -3.  

Ma;tpy; gq;FngWthpd;   

ngah;        :   

taJ         :  

ghypdk;       : Mz;/ngz;  

gjpT vz;       :  

tpyhrk;        :  

ifg;Ngrp vz;       :  

 Ma;tpy; gq;Nfw;f xg;Gjy;:  

,e;j Ma;tpd; tptuq;fSk;> mjd; Nehf;fKk; vdf;F KOikahfTk;> 
njspthfTk; tpsf;fg;gl;lJ.   

vdJ re;Njfq;fis njspthf Nfl;L mwpe;J epth;j;jp nra;J  nfhz;Nld;.  

,e;j  Ma;tpy;  gq;nfw;gJk;.  Ma;tpypUe;J  ve;j  Neuj;jpYk;  tpyfpf;  
nfhs;tJk;  vdJ  jdpg;gl;l chpik vd;gijAk; njhpe;J nfhz;Nld;.  

Ma;tpy;  gq;nfw;gth;fspd;  jdpAhpik  ,e;j  Ma;T  KOtJk;  
ghJfhf;fg;gLk;  vd;gij  njhpe;J nfhz;Nld;.  

vdJ  Koq;fhy; %l;L thj Neha; Ma;tpy;  Fwpg;gplg;gl;Ls;s  ,uz;by;  
VNjDk;  xU  rpfpr;iria Nkw;nfhs;sTk; mjidj; njhlh;e;J ,ay;Kiw 
gapw;rp rpfpr;ir Nkw;nfhs;sTk; rk;kjpf;fpNwd;.  

Ma;thsh; gpw  kUj;Jth;fs; newpKiwf;  FO  kw;Wk;  fl;Lg;ghl;L  
mjpfhhpfs; Ma;tpd; jzpf;ifahsh;fs;  vdJ  kUj;Jtj;  jfty;fis  
njhpe;J  nfhs;sTk;  Ma;tpd;  KbTfis  ntspaplTk; mDkjpf;fpNwd;.  



,e;j  Ma;tpy;  gq;Fnfhs;s  ahUila  eph;ge;jKkpd;wp  vd;Dila  
nrhe;j  tpUg;gj;jpd;  ngahpy; RaepidTlDk; KOkdJlDk; 
rk;kjpf;fpNwd;.  

   

Ma;thsh; ifnahg;gk;           gq;F ngWgthpd; ifnahg;gk;  

kU. rj;jP\; fp.             ngah;  :  

KJepiy gl;ljhhp khzth;>      ,lk;:  

muR Gdh;tho;T kUj;Jt epiyak;>       Njjp:  

Nf.Nf. efh;> nrd;id 600 083.  

nrd;id kUj;Jtf; fy;Y}hp nrd;id 600 003.  

Ma;tpy; gq;Nfw;ghsUf;fhd jfty; jhs;  

 Ma;T nra;ag;gLk; jiyg;G:  

  Koq;fhy; %l;L thj Neha; epiy  -1  kw;Wk;  2f;F  toikahd  
rpfpr;ir  Kiw  nray;ghl;L  tpisitg; nghWj;J n[dpf;Fyu; euk;G 
Klf;F rpfpr;ir  kw;Wk;; Koq;fhy; %l;L g;Nsl;nyl; upr; gpsh];kh Crp. 
nrYj;Jk; rpfpr;irfspd; nray;ghl;L tpisT xg;gPL - xU Kiwapylq;fh 
fl;Lg;gLj;jg;gl;l Ma;T.  

 

 Ma;thsh; ngah;: kU. rj;jP\; fp. 
 

 Ma;T  elf;Fk;  ,lk;:  clypay;  kw;Wk;  Gdh;tho;T  kUj;Jt  
Jiw>  muR  Gdh;tho;T  kUj;Jt epiyak;> nrd;id kUj;Jtf; 
fy;Yhp> nrd;id -3.  

Ma;tpy; gq;FngWthpd;  ngah;       :   

taJ            :  

ghypdk;         : Mz;/ngz;  

gjpT vz;         :  

tpyhrk;          :  

ifg;Ngrp vz;       :  

 

  



 gq;Nfw;ghsUf;fhd jfty;:  

Koq;fhy; %l;L thj Neha  Mz;>  ngz;  ,UghyiuAk;  (ngz;fs; 
kw;Wk; Mz;fs;)  ghjpf;ff;$baJ.  

Nehapd; epiyiag; nghUj;J Koq;fhy; %l;L mirtpd; NghJ kl;Lk; 
(m) xa;T epiyapYk; typ> neWneWj;jy; KWfy; Nghd;w mwpFwpfs; 
,Uf;Fk;. rh;f;fiu Neha;> Koq;fhy; %l;L mjpfg;gad;ghL> Nghd;wit 
,ize;j fhuzpfshf ,Uf;fyhk;.  

  

 jpl;lkplg;gl;Ls;s Ma;tpd; Nehf;fk;:  

Koq;fhy; %l;L Neha; Kjy; ,uz;L epiyfspy; n[dpf;Fyu; euk;G 
Klf;F rpfpr;ir euk;G Klf;F rpfpr;ir  kw;Wk Koq;fhy; %l;L 
g;Nsl;nyl; upr; gpsh];kh Crp nrYj;Jk;  rpfpr;ir>  toikahd  

rpfpr;irfspd;  typepthuzk; kw;Wk; nray;ghl;L tpisit xg;gPL nra;jy;.  

 Ma;T eilKiwfs;:  

gq;Nfw;ghshpd;  xg;GjYf;Fg;  gpwF  xU  gphptpdUf;F  0.5%  
g;A+gptnfa;d; kUe;J  nfhz;L  n[dpf;Fyu;  euk;G  Klf;F kw;Wk;  
Koq;fhy; %l;L g;Nsl;nyl; upr; gpsh];kh Crp  rpfpr;irAk;  mjidj;  
njhlh;e;J  ,ay;Kiw gapw;rp rpfpr;irAk; mspf;fg;gLk;. 

,uz;lhk; gphptpdUf;F Koq;fhy; %l;L g;Nsl;nyl; upr; gpsh];kh Crp 
nrYj;Jk; rpfpr;irAk; mjidj; njhlh;e;J Kjy; gphptpdiug; NghyNt 
,ay;Kiw gapw;rp rpfpr;irAk;  mspf;fg;Lk;  

  ,uz;L gphptpdhpilNa  typ  epthuzk;  kw;Wk; nray;ghl;L 
tpisT Mfpait xg;gPL nra;ag;gLk;.  

 gjpNtLfspd; ufrpaj; jd;ik:  

cq;fs;  kUj;Jtg;  gjpNtLfs;  kpfTk;  ufrpakhf  itj;Jf;  
nfhs;sg;gLk;.    mNjrkak;  ,e;j  

Ma;tpy;  cq;fsJ  kUj;Jtj;  jfty;fis  kw;w  Ma;thsh;fs;/gpw  
kUj;Jth;fs;/tpQ;Qhdpfs;/ newpKiwf;FO kw;Wk; fl;Lg;ghl;L mjpfhupfs; 
/Ma;Tj; jzpf;ifahsh;fs; MfpNahh; gbj;J njhpe;J nfhs;s 
mDkjpf;fg;glyhk;. Ma;tpd; KbTfs; gpuRhpf;fg;glyhk;.  

Mdhy; vf;fhuzk; nfhz;Lk; cq;fs; jdpg;gl;l milahsk; 
ntspaplg;glkhl;lhJ. 

 Ma;tpy; gq;Nfw;ghshpd; nghWg;Gfs;:  

cq;fSf;F rpfpr;ir mspf;Fk;/Ma;T nra;Ak; kUj;JtUld; Kiwahd 
rpfpr;ir kw;Wk; gapw;rpf;fhf KOikahf xj;Jiof;FkhW 
Nfl;Lf;nfhs;sg;gLfpwPh;fs;. kUj;Jthpd; mwpTiufis Kiwahf  
gpd;gw;WkhWk;>  nra;af;  $bad/$lhjtw;iw  njspthf  Nfl;L  
mwpe;J gpd;gw;WkhWk; Nfl;Lf;nfhs;sg;gLfpwhh;fs;.  



 Ma;tpy; cq;fs; gq;Nfw;G kw;Wk; cq;fs; chpikfs;:  

,e;j Ma;tpy; cq;fs; gq;Nfw;G jd;dpr;irahdJ kw;Wk; fhuzk; 
vijAk; $whkNyNa ePq;fs;   

ve;j  xUNeuj;jpYk;  ,e;j  Ma;tpypUe;J  tpyfpf;  nfhs;syhk;.  
ePq;fs;  Ma;tpy;  

gq;Nfw;whYk;>  gq;Nfw;fhtpl;lhYk;  cq;fs;  cly;epiyf;F  Vw;g  
cq;fs;  Neha;f;F  jFe;j rpfpr;ir mspf;fg;Lk;.  

ePq;fs; Ma;tpy; gq;Nfw;f kWj;jhy; Neha;f;fhd rpfpr;irf;Nfh my;yJ  

mLj;J  tUk;  Ma;tpy;  gq;Nfw;fNth  vt;tpj  kWg;Ngh>  jilNah  
tpjpf;fg;glhJ.   

ve;j  xU Neuj;jpYk;  ePq;fs;  Nkhrkhf  czh;e;jhNyh  my;yJ  
cly;eyf;  FiwT  cz;lhdhNyh  cldbahf kUj;Jtiuj;  njhlh;G  
nfhs;syhk;.  

 rpfpr;ir  cq;fSf;Fg;  nghUj;jkhdjhf  ,Uf;fhJ  vd;W 
Njhd;wpdhy;  cldbahf  epWj;jg;gLk;.  cq;fs;  rk;kjk;  ,d;wpNa  
$l  Ma;T  epWj;jg;gLtJ rhj;jpaNk.  

NtW  VNjDk;  Nfs;tpfs;/  gpur;rpidfs;  gw;wp  ePq;fs;  Nfl;f  
tpUk;gpdhy;>  Ma;thsiuj; njhlh;G nfhs;sTk;.  

 

Ma;thsh; ifnahg;gk;         gq;F ngWgthpd; ifnahg;gk;  

kU. rj;jP\; fp.              (kUj;Jtuhy; gbj;Jf;fhl;lgl;lJ)  

 

KJepiy gl;ljhhp khzth;>        ngah;  :  

muR Gdh;tho;T kUj;Jt epiyak;>     ,lk; :  

Nf.Nf. efh;> nrd;id 600 083.        Njjp:  

nrd;id kUj;Jtf; fy;Y}hp> 

nrd;id 600 003. 

 
  



PATIENT CONSENT FORM 
  

Study Detail: “Comparative Efficacy in the outcome of Genicular Nerve block and 

Intra articular injection of Platelet Rich Plasma Versus Intra articular injection of 

Platelet Rich Plasma in the treatment of Patients with Grade I and II Osteo 

Arthritis of Knee – A Randomized Control Trial”                   

                                                         

Study Centre : Government Institute of Rehabilitation Medicine, Chennai.  

Patient’s Name :    

Patient’s Age   :    

Identification Number :    

Patient/Patient’s Parents/Guardian may check (√) these boxes  

a) I confirm that I have understood the purpose of procedure for the above study. I 

have the opportunity to ask question and all my questions and doubts have been 

answered to my complete satisfaction.                       

b) I understand that my participation in the study is voluntary and that I am free to 

withdraw at any time without giving reason, without my legal rights being 

affected.    

                                                                                                                                                                                                                                         

c)   I understand that sponsor of the clinical study, others working on the sponsor’s 

behalf, the ethical committee and the regulatory authorities will not need my 

permission to look at my health records, both in respect of current study and any 

further research that may be conducted in relation to it, even if I withdraw from 

the study I agree to this access. 

 However, I understand that my identity will not be revealed in any information 

released to third parties or published, unless as required under the law. I agree not 

to restrict the use of any data or results that arise from this study.      

d)  I agree to take part in the above study and to comply with the instructions given 

during the study and faithfully cooperate with the study team and to immediately 

inform the study staff if I suffer from any deterioration in my health or wellbeing 

or any unexpected or unusual symptoms.   

e)   I hereby consent to participate in this study.     

f)   I hereby give permission to undergo detailed clinical examination, radiographs, 

blood investigations and surgical procedure as required.     

  

Signature of the investigator    Signature/Thumb impression of the patient  

 

Study Investigator: Dr SATHISH .K       Patient’s name & address:   

  



III- Patient Information Sheet 

 A study titled “Comparative Efficacy in the outcome of Genicular Nerve 

block and Intra articular injection of Platelet Rich Plasma Versus Intra articular 

injection of Platelet Rich Plasma in the treatment of Patients with Grade I and II 

Osteo Arthritis of Knee – A Randomized Control Trial” is being conducted at 

Government Institute of Rehabilitation Medicine, KK Nagar, Chennai 600083.   

 

The purpose of this study is to compare the pain relief and functional outcome 

among the two treatment groups of patients with Grade I and II osteoarthritis of the 

Knee. 

The patients with above said condition will be treated with either Genicular nerve 

block and intra articular injection of platelet rich plasma or intra articular injection of 

platelet rich plasma followed by scheduled exercise  

The privacy of the patients in the research will be maintained throughout the 

study.  

In  the  event  of  any  publication  or  presentation  resulting  from  the  research,  

no personally identifiable information will be shared.   

Taking part  in this study  is voluntary. You  are  free  to decide  whether  to 

participate in this study or to withdraw at any time; your decision will not result in any 

loss of benefits to which you are otherwise entitled.   

The results of the special study may be intimated to you at the end of the study 

period or during the study if anything is found abnormal which may aid in the 

management or treatment.   

  

   

 Signature of investigator                                Signature of participant  

 

 Place: Chennai  

 Date:  

  



 

V- Institutional Ethical Committee Clearance 

 



KEY TO MASTER CHART 

 

1. Random Number : 

 

1 - Platelet Rich Plasma 

2 - Platelet Rich Plasma + Genicular Nerve Block 

 

2. Age : 

 

1 - 40 – 49 years 

2 - 50 – 59 years 

3 - 60 – 69 years 

4 - > 70 years 

 

3. Gender :  

1 - Male 

2 – Female 

 

4. Side Affected :  

 

1 – Left side 

2 – Right side 

3 – Bilateral Lt > Rt 

4 – Bilateral Rt > Lt 

 

5. X Ray Grade : 

  

1 – Grade I 

2 – Grade II 

 

6. Fasting Blood Sugar (mg/dl) 

1 – 61-80 

2 – 81-100 

3 – 101-120 

4 – 121-140 

5 – 141-160 

6 - > 160 

 

7. Post Prandial Blood Sugar (mg/dl) 

 

1 – 81-100 

2 – 101-120 

3 – 121-140 

4 – 141-160 

5 – 161-180 

6 -  >180 

  



 

8. Systolic Blood Pressure (mm Hg) 

 

1 - < 100 

2 – 101-120 

3 – 121-140 

4 – 141-160 

5 -  >160 

 

9. Diastolic Blood Pressure (mm Hg) 

 

1 - < 80 

2 – 81-90 

3 – 91-100 

4 – 101-110 

5 - > 110 

 

10. Diabetic Mellitus 

1 – Present 

2 – Absent 

11. Systemic Hypertension 

 

1 – Present 

2 – Absent 

  

 

12. Medial Joint Line Tenderness 

 

1 – Present 

2 – Absent 

 

13. Crepitations 

 

1 – Present 

2 – Absent 

 

14. Early Morning Stiffness 

1 – Present 

2 – Absent 

 

 

  



Sl. No OP No. Random Age Sex Side X Ray Grade FBS PPBS SBP DBP DM SHT ROM
Post 

ROM
MJLT

Crepit

ations

Morning 

stiffness

VAS 0 

Day

VAS 1 

Week

VAS 2 

Weeks

VAS 4 

Weeks

VAS 8 

Weeks

VAS 12 

Weeks

VAS 16 

Weeks

VAS 24 

Weeks

NPRS 

0 Day

NPRS 24 

Weeks

WOMAC 0 

Day

WOMAC 

1Week

WOMA

C 2 

Weeks

WOMA

C 4 

Weeks

WOMA

C 8 

Weeks

WOMA

C 12 

Weeks

WOMA

C 16 

Weeks

WOMA

C 24 

Weeks

1 1088/18 1 2 2 2 1 1 2 2 1 2 2 135 135 1 1 1 8 3 1 1 1 1 1 1 8 1 51 18 18 18 18 18 18 18

2 5761/18 2 4 1 1 2 2 4 2 1 2 2 110 135 1 1 1 9 0 0 0 0 0 0 0 9 1 91 0 0 0 0 0 0 0

3 4442/18 1 3 1 2 2 2 4 2 1 2 2 100 130 1 1 2 9 2 2 1 1 1 1 1 9 2 53 10 10 10 10 10 10 10

4 4219/18 2 1 2 1 1 2 4 2 2 2 2 130 130 1 1 1 9 2 2 2 2 2 2 2 9 1 62 24 24 24 24 24 24 24

5 5341/18 1 2 2 4 1 2 2 2 1 2 1 110 135 1 1 1 9 3 3 2 1 1 1 1 9 2 86 63 63 23 18 18 18 18

6 5485/18 2 3 1 3 2 2 2 4 3 2 2 90 135 1 1 1 9 6 3 3 3 0 0 0 9 1 91 44 22 22 22 0 0 0

7 6359/18 1 1 2 2 2 3 6 3 1 2 2 130 135 1 1 2 8 3 2 2 1 1 1 1 9 2 60 32 23 22 22 22 22 22

8 5886/18 2 2 1 1 1 1 2 2 1 2 2 110 135 1 1 2 7 1 1 1 0 0 0 0 7 1 44 22 22 22 0 0 0 0

9 6228/18 1 3 2 4 2 6 6 3 3 1 1 120 135 1 1 1 9 7 4 1 1 1 1 1 9 2 89 49 26 22 22 22 22 22

10 7246/17 2 1 2 2 2 1 4 3 2 2 2 95 135 1 1 1 9 2 2 0 0 0 0 0 9 2 70 24 24 0 0 0 0 0

11 6581/16 1 4 1 1 2 2 2 3 3 2 1 120 135 1 1 1 8 6 1 1 1 1 1 1 8 2 72 48 19 19 19 19 19 19

12 6933/18 2 2 2 2 2 3 3 2 2 2 2 100 135 1 1 1 9 2 1 1 1 1 1 1 9 1 85 22 15 15 15 15 15 15

13 5508/18 1 2 2 2 1 2 3 2 1 2 2 130 135 1 1 1 8 1 1 1 1 1 1 1 8 2 72 23 23 23 18 18 18 18

14 6942/16 2 3 1 2 2 3 4 3 1 1 1 110 135 1 1 1 8 1 1 1 1 0 0 0 8 2 68 17 17 17 17 0 0 0

15 6359/18 1 1 2 1 2 1 2 2 2 2 2 130 135 1 1 1 8 6 4 4 2 2 2 2 8 3 67 59 37 37 18 18 18 18

16 12487/17 2 2 1 1 2 2 4 2 1 2 2 130 135 1 1 1 9 2 1 1 1 1 1 1 9 1 67 25 17 17 17 17 17 17

17 6278/18 1 4 2 1 2 2 2 4 3 2 1 120 130 1 1 1 8 6 6 6 3 3 3 3 8 2 63 48 48 48 22 22 22 22

18 12753/18 2 4 2 1 2 3 3 3 2 2 2 80 110 1 1 1 8 1 1 1 1 1 1 1 8 2 68 22 22 22 22 22 22 22

19 7744/18 1 2 2 2 2 3 2 3 2 2 2 125 135 1 1 1 9 3 3 3 2 2 2 2 9 2 88 47 47 47 18 18 18 18

20 6790/18 2 4 1 1 2 1 2 2 1 2 2 130 135 1 1 1 8 3 2 1 1 1 1 1 8 1 65 41 24 17 17 17 17 17

21 8625/18 1 3 2 2 2 2 2 2 1 2 2 135 135 1 1 1 9 2 2 2 2 2 2 2 9 3 75 13 13 13 13 13 13 13

22 6686/18 2 2 2 2 2 3 4 3 2 2 2 100 125 1 1 1 9 2 2 2 0 0 0 0 9 1 67 21 21 21 0 0 0 0

23 6694/18 1 3 2 2 2 2 6 3 1 2 2 105 135 1 1 1 9 3 3 3 2 1 1 1 9 3 76 63 63 63 18 14 14 14

24 5921/18 2 2 2 1 1 1 1 3 2 2 2 135 135 1 1 2 7 1 1 0 0 0 0 0 7 2 44 17 17 0 0 0 0 0

25 7637/18 1 3 2 2 1 3 3 2 1 2 2 130 135 1 1 1 7 2 2 2 2 2 2 2 7 1 48 15 15 15 15 15 15 15

26 7156/18 2 1 2 2 2 1 2 2 2 2 2 115 125 1 1 1 8 6 6 6 4 4 4 4 8 1 69 48 48 48 43 43 43 43

27 8176/18 1 3 1 1 2 2 3 3 1 2 2 118 125 1 1 1 9 5 3 2 1 1 1 1 9 2 85 61 40 19 16 16 16 16

28 7264/18 2 1 2 1 2 2 2 2 1 2 2 110 135 1 1 1 9 3 2 1 1 1 1 1 9 1 90 45 44 22 22 22 22 22

29 373/17 1 2 1 2 2 3 4 2 2 2 2 120 135 1 1 1 8 6 6 4 2 2 2 2 8 2 72 48 48 36 13 13 13 13

30 8286/18 2 4 2 1 2 3 5 3 3 1 1 120 135 1 1 1 8 1 1 1 0 0 0 0 8 2 69 17 17 17 0 0 0 0

31 8882/16 1 3 1 1 2 2 1 2 1 2 2 135 135 1 1 1 8 2 2 2 2 2 2 2 8 2 67 23 23 23 23 23 23 23

32 7052/18 2 1 2 2 2 2 2 3 3 2 1 120 135 1 1 1 8 4 4 3 2 1 1 1 8 1 69 45 45 36 22 7 7 7

33 9821/18 1 1 1 1 1 4 3 3 2 2 2 105 135 1 1 1 7 3 2 1 1 1 1 1 7 1 62 41 22 12 12 12 12 12

34 7940/18 2 1 1 3 2 2 3 3 1 2 2 110 135 1 1 1 9 4 1 1 1 0 0 0 9 1 90 44 22 22 22 0 0 0

35 9837/18 1 2 1 1 2 3 6 4 3 2 1 135 135 1 1 1 9 4 3 3 2 1 1 1 9 3 67 36 35 35 30 16 16 16

36 8312/18 2 2 2 2 1 2 2 2 2 2 2 135 135 1 1 1 9 2 2 2 1 1 1 1 9 1 69 13 13 13 7 7 7 7

37 9120/18 1 4 2 1 2 2 2 4 2 1 1 125 130 1 1 1 8 3 2 2 2 2 2 2 8 1 68 26 17 17 17 17 17 17

38 6386/18 2 3 2 3 1 1 2 3 1 2 2 100 135 1 1 1 8 3 3 3 1 1 1 1 8 2 67 36 36 36 14 14 14 14

39 3372/18 1 2 2 1 1 5 6 2 2 1 1 110 135 1 1 1 7 2 2 1 1 1 1 1 7 2 47 38 38 17 17 17 17 17

40 8577/18 2 1 1 2 2 2 2 2 1 2 2 135 135 1 1 1 8 1 1 1 1 1 1 1 8 2 70 2 2 2 2 2 2 2

41 9809/18 1 3 2 1 1 6 6 3 2 1 1 130 135 1 1 1 9 1 1 1 1 1 1 1 9 2 72 17 17 17 17 17 17 17

42 7156/18 2 1 2 2 1 2 2 2 1 2 2 130 135 1 1 1 9 2 2 2 2 2 1 1 9 1 48 14 14 14 14 14 7 7

43 9535/16 1 2 2 2 2 2 3 2 2 2 2 100 135 1 1 1 8 6 3 3 3 2 2 2 8 1 70 45 25 25 25 22 22 22

44 373/17 2 2 1 1 2 3 3 3 2 2 2 125 135 1 1 1 9 2 1 1 0 0 0 0 9 1 69 14 2 2 0 0 0 0

45 9960/18 1 2 2 3 2 3 2 3 1 2 2 110 135 1 1 1 9 3 2 2 1 1 1 1 9 2 71 42 25 25 18 18 18 18

46 12513/18 2 3 1 1 2 3 3 2 1 2 2 110 135 1 1 2 7 2 2 1 1 0 0 0 7 2 46 22 22 7 7 0 0 0

47 11470/18 1 1 2 2 1 2 2 2 2 2 2 130 135 1 1 2 8 2 2 1 1 1 1 1 8 3 66 28 28 13 13 13 13 13

48 76/17 2 3 2 3 2 2 2 3 2 2 2 105 135 1 1 1 9 1 1 1 1 1 1 1 9 1 89 2 2 2 2 2 2 2

49 13008/17 1 4 2 1 2 1 2 3 2 2 2 135 135 1 1 1 9 6 6 4 2 2 1 1 9 2 86 48 48 42 35 35 22 22

50 2664/19 2 2 2 4 1 2 4 4 3 1 1 125 135 1 1 2 7 1 1 1 1 1 1 1 7 1 66 7 7 7 7 7 7 7

51 108/19 1 4 2 2 2 3 3 2 1 2 2 135 135 1 1 1 7 2 1 1 1 1 1 1 7 2 47 35 22 22 22 22 22 22

52 9089/19 2 2 2 1 2 5 5 4 2 1 1 100 135 1 1 1 9 2 2 2 2 2 2 2 9 2 70 22 22 22 22 22 22 22
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53 2064/19 1 2 2 1 1 3 3 3 1 2 2 135 135 1 1 1 9 3 2 2 2 2 1 1 9 1 86 40 28 28 28 28 22 22

54 9090/19 2 2 2 1 2 2 2 2 1 2 2 130 135 1 1 1 9 1 1 1 1 1 1 1 9 1 91 2 2 2 2 2 2 2

55 2282/19 1 3 2 1 2 5 6 3 3 1 2 105 135 1 1 2 8 1 1 1 1 1 1 1 8 3 66 13 13 13 13 13 13 13

56 1603/19 2 3 1 1 1 2 2 3 2 2 2 135 135 1 1 1 8 1 1 0 0 0 0 0 8 2 67 7 7 0 0 0 0 0

57 953/19 1 2 2 1 1 2 2 2 2 2 2 120 135 1 1 2 8 2 2 2 2 2 2 2 8 2 60 28 28 28 28 28 28 28

58 2343/19 2 3 1 1 2 1 3 2 2 1 1 130 135 1 1 1 9 0 0 0 0 0 0 0 9 2 67 0 0 0 0 0 0 0

59 13861/18 1 1 2 1 2 1 4 2 1 1 2 135 135 1 1 1 9 2 2 2 2 0 0 0 9 3 88 26 26 26 26 0 0 0

60 2380/19 2 3 1 1 1 2 3 2 1 2 2 135 135 1 1 1 8 1 1 1 1 1 1 1 8 1 70 2 2 2 2 2 2 2

61 1872/19 1 1 2 1 1 1 2 3 2 2 2 135 135 1 1 2 8 1 1 0 0 0 0 0 8 2 66 13 13 0 0 0 0 0

62 2955/19 2 2 2 1 2 3 4 3 2 1 1 120 135 1 1 1 9 2 0 0 0 0 0 0 9 2 85 14 0 0 0 0 0 0

63 2514/19 1 2 2 2 2 5 6 2 1 2 2 120 135 1 1 1 9 2 2 1 1 1 1 1 9 2 85 26 26 17 17 17 17 17

64 7820/19 2 1 2 2 1 1 3 2 1 2 2 135 135 1 1 2 7 1 1 1 1 1 1 1 7 2 46 7 7 7 7 7 7 7

65 2903/19 1 2 2 1 1 6 6 4 3 1 1 100 135 1 1 1 9 2 2 1 1 1 1 1 9 3 89 25 25 7 7 7 7 7

66 7965/19 2 1 2 1 2 2 2 3 1 2 2 110 135 1 1 1 8 1 1 1 1 1 1 1 8 2 67 18 18 18 18 18 18 18

67 3160/19 1 3 2 3 2 4 5 3 2 1 2 130 135 1 1 1 9 3 1 1 1 1 1 1 9 2 71 26 16 16 16 16 16 16

68 14001/18 2 3 1 2 1 3 4 4 2 1 1 120 135 1 1 1 8 2 2 2 2 1 1 1 8 1 67 22 22 22 22 2 2 2

69 3740/19 1 3 1 2 1 2 3 2 1 2 2 105 135 1 1 2 8 2 2 1 1 1 1 1 8 3 50 28 28 22 22 22 22 22

70 376/19 2 2 2 4 1 1 2 2 1 2 2 135 135 1 1 1 9 2 2 1 1 0 0 0 9 2 85 13 13 7 7 0 0 0

71 4100/19 1 1 2 2 2 1 2 3 2 2 2 135 135 1 1 1 9 0 0 0 0 0 0 0 9 3 67 0 0 0 0 0 0 0

72 13501/18 2 3 2 4 2 2 3 3 1 2 2 135 135 1 1 1 8 2 1 1 1 1 1 1 8 2 67 22 3 3 3 3 3 3

73 1651/19 1 3 2 1 1 4 5 2 1 2 2 135 135 1 1 1 8 2 2 1 1 1 1 1 8 2 70 28 28 22 22 22 22 22

74 13754/18 2 3 1 3 2 1 2 1 1 2 2 135 135 1 1 1 9 0 0 0 0 0 0 0 9 2 85 0 0 0 0 0 0 0

75 1658/19 1 3 2 4 2 1 3 2 1 2 2 110 135 1 1 1 9 2 1 1 0 0 0 0 9 3 69 28 22 22 0 0 0 0

76 12084/18 2 2 1 4 1 3 4 4 3 1 1 110 135 1 1 1 7 1 1 1 0 0 0 0 7 1 46 7 7 7 0 0 0 0

77 6290/19 1 1 2 2 2 1 2 3 1 2 2 95 125 1 1 1 9 2 2 2 2 2 2 2 9 2 91 22 22 22 22 22 22 22

78 1673/19 2 3 2 1 2 1 2 3 2 2 2 120 135 1 1 1 9 3 1 0 0 0 0 0 9 1 69 36 7 0 0 0 0 0

79 3360/19 1 4 1 1 1 4 4 3 2 2 2 120 135 1 1 2 8 3 2 2 2 1 1 1 8 2 66 24 22 22 22 14 14 14

80 1679/19 2 1 2 3 1 5 6 2 1 1 2 135 135 1 1 1 8 2 2 2 2 1 1 1 8 1 67 36 36 36 36 2 2 2

81 4868/19 1 2 2 3 2 5 6 4 2 1 1 135 135 1 1 1 9 2 2 2 1 1 1 1 9 2 70 22 22 22 22 14 14 14

82 959/19 2 4 1 1 2 1 2 2 1 2 2 135 135 1 1 1 8 1 1 1 0 0 0 0 8 2 67 14 14 14 0 0 0 0

83 3645/19 1 2 2 1 1 1 2 2 2 2 2 135 135 1 1 1 7 1 1 1 1 1 1 1 7 2 47 7 7 7 7 7 7 7

84 553/19 2 3 1 3 1 4 6 2 1 1 2 110 135 1 1 1 9 3 3 3 1 1 1 1 9 2 90 44 44 44 2 2 2 2

85 6648/19 1 2 2 2 1 2 3 2 1 2 2 130 135 1 1 1 8 2 2 2 1 1 1 1 8 2 66 22 22 22 14 14 14 14

86 1795/19 2 4 2 3 2 2 3 3 2 2 2 120 130 1 1 2 7 0 0 0 0 0 0 0 7 1 44 0 0 0 0 0 0 0

87 7453/19 1 1 1 2 2 4 3 3 1 2 2 135 135 1 1 1 8 4 3 1 0 0 0 0 8 2 69 48 44 14 0 0 0 0

88 7010/18 2 2 1 2 1 3 3 4 2 2 1 135 135 1 1 1 8 1 1 1 1 1 1 1 8 1 69 7 7 7 7 7 7 7

89 7652/19 1 2 2 1 1 1 2 2 1 2 2 135 135 1 1 1 7 0 0 0 0 0 0 0 7 3 45 0 0 0 0 0 0 0

90 7936/18 2 2 1 4 2 2 3 2 2 2 2 120 130 1 1 1 9 3 3 2 1 1 0 0 9 2 68 36 36 22 2 2 0 0

91 5780/17 1 3 2 2 2 4 4 3 1 2 2 120 130 1 1 2 8 1 1 4 2 1 1 1 8 2 66 14 14 44 24 14 14 14

92 6930/18 2 3 2 1 2 1 2 4 4 2 1 105 135 1 1 2 9 1 1 1 0 0 0 0 9 1 88 22 22 22 0 0 0 0

93 7835/19 1 1 2 2 2 1 2 1 1 2 2 135 135 1 1 1 9 4 3 1 1 1 1 1 9 3 91 45 36 13 13 13 13 13

94 3203/17 2 1 2 1 1 2 2 2 1 2 2 125 135 1 1 1 7 2 1 0 0 0 0 0 7 2 48 22 2 0 0 0 0 0

95 6581/19 1 2 2 1 2 2 3 3 2 2 2 120 135 1 1 1 8 1 0 0 0 0 0 0 8 3 70 7 0 0 0 0 0 0

96 1981/19 2 3 2 1 2 1 3 3 2 2 2 135 135 1 1 1 9 1 1 1 0 0 0 0 9 1 71 23 23 23 0 0 0 0

97 6494/19 1 2 2 2 2 4 4 2 3 1 1 100 130 1 1 1 9 2 2 2 2 1 1 1 9 2 70 25 25 25 25 14 14 14

98 480/19 2 1 1 2 1 1 2 2 1 2 2 135 135 1 1 1 7 1 1 1 1 0 0 0 7 1 49 23 23 23 23 0 0 0

99 6830/19 1 3 2 4 1 2 2 3 1 2 2 135 135 1 1 1 8 1 1 1 0 0 0 0 8 3 69 22 22 22 0 0 0 0

100 1992/19 2 2 1 2 1 5 5 3 3 1 1 110 130 1 1 1 8 1 1 1 0 0 0 0 8 2 54 23 23 23 0 0 0 0
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