
Sarcouncil Journal of Medicine and Surgery 
  

ISSN(Online): 2945-3534  

 
 

34 
 

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 
(CC BY-NC-ND 4.0) International License 

*Corresponding Author: Bima Mahardhika Aji 

DOI- https://doi.org/10.5281/zenodo.10529512 
 

Augie, M.A. et al. Volume- 03| Issue- 01| 2024 

Research Article  Received: 20-11-2023 | Accepted: 25-12-2023| Published: 18-01-2024 
 

Varied Clinical Presentation and Functional Outcome by 4in1 Surgical 

Intervention in Osteoarthritis with Varus Deformity: A Serial Cases 
 

Bima Mahardhika Aji
1
, Agus Saribudaya

2,3
, and Alif Noeriyanto Rahman

4,5 

1
Intern of the Department Orthopaedic and Traumatology at dr. Soeroto General Hospital, Ngawi, East Java 

2
Orthopedic Surgeon of Departement Orthopaedic and Traumatology at dr. Soeroto General Hospital, Ngawi, East Java 

3
Orthopaedic Clinical Lecturer at Islam Indonesia University, Yogyakarta, Central Java 

4
Musculoskeletal Pain Intervention and Regeneration, Faculty of Medicine Universitas Padjadjaran, Orthopaedic and 

Pain Intervention Center of Sentra Medika Hospital, Depok, Indonesia 
5
Pain Intervention and Regeneration, Faculty of Medicine, Universitas Padjadjaran, Bandung, West Java, Indonesia 

 

Abstract:. Osteoarthritis (OA) is the most common progressive degenerative disease in older people that involves the whole joint, 

including cartilage degradation, bone remodeling, osteophyte formation, and synovial inflammation, leading to pain, stiffness, 

swelling, and loss of normal joint function. In elderly women over 55, the risk of OA is higher than in men by a ratio of 30.7% to 

15.6%. The mechanical and biochemical aspects of OA are the two main problems based on the damaged tissue. We combined four 

therapeutic methods including proximal fibular osteotomy (PFO) as a surgical method and then genicular block, intraosseous 

injection (IOI) with platelet-rich plasma (PRP) or prolotherapy dextrose, and Intra-articular injection with hyaluronic acid for the 
regenerative support therapy. Clinical result baseline for 1 and 3 months after surgery. Objective: Nine patients presented in this case 

series, Patients with medial joint space narrowing and grade III or IV knee OA, as determined by Kellgren and Lawrence, met the 

inclusion criteria. Furthermore, they are also without inflammatory and rheumatologic illnesses like rheumatoid arthritis. Medication 
and conventional therapy had no effect. All patients gave their consent to take part in this trial. Patients who had irregular 

prolotherapy, intra-articular hyaluronic acid injections, a history of using anticoagulant medications, and total knee arthroplasty were 

excluded from the study. Discussion: The lateral condyle of the tibia is supported by the fibula, which causes the tibial condyles to 
settle unevenly with more settlement and cartilage degradation on the medial side. PFO is one of the choices of treatment OA that can 

be an alternative with less complication. Some studies show that PFO has significant pain relief and varus correction. The other 

combination treatments are Intra-articular injection with hyaluronic acid as viscosupplementation, IOI of PRP, and genicular nerve 
block as an inflammatory inhibitor, which makes degeneration slower. The following are some of these clinical observation case 

limitations: 1) The inability to perform radiographic measurements on knee X-ray pictures (Tibio-Femoral Angle before and after 

treatment, Joint Space Ratio before and after treatment) due to the lack of uniformity. 2) The dependent factors, such as body weight, 
height, and other diseases, were not taken into account in this study. All nine of our subjects reported appreciable improvement at 3 

months follow-up. The patient's knee function improves, and their level of everyday pleasure rises. Treatment for late-stage medial 

compartment OA may be possible with this combination of therapies. Conclusion: A combination of PFO, IOI, IAI, and genicular 
block procedures for the long-term results revealed pain alleviation and functional improvement. This indicates that the treatment 

approach may be useful to treat severe OA with varus deformity and delay the need for TKA in patients for a variety of reasons 

Keywords: Intra articular, Intraosseous, Osteoarthritis, Osteotomy. 

 

INTRODUCTION 
Osteoarthritis (OA) is the most common 

progressive degenerative disease in older people 

that involves the whole joint, including cartilage 

degradation, bone remodeling, osteophyte 

formation, synovial inflammation, leading to pain, 

stiffness, swelling, and loss of normal joint 

function [Kim, J. R. et al., 2018]. Biomechanical 

and metabolic problems are two major factors 

causing the onset of knee OA. Articular cartilage is 

an avascular connective tissue with a distinctive 

extracellular matrix. Hyaluronic acid polymers 

(HA) and a significant amount of proteoglycans 

make up this substance. These offer a suspension 

material for shearing force and weight bearing. 

The cartilage in the knee joint may be harmed by 

repeated mechanical strain. Additionally, it causes 

additional synovial membrane inflammation, 

subchondral bone remodeling, and hypertrophy 

[Di Nicola, V, 2020]. Surgery is required in cases 

of severe OA of the knee. When compared to 

proximal fibula osteotomy (PFO), high tibial 

osteotomy (HTO), and total knee arthroplasty 

(TKA), it is distinctive. In cases of severe knee OA 

with a narrowing medial compartment, PFO has 

emerged as the new alternative surgery to lessen 

discomfort and enhance joint function. PFO is not 

only a safe, rapid, and easy operation compared to 

HTO and TKA, which are the gold standards, but 

it also does not require extra insertion [Rahman, A. 

N. et al., 2022]. PFO improved patient subjective 

pain and function scores, reduced varus deformity, 

and enhanced joint space ratio [Utomo, D. N. et 

al., 2018]. The process of degeneration has been 

effectively slowed down and the rate of tissue 

repair has accelerated recently. It consists of 

hypertonic dextrose, ozone therapy, mesenchymal 

stem cells, platelet-rich plasma (PRP) therapy, and 

botulinum toxin type A. Prolotherapy, an 

application of hypertonic dextrose, is used to treat 

musculoskeletal pain. A simple, inexpensive, and 

safe method that produces a noticeable 

improvement is hypertonic dextrose injection. It 
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was injected into the articular region to start the 

inflammation, proliferation, and regeneration of 

the injured cartilage in order to repair and restore 

the soft tissues in the joint [Shen, L. et al., 2017; 

Sit, R. W. S. et al., 2020; Duymus, T. M. et al., 

2017]. Severe OA with deformity is necessary for 

surgery to restore joint function. This report 

intends to describe the potency of combination 

therapy for OA by comparing pre- and post-

operation calculated by the Visual Analog Scale 

(VAS), Western Ontario McMaster Universities 

Osteoarthritis (WOMAC). 
 

METHOD 
In order to characterize the patient’s conditions 

and publish the data, the writers needed their 

informed consent. Patients who met Kellgren and 

Lawrence's classification of grade III and IV (late-

stage) knee OA with medial joint space narrowing 

qualified for inclusion. In addition, they don't have 

any rheumatologic or inflammatory disorders, such 

as rheumatoid arthritis. Both medicine and 

conventional therapy produced no results in 

history. To take part in this trial, all patients gave 

their consent. Contrarily, the exclusion criteria 

were that patients had irregular prolotherapy, intra-

articular hyaluronic acid injections, a history of 

anticoagulant drug use, and a history of total knee 

arthroplasty. Combined four therapeutic methods 

including Proximal Fibular Osteotomy (PFO), 

Genicular block, Intraosseous injection (IOI) with 

Platelet Rich Plasma (PRP) or Prolotherapy 

dextrose, and Intra-articular injection with 

hyaluronic acid. Clinical result baseline for 1 and 3 

months after surgery. Nine late-stage medial 

compartment knee OA patients who matched the 

inclusion criteria had their condition evaluated by 

the doctor Soeroto General Hospital, Ngawi, East 

Java outpatient between July and September 2023. 
 

Operative procedure following subarachnoid block 

(SAB) anesthesia, We administered genicular 

block with 2.5 ml of lidocaine and 2 mg of 

dexamethasone injected. Doppler ultrasound 

confirmed that the target injection sites were 

adjacent to the superior lateral, superior medial, 

and inferior medial genicular arteries, which were 

located close to the periosteal regions at the 

epicondyle and the shafts of the femur and tibia 

[González Sotelo, V. et al., 2017]. Hyaluronic acid 

500 kDa was injected into the knee joint for the 

viscosupplementation method. the PFO surgery 

was performed by removing a small section (1-2 

cm) of the fibula 7-8 cm below the fibular head by 

entering the intermuscular area between the 

extensor digitorum longus and peroneus longus 

brevis. Only the foot that the patient complained 

about the most had the PFO operation. After PFO, 

six patients got dextrose 10%, 2 patients dextrose 

12,5%, and 1 patient with platelet-rich plasma 

injected to the bone.  

 

 

Figure 1: Knee X-Ray of a 56-year-old female. (A) The X-ray showed grade IV knee OA sinistra with varus 

deformity. (B) Knee Xray after PFO, IOA, IAI, and genicular block. 
 

The patients gave marks on the line to best 

describe their current pain state on the visual 

analog scale (VAS), which has a straight line with 

scores from 0 to 10 cm, anchored by "no pain" on 

the left side (score of 0) and "very severe pain" on 

the right side (score of 10). The Western Ontario 

and McMaster Universities Osteoarthritis 

(WOMAC) functional index assessed the patient's 

clinical signs and complaints. It has a score range 

of 0 to 96 and is divided into three primary 

categories: physical function disability (68 points), 

stiffness, and pain (20 points). Higher ratings 

denote symptoms and functions that are more 

severe. Mild (0–24 points), moderate (25–48 
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points), severe (49–72 points), and very severe 

(73–96 points) were the four groupings of outcome 

points based on the severity. 
 

A descriptive analysis was performed in order to 

present information regarding the mean (± 

standard deviation) and minimal-maximal of 

patients' age, duration of follow-up, as well as their 

Visual Analogue Scale (VAS) and Western 

Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC) scores. The data analysis was 

conducted using IBM Corp's SPSS Statistics 

version 25. The Wilcoxon test was utilized to 

assess the normality of continuous variables. All 

analyses were conducted with a significance level 

of p<0.05. 

 

 

 

 

 

 

 

Table 1: Baseline characteristic 

 Mean±Std.deviation Min-max 

Age 65.75±7.96 51-72 

VAS (pre) 7.33±0.71 6.0-8.0 

VAS (1 month) 3.44±0.88 2.0-5.0 

VAS (3 month) 2.00±0.5 1.0-3.0 

WOMAC (pre) 58.89±4.26 52-63 

WOMAC (post) 26±2.06 24-31 
 

From the table above it can be seen that of the 9 

samples, the average age was 65.75 years, with the 

lowest age 51 years and the oldest age 72 years. 

For VAS scores (pre) has an average of 7.33 units, 

with the lowest VAS score (Pre) of 6 units and the 

highest vAS score of 8 units. For vas scores (1 

month) has an average of 3.44 units with the 

lowest vas score of 1 month and a top VAS 

scoring of 5 units for VAS (1 month). For vass 

scores (3 months) has an average of 2.0 units; with 

a minimum vass score of 3 months with a top vass 

point of 3. As for the WOMAC score (pre) has an 

average of 58.89 units, with the lowest WOMCA 

score of 52 units and the highest WOMAC score 

of 63 units. 

 

Table 2: VAS score pre with 1 month follow up 

 Pre 1 month P value 

Mean±Std.deviation Mean±Std.deviation 

VAS 7.33±0.71 3.44±0.88  0.006 
 

Based on the comparison results for VAS Scores at 

pre and at 1 month, it can be found that out of 9 

samples, VAS scores (pre) have an average of 7.33 

units and VAS (1 month) scores have a average of 

3.44 units. From the Wilcoxon test results obtained 

a p value of 0.006 (p<0.05), so it may be 

concluded that there is a significant difference in 

VAS scoring during pre and during 1 month. 
 

Table 3: VAS score pre with 3 month follow up 

 Pre 3 month P value 

Mean±Std.deviation Mean±Std.deviation 

VAS 7.33±0.71 2.00±0.5  0.007 
 

Comparison results for VAS Scores at pre and at 3 

months can be found that out of 9 samples, VAS 

scores (pre) have an average of 7.33 units and 

VAS (1 month) scores have a average of 2.0 units. 

From the Wilcoxon test results obtained a p value 

of 0.007 (p<0.05), so it can be concluded that there 

is a significant difference in the VAS score during 

pre and during 3 months, where VAS (3 month) 

score has a lower average than VAS scoring at pre. 

 

Table 4: VAS score 1 month with 3 month follow up 

 1 month 3 month P value 

Mean±Std.deviation Mean±Std.deviation 
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VAS 3.44±0.88 2.00±0.5  0.006 
 

The comparison results for VAS Scores at 1 month 

and at 3 months, it can be found that of 9 samples, 

VAS scores (1 month) have an average of 3.44 

units and the VAS score (1 months) have a average 

of 2.0 units. From the results of Wilcoxon test 

obtained a p value of 0.006 (p<0.05), so it may be 

concluded that there is a significant difference in 

VAS scoring at 1 months and at three months, 

where VAS (3 months) scores have a lower 

average than VAS in 1 month. 
 

Table 5: WOMAC score pre and post follow up 

 pre post P value 

Mean±Std.deviation Mean±Std.deviation 

WOMAC 58.89±4.26 26±2.06  0.008 
 

The WOMAC score at pre and the WOMAC score 

at post is known that of the 9 samples, the pre 

score has an average of 58.89 units and the post 

score has an average of 26.0 units. From the 

Wilcoxon test results obtained a p value of 0.008 

(p<0.05), so it can be concluded that there is a 

significant difference in the pre-WOMAC Score 

and the post-WOMOC Score, where the post has a 

lower average than the pre. 
 

DISCUSSION 
The most typical joint condition, knee OA, results 

in considerable discomfort and physical 

impairment. Because it is so effective at lowering 

pain and enhancing knee function, TKA is the gold 

standard for severe knee OA. TKA, however, is a 

demanding and complicated treatment that some 

patients need many alterations for. Additionally, it 

may result in a number of side effects, such as 

periprosthetic fracture, osteolysis, peripheral nerve 

damage, and wound infection. The HTO is another 

option for treating knee OA besides TKA. Surgery 

called HTO is successful in treating mild knee OA 

with varus deformity. By shifting the weight-

bearing axis to the lateral compartment, it reduces 

pain. Similar to TKA, the HTO surgery does have 

certain drawbacks, including deep vein 

thrombosis, wound infection, peroneal nerve 

paralysis, delayed union, and mechanical failure 

[Duivenvoorden, T. et al., 2014; Hernigou, P. et 

al., 2020]. PFO is one of the choices of treatment 

OA that can be an alternative with less 

complication. Load-bearing joints such as the 

knee, bone density, and mass tend to decline with 

age. The lateral condyle of the tibia is supported 

by the fibula, which causes the tibial condyles to 

settle unevenly with more settlement and cartilage 

degradation on the medial side. Some studies show 

that PFO has significant pain relief and varus 

correction. The other combination treatments are 

Intra-articular injection with hyaluronic acid as 

viscosupplementation, IOI Prolotherapy of PRP, 

and genicular nerve block as an inflammatory 

inhibitor, which makes degenerative slower. 

[Rady, H. M. E - Richardson, S. S. et al., 2019] 
 

The bone density of the knee tibial plateau 

gradually declines with age. The medial and lateral 

sides make up the two sides of the tibial plateau. 

The lateral side is supported by the fibula bone, 

not the medial side. One-sixth of the body's weight 

is supported by the fibula, according to clinical 

research by Zhang et al. As a result, there is an 

unequal distribution of stress inside the tibial 

plateau. Varus deformity can happen if the tibial 

plateau experiences more medial-side stress. 

Additionally, because of the nonuniform 

settlement and the tibial plateau's slope, the 

femoral condyle may move to the medial when 

walking. [Richardson, S. S. et al., 2019- Wang, X. 

et al., 2017] PFO removes a small fibula segment, 

altering the way that stress is distributed in the 

knee joint and lowering medial compartment 

stress. By moving the stress pathway from the 

anterior medial area to the posterior medial area on 

the tibial plateau, PFO could lessen stress in the 

medial compartment of the knee joint, according to 

Pan et al analyze of computer tomography (CT) 

and magnetic resonance imaging (MRI) data for a 

finite element model [Pan, D. et al., 2020]. 

Additionally, it was shown that PFO might help 

slow the course of knee OA by an examination of 

a three-dimensional gait study.[Sfeir, A. et al., 

2017] Additionally, it has the ability to readjust the 

soft tissue surrounding the knee joint. Following 

the completion of the treatment, it is expected that 

the lateral ligaments and muscles surrounding the 

knee joint will experience a tightening effect, 

while the medial side will undergo a relaxation 

response. The action of the lateral soft tissue 

results in the elevation of the femoral condyle, 

thereby decreasing the stress experienced by the 

medial tibial plateau.[Guo, J. et al., 2019] The 

utilization of PFO has been shown to have a 

notable impact on reducing varus deformity, 

enhancing the medial joint space, and elevating 
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patient subjective and functional assessments as 

measured by the Knee Injury and Osteoarthritis 

Outcome Score (KOOS) index and Oxford knee 

score.[Shen, L. et al., 2017] One typical 

consequence associated with PFO is the 

occurrence of peroneal nerve injury and its 

branches. This condition arises due to the surgical 

procedure's bypassing of the lateral border of the 

fibula, which is where about one-third of the deep 

peroneal nerve is located. Hence, the optimal 

location for performing the fibula osteotomy is 

situated approximately 6-10 centimeters distal to 

the fibular head.[Ryan, W. et al., 2003]  
 

Prolotherapy, also known as proliferative therapy, 

has been documented as a viable approach for the 

treatment of musculoskeletal and joint ailments. 

Hypertonic dextrose is the prevailing solution 

administered via injection. The interaction 

between human cells and hypertonic dextrose 

results in an increase in growth factors within 

several cell types, hence promoting the 

proliferation of chondrocytes, osteocytes, and 

fibroblasts. Furthermore, this physiological 

mechanism expels the extracellular matrix, 

augmenting the stability of articulations by 

fortifying and constricting the ligaments and 

tendons. [Rabago, D. et al., 2013] Despite the 

current lack of clarity regarding the precise 

process, prolotherapy elicits a minor inflammatory 

response and induces cellular stress within the 

compromised region of the ligament or tendon. 

Subsequently, the release of cytokines and growth 

factors occurs, which initiates a novel healing 

cascade inside the designated region. This process 

effectively triggers the activation of fibroblasts, 

leading to the production of collagen precursors 

and fortification of the connective tissue. [Rabago, 

D. et al., 2012] The use of hypertonic dextrose 

injection into the joint space at four-week intervals 

in individuals with moderate knee osteoarthritis 

(OA) resulted in significant enhancements in pain 

monitoring, range of motion (ROM), and an 

improved score on the WOMAC index. These 

changes were statistically significant.[Eslamian, F. 

et al., 2015] The efficacy of hypertonic dextrose 

prolotherapy (HDP) in pain reduction and 

functional improvement surpasses that of local 

anesthesy. Furthermore, it is noteworthy that this 

particular intervention has comparable efficacy to 

hyaluronic acid (HA), ozone, and radiofrequency. 

However, it is important to acknowledge that its 

effectiveness falls short when compared to 

erythropoietin and Platelet-rich plasma 

(PRP).[Arias-Vázquez, P. I. et al., 2019] 

Nevertheless, the implementation of the HDP 

application entails a straightforward methodology, 

cost-effectiveness, and the ability to be conducted 

in remote areas, all while significantly alleviating 

pain.[Eslamian, F. et al., 2015; Arias-Vázquez, P. 

I. et al., 2019] 
 

Hyaluronate is a biopolymer with a large 

molecular weight that is ubiquitously present in 

both cartilage and synovial fluid. The structure 

consists of a sequence of N-acetyl D-glucosamine 

and D-glucuronic acid residues that are linked 

together by ß(1-4) and ß(1-3) bonds. The 

molecular mass of this structure ranges from 6,500 

to 10,900 kilodaltons. [Altman, R. D. et al., 2015] 

It acts as a lubricant, an agent that scavenges free 

radicals, and a regulator of cellular activity, 

including the process of protein binding. As 

osteoarthritis (OA) advances, the high molecular 

weight (6,500-10,900 kDa) endogenous hyaluronic 

acid (HA) present in the joint undergoes 

depolymerization, resulting in a decrease in 

molecular weight (2,700-4,500 kDa). This process 

leads to a reduction in the mechanical and 

viscoelastic properties of the synovial fluid within 

the afflicted joint. [Stern, R. et al., 2006] HA is 

administered to OA patients through either oral 

ingestion or local injection. Several injectable HA 

formulations are currently available for clinical 

use, including Synvisc and Synvisc-One 

(Genzyme), Gel-One (Zimmer), Hyalgan (Fidia), 

Spartz FX (Bioventus), Orthovisc (Anika), 

Euflexxa (Savient), Monovisc (Anika 

Therapeutics), and Gel-Syn (Institute Biochimique 

SA). [Hisada, N. et al., 2008] The analgesic effect 

of the intravenously administered HA is 

hypothesized to be mediated by various 

mechanisms. The strategies encompass enhancing 

the creation of extracellular matrix proteins, 

altering inflammatory mediators to impede 

breakdown, restricting lymphocyte mobility, and 

maintaining the thickness, area, and surface 

smoothness of cartilage [Cooper, C. et al., 2017].  
 

One of the most discussed aspects of HA injection 

relates to the timing and duration of its 

administration, and whether these factors impact 

its effectiveness and long-term sustainability. 

Comparison between intraarticular injections of 

Hylan G-F 20 and saline, administered three times 

per week, in individuals diagnosed with 

osteoarthritis (OA). It was discovered that the 

group receiving HA treatment achieved significant 

pain relief by the third week, and saw functional 

improvement by the eighth week [Chavda, S. et 

al., 2022] Patrella et al. conducted a randomized 
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controlled trial to examine and compare the effects 

of administering three consecutive weekly HA 

injections against six consecutive weekly HA 

injections. The study demonstrated that there were 

no discernible differences in pain levels, functional 

outcomes, or patient satisfaction when comparing 

the effects of either 3 or 6 HA injections [Altman, 

R. D. et al., 2011] There is already a range of HA 

formulations available in the market for the 

treatment of OA. The preparations under 

consideration exhibit variations in terms of their 

origin, structural composition, molecular weights, 

concentrations, and volume of injection. The 

prevailing trend in the current market for HA 

preparations primarily consists of several injection 

regimens. Nevertheless, there has also been a rise 

in the utilization of single injection HA, which is 

increasingly gaining popularity in clinical settings. 

In a randomized multicenter study conducted by 

Zhang H et al., the benefits of single and repeated 

injections of HA were investigated in individuals 

with osteoarthritis (OA). The study revealed that 

single injections were comparable to multiple 

injections of HA in terms of their ability to 

alleviate pain, reduce knee stiffness, and improve 

physical function over a period of 18 and 26 

weeks. [Henrotin, Y. et al., 2019] Baron et al. 

presented findings that demonstrated comparable 

outcomes, indicating that the administration of a 

solitary HA injection exhibited clinical efficacy in 

managing OA.  In their study, Ha et al. discovered 

that the administration of a solitary injection of 

crosslinked hyaluronate shown comparable 

efficacy to the utilization of several injections of 

linear high molecular hyaluronate in the mitigation 

of weight-bearing pain experienced by individuals 

with symptomatic OA. The findings of this study 

suggest that the number of HA injections may not 

exhibit a statistically significant variation in terms 

of therapeutic efficacy [Baron, D. et al., 2018; Ha, 

C. W. et al., 2017] HA has been found to be both 

safe and effective in various applications, with the 

exception of minor adverse effects such as 

localized pain and swelling that often subside 

within a few days. Severe allergic responses to the 

preparations are quite rare. The pain relief and 

functional improvement provided by these 

interventions are sufficient, albeit temporary, 

lasting up to six months regardless of the number 

of injections or the type of preparations 

administered. The utilization of combination 

formulations containing corticosteroids or platelet-

rich plasma (PRP) has been observed to yield 

superior outcomes compared to the use of 

hyaluronic acid (HA) alone. Further investigation 

is necessary in order to explore the potential of 

integrating hyaluronic acid (HA) with 

contemporary compounds, such as peptides or 

diclofenac, to achieve prolonged and therapeutic 

impacts on diseases [Chavda, S. et al., 2022] 
 

The knee joint receives sensory innervation from 

the tibial, common peroneal, femoral, and 

obturator nerves. The nerves that surround the 

knee joint and are responsible for sensory 

perception are referred to as the genicular nerves. 

The nerves that are involved are the superior 

medial genicular nerve (SMGN), the superior 

lateral genicular nerve (SLGN), and the inferior 

medial genicular nerve (IMGN). [Tran, J. et al., 

2018]. The application of genicular block has 

significantly increased in recent years, with a 

greater number of publications even for 

individuals who have previously undergone total 

knee replacement (TKR). The procedures aim to 

alleviate pain by blocking the nerve fibers that 

supply the knee joint [Kim, P. Y. et al., 2021; 

Qudsi-Sinclair, S. et al., 2017] The genicular 

nerves that are targeted are those that are closely 

related to the cortical surfaces of the bones, 

primarily the femoral epicondyles (SLGN and 

SMGN) and the medial tibial epicondyle (IMGN) 

[Tran, J. et al., 2018]. Undamaged and untreated 

nerve terminals in the joints compensate for the 

transmission of sensory information and feedback 

related to body position and movement. Therefore, 

partial sensory denervation does not result in any 

challenges related to joint proprioception, motor 

control, or ambulation [Pineda, M. M. S]. A nerve 

block is typically administered via local anesthesia 

either alone or in conjunction with corticosteroids 

[Kirksey, M. A. et al., 2015]. Corticosteroids have 

been widely utilized as a supplementary agent to 

local anesthetics in both neuraxial and peripheral 

nerve blocks. The glucocorticoid receptor can 

influence the activity of nociceptive C fibers by 

acting on the potassium channels, hence changing 

their function [Krishna Prasad, G. V. et al., 2020]. 

In the present study, genicular nerve block (GNB) 

was conducted by administering a combination of 

corticosteroids (triamcinolone, 1 ml, 40 mg) and 

local anaesthetic (6 ml bupivacaine 0.25%). Local 

anaesthetic offers the advantage of promptly 

alleviating pain, diluting the corticosteroid agent, 

and reducing or preventing post-injection 

inflammation [Freire, V. et al., 2016]. 
 

A linear transducer is used to visualize the 

Superior Medial Genicular Nerve. The transducer 

is positioned in the coronal plane and in the long 

axis with respect to the femur. The medial femoral 
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epicondyle is recognized, and the junction between 

the medial femoral epicondyle and the femoral 

shaft is located. The superior medial genicular 

artery and nerve should be observed next to the 

periosteum, either in a transverse or oblique 

orientation. The Superior Lateral Genicular Nerve 

can be visualised by utilising a linear transducer 

positioned in the coronal plane and in long axis 

with respect to the femur. This allows for 

identification of the lateral femoral epicondyle and 

locating the junction between the medial femoral 

epicondyle and the femoral shaft. The superior 

lateral genicular artery and nerve should be 

observed next to the periosteum, either in a 

transverse or oblique orientation. The medial 

femoral-tibial joint line is identified through 

visualisation of the Inferior Medial Genicular 

Nerve utilising a linear transducer calibrated along 

its long axis in relation to the femur. If you are 

having trouble identifying the joint line, begin by 

mentally visualising the lower end of the patella in 

the sagittal plane (long axis). Position the probe 

such that the inferior pole is at the centre, then 

scan towards the medial direction until the joint 

line becomes visible. The medial collateral 

ligament (MCL) can be identified as a soft-tissue 

band that originates from the medial epicondyle. 

The MCL should be followed until it attaches to 

the tibia. It is important to rotate the probe 

obliquely in relation to the tibial shaft. The 

neurovascular bundle can be readily observed in 

close proximity to the tibial connection. [Henry, S. 

et al., 2022] 
 

LIMITATION 
The following are some of these clinical 

observation case limitations: 1) The inability to 

perform radiographic measurements on knee X-ray 

pictures (Tibio-Femoral Angle before and after 

treatment, Joint Space Ratio before and after 

treatment) due to the lack of uniformity. 2) The 

dependent factors, such as body weight, height, 

and other diseases, were not taken into account in 

this observational study. 
 

Our cases offer medical evidence for a new 

treatment for severe knee OA. The biomechanical 

benefits of PFO and biochemical therapy were 

combined to treat patients with late-stage medial 

compartment knee OA. Both methods for reducing 

pain and improving knee function are simple, 

quick, safe, and reasonably priced. Based on their 

subjective pain scores using the VAS and 

functional scores using the WOMAC measure, all 

ten of our subjects reported appreciable 

improvement at long-term follow-up. The patient's 

knee function improves, and their level of 

everyday pleasure rises. Treatment for late-stage 

medial compartment OA may be possible with this 

combination of therapies. 
 

SUGGESTION 
Based on this article we provides some of 

suggestion to the future study, there are 

1. This treatment evaluate for 6 month to one 

year using VAS and WOMAC score 

2. Comparison of PRP and prolotherapy dextrose 

as intraosseus injection 

3. The effectiveness of Hyaluronic acid 2000 Kda 

as single injection on combination of other 

PFO, IOA, and genicular block 
 

CONCLUSION 
The PFO, IOI, IAI, and genicular block procedures 

were performed on ten patients with severe knee 

OA, and the long-term results revealed pain 

alleviation and functional improvement. This case 

series indicates that the treatment approach may be 

useful to treat severe OA with varus deformity and 

delay the need for TKA in patients for a variety of 

reasons. 
 

 
 
REFERENCES 
1. Kim, J. R., Yoo, J. J. & Kim, H. A. 

"Therapeutics in osteoarthritis based on an 

understanding of its molecular pathogenesis." 

International Journal of Molecular Sciences, 

19.3 (2018): 674.  

2. Di Nicola, V. "Degenerative osteoarthritis a 

reversible chronic disease." Regenerative 

Therapy, 15 (2020): 149–160.  

3. Rahman, A. N., Herman, H., Kriswanto, E. & 

Faried, A. "Combine Approach of Proximal 

Fibula Osteotomy (PFO) Followed by Intra-

Articular Dextrose Prolotherapy in Severe 

Medial Knee Osteoarthritis." (2022): 1983–

1993. 

4. Utomo, D. N., Mahyudin, F., Wijaya, A. M. & 

Widhiyanto, L. "Proximal fibula osteotomy as 

an alternative to TKA and HTO in late-stage 

varus type of knee osteoarthritis." Journal of 

Orthopaedics, 15.3 (2018): 858–861.  

5. Shen, L., Yuan, T., Chen, S., Xie, X. & Zhang, 

C. "The temporal effect of platelet-rich plasma 

on pain and physical function in the treatment 

of knee osteoarthritis: Systematic review and 

meta-analysis of randomized controlled trials." 



  

 
 

41 
 

Aji, B.M.et al., Sarc. Jr. Med. Sur. vol-3, issue-1(2024) pp-34-42 

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 
(CC BY-NC-ND 4.0) International License 

Publisher: SARC Publisher 
 

Journal of Orthopaedic Surgery and Research, 

12.1 (2017): 1–12. 

6. Sit, R. W. S., Wu, R. W. K., Rabago, D., 

Reeves, K. D., Chan, D. C. C., Yip, B. H. K., 

Chung, V. C. H. & Wong, S. Y. S. "Efficacy 

of intra-articular hypertonic dextrose 

(Prolotherapy) for knee osteoarthritis: A 

randomized controlled trial." Annals of Family 

Medicine, 18.3 (2020): 235–242.  

7. Duymus, T. M., Mutlu, S., Dernek, B., Komur, 

B., Aydogmus, S. & Kesiktas, F. N. "Choice 

of intra-articular injection in treatment of knee 

osteoarthritis: platelet-rich plasma, hyaluronic 

acid or ozone options." Knee Surgery, Sports 

Traumatology, Arthroscopy, 25.2 (2017): 485–

492.  

8. González Sotelo, V., Maculé, F., Minguell, J., 

Bergé, R., Franco, C. & Sala-Blanch, X. 

"Ultrasound-guided genicular nerve block for 

pain control after total knee replacement: 

Preliminary case series and technical note." 

Revista Española de Anestesiología y 

Reanimación (English Edition), 64.10 (2017): 

568–576.  

9. Duivenvoorden, T., Brouwer, R. W., Baan, A., 

Bos, P. K., Reijman, M., Bierma-Zeinstra, S. 

M. A. & Verhaar, J. A. N. "Comparison of 

Closing-Wedge and Opening-Wedge High 

Tibial Osteotomy for Medial Compartment 

Osteoarthritis of the Knee." Journal of Bone 

and Joint Surgery, 96.17 (2014): 1425–1432.  

10. Hernigou, P., Giber, D., Dubory, A. & 

Auregan, J. C. "Safety of simultaneous versus 

staged bilateral opening-wedge high tibial 

osteotomy with locked plate and immediate 

weight bearing." International Orthopaedics, 

44.1 (2020): 109–117. 

11. Rady, H. M. E., Elgebaly, A. S. A., Hamed, A. 

M. S. & Salem, A. E. "Comparative study 

between intra-articular injections of hyaluronic 

acid with platelet-rich plasma versus genicular 

nerve thermal radiation in management of pain 

in knee osteoarthritis." Egyptian Journal of 

Anaesthesia, 36.1 (2020): 134–139.  

12. Kumar, S., Srivastava, S., Kumar, S. & Verma, 

V.  "Proximal Fibular Osteotomy for Medial 

Joint Osteoarthritis of the Knee: A Prospective 

Cohort Study." Cureus, 13.11 (2021): 11–17.  

13. Yang, Z. Y., Chen, W., Li, C. X., Wang, J., 

Shao, D. C., Hou, Z. Y., Gao, S. J., Wang, F., 

Li, J. D., Hao, J. D., Chen, B. C. & Zhang, Y. 

Z.  "Medial compartment decompression by 

fibular osteotomy to treat medial compartment 

knee osteoarthritis: A pilot study." 

Orthopedics, 38.12 (2015): e1110–e1114.  

14. Richardson, S. S., Kahlenberg, C. A., Blevins, 

J. L., Goodman, S. M., Sculco, T. P., Figgie, 

M. P. & Sculco, P. K.  "Complications 

associated with staged versus simultaneous 

bilateral total knee arthroplasty: An analysis of 

7747 patients." Knee, 26.5 (2019): 1096–

1101.  

15. Wang, X., Wei, L., Lv, Z., Zhao, B., Duan, Z., 

Wu, W., Zhang, B. & Wei, X. "Proximal 

fibular osteotomy: a new surgery for pain 

relief and improvement of joint function in 

patients with knee osteoarthritis." Journal of 

International Medical Research, 45.1 (2017): 

282–289.  

16. Pan, D., Tianye, L., Peng, Y., Jingli, X., 

Hongzhu, L., Heran, Z., Qingwen, Z., Leilei, 

C., Zhenqiu, C., Qiushi, W. & Wei, 

H.  "Effects of proximal fibular osteotomy on 

stress changes in mild knee osteoarthritis with 

varus deformity: A finite element analysis." 

Journal of Orthopaedic Surgery and Research, 

15.1 (2020): 1–10. 

17. Sfeir, A. and Symington, L. S. “乳鼠心肌提取 

HHS Public Access.” Physiology &amp; 

Behavior, 176.3(2017): 139–148. 

18.  Guo, J., Zhang, L., Qin, D., Chen, W., Dong, 

W., Hou, Z. & Zhang, Y. "Changes in ankle 

joint alignment after proximal fibular 

osteotomy." PLoS ONE, 14.3 (2019): 

e0214002.  

19. Ryan, W., Mahony, N., Delaney, M., O’Brien, 

M. & Murray, P. "Relationship of the 

Common Peroneal Nerve and its Branches to 

the Head and Neck of the Fibula." Clinical 

Anatomy, 16.6 (2003): 501–505.  

20. Rabago, D., Patterson, J. J., Mundt, M., 

Kijowski, R., Grettie, J., Segal, N. A. & 

Zgierska, A.  "Dextrose prolotherapy for knee 

osteoarthritis: A randomized controlled trial." 

Annals of Family Medicine, 11.3 (2013): 229–

237.  

21. Rabago, D., Zgierska, A., Fortney, L., 

Kijowski, R., Mundt, M., Ryan, M., Grettie, J. 

& Patterson, J. J.  "Hypertonic dextrose 

injections (prolotherapy) for knee 

osteoarthritis: Results of a single-arm 

uncontrolled study with 1-year follow-up." 

Journal of Alternative and Complementary 

Medicine, 18.4 (2012): 408–414.  

22. Eslamian, F. & Amouzandeh, B.  "Therapeutic 

effects of prolotherapy with intra-articular 

dextrose injection in patients with moderate 

knee osteoarthritis: A single-arm study with 6 

months follow up." Therapeutic Advances in 

Musculoskeletal Disease, 7.2 (2015): 35–44.  



  

 
 

42 
 

Aji, B.M.et al., Sarc. Jr. Med. Sur. vol-3, issue-1(2024) pp-34-42 

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 
(CC BY-NC-ND 4.0) International License 

Publisher: SARC Publisher 
 

23. Arias-Vázquez, P. I., Tovilla-Zárate, C. A., 

Legorreta-Ramírez, B. G., Burad Fonz, W., 

Magaña-Ricardez, D., González-Castro, T. B., 

Juárez-Rojop, I. E. & López-Narváez, M. 

L.  "Prolotherapy for knee osteoarthritis using 

hypertonic dextrose vs other interventional 

treatments: systematic review of clinical 

trials." Advances in Rheumatology (London, 

England), 59.1 (2015): 39.  

24. Altman, R. D., Manjoo, A., Fierlinger, A., 

Niazi, F. & Nicholls, M. "The mechanism of 

action for hyaluronic acid treatment in the 

osteoarthritic knee: A systematic review." 

BMC Musculoskeletal Disorders, 16.1 (2015): 

1–10.  

25. Stern, R. & Jedrzejas, M. J. "Hyaluronidases: 

Their Genomics, Structures, and Mechanisms 

of Action." ChemInform, 37.22 (2006): 818–

839.  

26. Hisada, N., Satsu, H., Mori, A., Totsuka, M., 

Kamei, J. I., Nozawa, T. & Shimizu, M. "Low-

molecular-weight hyaluronan permeates 

through human intestinal Caco-2 cell 

monolayers via the paracellular pathway." 

Bioscience, Biotechnology and Biochemistry, 

72.4 (2008): 1111–1114.  

27. Cooper, C., Rannou, F., Richette, P., Bruyère, 

O., Al-Daghri, N., Altman, R. D., Brandi, M. 

L., Collaud Basset, S., Herrero-Beaumont, G., 

Migliore, A., Pavelka, K., Uebelhart, D. & 

Reginster, J. Y. "Use of Intraarticular 

Hyaluronic Acid in the Management of Knee 

Osteoarthritis in Clinical Practice." Arthritis 

Care and Research, 69.9 (2017): 1287–1296.  

28. Chavda, S., Rabbani, S. A. & Wadhwa, 

T.  "Role and Effectiveness of Intra-articular 

Injection of Hyaluronic Acid in the Treatment 

of Knee Osteoarthritis: A Systematic Review." 

Cureus, 14.4 (2022).  

29. Altman, R. D., Rosen, J. E., Bloch, D. A. & 

Hatoum, H. T.  "Safety and efficacy of 

retreatment with a bioengineered hyaluronate 

for painful osteoarthritis of the knee: Results 

of the open-label Extension Study of the 

FLEXX Trial." Osteoarthritis and Cartilage, 

19.10 (2011): 1169–1175.  

30. Henrotin, Y., Bannuru, R., Malaise, M., Ea, H. 

K., Confavreux, C., Bentin, J., Urbin-

Choffray, D., Conrozier, T., Brasseur, J. P., 

Thomas, P., Hick, A. C., Marinello, A., 

Giordan, N. & Richette, P.  "Hyaluronan 

derivative HYMOVIS® increases cartilage 

volume and type II collagen turnover in 

osteoarthritic knee: Data from MOKHA 

study." BMC Musculoskeletal Disorders, 

20(2019): 1–16.  

31. Baron, D., Flin, C., Porterie, J., Despaux, J. & 

Vincent, P.  "Hyaluronic Acid Single Intra-

Articular Injection in Knee Osteoarthritis: A 

Multicenter Open Prospective Study (ART-

ONE 75) with Placebo Post Hoc Comparison." 

Current Therapeutic Research - Clinical and 

Experimental, 88 (2018): 35–46.  

32. Ha, C. W., Park, Y. B., Choi, C. H., Kyung, H. 

S., Lee, J. H., Yoo, J. D., Yoo, J. H., Choi, C. 

H., Kim, C. W., Kim, H. C., Oh, K. J., Bin, S. 

Il, & Lee, M. C.  "Efficacy and safety of single 

injection of cross-linked sodium hyaluronate 

vs. three injections of high molecular weight 

sodium hyaluronate for osteoarthritis of the 

knee: A double-blind, randomized, multi-

center, non-inferiority study." BMC 

Musculoskeletal Disorders, 18.1 (2017): 1–10.  

33. Tran, J., Peng, P. W. H., Lam, K., Baig, E., 

Agur, A. M. R. & Gofeld, M.  "Anatomical 

Study of the Innervation of Anterior Knee 

Joint Capsule: Implication for Image-Guided 

Intervention." Regional Anesthesia and Pain 

Medicine, 43.4 (2018): 407–414.  

34. Kim, P. Y. & Cohen, S. P. "Genicular Nerve 

Blocks and Radiofrequency Ablation for Knee 

Osteoarthritis: More Nerves, More Questions." 

Pain Medicine (United States), 22.5 (2021): 

1019–1021.  

35. Qudsi-Sinclair, S., Borrás-Rubio, E., Abellan-

Guillén, J. F., Padilla del Rey, M. L. & Ruiz-

Merino, G. "A Comparison of Genicular Nerve 

Treatment Using Either Radiofrequency or 

Analgesic Block with Corticosteroid for Pain 

after a Total Knee Arthroplasty." Pain 

Practice, 17.5 (2017): 578–588. 

36. Pineda, M. M. S., Vanlinthout, L. E., Martín, 

A. M., Van Zundert, J., Huertas, F. R. & Ruiz, 

J. P. N.  "Analgesic Effect and Functional 

Improvement Caused by Radiofrequency 

Treatment of Genicular Nerves in Patients 

with Advanced Osteoarthritis of the Knee until 

1 Year Following Treatment." Regional 

Anesthesia and Pain Medicine, 42.1 (2017): 

62–68. 

37. Kirksey, M. A., Haskins, S. C., Cheng, J. & 

Liu, S. S. "Local Anesthetic Peripheral Nerve 

Block Adjuvants for Prolongation of 

Analgesia: A Systematic Qualitative Review." 

PLoS ONE, 10.9 (2015): 1–23. 

38. Krishna Prasad, G. V., Khanna, S. & Jaishree, 

S. "Review of Adjuvants to Local Anesthetics 

in Peripheral Nerve Blocks: Current and 



  

 
 

43 
 

Aji, B.M.et al., Sarc. Jr. Med. Sur. vol-3, issue-1(2024) pp-34-42 

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 
(CC BY-NC-ND 4.0) International License 

Publisher: SARC Publisher 
 

Future Trends." Saudi Journal of Anaesthesia, 

14.1 (2020): 77–84. 

39. Freire, V. & Bureau, N. J. "Injectable 

Corticosteroids: Take Precautions and Use 

Caution." Seminars in Musculoskeletal 

Radiology, 20.5 (2016): 401–408. 

40. Henry, S., Best, T. M., Jose, J. & Tiu, T. 

"Procedural Approach to Ultrasound-Guided 

Geniculate Nerve Blockade for Knee Pain in 

Patients with OA." Current Sports Medicine 

Reports, 21.6(2022): 192–195. 

 

Source of support: Nil; Conflict of interest: Nil. 
Cite this article as: 

Aji, B.M., Saribudaya, A. and Rahman, A.N. "Varied Clinical Presentation and Functional Outcome by 4in1 

Surgical Intervention in Osteoarthritis with Varus Deformity: A Serial Cases." Sarcouncil Journal of Medicine 

and  Surgery 3.1 (2024): pp 34-42. 

 


