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Background: Knee osteoarthritis (OA) is a chronic and progressive degenerative disease. It resulted from mechanical and chemical 
disorders that damage the joint and the underlying bone. The management of knee OA is challenging due to poor self-regeneration of 
connective tissues. Surgical treatment with prolotherapy approaches was conducted to treat medial compartment knee OA.
Aim: To know the injection frequency to reach a 50% improvement in VAS score and WOMAC index.
Methods: Six patients who suffered from late-stage medial compartment knee OA underwent PFO followed by twelve sessions of 
intra-articular dextrose prolotherapy. The subjective pain score, visual analog scale (VAS), was assessed based on the patient 
subjectiveness before and after treatment. Patients marked the score from 0 to 10 cm to describe the current pain state. The functional 
index, the Western Ontario and McMaster Universities Osteoarthritis (WOMAC) index used to evaluate the Patient’s clinical 
symptoms. It ranges from 0 to 96 points consisting of three main sections: pain (total 20 points), stiffness (total: eight points), and 
physical function disability (total 68 points). Higher scores indicate severe symptoms and function.
Results: Four patients showed pain relief and functional improvement with more than 50% scores of VAS and WOMAC after the 
treatment. Two patients received more than twelve doses of intra-articular dextrose prolotherapy due to a lack of progress.
Conclusion: This study provides clinical evidence for a new treatment strategy for advanced knee OA. This combined therapy 
improves the patient’s daily activity function and postpones the need for total knee arthroplasty (TKA).
Keywords: knee osteoarthritis, proximal fibula osteotomy, dextrose prolotherapy

Introduction
Knee osteoarthritis (OA) is a progressive and degenerative disease characterized by joint pain, stiffness, and deformity. 
Knee OA is the most frequent form of arthritis in older adults, leading to physical disability and high living costs. The 
prevalence of knee OA increases with age and in women (30.7%) than in men (15.6%) over 55 years old.1,2

Two main mechanisms contributing to the development of knee OA are biomechanical and biochemical disorders. An 
avascular connective tissue called articular cartilage has a unique extracellular matrix. It consists of polymeric hyaluronic 
acid (HA) and a high concentration of proteoglycans. These provide a suspension material for weight-bearing and 
shearing force. A repetitive mechanical tension of the knee joint may damage the cartilage. It also induces hypertrophy, 
remodeling of the subchondral bone, and secondary synovial membrane inflammation.3
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A case of severe knee OA needs surgical procedures. It varies from Total Knee Arthroplasty (TKA), High Tibial 
Osteotomy (HTO), and Proximal Fibula Osteotomy (PFO). PFO has become the new alternative procedure to reduce pain 
and improves joint function in severe knee OA with a narrowing medial compartment. Compared to TKA, which is the 
gold standard, and HTO, PFO is not only a safe, simple, and quick procedure, but it also does not need additional 
insertion.4 Utomo et al reported that PFO reduced varus deformity, increased joint space ratio, and improved patient 
subjective scores on pain and function.5

Recent treatments have effectively increased tissue healing and slowed down the degeneration process. It includes 
Platelet-rich plasma (PRP) therapy, mesenchymal stem cells, ozone therapy, botulinum toxin type A, and hypertonic 
dextrose.6–10 Hypertonic dextrose can treat musculoskeletal pain under the name prolotherapy. Hypertonic dextrose 
injection is an accessible, low-cost, and safe procedure that gives a significant improvement. It was injected into the 
articular space to repair and restore the soft tissues in the joint by initiating the inflammation, proliferation, and 
regeneration of the damaged cartilage.10

However, PFO and dextrose prolotherapy did not use widely due to the lack of clinical evidence. Furthermore, this 
combined therapy still has many limitations. We report six cases with medial compartment knee OA. The patients 
underwent PFO surgery followed by intra-articular dextrose prolotherapy, assessed using subjective pain score and 
functional index.

Case Presentation
Method
The authors obtained written consent from the patients to describe their condition and publish the data. The inclusion 
criteria were patients with grade IV (late-stage) knee OA according to Kellgren and Lawrence’s classification with 
medial joint space narrowing. They also underwent a PFO procedure followed by a minimum of two courses (twelve 
doses) of intra-articular dextroses prolotherapy without any rheumatologic and inflammatory diseases such as rheumatoid 
arthritis. There was no response to medication and conservative treatment. All patients gave consent to participate in this 
study. In contrast, the exclusion criteria were that patients received irregular prolotherapy, intra-articular injection of 
hyaluronic acid, anticoagulant medication history, and a history of total knee arthroplasty. Six patients with late-stage 
medial compartment knee OA who met the inclusion criteria were assessed at the outpatient department of Kediri Baptist 
Hospital from February to May 2021.

Under subarachnoid block (SAB) anesthesia, the PFO procedure had done by removing a little segment (1–2 cm) of 
fibula 7–8 cm below the fibular head by accessing the inter-muscular space between extensor digitorum longus and 
peroneus longus brevis. We performed the PFO procedure only on the foot that the Patient complained about the most. 
After undergoing PFO, the patient received two courses of intra-articular dextrose prolotherapy. One course of intra- 
articular dextrose prolotherapy consists of six doses; each dose was injected once a month (month 1–6) and rest for the 
next six months (month 7–12) (Figure 1). The authors aimed to know if PFO combined with two courses or twelve doses 
of prolotherapy could reach a 50% improvement in the subjective score and functional index compared to baseline. When 
the cases did not show the required improvement after 12 doses, the authors decided to give one more cycle of intra- 
articular dextrose prolotherapy.

One dose of dextrose prolotherapy prepared by using a 6 mL solution containing 13% hypertonic dextrose and 0.6% 
lidocaine was injected into the articular. After each injection, the patient was given oral medication of acetaminophen as 
a pain reliever, one tablet three times a day for three days.

The visual analog scale (VAS) was rated based on the Patient’s subjective feelings before and after treatment. It 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 patients gave marks on the line to best describe their current pain state.11

The functional index - The Western Ontario and McMaster Universities Osteoarthritis (WOMAC) index, evaluated 
the Patient’s clinical symptoms. It ranges from 0 to 96 points consisting of three main sections: pain (20 points), stiffness 
(eight points), and physical function disability (68 points). Higher scores indicate severe symptoms and function. The 
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result points were divided into four groups based on the severity: mild (0–24 points), moderate (25–48 points), severe 
(49–72 points), and very severe (73–96 points).12

Case 1
A 63-year-old female with no previous history of trauma or knee surgery visited our outpatient department in June 2018. 
Her body weight was 67 kg, and her height was 155 cm (body mass index [BMI]: 27.8 kg/m2). She complained of pain 
and stiffness over her right knee during walking for several years. The VAS score was 6–7 in resting and aggravated up to 
8 when squatting, climbing stairs, and walking. She had received analgesic drugs like oral nonsteroidal anti-inflammatory 
drugs for several years but still suffered from recurrent right knee pain and no improvement in walking endurance. The 
physical examination showed varus deformity, crepitus, and bulking on the right knee without any inflammation signs. 
The WOMAC index was rated 55. The X-Ray image of the knees revealed grade IV OA on both knees based on Kellgren 
and Lawrence classification, with a more severe on the right knee (Figure 2A).

She underwent a PFO procedure on her right leg in July 2018, followed by a course of intra-articular dextrose 
prolotherapy every six months continuously on her right knee (one course consists of six doses, each dose was injected 
once a month consecutively). The intra-articular injection was given using a 6 mL solution containing 13% hypertonic 

Figure 1 One course of intra-articular dextrose prolotherapy. The prolotherapy was given once a month for six months.

Figure 2 Knee X-Ray of a 63-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed grade IV bilateral knee OA with medial joint space narrowing. (B) After 
PFO and prolotherapy. PFO was performed on the right leg. The patient received three courses of intra-articular dextrose prolotherapy on the right knee (18 doses). 
Compared to before surgery, the left knee that did not receive the treatment showed medial joint space narrowing, whereas the right knee showed no additional medial 
joint space narrowing.
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dextrose and 0.6% lidocaine. The patient was given oral medication of acetaminophen as a pain reliever after each 
injection, one tablet three times a day for three days.

After two courses (twelve doses) of intra-articular dextrose prolotherapy, the patient said that the stiffness improved, 
but the pain was not markedly reduced. The VAS score was 5, and the WOMAC index was 45. We decided to continue 
the intra-articular dextrose prolotherapy with one more course for this Patient.

At the assessment (32 months post-surgery), the Patient had received three courses of intra-articular dextrose 
prolotherapy (a total of 18 doses). She reported that the pain improved and could do daily activities by herself, including 
working, walking, and even riding a motorbike. The VAS score improved to 1 when resting and 2 when aggravated and 
improved the WOMAC index to 14. The knee X-Ray showed no further medial joint space narrowing on the treated 
knee. On the contrary, the left knee that did not receive the treatment showed medial joint space narrowing compared to 
before surgery (Figure 2B).

Case 2
A 65-year-old female, whose body weight was 70 kg and height was 156 cm (BMI: 28 kg/m2), came to our outpatient 
department with a chief complaint of pain in bilateral knees for more than a year. She had tenderness in bilateral medial knees 
with a VAS score of 5 when resting and aggravated up to 8 when rising from sitting. The physical examination showed varus 
deformity and bulking over bilateral knees without any inflammation sign. The WOMAC index was rated 40. The knee X-Ray 
image revealed grade IV OA on both knees and significant narrowing of medial joint space (Figure 3A).

The patient underwent a PFO procedure on both legs in June 2019, followed by a course of intra-articular dextrose 
prolotherapy continuously on bilateral knees (one course consisted of six doses, each dose was injected once a month 
consecutively). One dose of dextrose prolotherapy was prepared using a 6 mL solution containing 13% hypertonic 
dextrose and 0.6% lidocaine, injected into the articular. After each injection, the patient was given oral medication of 
acetaminophen as pain reliever, one tablet three times a day for three days.

After two courses of intra-articular dextrose prolotherapy following PFO (23 months post-surgery), she reported pain- 
free when resting and decreased tenderness when doing activities (VAS = 1). Her body weight had no significant change 
compared to the first visit. The WOMAC index was rated 9. The knee X-Ray revealed an improvement in joint space on 
the left knee compared to before surgery (Figure 3B).

Case 3
A 66-year-old female, who had suffered from bilateral knee pain for almost five years, visited our outpatient department. 
Her body weight was 65 kg, and her height was 155 cm (BMI: 27.08 kg/m2). The patient complained of bilateral knee 

Figure 3 Knee X-Ray of a 65-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed severe bilateral knee OA and marked narrowing of medial joint space. 
(B) Before PFO and prolotherapy. PFO was done on both legs, and the patients had received two courses of intra-articular dextrose prolotherapy (12 doses) on bilateral 
knees. The X-Ray showed no further medial joint space narrowing compared to before surgery.
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pain, but she reported that the symptoms on the right knee were more disturbing than on the left knee. The VAS score for 
the right knee was 6 when resting and aggravated up to 8 when climbing stairs, whereas the left knee was 4–5. The 
WOMAC index was identified 49. Physical examination showed varus deformity and gait disturbance. The X-Ray 
revealed severe medial compartment OA of bilateral knees (Figure 4A).

The Patient underwent PFO procedure on the right leg (the right knee was more painful than the left knee, so the 
Patient requested surgery for the right leg) in July 2018. It was followed by a course of intra-articular dextrose 
prolotherapy every six months continuously on the right knee (one course consisted of six doses, each dose was injected 
once a month consecutively). The intra-articular injection was given using 6 mL solution containing 13% hypertonic 
dextrose and 0.6% lidocaine. The patient was given oral medication of acetaminophen as pain reliever after each 
injection, one tablet three times a day for three days.

After two courses of intra-articular dextrose prolotherapy, she still complained about the right pain, although the pain 
score was reduced. The VAS score decreased to 6, and the WOMAC index reduced to 32. The patient was to receive one 
more course of intra-articular dextrose prolotherapy.

At the follow-up (32 months post-surgery), she had received three courses of intra-articular dextrose prolotherapy (a 
total of 18 doses). We evaluated the treated knee, and she reported that the symptoms were improving. Although the 
Patient sometimes suffered from knee pain, especially when climbing stairs, she was pretty satisfied with the VAS score 
of 5, and the WOMAC index was rated 21. Although the Patient’s subjective complaints improved, the X-Ray showed 
there was no significant improvement in joint space compared to before (Figure 4B).

Case 4
A 72-year-old female with no history of trauma or knee surgery came to the outpatient department in January 2019. Her 
body weight was 68 kg and height was 160 cm (BMI: 26.5 kg/m2). She complained of knee pain on bilateral knees with 
a more severe on the left knee. The VAS score was aggravated up to 9 when walking, climbing stairs, going down the 
stair, and sitting. The WOMAC index was rated 88. On the physical examination, varus deformity and crepitus were 
identified. The X-Ray image of the knees revealed grade IV knee OA based on Kellgren and Lawrence classification with 
medial compartment narrowing (Figure 5A).

The patient underwent PFO procedure on both legs in January 2019 followed by a course of intra-articular dextrose 
prolotherapy every six months continuously on the bilateral knee (one course consisted of six doses, each dose was 
injected once a month consecutively). One dose dextrose prolotherapy was prepared using 6 mL solution containing 13% 
hypertonic dextrose and 0.6% lidocaine, injected into the articular. After each injection, the patient was given oral 
medication of acetaminophen as pain reliever, one tablet three times a day for three days.

Figure 4 Knee X-Ray of 66-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed severe bilateral knee OA with marked narrowing of medial joint space. 
(B) After PFO and prolotherapy. PFO was done on the right leg. The patient had received three courses of intra-articular dextrose prolotherapy (18 doses) on the right 
knee. The PFO was not performed on the left knee because it was less painful than on the right knee. However, the latest knee X-Ray showed no further joint space 
narrowing.
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At the follow-up (26 months post-surgery), the Patient received two intra-articular dextrose prolotherapy (12 doses). 
She mentioned that the symptoms were improving, especially when walking. The VAS score was 4, and the WOMAC 
index was 44. The knee X-Ray showed bilateral knees after treatment (Figure 5B).

Case 5
A 55-year-old female, whose body weight was 48 kg and height was 155 cm (BMI: 20 kg/m2), arrived at the outpatient 
department and complained of bilateral knee pain and stiffness for a year. The painful sensation had been especially 
troubling in the past 6 months and progressed until she could not walk without pain, and the analgesics drug gave no 
relief. The VAS score was 9 and the WOMAC index was 76. Varus deformity, crepitus, and tenderness over bilateral 
knees without any inflammation sign were identified, and the X-Ray images showed grade IV knee OA (Figure 6A).

The patient underwent PFO procedure on both legs in March 2019 followed by a course of intra-articular dextrose 
prolotherapy every six months continuously on bilateral knee (one course consisted of six doses, each dose was injected 
once a month consecutively). A dose dextrose prolotherapy was prepared using 6 mL solution containing 13% hypertonic 
dextrose and 0.6% lidocaine, injected into the articular. After each injection, the patient was given oral medication of 
acetaminophen as pain reliever, one tablet three times a day for three days.

At the follow-up (24 months post-surgery), she received two courses of intra-articular dextrose prolotherapy courses 
(12 doses). The patient reported a marked reduction of knee pain with a VAS score being 1, and the WOMAC index was 
rated 7. The X-Ray showed bilateral knees after treatment (Figure 6B).

Case 6
A 51-year-old female with no history of trauma or knee surgery came to the visit with a chief complaint of bilateral knee 
pain for several years. She also experienced stiffness over bilateral knees, especially in the morning. The symptoms were 
worsening until she could not walk without pain. The Patient’s body weight was 59 kg, and height was 160 cm (BMI: 
23.04 kg/m2). The pain sensation reduced when resting (VAS = 5) and increased when climbing stairs, going down the 
stair, and even when walking (VAS = 9). The WOMAC index was rated 63. Varus deformity, tenderness, and crepitus on 
both knees were also identified and grade IV knee OA was showed on the X-Ray (Figure 7A).

She underwent PFO procedure on both legs in April 2019 followed by a course of intra-articular dextrose 
prolotherapy every six months continuously on bilateral knee (one course consisted of six doses, each dose was injected 
once a month consecutively). A dose dextrose prolotherapy was prepared using 6 mL solution containing 13% hypertonic 
dextrose and 0.6% lidocaine, injected into the articular. After each injection, the patient was given oral medication of 
acetaminophen as pain reliever, one tablet three times a day for three days.

Figure 5 Knee X-Ray of 72-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed grade IV knee OA with narrowing of medial joint space. (B) After PFO 
and prolotherapy. PFO was done on both legs and the Patient had received two courses of intra-articular dextrose prolotherapy (12 doses) on bilateral knees. There was no 
further narrowing of medial joint space compared to before surgery.
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At the follow-up (24 months post-surgery), she had received two courses of intra-articular dextrose prolotherapy (12 
doses). The patient reported that the symptoms were improving. She did not feel knee stiffness anymore, but she still suffered 
from pain occasionally. Although the Patient still complained of pain, the pain intensity was decreasing, with a VAS score of 
5. The WOMAC index was improved with 26. The X-Ray showed bilateral knees after treatment (Figure 7B).

Discussion
Knee OA, the most common joint disorder, causes severe pain and leads to physical disability. TKA is a gold standard for 
severe knee OA because of its effectiveness in reducing pain and improving knee function. However, TKA is an 
expensive and complex procedure requiring multiple revisions in some patients. It can also bring several complications, 
including infection of the wound, peripheral nerve injury, osteolysis, periprosthetic fracture, etc.13,14

Besides TKA, another treatment for knee OA is the HTO. HTO is an effective surgical procedure for mild knee OA 
with varus deformity. It relieves pain by diverting the weight-bearing axis to the lateral compartment. However, similar to 

Figure 6 Knee X-Ray of 55-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed grade IV knee OA with narrowing of medial joint space. (B) PFO was 
done on both legs and the Patient had received two courses of intra-articular dextrose prolotherapy (12 doses) on bilateral knees. There was no further narrowing of the 
medial joint space.

Figure 7 Knee X-Ray of 51-year-old female. (A) Before PFO and prolotherapy. The X-Ray showed severe bilateral knee OA and marked narrowing of medial joint space. 
(B) PFO was done on both legs and the Patient had received two courses of intra-articular dextrose prolotherapy (12 doses) on bilateral knees. The X-Ray showed no 
further medial joint space narrowing compared to before surgery.
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TKA, the HTO procedure has some disadvantages encompassing wound infection, peroneal nerve paralysis, delayed 
union, mechanical failure, deep vein thrombosis, etc.15,16 PFO has become a new alternative surgical procedure in 
reducing pain, improving joint function as reported by Zhang et al. This simple surgical procedure reduces pain in the 
medial part by increasing the medial joint space.13

As people get older, the bone density of the knee tibial plateau reduces over time. The tibial plateau consists of two 
sides; the medial and lateral sides. Unlike the medial side, fibula bone supports the lateral side.13 A clinical study 
conducted by Zhang et al reported that the fibula supports one-sixth of body weight. Therefore, the stress distribution 
inside the tibial plateau becomes uneven. More medial-side stress in the tibial plateau can result in varus deformity. 
Moreover, the femoral condyle could shift to the medial during walking with transverse shear forces due to the tibial 
plateau slope arising from the nonuniform settlement.17 PFO changes the stress distribution in the knee joint and reduces 
the medial compartment stress by removing a little fibula segment. Pan et al, using computerized tomography (CT) and 
magnetic resonance imaging (MRI) for a finite element model, concluded that PFO could reduce stress in the medial 
compartment of the knee joint by transferring the stress pathway from the anterior medial area to posterior medial area on 
the tibial plateau.18 In addition, an analysis of a three-dimensional gait study demonstrated that PFO could be beneficial 
in delaying the progression of knee OA.19 It can also rebalance the soft tissue around the knee. After the procedure, the 
lateral ligaments and muscles of the knee joint will tighten, and the medial side will relax. The lateral soft tissue will pull 
up the femoral condyl, thus reducing the tension of the medial tibia plateau.20 Utomo et al reported that the use of PFO 
can significantly reduce the varus deformity, improve medial joint space, and increase patient subjective and functional 
scores using The Knee Injury and Osteoarthritis Outcome Score (KOOS) index and Oxford knee score.5 The common 
complication of PFO is an injury of the peroneal nerve and its branches because the procedure bypasses the lateral border 
of the fibula, where one-third of the deep the peroneal nerve is located. Therefore, the best site for the fibula osteotomy is 
6–10 cm under the head of the fibula.21

There are several reasons to determine unilateral or bilateral PFO in Indonesia, such as a) National health coverage. 
The national health coverage procedure regulates to do the procedure on one side of the knee at one time. Therefore, two 
periods of time are needed to operate bilateral cases; b) the Patient’s decision. Improvement of low extremity function 
drives the Patient to cancel their second scheduled operation. After one leg operation, both pathological legs of the 
Patient show functional improvement. Thus, we do not need to do a second operation c) VAS. The operation prioritized 
the highest VAS score when both legs were diagnosed with bilateral knee osteoarthritis. It is related to the Indonesia 
health coverage policy to operate on one knee at once. The unilateral operated patients (Case 1 and 3) complained that 
the right knee was the most painful, although they had bilateral knee OA. Therefore, the proximal fibula osteotomy 
procedure was only conducted on the right leg. The VAS and WOMAC scores evaluation were conducted on the treated 
knee to avoid bias.22

Prolotherapy – proliferative therapy – has been reported to be an effective method to treat musculoskeletal and joint 
diseases.23 Although the mechanism is still unclear, Rabago et al concluded that prolotherapy provokes mild inflamma-
tion and cell stress in the weakened ligament or tendon area. It then releases cytokines and growth factors, including 
a new healing cascade in that area, thus stimulating the activation of fibroblast, producing collagen precursors, and 
strengthening the connective tissue.24 The most commonly injected solution is hypertonic dextrose. The contact of 
human cells and hypertonic dextrose raises the growth factors in different cells, stimulating the proliferation of 
chondrocytes, osteocytes, and fibroblasts. Moreover, this process excretes the extracellular matrix, which enhances the 
stability of joints by strengthening and tightening the ligaments and tendons.23 A single-arm clinical trial conducted by 
Eslamian S and Amouzandeh B (2015) reported that intra-articular hypertonic dextrose injection given in four-weeks 
interval in moderate knee OA resulted in statistically significant improvements in pain score, range of motion (ROM), 
and improved WOMAC index score.25 A systematic review of clinical trials conducted by Arias-Vazquez et al in 2019 
concluded that hypertonic dextrose prolotherapy (HDP) shows to be more effective for reducing pain and improving 
function than local anesthetics. It also appears to be as effective as hyaluronic acid (HA), ozone, and radiofrequency but 
less effective than erythropoietin and Platelet-rich plasma (PRP).26 However, HDP application implies a simple techni-
que, low cost, and can be done in the rural setting but with a meaningful pain reduction.24,26 Lidocaine as a local 
anesthetic, combined with other medications, has been considered a routine and safe clinical practice.27 An experimental 
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study on rat knee joints concluded that lidocaine could inhibit both components of C-fibres and sympathetic postgan-
glionic neuron mediated inflammation. The anti-inflammatory effects of lidocaine treat acute pain treatment. Moreover, 
lidocaine provides long-lasting anti-nociceptive results by inhibiting the induction of peripheral and central 
sensitization.28 However, lidocaine has shown to be chondrotoxic in a time and concentration-dependent manner.29 

However, an experimental study in animals reported that the exposure of chondrocytes to 0.5% lidocaine produced no 
significant differences in cell viability compared to controls after any exposure time.30 In vivo study on the human knee 
by Ravnihar et al concluded that a single intra-articular knee injection of 2% lidocaine did not influence the chondrocytes 
viability in OA nor healthy cartilage.31 In our study, the intra-articular lidocaine injection protocol was based on a low 
concentration of 0.6% lidocaine, which will be diluted by 6 cc of synovial fluid to 0.3% lidocaine in the knee joint so that 
the risk of possible chondrotoxicity due to intra-articular lidocaine injection can be disregarded.

In this study, the authors aimed to know the injection frequency to reach a 50% improvement in VAS score and 
WOMAC index. No practical guidelines have been published about the number of dextrose prolotherapy doses given to 
the patients. Prolotherapy treatment commonly consists of six injections given every 2 to 6 weeks.25 However, based on 
several studies, there was a decrease in WOMAC index and pain scores after several weeks of follow-up following six 
injections of dextrose prolotherapy. The WOMAC index and pain scores decreased from 49.85% and 46.19% at the end 
of week 24 to 31.5% and 34.7% at week 52. Other studies supported the improvements attenuate over time indicating the 
treatment’s short-term effects.24,25,32 Therefore, the authors decided to enhance the effect of dextrose prolotherapy by 
giving two courses (a total of 12 injections) to assess the effectiveness. Case 2, 4, 5, and 6 improved compared to 
baseline in 24 months of evaluation after receiving 12 injections. The VAS score and WOMAC index were reduced by 
more than 50%. Some cases need more than two courses/12 injections due to a lack of subjective pain score and 
functional index improvement. Cases 1 and 3 did not show a decrease of 50% in VAS score and WOMAC index after 
receiving 12 injections. It is possible because of the severity of knee OA and the body mass index (BMI). The BMI cases 
1 and 2 were 27.8 kg/m2 and 27.08 kg/m2, and are categorized as obesity I based on the Asian population.33 Zheng et al 
reported that obesity is a risk of knee OA and could make the condition worsen if the patients do not reduce their weight. 
Thus, cases 1 and 3 were decided to receive one more course (18 injections).34 After the third course, case 1 reached the 
target of a 50% improvement in VAS score and WOMAC index compared to baseline. Case 3 did not meet a 50% 
reduction in VAS score; however, she was pretty satisfied with the outcome as long as she could do prostration 
movements for praying. The improvement is available in Table 1.

Our cases provide clinical evidence for a new therapy for severe knee OA. We combined biomechanical advantages 
of PFO and hypertonic dextrose prolotherapy to treat patients with late-stage medial compartment knee OA. Both 
treatments are simple, quick, safe, and affordable procedures to reduce pain and increase knee function. From our six 
cases, all of them reported meaningful improvement at long-term follow-up based on their subjective pain scores using 
VAS and functional scores using the WOMAC index (Table 1). The patient’s knee function improves and the patient’s 
satisfaction increases in daily life. This combined therapy can offer an alternative to treat late-stage medial compartment 

Table 1 The Characteristics of the Six Cases, Before and After Treatment

Age 
(Year)

BMI 
(kg/m2)

Duration 
of 
Follow-Up 
(Months)

Before PFO + 
Prolotherapy

After PFO + Two 
Courses Prolotherapy 
(12 Doses)

After PFO + Three Courses Prolotherapy 
(18 Doses)

VAS WOMAC Index VAS WOMAC Index VAS WOMAC Index

Case 1 63 27,8 32 8 55 (severe) 5 45 (moderate) 2 14 (mild)

Case 2 65 28 23 5 40 (moderate) 1 9 (mild) N/A (not scheduled) N/A (not scheduled)

Case 3 66 27,08 32 8 49 (severe) 6 32 (moderate) 5 21 (mild)

Case 4 72 26,5 26 9 88 (very severe) 4 44 (moderate) N/A (not scheduled) N/A (not scheduled)

Case 5 55 20 24 9 76 (very severe) 1 7 (mild) N/A (not scheduled) N/A (not scheduled)

Case 6 51 23.04 24 9 63 (severe) 5 26 (moderate) N/A (not scheduled) N/A (not scheduled)

Notes: VAS is 0–10 (10 is the most pain); WOMAC index ranges from 0–96 (high score is severe symptoms/worse function). 
Abbreviations: BMI, body mass index; PFO, proximal fibula osteotomy; VAS, visual analog scale; WOMAC, Western Ontario and McMaster Universities Osteoarthritis.
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knee OA rather than a complex surgical procedure. However, the patient can still undergo TKA if needed. This report 
presents the first case series with PFO procedure followed by dextrose prolotherapy to the best of our knowledge.

Limitation
The limitations of these clinical observation cases include the following: 1) a small number of patients to report a strong 
clinical effect. 2) The absence of standardization of knee X-Ray images to do radiographic measurement (Tibio-femoral 
angle before and after treatment, joint space ratio before and after treatment). 3) This observational study did not 
eliminate the dependent factors such as body weight, height, and other diseases.

Further studies with randomized, double-blind control trials and larger case populations are needed to reduce biases, 
errors, and the significance of the therapies.

Conclusion
We report six elderly patients with severe knee OA who received intra-articular dextrose prolotherapy following the PFO 
procedure and showed pain relief and functional improvement as a long-term outcome. This case series suggests that the 
treatment strategy may be useful to treat severe OA with varus deformity and postpone the need for TKA for those who 
cannot undergo HTO or TKA for various reasons.

Ethics Approval and Consent to Participate
The Institutional Review Board of Baptist Hospital Kediri approved this case series. We also obtained and informed 
consent from the patients and their relatives.

Disclosure
The authors report no conflicts of interest in this work.
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