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ABSTRACT 

 

Objective: The objective of this study was to determine whether Plorotherapy, an injection-based complementary 

treatment for chronic musculoskeletal conditions, improves pain, stiffness, and function in adults with symptomatic 

knee osteoarthritis (KOA) compared to baseline status.           

Design: This was a prospective, uncontrolled study with 6-month follow-up.                                                

Setting: The study was conducted in an outpatient setting. Participants: Adults with at least 3 months of 

symptomatic KOA, recruited from clinical and community settings, participated in the study.                                                                                                                                                   

Interventions: Participants received extra-articular injections of 20% dextrose at 1, 5, and 9 weeks. Outcome 

measures: Primary outcome measure was the validated Western Ontario McMaster University Osteoarthritis Index 

(WOMAC). Secondary outcome measure was the validated Knee Pain Scale (KPS). Tertiary outcome measure was 

procedure-related pain severity and participant satisfaction.                                                                                                                                         

Results: Thirty-six (36) participants (60 – 87 years old, 21 female) with mild to moderate KOA received 

Plorotherapy injection and reported progressively improved scores during the 42-week study on WOMAC and KPS 

measures. Participants reported overall WOMAC score improvement 4 weeks after the first injection session (7.6 – 

2.4 points, 17.2%), and continued to improve through the 24-week follow-up (15.9 – 2.5 points, p < 0.001, 32.1%). 

KPS scores improved in both injected (p< 0.001) and uninjected knees (p < 0.05).  Satisfaction was high and there 

were no adverse events. Female gender, age 46–65 years old, and body–mass index of 25 kg/m2 or less were 

associated with greater improvement on the WOMAC instrument.                                                   

Conclusions: In adults with mild to moderate KOA, dextrose Plorotherapy may result in safe, significant, Sustained 

improvement of knee pain, function, and stiffness scores. Randomized multidisciplinary effectiveness trials including 

evaluation of potential disease modification are warranted to further assess the effects of Plorotherapy for KOA.        
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INTRODUCTION 

 

Degenerative joint diseases (DJD) are among the most extensive worldwide conflicts of which osteoarthritis 

(OA) is the most common. The disease commonly involves hip, knee, spine and the fingers. OA is the fourth leading 

cause of disabling, and involves 3% of the disabling causes (1). Knee is the most common joint affected by OA and 

plays an important role in weight-bearing exercise (2). According to the researches, the outbreak of KOA is at ages 

more than 15 is equal to 7.9% (3). The disease affects 13-30 percent of people over 65 years and is one of the most 

common causes of disability in adults (4.5.6). In Iran the prevalence of knee osteoarthritis in the elderly over 15 

years, have been reported to be about 15.34% which the high (7). Due to disturbances that this disease causes in the 

functioning of the individual, it can cause deleterious economical effects, too (4). Rising life expectancy and 

increased problems such as obesity, has caused the number of patients with knee OA increase and consequently the 

need for knee joint replacement surgery has increased significantly. 

Treatment of knee osteoarthritis includes the reduction of pain and the correction is of knee deformity.  KOA 

surgery is the definitive treatment of knee arthroplasty (TKA) is very costly and has a high risk and due to the 

limitations and difficulties and dangers of life the longevity of prostheses for surgical revision, we are now trying to 
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postpone TKA as much as possible. For this reason, several nonsurgical treatment involve the use of pain-reducing 

drugs (NSAIDs), glucosamine, hyaluronic acid injection, physiotherapy, occupational therapy, orthotics and 

Plorotherapy  with dextrose were presented and desired results of the milder degrees of treatment with these method 

have been reported (7.8.9.10.11.12). 

Plorotherapy  (Plorotherapy ) was first described by Hackett in 1950, and after that various clinical studies 

were conducted on animals and humans (13:14). In Plorotherapy dextrose, the increase of extracellular glucose 

increased multiple polypeptide growth factors in different human cells (15.16). The contact of human cells with the 

hypertonic environment in a few seconds to a few minutes led to increased levels of growth factors of the DNA 

(17.18). Hypertonic dextrose solution with the above two mechanisms leads to the increase in the amount of growth 

factors and has the capability of improving critical joints such as chondrocyte cells (the production of chondrocytes), 

Osteocytes (the production of the bone cells), and fibroblasts (production of tendon cells, ligament and other soft 

tissues). In few studies it has been indicated that Plorotherapy with different concentrations of dextrose can have 

favorable results in the treatment of knee OA. (19.20). However, although some studies have confirmed the positive 

effects of this method but its therapeutic effects and the quality of its results regarding the extent and durability is 

debatable. Considering the need to find nonsurgical, safe, simple and cheap treatments to reduce pain and improving 

the patients’ function with severe knee OA, and the absence of information about the efficacy and safety of 

prlotherapy with dextrose, in this study, we try to deal the effect of this therapy in these patients. 

 

MATERIALS AND METHODS 

 

In this clinical trial, 36 patients with knee OA, grades I and II based on Kellgrene-Lawrence criteria who have 

referred to Imam Hussain (AS) Hospital in 1392, were firstly treated with 10cc of 20% dextrose plorotherapy and 

were also taken the treatment for two times within a month. The average age of the patients was 60 years, 21% of 

the patients were female and 36% of the patients had a BMI in the range of Obesity. Both knees were treated in 22 

patients and in 14 patients only one knee was treated. For all the patients the questionnaires of WOMAC and KPS 

was completed, therefore the total number of patients who were examined in terms of WOMAC were equal to 36 

and the total number of the patients who were examined in terms of KPS was 58. 

Patients with KOA, grades III-IV based on Kellgrene-Lawrence criteria with a knee injection experience, had a 

background of using anti-inflammatory and analgesics drugs in the last three months. Posttraumatic Osteoarthritis or 

septic problems in the lower extremities and the existence of joint diseases in the knee, including rheumatoid 

arthritis and gout, history of fractures of the knee intraarticular joint, any injection of general contraindications 

including thrombocytopenia, coagulopathy, infection of the skin at the injection site, immune disorders or severe 

joint effusion were excluded from the study. 

The data as Mean ± SD and the qualitative data were presented as number and percentage. To compare the data 

before and after the treatment, the Paired t-test or Wilcoxon test was used. STATA 11 statistical software was used 

in this study. The significance level was considered as p<0.05. 

 

Table 1- description of the demographic characteristics of the patients 
The frequency of the 

patients 

The number of the 

patients 

Variable 

100% 36 Sex 

58% 21 Female 

42% 15 Male 

  Body mass index (BMI) 

22% 8 Less than 25 

42% 15 25 to 30 

36%  13 More than 30 

  History of diabetes 

6% 2 Has 

94% 34 Does not have 

  X-ray Kellgren-Lawrence 

OA severity score (0–4) 

of treated knees 

36% 13 mild OA 

64% 23 moderate OA 
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Table 2. Evaluation of mean and standard deviation of the variables in patients under study 
SD Mean variable 

8.7 60 The age of the patients  

0.9 2.6 score KPS  

3.1 55.9 Womac total Score  

17.5 57.9 pain 

23 51.7 Stiffness 

17 58.1 Function 

 

Table 3. Evaluation of the changes in WOMAC Score in patients during follow-up after treatment 
variable Total Score 

base 

 

Changing the 

Score of the 5th 

week 

(SD) 

Changing the 

Score of the 9th 

week 

(SD) 

Changing the 

Score of the 12th 

week 

(SD) 

Changing the 

Score of the 24th 

week 

(SD) 

Significance of 

the difference 

(Pvalue) 

WOMAC total score in 

the test 

57.1 

(2.8) 

+7.8 

(2.3) 

+11.6 

(2.3) 

+14.9 

(2.5) 

+15.9 

(2.5) 

0.01 

Percent of 

improvement of the 

scores in WOMAC test  

----- 17.2 % 26.3 % 36.1 % 31.5 % 0.01 

Pain of the patients on 

the basis of the 

WOMAC test 

57.9 

(3.0) 

+7.1 

(2.6) 

+8.8 

(2.6) 
 

 +9.1  

(2.4) 
 

+10.2 

(2.1) 
 

0.01 

Improvement of the 

patients’ pain score  

--- 12% 15% 16% 18% 0.02 

Stiffness based on the 

WOMAC test 

51.7 

(3.5) 

+5.6 

(3.4) 

+10.4 

(3.4) 

+15.6 

(3.5) 

+11.8 

(3.4) 

0.001 

Improvement of the 

patients’ stiffness score 

 11.6% 21.5% 32.3% 24.4% 0.001 

Patients function on 

the basis of WOMAC 

test 

58.1 

(2.9) 

+9.3 

(2.3) 

+13.6 

(2.3) 

+16.9 

(2.4) 

+15.4 

(2.4) 

0.001 

Function improvement 

score of the patients  

22.2% 32.5% 40.3% 36.8% 40.8% 0.001 

 

Table 4. Evaluation of the KPS changes in treated and untreated knee over 24 weeks 
Treated knee of 58 patients  Untreated knee of 14 patients  

Pain severity Pain Frequency Pain severity Pain Frequency 

2.09 

(0.13) 

2.6 

(0.13) 

1.19 

(0.2) 

1.64 

(0.2) 

Score base 

    Changes in relation to the 

basic situation 

-0.39 
(0.12) 

-0.38 
(0.12) 

0.08 
(0.25) 

-0.23 
(0.23) 

Fifth week 

-0.78 

(0.13) 

-0.85 

(0.12) 

-0.54 

(0.25) 

-0.78 

(0.23) 

Ninth week 

-0.78 

(0.13) 

-0.85 

(0.12) 

-0.66 

(0.26) 

-0.74 

(0.25) 

Twelfth week 

-0.70 
(0.13) 

-0.78 
(0.12) 

-0.67 
(0.25) 

-0.94 
(0.24) 

Twenty-fourth week 

 

DISCUSSION AND CONCLUSION 

 

Based on our findings, the conditions of the patients under the treatment with Plorotherapy over the 24 weeks 

of follow-up, indicates 32 percent of improvement (based on WMAC and KPS (Table 3)). Such a finding is better 

and higher than that of mentioned in previous studies (12% (32) to 25% (33)). 

In studies conducted by Reevas et al. and Rabago et al. the extent of improvement has been reported to be high. 

So that Reevas et al. have reported up to 44% improvement in the amount of pain and up to 63% improvement in the 

rate of inflation of the patients and also 14 degrees of improvement in the amount of patients’ Flextion, where these 

findings confirm our results, however, patients have reported higher improvement. Differences in the methodology 

of conducting the study by Reevas et al. with that of our study and Rabago and also the difference in the skillfulness 

of the injector have been studied for 12 month along with the attention to this issue in the studies conducted by 

Reevas et al. and Rabago et al., but in this study, the patients were only studied for 6 months, and this can be a major 
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cause of better results in these studies. Overall, Plorotherapy with other materials which often has an inflammatory 

condition toward glucose, have also been confirmed, the results of the studies that examined the effect of injecting 

choncroitin sulfate (23), glucosamine (24) and NSAID (25, 26), have also reported similar results. 

The patients have also stated a significant improvement in their non-treated knees. These findings are probably 

due to the removal of Compensatory effect from the unaffected knee. Patients with KOA knee also face limited hip 

movements so that more pressure is applied to the intact knee (34, 35) and consequently by the treatment of the knee 

with KOA the burden to the intact knee also declines, therefore, they feel less pain in the intact knee. (34, 36) In 

general, it can be said that based on the findings of this study, we can introduce plorotherapy as a standard therapy 

which leads to the improved quality of patients’ survival. This improvement in women, people with proper weight 

and are also in middle ages, is more significant. 

Plorotherapy is a developing modality which is gradually acquiring more popularity in sports medicine and 

family. (73) However, its mechanism of action is not well known, there are hypotheses that the injection of dextrose 

leads to the activation of repair mechanisms of intra-articular and extra-articular in the joints. (38) Animal studies 

indicate an increase in inflammatory markers (39) and a significant expansion of the Cross-sectional area in medial 

collateral ligaments. (40) The findings also suggest the existence of a positive neural effect. (41) 

The source of pain in KOA is usually multi-factorial. Plorotherapy also affects several Nociceptors. Including 

the impact on Avascular Articular Cartigles and effect on the tissues which are rich regarding Innervation and 

contain intra-articular and extra-articular tissues like periosteom, Periarticular ligaments, Periarticular muscles, 

synovial and joint capsule (44, 43, 42). 

Plorotherapy is a safe method for a meaningful, stable improvement to improve pain and function and the 

stiffness of patients with KOA. Plorotherapy by an experienced professional can be considered as an effective way 

to improve the condition of patients with moderate to severe KOA. 
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