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Abstract 

Aim: To check the effectiveness of Macquarie Injury Management Group (MIMG) protocol in subject 

of primary osteoarthritis of knee. Purpose: Manual therapy has been shown to be an effective treatment 

for knee osteoarthritis, but it is necessary to evaluate the effectiveness of the MIMG manual therapy 

technique. However, there is a dearth of literature on the effectiveness of Macquarie injury management 

group (MIMG) protocol in subject of osteoarthritis of knee. Methodology: This is a single case study 

where a patient with grade II of primary osteoarthritis of knee reported to the OPD of Jorhat Medical 

College and Hospital. MIMG techniques were performed on the patient’s affected knee under constant 

guidance for three alternate days a week for 2 weeks. Baseline measures of VAS for pain goniometry 

for ROM and KOOS for functional independence were taken on day 0, 7th and 14th day. Results: Data 

was gathered before and after treatment, and the values were analyzed using SPSS software. It was 

seen that VAS decreased from 7 to 3 on the last day, range of motion for flexion and extension also 

showed gradual increase and functional independence using KOOS (Knee Injury and Osteoarthritis 

Outcome Score) came from 43 to 76 at the end of the study period. Conclusion: From this case study 

we believe that the protocol outlined in this research demonstrated significant improvement in ROM 

and reducing pain and increase in functional independence in a subject with knee osteoarthritis and 

additional treatment options need to be explored and studied further. 

 

Keywords: Osteoarthritis of knee, Macquarie injury management group protocol, knee injury and 

osteoarthritis outcome score 

 

 

INTRODUCTION 

Osteoarthritis (OA) is a degenerative joint condition and the most common chronic disorder of 

synovial joints among the aging population. In India, its prevalence ranges from 22 to 39%. It is one of 

the most widespread musculoskeletal issues, 

impacting 30–40% of individuals by the age of 

65 years [1, 2].  

 

Global estimates suggest that 9.6% of men and 

18% of women over 60 years old have symptomatic 

osteoarthritis, with knee involvement affecting both 

genders equally between the ages of 55 and 

64 years. The most commonly used method for 

diagnosing OA is based on the radiological 

appearance of the joint, known as the Kellgren and 

Lawrence classification of osteoarthritis [1, 3]. 

 

The pathophysiology of osteoarthritis involves 

the breakdown of articular cartilage. Cracks develop 

in the superficial layer of the cartilage and gradually 
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extend to the deeper layers, leading to a reduction in joint space. The joint capsule and synovium often 

become thickened, resulting in changes to joint congruency and affecting joint stability [4, 5]. 

 

The Macquarie Injury Management Group (MIMG) knee protocol, developed by Pollard et al. in 

2008, is a relatively new manual therapy technique. It consists of two methods: myofascial mobilization 

and myofascial manipulation. The use of MIMG techniques for treating knee osteoarthritis has been 

documented by several researchers, as it is non-invasive and has no significant side effects. However, 

limited research has focused on this intervention for the aging population [6, 7].  

 

OBJECTIVE 

To study the effectiveness of Macquarie Injury Management Group (MIMG) protocol in subject of 

primary Osteoarthritis of knee.  

 

METHODOLOGY 

This is a single case study involving a female patient with grade II knee osteoarthritis who visited the 

OPD of Jorhat Medical College and Hospital. MIMG techniques were applied to the affected knee under 

continuous supervision, three days a week on alternate days, for a duration of 2 weeks. 

 

Baseline measurements of VAS for pain, goniometry for range of motion, and KOOS for functional 

independence were recorded on day 0, day 7, and day 14. 

 

Tools used: 

1. KOOS Score. 

2. VAS Scale. 

3. Treatment plinth. 

4. Towel.  

5. Pillow. 

6. Goniometer. 

 

Procedure for Macquarie Injury Management Group 

MIMG includes a non-invasive myofascial mobilization and an impulse thrust technique applied to 

the symptomatic knee of the participants. In cases where patients have bilateral osteoarthritis, both 

knees will be treated. 

 

Myofascial Mobilization Technique 

The patient will lie in a supine position near the edge of the couch, with the knee to be treated resting 

on the therapist's thigh and the patient's knee flexed at 90°. The therapist will choose the appropriate 

technique based on the patient's comfort. 

1. A pincer grip using the thumb and index finger on either side of the medial and lateral superior 

poles of the patella, or 

2. A reinforced web contact supporting the medial and lateral superior poles of the patella. 

 

After the therapist establishes contact, the patient will be instructed to actively extend the knee 

within a pain-free range of motion. The force applied to the patella will follow a tangent to the knee 

angle to prevent compressive load. The patient will then extend the knee as far as possible in a pain-

free manner from the starting position. The practitioner maintains the contact at the patella throughout 

movement (Figure 1). This will be done for 10 times [8–15]. This will be followed by the myofascial 

manipulation technique. 

 

Myofascial Manipulation Technique 

The patient will be in supine with the therapist gripping the patient’s leg at the lower leg, between 

the thighs of the therapist. This allows the therapist to apply a distractive force, creating traction over 
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the tibio-femoral joint. The practitioner secures the knee by placing both thumbs on the tibial tuberosity 

and wrapping the fingers around the knee (Figure 2). An impulse thrust is then applied in a downward 

direction to mobilize the joint while it is in a near-full extension position [7]. 

 

 
Figure 1. Myofascial mobilization technique. 

 

 
Figure 2. Myofascial manipulation technique. 

 

STATISTICAL ANALYSIS 

For VAS, the independent t test t=0.0036, conventional criteria (p<0.05), the variation is regarded as 

statistically significant. 

 

For range of motion the independent t-test, t=0.0023, conventional criteria (p<0.05), the variation is 

regarded as statistically significant.  

 

For functional independence independent t-test, t=0.0038, conventional criteria (p<0.05), the 

variation is regarded as statistically significant. 
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RESULTS 

Data was gathered before and after treatment, and the values were analyzed using SPSS software. It 

was seen that VAS decreased from 7 to 3 on the last day of treatment. 

 

For range of motion for flexion and extension also showed gradual increase and functional 

independence using KOOS (Knee Injury and Osteoarthritis Outcome Score) came from 43 to 76 at the 

end of the study period (Figures 3–5). 

 

DISCUSSION 

Many studies have been done previously on osteoarthritis of knee patients and their treatment 

approach in reducing pain and increase in functional independence and range of motion [2, 4]. It was 

seen that VAS decreased from 7 to 3 on the last day of treatment. The MIMG protocol, which includes 

a non-invasive myofascial mobilization procedure and an impulse thrust technique targeting the patello-

femoral articulation, resulted in a greater reduction in the VAS score. Pollard et al. found that MIMG 

provided short-term benefits for self-reported pain and knee function in their study, which utilized a 

placebo effect of TENS with the intensity set to zero [6]. The statistical analysis supports the efficacy 

of MIMG protocol in this population. This aligns with existing literature that advocates for MIMG 

protocol as an effective conservative treatment for primary osteoarthritis of knee.  

 

Shukla said that MIMG protocol showed effectiveness in improving functional independence and 

also increase in range of motion. The results of the study observed during the 2-week period, 

intervention being given 3 days alternately in a week, is statistically significant [1]. 

 

Despite the positive outcomes observed in this single case study, it is also essential to acknowledge 

its limitations. The findings are derived from a single patient case, which restricts the generalizability 

of the results. Future research should involve larger sample sizes to confirm these findings and evaluate 

the long-term benefits [16–21]. 

 

 
Figure 3. Visual analogue scale (VAS). 
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Figure 4. KOOS score. 

 

 
Figure 5. Range of motion. 

 

CONCLUSION 

In this single case study, the MIMG protocol resulted in pain relief and improvement in other 

symptoms, as well as enhanced daily activity and knee-related quality of life. Therefore, it was 

concluded that both techniques of the MIMG protocol were effective for knee osteoarthritis. It is further 

recommended that these techniques be combined with other manual therapy methods in the treatment 

regimen for OA to achieve better outcomes for patients. 

 

REFERENCES 

1. Malgaonkar P, Kumar S, Babu V. Short term effect of mulligans mobilization versus kinesiotapping 

in knee pain and disability for OA knee. Int J Physiother. 2014; 1(4); 233–240. 

2. Yashasvi Shukla. A Study to Compare the Effect of Conventional Knee Exercises &Macquarie 

Injury Management Group (MIMG) Protocol on Pain and Functional Mobility in Patients with 

Primary Osteoarthritis Knee-An Interventional Study. Int J Cur Res Rev. 2022; 14(7): 49–54. 

3. Altman R, Alarcón G, Appelrouth D, Bloch D, Borenstein D, Brandt K, Brown C, Cooke TD, 

Daniel W, Feldman D, et al. The American College of Rheumatology criteria for the classification 

and reporting of osteoarthritis of the hip. Arthritis Rheum. 1991 May; 34(5): 505–14. doi: 

10.1002/art.1780340502. PMID: 2025304. 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

Pain Symptoms ADL function Sports and

recreation

Quality of life

KOOS

Pre Intervention

0

1

2

3

4

5

6

7

8

Flexion Extension

Range of motion

Pre intervention Post intervention



 

 

Single Case Study on the effectiveness of Macquaire                                                                              Neog et al. 

 

 

© STM Journals 2025. All Rights Reserved 12  
 

4. Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, Dieppe P, Gunther K, Hauselmann 

H, Herrero-Beaumont G, Kaklamanis P, Lohmander S, Leeb B, Lequesne M, Mazieres B, Martin-

Mola E, Pavelka K, Pendleton A, Punzi L, Serni U, Swoboda B, Verbruggen G, Zimmerman-

Gorska I, Dougados M. Standing Committee for International Clinical Studies Including 

Therapeutic Trials ESCISIT. EULAR Recommendations 2003: an evidence based approach to the 

management of knee osteoarthritis: Report of a Task Force of the Standing Committee for 

International Clinical Studies Including Therapeutic Trials (ESCISIT). Ann Rheum Dis. 2003 Dec; 

62(12): 1145–55. doi: 10.1136/ard.2003.011742. PMID: 14644851; PMCID: PMC1754382. 

5. Syx D, Tran PB, Miller RE, Malfait AM. Peripheral Mechanisms Contributing to Osteoarthritis 

Pain. Curr Rheumatol Rep. 2018 Feb 26; 20(2): 9. doi: 10.1007/s11926-018-0716-6. PMID: 

29480410; PMCID: PMC6599517. 

6. Pollard H, Ward G, Hoskins W, Hardy K. The effect of a manual therapy knee protocol on 

osteoarthritic knee pain: a randomised controlled trial. J Can Chiropr Assoc. 2008 Dec; 52(4): 229–

42. PMID: 19066697; PMCID: PMC2597887. 

7. Hoskins WT, Pollard HP. Successful management of hamstring injuries in Australian Rules 

footballers: two case reports. Chiropr Osteopat. 2005; 13(1): 4. 

8. Kohn MD, Sassoon AA, Fernando ND. Classification in brief: Kellgren-Lawrence classification of 

osteoarthritis. J Clinical Orthopaedics. 2016; 474(8): 1886–93. 

9. Chopra A, Patil J, Billempelly V, Relwani J, Tandle HS. Prevalence of rheumatic diseases in a rural 

population in western India: A WHO-ILAR COPCORD study. J Assoc Physicians India. 2001; 49: 

240–246. 

10. Ryang We S, Koog YH, Jeong KI, Wi H. Effects of pulsed electromagnetic field on knee 

osteoarthritis: a systemic review. J Jheumatol. 2013; 52(5): 815–24. 

11. Exelby L. Peripheral mobilisations with movement. Man Ther. 1996; 1(3): 118–126. 

12. Dolkart O, Kazum E, Rosenthal Y, Sher O, Morag G, Yakobson E, et al. Effects of focused 

continuous pulsed electromagnetic field therapy on early tendon-to-bone healing. Bone Joint Res. 

2021; 10(5): 298–306. 

13. Hengeveld E, Banks K. Maitland’s Peripheral Manipulation. 4th Edn. Vol 2. Oxford: Butterworth-

Heinemann; 2005; 20, 206, 500, 507–510, 517. 

14. Graven-Neilsen T, Arneld-Nielsen L. Assessment of mechanisms in localized and widespread 

musculoskeletal pain. Nat Rev Rheumatol. 2010; 6(10): 599–606. 

15. Gian Luca Bagnato, Giovanni Miceli, Natale Marino, Davide Sciortino, Gian Filippo Bagnato. 

Pulsed electromagnetic fields in knee osteoarthritis: a double blind, placebo-controlled, randomized 

clinical trial. Rheumatology. 2016; 55(4): 755–762. 

16. Tommanso Lannitti, Gregorio Fistetto, Anna Esposito, Valentina Rottigni, Beniamino Palmeiri. 

Pulsed electromagnetic field therapy for management of osteoarthritis-related pain, stiffness and 

physical function: clinical experience in the elderly. Clin Interv Aging. 2013; 8: 1289–1293. 

17. Ling Ling Li, Xin Jie Hu, Yong Hui Di, Wei Jiao. Effectiveness of Maitland and Mulligan 

Mobilization methods for adults with knee osteoarthritis: A systemic review and meta analysis. 

World J Clin Cases. 2022; 10(3): 954–965. 

18. Subrat Samal, Shweta Panchbudhe, Snehal Samal, Mohini Dixit, Vasant Gawande. Efficacy of 

Maitland Mobilisation and Conventional Treatment in Patients of Osteoarthritis of kneee. Int J Cur 

Res Rev. 2021; 13(7): 132–37. 

19. Bolognese JA, Schnitzer TJ, Enrich EW. Response relationship of VAS and Likert scales in 

osteoarthritis efficacy measurement. Osteo Res Soc Int. 2003; 11(7): 499–507. 

20. Roos EM, Lohmander LS. The Knee injury and Osteoarthritis Outcome Score (KOOS): from joint 

injury to osteoarthritis. Health Qual Life Outcomes. 2003 Nov 3; 1: 64. doi: 10.1186/1477-7525-1-

64. PMID: 14613558; PMCID: PMC280702. 

21. Hing W, Bigelow R, Bremner T. Mulligan’s mobilization with movement: a review of the tenets 

and prescription of MWMs. New Zealand J Phy. 2008; 36(3): 144–164. 

 


