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Injuries involving the knee occupy the third place in the list 
of those insured by social security in Brazil, among these cases, 
osteoarthrosis is often one of its causes, being more common in 
the female gender with onset around 40 - 50 years [1]. Besides 
osteoarthritis, postoperative (arthroplasties, ligament reconstruc-
tion, and meniscectomies) and impairments that have conservative 
treatment as the choice (femur-patellar syndrome, tendinopathies, 
meniscal and ligament injuries, and fractures) commonly are cau-
ses of pain, joint stiffness, and progressive loss of function [2-6]. 

In cases of radical treatment, there is an obvious need for early 
mobilization; however, cases of conservative treatment involving 
prolonged immobilization or rest also lead to joint complaints. 
For these cases, joint mobilization techniques such as Maitland’s, 
Mulligan’s, and McKenzie’s concepts may help relieve pain and 
stiffness. It is through activation of peripheral (gating theory) and 
central (descending inhibitory pathway) analgesic pathways, in 
addition to the temporary increase of space between the joint sur-
faces, that patients with knee involvement benefit [7-12]. 

However, such resources may not be resolutive, but that they 
are part of a comprehensive treatment, in order not to create de-
pendence or false expectations with the maneuvers [13-16]. It is 
not the purpose of this release to delve into the study of Maitland, 
Mulligan and McKenzie, the intent is to function as a quick referen-
ce guide for the physical therapist, from the illustration and des-
cription of the maneuvers applicable to the knee. Remember that 
these are basic techniques, with variations and alternatives, but 
that even so, they must be performed after previous and specific 

evaluation of each patient. In order to facilitate understanding, the 
techniques were compiled in “passive, active-assisted and active”, 
but each concept is commonly studied individually and these no-
menclatures are rarely used [17]. 

The passive articular techniques (Figure 1 A-F) are characteri-
zed by rhythmic and oscillatory accessory movements graded I - IV 
by Maitland. The patient’s participation is restricted to relaxing, not 
blocking the movement, and allowing the physiotherapist to work. 
Mobilizations I-IV should be applied in 4-6 series of 20 seconds to 
2 minutes each. Figure 1G shows a proposed positioning to gain 
knee extension, assisted by the addition of load and the maintained 
position without joint movement.
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Figure 1: Passive Articular Techniques. 1A. Latero-lateral 
mobilization of the patella. 1B. Inferior (caudal) patellar 

mobilization. 1C. Upper (cephalic) patellar mobilization. 1D. 
Posterior sliding of the tibia with the femur fixed. 1E. Medial 

sliding of the tibia with the femur fixed. 1F. Anterior tibial slip 
with traction under the fixed femur. 1G. Sustained distal weight 

discharge forcing knee extension.

The techniques described here as “actively assisted” (Figu-
re 2 A-C) were proposed by Mulligan, who brings an approach to 
joint glides by “trial and error”. During the requested exercise, the 
physiotherapist should follow the movement with a facilitatory 
joint glide (mobilization with motion - MWM) and analyze whe-
ther or not there was improvement in the patient’s complaint. If 
the answer is positive, the positioning is maintained. If it does not 
change or worsen the symptoms, then the professional should use 
another glide until he or she finds a way to help the joint kinema-
tics that provides symptom improvement, or decide not to use the 
technique. This “test” of the ideal treatment plan (glide) should be 
performed up to a maximum of 10 repetitions, and then the MWM 
should be performed for 3-4 sets of 10 repetitions [18]. Figure 2B 
has the particularity of being commonly applied in cases of menis-
cal injury; it is called the Mulligan Concept “Squeeze” Technique 
(MC Squeeze Technique) and consists of applying sustained force 
on the joint line during the active movement of knee flexion and/
or extension with final overpressure by the patient. Tolerable dis-
comfort during the technique is acceptable, but not exacerbation of 
pain, and the technique should be practiced for 3 sets of 10 repe-
titions [19].

The active joint techniques or self-mobilizations (Figure 3 A-E) 
are orientations carried out and tested during physiotherapeutic 
care that should be incorporated into the patient’s routine, since 
symptom improvement has been reported with such movements 
and the patient is able to reproduce them accurately. The afore-

Figure 2: Active-assisted articular techniques. 2A. Active knee 
flexion associated with internal rotation of the tibia and fibula. 

2B. Active knee flexion with over pressure associated with 
compression at the joint line by the physical therapist. The 

same approach can be performed associated with knee 
extension (MC Squeeze Technique). 2C. Active knee extension 

associated with external rotation of the tibia and fibula.

mentioned concepts are adopted for active-assisted joint techni-
ques and an overpressure at the end of the movement in order to 
increase the final ROM [13,18].

Figure 2: Active-assisted articular techniques. 2A. Active knee 
flexion associated with internal rotation of the tibia and fibula. 

2B. Active knee flexion with over pressure associated with 
compression at the joint line by the physical therapist. The 

same approach can be performed associated with knee 
extension (MC Squeeze Technique). 2C. Active knee extension 

associated with external rotation of the tibia and fibula.

18

Osteoarticular Maneuvers and Exercises for the Relief of Pain and Restoration of Knee Mobility

Citation: Dérrick Patrick Artioli., et al. “Osteoarticular Maneuvers and Exercises for the Relief of Pain and Restoration of Knee Mobility". Acta Scientific 
Orthopaedics 5.2 (2022): 17-19.



Bibliography

1. Primorac D., et al. “Knee osteoarthritis: A review of pathogen-
esis and state-of-the-art non-operative therapeutic consider-
ations”. Genes (Basel) 11 (2020): 854-889.

2. Chirichella PS., et al. “Treatment of knee meniscus pathology: 
Rehabilitation, surgery, and orthobiologics”. PM&R 11 (2019): 
292-308.

3. Culvenor AG., et al. “Knee extensor strength and risk of struc-
tural, symptomatic, and functional decline in knee osteoar-
thritis: A systematic review and meta-analysis”. Arthritis Care 
Research (Hoboken) 69 (2017): 649-658.

4. Erickson BJ., et al. “Nonligamentous soft tissue pathology 
about the knee: A review”. Orthopedics 39 (2016): 32-42.

5. Gaitonde DY., et al. “Patellofemoral pain syndrome”. American 
Family Physician 99 (2019): 88-94.

6. Kruse LM., et al. “Reahabilitation after anterior cruciate liga-
ment reconstruction”. Journal of Bone and Joint Surgery 94 
(2012): 1737-1748.

7. Abbott JH., et al. “Manual therapy, exercise therapy, or both, in 
addition to usual care, for osteoarthritis of the hip or knee: A 
randomized controlled trial. 1: Clinical effectiveness”. Osteoar-
thritis and Cartilage 21 (2013): 525-534.

8. Ali SS., et al. “Comparing the effects of manual therapy versus 
electrophysical agents in the management of knee osteoar-
thritis”. Pakistan Journal of Pharmaceutical Sciences 27 (2014): 
1103-1106.

9. Bhagat M., et al. “Immediate effects of Mulligan techniques on 
pain and functional mobility in individuals with knee osteo-
arthritis: A randomized control trial”. Physiotherapy Research 
International 25 (2020): 1-7.

10. Pozsgai M., et al. “Clinical effect of end-range maitland mo-
bilization in the management of knee osteoarthritis - A pilot 
study.” In Vivo (Brooklyn) 35 (2021): 1661-1668.

11. Rao R V., et al. “Immediate effects of Maitland mobilization 
versus Mulligan Mobilization with Movement in Osteoarthritis 
knee- A Randomized Crossover trial”. Journal of Bodywork and 
Movement Therapies 22 (2018): 572-579.

12. Stathopoulos N and Dimitriadis Z. “Effectiveness of Mulligan ’ s 
mobilization with movement techniques on range of motion in 
peripheral joint pathologies : a systematic review with meta-
analysis between 2008 and 2018”. Journal of Manipulative and 
Physiological Therapeutics 42 (2019): 439-449.

13. Artioli DP and Bertolini GRF. “McKenzie method in physiother-
apy (diagnosis and mechanical therapy): Application of logical 
clinical reasoning and systematic review”. Journal of Physics 
Research 8 (2018): 368-376.

14. Delitto A., et al. “Low back pain: clinical practice guidelines 
linked to the international classification of functioning, dis-
ability, and health from the Orthopaedic Section of the Ameri-
can Physical Therapy Association”. Journal of Orthopaedic and 
Sports Physical Therapy 42 (2012): 1-81.

15. Oliveira CB., et al. “Clinical practice guidelines for the manage-
ment of non-specific low back pain in primary care: an updat-
ed overview”. European Spine Journal (2018).

16. Sung W., et al. “Individuals with and without low back pain use 
different motor control strategies to achieve spinal stiffness 
during the prone instability test”. Journal of Orthopaedic and 
Sports Physical Therapy 49 (2019): 899-907.

17. Olson K. “Manual Physical Therapy of the Spine”. Saunder 
(2015).

18. Hing W., et al. “The Mulligan Concept of Manual Therapy”. 2nd 
ed. Elsevier (2019).

19. Hudson R., et al. “An alternative approach to the treatment of 
meniscal pathologies: A case series analysis of the Mulligan 
concept “squeeze” technique”. International Journal of Sports 
Physical Therapy 11 (2016): 564-574.

• Prompt Acknowledgement after receiving the article
• Thorough Double blinded peer review
• Rapid Publication 
• Issue of Publication Certificate
• High visibility of your Published work

Assets from publication with us

Website: www.actascientific.com/
Submit Article: www.actascientific.com/submission.php 
Email us: editor@actascientific.com
Contact us: +91 9182824667 

19

Osteoarticular Maneuvers and Exercises for the Relief of Pain and Restoration of Knee Mobility

Citation: Dérrick Patrick Artioli., et al. “Osteoarticular Maneuvers and Exercises for the Relief of Pain and Restoration of Knee Mobility". Acta Scientific 
Orthopaedics 5.2 (2022): 17-19.

https://pubmed.ncbi.nlm.nih.gov/32722615/
https://pubmed.ncbi.nlm.nih.gov/32722615/
https://pubmed.ncbi.nlm.nih.gov/32722615/
https://doi.org/10.1016/j.pmrj.2018.08.384
https://doi.org/10.1016/j.pmrj.2018.08.384
https://doi.org/10.1016/j.pmrj.2018.08.384
https://doi.org/10.1002/acr.23005
https://doi.org/10.1002/acr.23005
https://doi.org/10.1002/acr.23005
https://doi.org/10.1002/acr.23005
https://doi.org/10.3928/01477447-20151218-06
https://doi.org/10.3928/01477447-20151218-06
https://pubmed.ncbi.nlm.nih.gov/30633480/
https://pubmed.ncbi.nlm.nih.gov/30633480/
https://doi.org/10.3969/j.issn.2095-4344.2013.05.026
https://doi.org/10.3969/j.issn.2095-4344.2013.05.026
https://doi.org/10.3969/j.issn.2095-4344.2013.05.026
https://doi.org/10.1016/j.joca.2012.12.014
https://doi.org/10.1016/j.joca.2012.12.014
https://doi.org/10.1016/j.joca.2012.12.014
https://doi.org/10.1016/j.joca.2012.12.014
https://pubmed.ncbi.nlm.nih.gov/25016274/
https://pubmed.ncbi.nlm.nih.gov/25016274/
https://pubmed.ncbi.nlm.nih.gov/25016274/
https://pubmed.ncbi.nlm.nih.gov/25016274/
https://doi.org/10.1002/pri.1812
https://doi.org/10.1002/pri.1812
https://doi.org/10.1002/pri.1812
https://doi.org/10.1002/pri.1812
https://doi.org/10.21873/invivo.12425
https://doi.org/10.21873/invivo.12425
https://doi.org/10.21873/invivo.12425
https://doi.org/10.1016/j.jbmt.2017.09.017
https://doi.org/10.1016/j.jbmt.2017.09.017
https://doi.org/10.1016/j.jbmt.2017.09.017
https://doi.org/10.1016/j.jbmt.2017.09.017
https://doi.org/10.1016/j.jmpt.2019.04.001
https://doi.org/10.1016/j.jmpt.2019.04.001
https://doi.org/10.1016/j.jmpt.2019.04.001
https://doi.org/10.1016/j.jmpt.2019.04.001
https://doi.org/10.1016/j.jmpt.2019.04.001
https://doi.org/10.17267/2238-2704rpf.v8i3.1965
https://doi.org/10.17267/2238-2704rpf.v8i3.1965
https://doi.org/10.17267/2238-2704rpf.v8i3.1965
https://doi.org/10.17267/2238-2704rpf.v8i3.1965
https://doi.org/10.2519/jospt.2012.42.4.A1.Low
https://doi.org/10.2519/jospt.2012.42.4.A1.Low
https://doi.org/10.2519/jospt.2012.42.4.A1.Low
https://doi.org/10.2519/jospt.2012.42.4.A1.Low
https://doi.org/10.2519/jospt.2012.42.4.A1.Low
https://doi.org/10.1007/s00586-018-5673-2
https://doi.org/10.1007/s00586-018-5673-2
https://doi.org/10.1007/s00586-018-5673-2
https://doi.org/10.2519/jospt.2019.8577
https://doi.org/10.2519/jospt.2019.8577
https://doi.org/10.2519/jospt.2019.8577
https://doi.org/10.2519/jospt.2019.8577
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4970847/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4970847/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4970847/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4970847/

	_GoBack

