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ARTICLE INFO ABSTRACT 

 

 

This study is aimed to develop a proprio kit for the postoperative knee joint 
stiffness patients, to improve the quality of rehabilitation phase. Two 
different groups were made of the postoperative knee joint stiffness patients. 
Ethical permission was taken and proper consent from the patients were 
taken, the patients were given detailed information about the study. The 
group A was given conventional treatment including all the rehabilitation 
steps without the proprio kit while group B was trained with the conventional 
methods as well as the proprio kit in addition and the results were compared 
of both the groups. Different outcome measures were used like range of 
motion assessment and pain assessment. Based on the results it was analyzed 
that the patients of group B were shown speedy recovery as compared to 
group A. The proprio kit enhances the rehabilitation by reducing the pain 
and improving range of motion in less duration.  
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Introduction: 
 

Knee joint stiffness is a limitation of range of motion. It is a caused due to the flexion contracture or extension 
contracture or combine both contracture.[1] Knee joint stiffness if often combine with the constant pain.[2]  
The knee joint stiffness if caused mainly due to injury, infection and surgery on and around the knee joint. The 
loss of extension or loss of flexion or combine is caused mainly due to the knee stiffness.[3] Adhesions in the 
intercondylar notch or tibio-femoral compartments causes the limitation in knee extension.  And adhesions in 
the suprapatellar pouch or the patellofemoral joint, and fibrosis or adhesion of the quadriceps muscles causes 
the limitation in flexion in knee joint. 
 
There are many methods for the rehabilitation of the postoperative knee stiffness but not any one method is 
universally accepted. Physiotherapy is beneficial both before and after knee surgery, according to a sequential 
cohort research and a preliminary randomized clinical trial.[4]  Whole body vibration is another particular 
rehabilitation method demonstrated by RCT and clinical trial. It is intended to help patients with low extremity 
weakness achieve postural control, enhance their countermovement, and strengthen their muscles. In 
continuous passive motion (CPM), an external motorized device passively pushes the knee joint through a 
predetermined intended arc of motion. This technique has also been studied in literature. 
 
 For the intact brain control of movement, proprioceptive impulses from mechanoreceptors of the joints, 
muscles, tendons, and skin are necessary. The modulation of muscle tone, postural reflexes, and the spatial and 
temporal elements of volitional movement are all substantially hampered by the absence of proprioceptive 
afferents. Proprioceptive and kinaesthetic dysfunction is linked to a number of neurological and orthopaedic 
diseases, including peripheral sensory neuropathies, focal dystonia, Parkinson's disease (PD), stroke, and 
injuries to the ligaments, joint capsules, and muscles. It has been suggested that proprioceptive sense training 
should be the primary focus of therapies trying to recover motor function following damage, given the 

https://kuey.net/


516                                                                 Nihar Wadkar, et al / Kuey, 30(8) 6652 

 

significance of proprioception for motor control. Many interventions present themselves as a type of 
proprioceptive training that enhances motor recovery and proprioception.[5] Pain may have a possible 
contributing component in the presence of a reduced proprioceptive process, even if the relevance of this 
condition is still uncertain.  
 
A wearable gadget called Proprio-kit has tiny vibrating plates inside of it. It is divided into two sections: one for 
the thigh area and the other for the calf area. Throughout the rehabilitation procedure, this plate causes the 
thigh and calf region to vibrate continuously. Causes the proprioception to remain constant during 
rehabilitation. Enhancing range of motion and reducing pain as a result. 
 
MATERIALS AND METHODS  
 
Study design  
This was an observational study. 
 
Study type  
This was an analytical study. 
 
Study setting  
This study was conducted at Karad. 
 
Study population  
This study was undertaken with the post-operative knee stiffness patients fulfilling the inclusion criteria. 
 
Inclusion criteria  
Post-operative knee stiffness patients undergoing physiotherapy rehabilitation. 
All genders. 
 
Study duration  
This study was conducted from July 5, 2023 to January30, 2024. 
 
Tools for data collection  
A pre and post assessment sheet was used which included data of pain rated with VAS and altered ROM , 
measured with inch tape and goniometer. 
 
Determination of Pain 
The patient was explained about the visual analogue scale (VAS) which contains a scale ranging from 0 to 10. 
‘0’ is the indication of no pain at all and ‘10’ indicates severe pain. The examination was done under two 
circumstances, pain at rest and pain during driving bike. Patient was asked to mark between 0 to 10 on the 
basis of the pain he/she experiences first while in rest, and then while during an activity. 
 
Range of Motion  
Range of motion of cervical and lumbar joints was measured using inch tape. The readings of pre- examination 
were noted and later post-examination readings were compared. 
  
Statistical Analysis 
The outcome measures were evaluated at the start of the study. Using instat software analysis was done and 
VAS (P<0.0001), ROM for all the joints(p<0.0001) were all shown significant difference. 
 

RESULTS 
 

The test results (Table 1), showed the superior effect of proprio kit as compared to no use of the proprio kit in 
view of visual analogue scale (pain assessment).  
The test result (Table 2) and (Table 3) showed the effect of proprio kit as compared to conventional in view of 
range of motion assessment of knee joint respectively. 
 

Table:1 Vas Assessment 
Sr. no.  Age (yr.) VAS 

Customised  Conventional  
1. 28 2 7 
2. 30 3 10 
3. 27 0 7 
4. 35 2 9 
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5. 26 1 8 
6. 32 0 6 
7. 27 2 9 
8. 32 1 8 
9. 40 2 10 
10. 37 1 8 
11. 39 0 7 
12. 26 2 7 

13. 42 1 9 
14. 39 0 7 
15. 34 2 9 
16. 46 1 8 
17. 28 0 7 
  18. 43 2 9 
19. 39 2 8 

20. 25 1 7 
 

Table 2 : Range Of Motion Of Knee Joint 
Sr.no. Age (yr.) Knee Range of motion 

Customised  Conventional  
Flexion Extension  Flexion  Extension  

1. 28 135 10 100 5 
2. 30 140 8 80 5 
3. 27 138 10 50 7 
4. 35 130 9 110 4 
5. 26 142 7 70 7 
6. 32 135 10 80 5 
7. 27 145 8 90 4 
8. 32 150 10 100 7 
9. 40 135 10 100 5 
10. 37 140 8 80 5 
11. 39 138 10 50 7 
12. 26 130 9 110 4 
13. 42 142 7 70 7 
14. 39 135 10 80 5 
15. 34 145 8 90 4 
16. 46 150 10 100 7 
17. 28 135 10 100 5 
18. 43 140 8 80 5 
19. 39 138 10 50 7 
20. 25 130 9 110 4 

 
CONCLUSION 

 
The need of a proprio kit for the postoperative knee stiffness patient is a need of cause. And the results observed 
after the use of the proprio kit will not only reduce the pain rate but also improve the range of motion and help 
in rehabilitation.  
 
CONFLICTS OF INTEREST  
The author declares that there are no conflicts of interest concerning the content of the present study. 
 
ETHICAL APPROVAL  
The institutional ethics committee of Krishna Vishwa Vidyapeeth “Deemed to be University”, Karad has given 
the permission to initiate the project work  
Protocol number – 099/2023-2024 
 

REFERENCE 
 

1. Pujol N, Boisrenoult P, Beaufils P. Post-traumatic knee stiffness: surgical techniques. Orthop Traumatol 
Surg Res. 2015 Feb;101(1 Suppl):S179-86. doi: 10.1016/j.otsr.2014.06.026. Epub 2015 Jan 9. PMID: 
25583236. 



518                                                                 Nihar Wadkar, et al / Kuey, 30(8) 6652 

 

2. Schiavone Panni A, Cerciello S, Vasso M, Tartarone M. Stiffness in total knee arthroplasty. J Orthop 
Traumatol. 2009 Sep;10(3):111-8. doi: 10.1007/s10195-009-0054-6. Epub 2009 Jul 7. PMID: 19582368; 
PMCID: PMC2744731. 

3. Vaish A, Vaishya R, Bhasin VB. Etiopathology and Management of Stiff Knees: A Current Concept Review. 
Indian J Orthop. 2020 Oct 20;55(2):276-284. doi: 10.1007/s43465-020-00287-0. PMID: 33927806; 
PMCID: PMC8046887. 

4. Kumar R, Kaushal K, Kaur S. Role of physiotherapy in post-operative knee stiffness: A literature review. 
Adesh Univ J Med Sci Res 2020;2(1):31-5. 

5. Aman JE, Elangovan N, Yeh IL, Konczak J. The effectiveness of proprioceptive training for improving motor 
function: a systematic review. Front Hum Neurosci. 2015 Jan 28;8:1075. doi: 10.3389/fnhum.2014.01075. 
PMID: 25674059; PMCID: PMC4309156. 

6. Cantero-Téllez R, Pérez-Cruzado D, Villafañe JH, García-Orza S, Naughton N, Valdes K. The Effect of 
Proprioception Training on Pain Intensity in Thumb Basal Joint Osteoarthritis: A Randomized Controlled 
Trial. Int J Environ Res Public Health. 2022 Mar 17;19(6):3592. doi: 10.3390/ijerph19063592. PMID: 
35329279; PMCID: PMC8955750. 

 
 
 
 
 
 
  


