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ABSTRACT 

Objective: To investigate effect of proprioceptive training in rehabilitation therapy of 

patients with joint stiffness after boneblast around knee.  

Methods: Choose 42 patients with cases of stiff joints after boneblast around knee who 

receive rehabilitation treatment in our hospital during April 2013 -- September 2014, to be 

randomly divided into control group and observation group. The control group receives 

conventional rehabilitation treatment, while the observation group receives proprioception 

intensive training on the basis of the control group. Compare rehabilitation effect of 2 groups 

of patients.  

Result: After receiving corresponding rehabilitation, the indicators of 2 groups of patients 

show significant improvement, but the degree of improvement in the observation group 

exceeds the control group. There is significant differences in comparison (P <0.05).  

Conclusion: Proprioceptive training can promote recovery of joint stability, knee function, 

and balance function of patients with joint stiffness. 
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INTRODUCTION 

Fractures around the knee can cause varying degrees of redness, swelling in soft tissue of 

knee. After treatment with boneblast around knee, prolonged fixation can result in knee 

dysfunction in patients, which exerts a serious impact on improving of life quality of patients 

(1). Therefore, in-depth study of effective rehabilitation interventions for stiff joints after 

boneblast around knee has important clinical implications (2). In this study, proprioceptive 

training for 21 patients with cases of joint stiffness after boneblast around knee achieved 

good rehabilitation effect, with report as follows. 

 

 

SUBJECTS AND METHODS 

This study selected 42 patients with cases of joint stiffness after boneblast around knee who 

received rehabilitation treatment in our hospital during April 2013 - September 2014 as 

research objects. The patients are equally divided in accordance with random number, with 

21 respectively for the control group and the observation group. There is no significant 

difference (P> 0.05) in comparison of general information of 2 groups of patients. Details are 

shown in Table 1. Figure 1 shows extension and flexion type of femoral condyle fracture. 

Measurements 

The control group received conventional rehabilitation treatment. Contents and measures of 

the therapy mainly consist of medicine fumigation, joint mobilization, traction of knee 

function, muscle strength training. The observation group received proprioceptive training on 

the basis of the control group. The specific training steps and contents are shown in Figure 1. 
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The patients’ proprioceptive training time lasts 6d. 

Criterion of treatment effect 

Eight weeks after patients received rehabilitation treatment, conduct Lysholm knee score 

scale (LKSS), score scale of artive range of motion (AROM), Berg balance scale (BBS). 

Evaluate effect of rehabilitation treatment based on scale results. 

Statistical analysis  

Adopt SPSS18.0 software for statistical analysis and processing of research data. 

Measurement data are indicated with standard deviation (x (-) ± s), conduct t-test. Count data 

are indicated with (%), conduct X2 test. Significant differences in comparison of the two 

groups are indicated with P <0.05. 

 

 

RESULTS 

Before receiving corresponding treatment, there is no significant difference (P> 0.05) in 

LKSS, AROM, BBS scores of the two groups of patients. After receiving corresponding 

rehabilitation therapy, there is significant increase in LKSS, AROM, BBS scores of the two 

groups and there is significant difference (P <0.05) in comparison with the score before 

treatment. However, the degree of increase in the observation group obviously exceeds the 

control group. There is significance in comparison between the two groups (P <0.05), as 

shown in Table 2. 
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DISCUSSION 

After fractures around the knee, the primary injury, operation technique and postoperative 

fixation etc. can cause a certain degree of joint structural damage (3). The main reasons for 

knee stiffness after patients with fractures around the knee receive boneblast are local 

bleeding, redness, injured soft tissue, which causes adhesion and scar in scar tissue, and 

further leads to contracture, fibrosis of surrounding ligaments, muscle, joint capsule (4). Plus 

prolonged fixation, changes in tissues continuously accumulate, leading to gradual narrowing 

of joint mobility. Patella, tibia, femur and other bone traumas are likely to lead to occurrence 

of postoperative knee stiffness. Knee stiffness severely affects therapeutic effect of fractures 

and lowers prognosis (5). After joint stiffness occurs, patients not only suffer from 

tremendous pain, but also face greatly lowered articulation motor function, which leads to a 

series of dysfunction, lowers normal activity function of knee and exerts a serious impact on 

improving of life quality of patients. Therefore, strengthening prevention of postoperative 

knee stiffness after boneblast around knee and taking effective measures to promote maximal 

recovery of motor function of knee have become an important part in treatment and 

rehabilitation of fractures around the knee (6). 

   Conventional postoperative rehabilitation therapy focuses on training of joint range 

of motion, muscle strength, thereby promoting effective enhancement in joint flexibility, 

surrounding muscle strength, which is of great significance to improvement of knee function 

(7). However, without proprioceptive training in the rehabilitation process, recovery of knee 

control ability of patients isn’t ideal, stability of the knee is reduced, which then decreases 

proprioception, and exerts a serious impact on knee rehabilitation. Guiding patients in 
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proprioceptive training can not only promote good recovery of most proprioception, but also 

promote effective increase of joint range of motion, muscle contraction ability, thus 

contributing to better enhancement of knee function (8, 9).  

  In proprioceptive training, PNF technique effectively stimulates pacinian corpuscle, 

Golgi's organs and other knee proprioceptors mainly through various means such as skin 

contact, stretch reflex, extrusion and traction, while combining isotonic composition and 

other related technologies, thereby promoting continuous improvement of reflectivity and 

control ability of neuromuscular, enhancing stability of the knee and improving its control 

ability (10). By application of Thera-band cushion in balance training, instability can be 

gradually increased, knee’s ability to adapt to changes can be improved, its dynamic stability 

can be enhanced and its balance function can be continually improved. Through lower limb 

training in Moto-med intelligent motion training system, knee movement and posture sense 

can be gradually increased through changes in velocity, direction and resistance (11).  

  In this study, patients in the observation group receive proprioceptive training on the 

basis of conventional rehabilitation therapy. Increase level of their LKSS, AROM, BBS 

scores is significantly better than that of the control group and there is significant difference 

in comparison. 

 

 

CONCLUSION 

In summary, during rehabilitation treatment of patients with joint stiffness caused by 

boneblast around the knee, except for conventional treatment, patients also receive 
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proprioceptive training which can effectively expand patient's joint range of motion, improve 

knee joint stability, enhance its motion control capabilities, thereby enabling better recovery 

of affected knee and lower limb function, enhancing rehabilitation treatment effect, which is 

thus worthy of clinical application. 
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Table 1: Comparison of general information of 2 groups of patients 

 

Group n 
Average 

age(year) 

Gender 

(cases) 
Fracture type (case) 

Fem

ale 

Mal

e 

Femoral 

condyle 

fracture 

Femoral 

shaft 

fracture 

Proximal 

tibial 

fracture 

Observ

ation 

group 

2

1 
36.5±2.1 6 15 13 3 5 

Contro

l group 

2

1 
36.8±1.8 7 14 10 5 6 

 

 

 

 

Table 2: Changes of the indicators of the 2 groups of patients 

 

Group LKSS (score) AROM (°) BBS (score) 

 
Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

Before 

treatment 

After 

treatment 

Observ

ation 

group 

35.5±8.7 93.5±5.2*# 56.8±8.6 
119.5±5.3*

# 
30.4±4.5 53.6±1.7*# 

Contro

l group 
36.5±5.9 78.3±5.8* 57.5±6.9 

100.2±8.4
* 

30.7±5.7 45.1±2.7* 

Note: Compared with score before treatment, * P <0.05, compared with control group, # P <0.05. 
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Fig. 1: Extension and flexion type of femoral condyle fracture 

 

 

 

Feeling neuromuscular 

facilitation (PNF) training

Thera-band reversal 

training

Mo-to-read intelligent 

motion training, 

systematic training

Patients keep supine posture, the lower limb of the 

affected side receives isotonic contraction 

combination training of D2 buckling modes; patients 

maintain supine posture, receive antagonistic muscle 

reversal training in D1 mode, D2 mode of lower limb 

of the affected side; patients maintain prone posture, 

perform repeated holding - relaxation training of 

flexor of affected knee.

With back against the wall, patients keep standing 

posture and stand on the cushion. Place a Swiss ball 

between the body and the wall. The upper elbow 

bend, encircle and then put before the chest. Separate 

the feet, about the same width as the shoulder, and 

then squat. Squat degree depends on patient tolerance. 

Training time is 20min / times, each time maintains 

10s. Difficulty of training gradually increases based 

on function recovery of patients.

Patients maintain a sitting position, apply lower limb 

movement pattern and train after reasonable 

adjustment of resistance. Receive 10min of training in 

both positive and negative directions, with training 

time of 20min / times.

 

Fig. 2: Proprioceptive training procedures and contents. 

 

 


