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Abstract: Objective: To evaluate the therapeutic effects of slotted manuduction on knee extension apparatus-induced 

traumatic adhesion in multiple medical institutions. Methods: A total of 160 patients with knee extension apparatus induced 

traumatic adhesion who were admitted in our hospital from January 2017 to December 2017 were selected, and randomly divided 

into two groups: experimental group and control group, (n=80). There were 44 males and 36 females in the experimental group, 

with mean age of (45.95±9.48) years old, which was treated with slotted manuduction; and 43 males and 37 females in the 

control group, with mean age of (46.52±9.07) years old, which received traditional treatment. The treatment was performed once 

per day for 30 days, with 30 minutes once a time. Informed consent was obtained from each patient. Main outcome measures: 

The degree of knee joint activities, score of knee joint actively flexural behavior function, and the grading of joint function prior 

to and after treatment, as well as therapeutic effects were compared in two groups. Results: The significant effective rate was 

90.00% in the experimental group and 76.25% in the control group (P<0.05), the former group more effective than the latter 

group. Comparing the degree of knee joint activities, score of knee joint function, score of knee joint actively flexural behavior 

function, and the grading score of joint function, the experimental group was better than the control group (P<0.01). Conclusion: 

Slotted manuduction has an extract and safe effect on treating knee extension apparatus induced traumatic adhesion, which has 

high operational and promotional value. 
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1. Introduction 

Knee extension apparatus induced traumatic adhesion refers 

to fiber stiffness induced by trauma, manifested with varying 

degrees of genuflex functional limitation. It is a common 

sequela of upper knee periarticular fracture or trauma in clinic, 

which is caused by a long-time fixation for femoral condyle or 

tibial tubercle traction due to patella fracture, femoral shaft 

fracture, proximal tibia fracture, femoral condyle fracture, 

dislocation of knee joint and many other reasons, causing great 

difficulties to patients' life and work [1-4]. 

After several years of experience learned in clinical 

practice, we have explored a set of techniques of four-finger 

acupressure and extension genuflex for the treatment of knee 

extension apparatus induced traumatic adhesion. As this 

method is concluded on the basis of the inheritance of “slotted 

manuduction for the treatment of injury of knee seam tendon” 

of the renowned TCM doctor in China, Mr. Liu Shoushan, it is 

called "slotted manuduction". 

2. Materials and Methods 

2.1. Subjects 

A total of 160 patients with knee extension apparatus 

induced traumatic adhesion who were admitted in our hospital 

from January 2017 to December 2017 were selected, and 

randomly divided into two groups using the random number 

method: experimental group and control group, (n=80). There 

were 44 males and 36 females in the experimental group, with 

mean age of (45.95±9.48) years old, which was treated with 

slotted manuduction; and 43 males and 37 females in the 

control group, with mean age of (46.52±9.07) years old, 
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which received traditional treatment. The completion of the 

experiment reached the required number of cases. The 

subjects signed informed consent. 

2.2. Diagnostic, Inclusion and Exclusion Criteria 

Diagnostic criteria: joint fracture and dislocation, 

postoperative articular adhesion, intra-articular malunion and 

long-term immobilization; it was clinically manifested with knee 

flexion-extension functional limitation to varying degrees, even 

rigidity; examination: hard, pliable and inelastic soft tissues 

around the knee, smaller patella activity and skin contracture; 

X-ray examination showed osteoporosis, soft tissue calcification, 

bone deformities or no obvious abnormalities [5, 6]. 

Inclusion criteria: 1) patients whose ages were between 20 

and 60 years old; 2) patients who met the diagnostic criteria; 3) 

within six months after joint immobilization; 4) patients who 

agreed to give up other drugs, physical therapy, acupuncture 

and other treatment measures in the course of treatment [7]. 

Exclusion criteria: 1) patients who were accompanied by 

severe cardiopulmonary disease, hypertension or psychiatric 

history; 2) patients who accepted other treatments which could 

affect the effects of indicators in this experiment; 3) patients with 

joint adhesion induced by inflammation, tuberculosis, 

rheumatoid arthritis and other diseases; 4) patients whose 

fracture around the knee did not heal; 5) patients who were 

complicated by gonarthromeningitis or joint swelling; 6) patients 

whose X-ray films showed other bone diseases [8]. 

2.3. Treatment Methods 

Slotted manipulative steps and methods in the experimental 

group: 1) position: the patient lay in supine position, and the 

doctor stood on the side of affected knee; 2) massage the 

quadriceps femoris and peripatellar soft tissue with rolling, 

rubbing and kneading manipulations to fully relax the tissues 

around joint (10 min), and then place thumbs and index fingers 

of both hands in the quadrangles of patella, push the patella left 

and right, up and down and rotationally 10 times respectively for 

5min in total; 3) four-finger acupressure method: press acupoints 

of Xuehai, Liangqiu, Dubi and Neixiyan respectively with 

thumbs and index fingers of both hands, apply force slowly until 

sour pain, heavy and flatulence could be felt in joint and its 

surrounding; once acupressure every 2 min for a total of 3 times; 

4) extension genuflex: the patient was sitting, with knee joint 

beside the bed to allow the knee to hang down naturally, an 

assistant helped press on the knee and a doctor squatted down 

besides the affected limb, with one hand pressing the knee and 

the other hand on the ankle to gradually shake the knee joint 

under the role of limbs gravity so as to slowly release articular 

spasm and adhesion (5 min). The doctor sandwiched the shanks 

of the patient between his legs with his thigh, the assistant pulled 

and extended them relatively, the doctor held Neixiyan and 

Waixiyan by double thumbs, with the other four fingers beneath 

the legs, joined palms holding the knee to gradually make its 

flexion as much as possible, which was repeated 8 to 10 times 

(10 min). The key points of this manuduction were that extension 

was continued and powerful to make knee seam open, and 

genuflex was gentle and strong within the patient’s tolerance 

degree; 5) end manuduction: relax for 5min by patting, striking, 

smoothing and straightening quadriceps femoris and other 

techniques [9]. 

Manipulative steps and methods in the control group: 1) 

posture: the patient lay in supine position, and the doctor stood 

on the side of affected knee; 2) massage from quadriceps femoris 

to tibial tubercle with both hands, massage quadriceps femoris 

group by relaxing practices, and push patella left and right, up 

and down 10 times respectively; then, do the moving-aside test, 

drawer test and Mcmurray's test on the affected knee 3 times 

respectively; 3) raise the straight leg of patient by 45°, support 

the distal thigh with one hand to make shanks hang down 

naturally, slightly put pressure with the other hand; then 

complete flexion of the hip joint was made, the doctor put one 

hand on the knee, and the other hand held the ankle to put 

pressure for flexion; strengthen flexion training when extensor 

muscles were in a relaxing state. This manuduction was repeated 

8 to 10 times; 4) the patient was in a prostrate position, support 

pads put in the lower abdomen and before hip; the doctor pressed 

the distal thigh with one hand, the other hand held the ankle to 

put pressure for flexion to gradually transit to a genuflex sitting 

state to close to the knee-chest prone position This manuduction 

was repeated 8 to 10 times; 5) end manuduction: relax for 5min 

by patting, striking, smoothing and straightening quadriceps 

femoris and peripatellar soft tissue [10]. 

Treatment in the two groups was once per day, 30 min for each 

time, with 10 times as a course of treatment for a total of three 

courses. The interval between two courses treatment was 3 d. 

Clinical criteria: 1) clinical recovery: range of joint motion≥ 

100°, score of knee joint function was increased by 10 points or 

above. 2) significant effectiveness: range of joint motion 

between 80° and 100°, and score of knee joint function was 

increased by 10 points or above; 3) effectiveness: range of joint 

motion between 60° and 80°, or <60°, score of knee joint 

function was increased by 6 points or above; 4) ineffectiveness: 

joint activity had no significant improvement, and score of knee 

joint function was increased by less than 6 points [11]. 

Main outcome measures: The degree of knee joint activities, 

score of knee joint actively flexural behavior function and 

grading of joint function prior to and after treatment, as well 

as therapeutic effects were compared in two groups. 

2.4. Statistical Analysis 

All data were analyzed by SPSS 14.0. Balance test: χ
2
 test, t 

test and rank-sum test; clinical therapeutic effect analysis: 

measurement data were subjected to paired-sample rank-sum 

test; comparison across groups: categorical data were 

subjected to CMH Chi-square test; measurement data were 

subjected to rank-sum test. Unilateral test was used, with 

P<0.05 being statistically significant. 

3. Results 

3.1. Baseline Data Comparison Between Two Groups 

The comparison of the parts of fracture between the two 
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groups was shown in Table 1. 

Table 1. Fracture part comparison (n/%). 

Group Patella Femoral condyle Femur trunk Femoral neck Femur section χ2 P 

Experimental 26/32.50 17/21.25 16/20.00 13/16.25 8/10.00 
0.627 0.903 

Control 25/31.25 19/23.75 15/18.75 14/17.5 7/8.75 

The comparison of the degree of knee joint activities, grading of joint function and score of knee joint actively flexural 

behavior function prior to treatment between the two groups was shown in Table 2. 

Table 2. Comparison between degree of knee joint activities, grading of joint function and score of knee joint actively flexural behavior function prior to 

treatment. 

Group n Degree of knee joint activities (o) Score of knee joint actively flexural behavior function Grading of joint function 

Experimental 80 6.28±2.16 5.71±0.84 3.68±0.54 

Control 80 10.32±2.41 5.43±0.88 3.52±0.46 

z/t  2.49 2.81 0.42 

P  0.0861 0.0206 0.5291 

3.2. Main Outcomes Measures After Treatment 

The comparison of the degree of knee joint activities between the two groups was shown in Table 3. 

Table 3. Degree of knee joint activities after treatment. 

Group n Before After Difference 
Self-comparison before and after treatment 

Z P 

Experimental 80 4.28±0.61 2.01±0.59 -2.27±0.60 -1843.6 0.000 

Control 80 4.21±0.68 2.84±0.56 -1.37±0.62 -1568.5 0.002 

z  87.34    

P  0.001    

The comparison of score of knee joint actively flexural behavior function between the two groups was shown in Table 4. 

Table 4. Score of knee joint actively flexural behavior function after treatment. 

Group n Before After Difference 
Self-comparison before and after treatment 

Z P 

Experimental 80 5.16±0.64 2.92±0.69 -2.24±0.65 -1795.4 0.000 

Control 80 4.95±0.60 3.24±0.57 -1.71±0.58 -1658.7 0.001 

z  78.66    

P  0.000    

The comparison of grading of joint function between the two groups was shown in Table 5. 

Table 5. Grading of joint function after treatment. 

Group n Before After Difference 
Self-comparison before and after treatment 

Z P 

Experimental 80 3.32±0.41 2.16±0.38 -1.16±0.40 -1135.5 0.002 

Control 80 3.28±0.42 2.47±0.43 -0.81±0.42 -1016.8 0.003 

z  33.86    

P  0.003    

The comparison of TCM therapeutic effects between the two groups was shown in Table 6. 

Table 6. Therapeutic effects of two groups. 

Group n Effective (n/%) Ineffective (n/%) Effective rate (%) CMH P 

Experimental 80 72/90.00 8/10.00 90.00 
0.821 0.004 

Control 80 61/76.25 19/23.75 76.25 

CMH (Cochran-Mantel-Haenszel) 

The results showed that the baseline of both groups was 

consistent before treatment, which was comparable. 

Compared with traditional treatment in the control group, 

slotted manuduction for the treatment of knee extension 

apparatus induced traumatic adhesion could more effectively 

increase the degree of knee joint activities, improve knee joint 

function and significantly enhance the effective rate of 

treatment, between which the difference was statistically 
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significant (P<0.01). 

4. Discussion 

The non-surgical treatments for this disease or 

postoperative rehabilitation therapies in clinic include 

massage, Chinese medicine fumigation, continuous traction, 

peroral Chinese herbs, muscle functional training, continuous 

passive motion (CPM) and passive training, etc., most of 

which, as one of combined therapies of traditional Chinese 

medicine, can be found in various types of research. 

Manipulative therapy is considered to be a method playing a 

key role in the Chinese medicine treatment. The Chinese 

medicine treatment for this disease is mainly based on the 

etiology and pathogenesis combining syndrome 

differentiation, and this disease is often treated by relaxing 

tendon and activating collaterals, promoting blood circulation 

to remove blood stasis, resolving hard lump and easing joint 

movement. Manipulation refers to do various actions in 

specific parts or acupuncture points on a patient's body 

surface with the hands of doctor to regulate the body's 

physiological and pathological states by the strength and skill 

of hands so as to reach therapeutic purposes. The effects of 

manipulative therapy for tendon injuries are mainly to relax 

tendon and activate collaterals, adjust suture, relieve spasm, 

relax muscles, release adhesions, lubricate joint, and regulate 

qi and blood [12, 13]. 

Modern medical research shows that the major pathological 

changes of knee extension apparatus induced adhesion: 1) 

quadriceps femoris and its tendon contracture occurs. 2) 

Patellar retinaculum has contracture and adhesion with 

femoral condyle. 3) Vastus intermedius fibrosis makes the 

activities between quadriceps femoris and its tendon and 

femur disappear. 4) Rectus femoris is shortened [14, 15]. Only 

by removing all factors that hinder flexion activities can the 

knee restore satisfied function. Therefore, foreign scholars 

proposed quadriceps femoris plasty for the treatment of knee 

extension apparatus induced adhesion, and on this basis, 

domestic scholars put forward the surgical method of 

small-incision knee joint adhesion lysis [16]. But whether it is 

classic or improved open lysis or arthroscopic lysis, it is 

generally considered to have many postoperative 

complications, such as knee extension apparatus injury, skin 

damage, local hematoma formation and infection, 

neurovascular injury, weakened knee extension function and 

walking fatigue, etc. [17]. 

Traditional Chinese medicine holds that knee extension 

apparatus induced adhesion is mainly caused by long-term 

inappropriate external fixation for bone fracture or other 

diseases related to the knee to result in osteocomma akinesia, 

qi and blood stasis, meridian blocking and unsmooth body 

fluid transportation, so that muscles, bones and joints lose the 

nourishment of qi-blood and fluid and exogenous pathogenic 

factors of wind, cold and dampness take the disadvantage of 

invasion, which leads to muscle and tendon atrophy and joint 

stagnation over time [18, 19]. 

The release practices in the beginning and relaxation 

practices at the end of slotted manuduction are basically the 

same as conventional techniques, the difference between 

which lies in four-finger acupressure and extension genuflex 

that play a key role in improving joint function. The 

four-finger acupressure in slotted manuduction means to press 

four acupoints in the meridian system, i.e. Liangqiu, Dubi, 

Xuehai and Neixiyan at the same time with thumbs and index 

fingers of both hands, which can dredge meridian qi and blood, 

coordinate the internal and external balance of muscles and 

joints, promote local qi-blood circulation, enhance 

metabolism, and release local injured tissues. In this study, the 

slotted manuduction therapy both stresses the importance of 

the practices of and quotes the meridian theory in traditional 

Chinese medicine, obtaining a great effect by a simple method 

[20]. It can be seen from the results of the two groups that 

slotted manuduction for the treatment of knee extension 

apparatus induced traumatic adhesion can better improve 

degree of knee joint activities than traditional means, which is 

in line with clinical practices, and has obtained a better 

therapeutic effect. 

5. Conclusion 

Extension genuflex can pull knee seam open by extended 

traction, thus contributing to the restoration of normal knee 

function, and then passive knee flexion can effectively 

release spasm and adhesion of knee joint and periarticular 

tissues. Since this operation is conducted after acupressure, 

periarticular tissue spasm has been partially lifted, so 

patients tend not to feel the pain, which is easier to remove 

tissue spasm and adhesion without pain and restore joint 

function. 
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