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一、中文摘要 
 

髕股關節疼痛是年輕運動選手常見的下肢

膝部傷害。儘管成因是非常複雜，一般認為是股

內外斜肌活化控制改變導致髕骨滑動異常，造成

疼痛。髕股關節鬆動術認為可以改變股內外斜肌

活化控制，然而無文獻支持此論點。本研究目的

是檢驗髕股關節鬆動手法是否在健康人可改變

局部及近端肌肉活化的立即效應。三十位健康年

輕人徵召參與此研究，以表面肌電圖的方式，檢

測慣用腳的股內外斜肌及臀中肌於髕股關節鬆

動術介入前後在功能活動中肌肉活化比較。研究

結果顯示股內外斜肌於髕股關節介入後，有立即

改變活化效應；特別地，對於股內斜肌有明顯地

促進活化的效果。本研究結果支持治療手法改變

髕股關節周圍肌肉活化狀態，達到治療的目的。 
 

關鍵詞：動作控制、肌電圖、股四頭肌 
 
Abstract 
 

Patellofemoral pain syndrome (PFPS) is a 
common condition in the sporting and general 
populations, particularly when repetitive lower limb 
loading is involved. Although the cause of PFPS is 
multifactorial, altered motor behavior of the vasti 
muscles contributes to chronicity of pain episodes. 
Mobilization of the patellofemoral joint is 
commonly implemented clinically for the 
management of patients with PFPS. The rationale 
underlying this approach is that mobilization of the 
patellofemoral joint may induce activation of 
afferent input upstream to spinal and supraspinal 
centers, but no studies support this. The primary 
aim of this study was to examine whether 
patellofemoral joint mobilization changed the 
activation in vasti muscles in young healthy people. 

A total of 30 young healthy collegiate 
students were participated in this study, which 

involved individuals between 18-25 years of age 
(mean age 20.9 ± 1.6 SD years). After the 
intervention of patellofemoral joint mobilization, 
the activations of VMO and VL were significantly 
altered compared to the condition of 
pre-intervention in dynamic activities such as step 
down and drop landing (p < 0.0001). Significant 
immediate altered motor coordination of these 
muscles was found in the healthy young people 
after patellofemoral joint mobilization, especially 
for VMO. 

 
Keywords: Motor Control, Electromyography, 
Vasti Muscles. 
 
二、緣由與目的 
 

Patellofemoral pain syndrome (PFPS) is a 
common condition in the sporting and general 
populations, particularly when repetitive lower limb 
loading is involved [1]. Although the cause of PFPS 
is multifactorial, altered motor behavior of the vasti 
muscles contributes to chronicity of pain episodes. 
Notably, a delay in activation of the vastus medialis 
obliquus (VMO) relative to the vastus lateralis (VL) 
[2] and reductions in VMO activity during 
functional tasks are observed. As these muscles are 
critical for the medial-lateral control of the patellar, 
changes in its coordination result in excessive lateral 
tracking of the patellar. This in turn leads to increase 
patellofemoral joint loading and can precipitate 
existing pathology. Improved motor behavior is 
associated with improved pain and functional 
outcomes [3]. However, whether manual therapy 
intervention such as joint mobilization that aims to 
reduce lateral patellofemoral tracking can change 
motor coordination in individuals with and without 
PFPS remains unclear. 

Mobilization of the patellofemoral joint is 
commonly implemented clinically for the 
management of patients with PFPS. The rationale 



underlying this approach is that mobilization of the 
patellofemoral joint can induce activation of afferent 
input upstream to spinal and supraspinal centers. 
There is still no study has examined whether manual 
therapy of the patellofemoral joint can induce 
alterations in motor behavior of the vasti muscles 
during functional tasks. The primary aim of this 
study was to examine whether patellofemoral joint 
mobilization changed the activation in vasti muscles 
in you healthy people. 

 
三、材料與方法 
 

A total of 30 young healthy collegiate 
students were participated in this study, which 
involved individuals between 18-25 years of age 
(mean age 20.9 ± 1.6 SD years). The decision to 
recruit this population was based on previous 
studies that found differences in feedforward 
activation of VMO between individuals with and 
without PFPS [2]. The criteria for the participants 
were no pain in the lower limbs and no history of 
lower limb injury that has affected function or 
caused the individual to seek previous medical or 
therapeutic intervention. 

Three muscles were selected as target 
muscles including gluteus medius (GM), vastus 
lateralis (VL) and vastus medialis oblique (VMO) 
in each subject. The surface electrodes were used 
for the detection of EMG signals on the specific 
location in each muscle based on the 
recommendation by Cowan et al (VL and VMO, 
2001) and SENIAM (GM).EMG raw data were 
collected using Micro 1401 Data Acquisition 
system with Spike/Signal software (CED, UK) and 
analyzed using Matlab 7.0 (Mathworks, USA).  

Motor coordination of these muscles was 
evaluated through assessment of temporal 
parameters of EMG during functional tasks 
including heel rock, heel raise, step up, step down 
and single leg landing. The primary outcome 
measure was onset of VMO EMG relative to VL on 
the dominant side of the leg. This was identified 
visually as the time of increase in EMG activity 
from baseline. The reliability for the determination 
of EMG onset timing of the VMO and VL has been 
examined in 10 healthy subjects tested on two 
separate occasions and showed excellent intraclass 
correlation coefficient (0.91-0.96) [2]. Fifteen 
repetitions of each task were performed in random 
order before and immediately following manual 
therapy intervention. Consistent with clinical 
practice, the manual therapy was received 
non-painful large amplitude passive mobilizations 
of the patellofemoral joint in a medial direction at a 
frequency of ~1.5 Hz [4]. Subjects were positioned 
in supine with knees slightly bent and five sets of 

one minute mobilizations were completed with one 
minute rest between each set. Temporal measures 
of EMG were compared before and immediately 
after the intervention using paired t-test. All 
statistical analysis were used commercial statistical 
analysis program (SPSS 14.0, SPSS Inc, USA) 
with p value set at 0.05. 

 
四、結果與討論 
 
 The results were shown in the table 1-3. After 
the intervention of patellofemoral joint mobilization, 
the activations of VMO and VL were significantly 
altered in dynamic activities such as step down and 
drop landing (p < 0.0001, Table 1 & 2). In addition, 
significant earlier activations of VMO in most 
activities were found after the intervention of joint 
mobilization (p < 0.0001, Table 1). The significant 
changes in difference of activation time between 
VMO and VL were found in most dynamic 
activities (p < 0.01, Table 3), except for heel rock. 
Interestingly, the significant delayed changes in GM 
activation were found in step up, step down and 
drop landing after the intervention of joint 
mobilization (p < 0.0001). However, the long-term 
effect of patellofemoral joint mobilization on vasti 
muscles is warranted in future research. 
 
五、結論 
 

Significant immediate altered motor 
coordination of these muscles was found in the 
healthy young people after patellofemoral joint 
mobilization, especially for VMO. These findings 
confirm the rationale that patellofemoral joint 
mobilization induces immediate alteration of vasti 
muscles in young healthy adolescents. 
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Table 1 Mean (SD) of activation time in vastus medialis oblique (unit: msec) 

Task Heel Rock Heel Rise Step Up Step Down Drop landing 
Muscles VMO  VMO  VMO  VMO VMO  
Pre 319.0 (8.8) 363.5 (22.9) -38.9 (11.7) -1.7 (15.1) -25.9 (13.2) 
Post 250.2 (0.2) 372.6 (13.0) -62.4 (5.7) -68.5 (3.7) -52.1 (14.9) 
P-value < 0.0001 0.0007 < 0.0001 < 0.0001 < 0.0001 
 
 
Table 2 Mean (SD) of activation time in vastus lateralis (unit: msec) 

Task Heel Rock Heel Rise Step Up Step Down Drop landing 
Muscles VL  VL  VL  VL VL  
Pre 304.2 (8.2) 389.0 (17.1) -25.1 (10.7) 46.6 (14.9) -21.4 (12.4) 
Post 323.8 (8.0) 392.8 (7.9) -27.3 (1.5) -62.5 (4.7) -43.3 (9.8) 
P-value < 0.0001 0.1661 0.2916 < 0.0001 < 0.0001 
 
 
Table 3 Mean (SD) of activation time difference between VMO and VL (unit: msec) 

Task Heel Rock Heel Rise Step Up Step Down Drop landing 
Muscles VMO-VL  VMO-VL  VMO-VL VMO-VL VMO-VL  
Pre 91.4 (11.6) 268.4 (34.4) -13.8 (2.4) -4.8(1.9) -4.6(1.9) 
Post 88.0 (6.6) 51.35 (6.9) -35.1 (4.5) -6.0 (1.9) -8.8 (6.7) 
P-value 0.1553 < 0.0001 < 0.0001 < 0.0001 0.0041 
 


