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A study of the effect of aselective functional training of the quadriceps muscle on mechanical
malirgeking of the patellofemoral joint was conducted using electronmyographic (EMG) biofeedback
training. }'%cli quadriceps angle (Q - angle), Sulcus angle (SA), and Congruence angle (CA) were
used as parameters to assess the effect of the training. Thirty patients were included in the study.
The vasius medialis (VM) muscle was trained to contract independently of the vastus lateralis (VL)
muscle, six sessions per week for four weeks. The differences between pre treatment and post
treatment pa}amerers were significant. This means that a program of selective quadriceps muscle
training had ;:a. significant correcting effect upon the patellofemoral joint maltracki ng.
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effusion, subluxation, and difficulty with stair
climbing®®*,

The realignment of the patella conserv-
atively is the main goal of all rehabilitation
programs. Dynamic patellar stability is provid-
ed by the pull of the vastus medialis obliquus
(VMO) and VL. Lateral movement of the
patella is controlled by the dynamic medial
pull of the VMO and the static pull of the
medial retinaculm. Correct biomechanical ali-
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any disorders of the patello-
femoral joint are secondary to
tracking abnormalities of the
.patella. Tracking abnormalities
could be congenital such as
congenital dislocation, or acquired as patellar
subluxation, | chondromalacia, and osteoar-
thritis. The| normal patellar movement is

dependent on patellofemoral articulation, soft
tissues support, and lower extremity align-
ment. Abnot}'malities of these factors cause
some or all of the following -clinical
symptoms: %pain, - crepitation,  popping,

buckling, giving way, difficult squatting,
\

gnment of the extensor mechanism is extre-
mely dependent upon the function of the
VMO®'°.

To selectively strengthen the VMO the
addition of hip adduction during knee
exetension exercises, and internal tibial
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rotation coul‘d facilitate the VMQ while
inhibting the VL*".

The purpcs‘e of this study was to investigate
the effect of |selective training of the VMO,
using EMG biofeedback during knee extension
exercises, onthe Q-angle, SA, and CA in case
of pateIIofemc‘;raI maltracking.

|
Subjects: }
Thirty subjects (17 males and 13 females)
20 to 43 y%ars old (mean age, 32.5 years;
standard -deviation 5.8 years) with confirmed
patellofemoral maltracking voluntarily partic-
ipated in the|study and all signed an informed
consent docunilent.

Instrumentat‘ion:

2) Cyborg |133 EMG biofeedback unit
(Cyborg Corp, 342 Western Ave, Boston,
MA 02135).

b) Silver-silver chloride adhesive electrodes.

c) UniversaﬂGoniometer.

Procedures: ‘

A) Evaluation:
An initia] assessment was done including:

a) Q-angle: This is measured in a supine
position with extended knees, relaxed
quadriceps muscle, feet in neutral position, and
the lower extremities straight with 10 cin.
distance betvﬂ‘een both feet using a standard
goniometer. The angle is formed by drawing a
line from the anterior superior iliac spine to the
center of the|patella, and a line connecting the
center of the patella to the middle of the
anterior tibial tuberosity”.

b) SA: This angle is measured on the axial
(Merchant tangential) x-ray view of the knee
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accuracy''. The view is obtaimed with the
quadriceps relaxed and knees at 45° flexion. It
lies between the two lines connectimg the
deepest point of the intercondylar sulcus ta the
most prominent point om  each femoral
condyle.

c} CA: This angle is measured on the axial
view of the knee described above. It lies
between the line projecting from the apex of
the SA to the lower most point of the patella.
The CA is negative if the second line is medial
to the reference line, and positive if it is lateral
to the reference line’.

B) EMG Biofeedback:

The electrodes were applied using standard
technique to areas of greatest muscle bulk of
the VM and the VL during the first two weeks
and during the following two weeks the VM
electrodes were placed more downward and
medial to the upper medial quadrant of the
patella to pick up from the VMO"™*, The two
active electrodes from each EMG channel
were placed as close together as possible, the
ground electrode was equidistantly located.

During the first two weeks the training
program almed at decreasing the VL activity
level and maintaining a constant activity level
of the VM. The muscle activity reference level
for the VL and VM were determined daily
from the maximum amount of weight that the
subject could hold at 170 degrees of extension
of the affected knee, this weight was the value
used for one repetition maximum. The EMG
unit was set in such a way that the VL and the
VM would contract at 25 percent of their
activity reference level. Daily training
sesslons, six times a week were conducted.
During each session the subject performed six
sets, five contractions each, with a thirty
second rest between each set. At the end of

for its sin‘np]icity, reproducibility, and

i Bull. Fac. Ph. Th. Cairo Univ.,:
| Vol 1. No (2) Jul. 1996




46

each session the lowest achieved level of

activity for the VL and the highest level for the Table (1): Comparisen of the pre and posi
VM were uvsed as starting level by the subject training measurement of the Q-angle, SA and CA
the following day. | Pre Post

During the second two weeks the training Parametcr ;mmm;D gmlmnsgD :
program aimed at maintaining the lowest § Quadricops | 1580 | 3401 145 | 2.50 | 2.248%
achieved level of the VL and increasing the - angle ,
level of the VMO. Everything was exactly { Sulcus 12830 | 10.08 § 127.6 | 529 | 0.481
performed as in the first two weeks except Jangle ‘
that, the VM electrodes are now.on the VMO; ii)gﬁf wence | 129 | 103470 | BAD ] 23258

and medial tibial rotation, and hip adduction
components were added to the knee extension
exercise to activate the VMO fibers. On the E
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last day of training the VMO electrodes were Dt | :
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moved back to VM for final comparison. A - ,
final assessment was done including post ' 16

treatment measurement of the Q-angle, SA, 144 |

and CA. 17 f
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The effects of the EMG biofeedback a 1

procedures on the level of activity of the VL 0 3!

A A . Jaungl £

and VM were averaged for all subjects and e i

showed o decrease in the VL activity : 1

accompanied with a decrease in the activity Fig. {i): The mearn Q-angle before and ajies
level of the VM during the first two weeks of frainisty,
training. The difference was 1.51 percent. R T R et

At the end of the four weeks of fraining the
VM showed great increase in the activity level
and difference between the VL and VM
activity level of 6.11 percent. i

As for the Q-angle, SA, and CA the resulis
were averaged for all subjects mean, standard
deviation for the pre and post training results
and the significance of the differences using
student t-test, before and after treatment (P <
05y were presented in Table (1) and Fig. ! Sulows,
(1to3). ‘ Ange

L I
Fig. (2): The mean suicus angle before and after
training.
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