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Comparison of Cervical Flexor Muscles Thickness During
Cranial-Cervical Flexor Exercise According to Pressure Levels
and Eye Directions in Healthy Subjects

Jong Sung Chang’, Jeon Hyeong Lee?

'Department of Physical Therapy, Yeungnam University College; 2Department of Physical Therapy, Daegu Health College, Daegu, Korea

Purpose: The purpose of this study is to investigate differences of cervical flexor muscle thickness (i.e., sternocleidomastoid muscle and
deep cervical flexor muscles) depending on levels of pressure bio-feedback unit and eye directions during cranial-cervical flexor exercise

in healthy subjects.

Methods: A total of 30 subjects (12 males and 18 females) who had no medical history related to musculoskeletal and neurological disor-
ders were enrolled in this study. They were instructed to perform cranial-cervical flexion exercise with adjustment of five different pres-
sures (i.e., 22 mmHg, 24 mmHg, 26 mmHg, 28 mmHg, and 30 mmHg) using a pressure biofeedback unit, according to three different eye
directions (i.e., 0°, 20°, and 40°). Muscle thickness of sternocleidomastoid muscle and deep cervical flexor muscles was measured accord-

ing to pressure levels and eye directions using ultrasonography.

Results: In results of muscle thickness in sternocleidomastoid muscle and deep cervical flexor muscles, the thickness of those muscles was
gradually increased compared to the baseline pressure level (22 mmHg), as levels in the pressure biofeedback unit during cranial-cervical flex-
ion exercise were increasing. In addition, at the same pressure levels, muscle thickness was increased depending on ascending eye direction.

Conclusion: Our findings showed that muscle thickness of sternocleidomastoid muscle and deep cervical flexor muscles was generally in-
creased during cranial-cervical flexion exercise, according to increase of eye directions and pressure levels. Therefore, we suggested that
lower eye direction could induce more effective muscle activity than the upper eye direction in the same environment during cranial-cervi-

cal flexion exercise.

Keywords: Cranio-cervical flexion, Eye direction, Pressure level, Ultrasonography
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Figure 1. Experimental procedure for each level of neck pressure ac-
cording to three different eye directions.
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Table 1. Comparison of sternocleidomastoid muscle thickness in levels of neck pressure according to three different eye directions

Level of neck pressure

22 mmHg 24 mmHg 26 mmHg 28 mmHg 30 mmHg
Eye direction 0° 0.310+£0.068 0.316+0.080 0.320+£0.088 0.319+£0.079 0.319+0.087
20° 0.310+£0.083 0.316+0.086 0.327+0.091 0.327+0.090 0.332+£0.099
40° 0.332+£0.086 0.326+0.078 0.341+£0.079 0.348+0.094 0.356+0.106

p-value Between-subjects effect
Within-subjects effect™
Interaction effect

Faen=0.694, p=0.502
F4348 5. 085 p= 0.001
F349=0.889, p=0.526

*p<0.05.

Table 2. Comparison of deep cervical flexor muscles thickness in levels of neck pressure according to three different eye directions

Level of neck pressure

22 mmHg 24 mmHg 26 mmHg 28 mmHg 30 mmHg
Eye direction 0° 0.462+0.073 0.474+0.075 0.477+0.072 0.479+0.087 0.486+0.083
20° 0.474+0.086 0.478+0.089 0.484+0.084 0.488+0.081 0.490+0.087
40° 0.480+0.083 0.484+0.085 0.488+0.086 0.498+0.082 0.496+0.089

p-value Between-subjects effect
Within-subjects effect*
Interaction effect

Fag7=0.206, p=0.814
Fia,325=12.260, p<0.001
Fa349=0.439, p=0.897

*p<0.05.
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