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| Abstract |

PURPOSE: This study compared the cross-sectional areas
(CSA) of the cervical muscles of straight neck patients and
normal participants during a craniocervical flexion exercise
(CCFE) using computerized tomography (CT) to investigate
the effects of CCFE on the cervical curve.

METHODS: Eighteen subjects were recruited for this
study. Nine subjects were allocated to the straight neck group
(subjects with pain and a cervical lordosis angle of less than
20°); the remainder formed the control group (subjects with
a cervical lordosis angle greater than 20°). The CSA of the
subjects’ neck flexors (longus colli, longus capitis, and
sternocleidomastoid) were measured by CT during rest and

CCEFE in the supine position, and the range of motion (ROM)
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of neck flexion was measured using a C-ROM instrument in
a sitting.

RESULTS: The straight neck group had a significantly
smaller CSA of the longus colli, longus capitis, and
sternocleidomastoid than the control group (p <.05). Both the
straight neck and control groups showed statistically
significant increases in the CSA of the neck flexors during
CCFE compared to that at rest (p < .05). In addition, the
straight neck group showed a significantly smaller ROM of
neck flexion than the control group (p <.05).
CONCLUSION: The results of this study provide more
concrete evidence for therapists by demonstrating that CCFE
improves the neck function by strengthening the neck flexors
and increasing the neck stability for straight neck patients.
Therefore, it is necessary to perform CCFE and neck

extension exercises to rehabilitate straight neck patients.
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Table 1. Participants’ Demographic Characteristics

(N =18)

Experimental group (n = 9)

Control group (n = 9)

Gender (Male/Female) 4/5 72
Age (years) 21.88 £ 1.53 23.00 = 1.93
Height (cm) 172.77 + 4.38 169.00 + 8.90
Weight (kg) 66.88 + 8.56 6233 + 9.77
BMI (kg/m?) 21.70 = 1.91 17277 + 438
Cervical lordosis angle (°) 10.78 £ 3.77 26.02 £ 5.16

Mean + Standard Deviation, BMI: body mass index
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Fig. 1. Cranio-cervical flexion exercise.

Fig. 2. Cervical lordosis angle using Harrison posterior
tangent technique.
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Fig. 3. Cross-sectional areas (CSA) of cervical muscles on CT (A: the longus capitis muscle, B: the longus colli muscle,

C: the sternocleidomastoid muscle).
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Table 2. Mean (SD) of CSA of Cervical Muscles in Straight Neck Group and Control Group

Straight neck group Control group p valuet
Rest 63 = 26 67 + .10 270
Longus colli CCFE J1+ 23 82 % .10 085
(mm?) Difference 08 = .05 14 + .08 047"
p value' 008" 008"
Rest 121 + 31 128 + 55 965
Longus capitis CCFE 134 + 33 1.53 + .57 508
(mm?) Difference 12+ .15 25+ .20 047"
p value' 008" .008"
Rest 3.63 £ .97 428 + 1.57 453
SCM CCFE 372 + 97 494 + 1.67 085
(mm?) Difference 09 £ .07 66 £ .49 .000"
p value' 008" 008"

‘p < .05, tMann-Whitney U test, ‘Wilcoxon signed rank test, SCM: sternocleidomastoid
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Table 3. Mean (SD) of Neck Flexion Range of Motion in Straight Neck Group and Control Group

Straight neck group

Control group p value'

Neck flexion range of motion

46.66 = 11.18

*

58.88 + 8.93 018

p < .05, Mann-Whitney U test
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