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Effect of Helmet Therapy According to Age, Severity, and Accompanied Brachycephaly of Deformational
Plagiocephaly

Insuh Kim, M.D., Hyundong Kim, M.D., Ph.D., Mija Eom, M.D., and Jiyoung Kim, M.D.
Department of Physical Medicine and Rehabilitation, Inje University Busan Paik Hospital, College of Medicine, Inje University

Background/Aims: The timing to start and end helmet therapy as a treatment for deformational plagiocephaly (DP)
is controversial. Little is known about the effect of brachycephaly under helmet therapy. Therefore, we analyzed the
effect of helmet therapy according to age, severity, and accompanied brachycephaly of DP. Methods: A total of 87
pediatric patients, diagnosed as DP, underwent helmet therapy, were enrolled in this study. Pre- and post-treatment
cranial shape asymmetry was measured according to the cranial vault asymmetry index (CVAI) via 3D-Photo-
grammetry. Patients were classified by age (Group 1: age under 6 months, Group 2: age between 6~9 months, Group
3: age over 9 months), severity and accompanied brachycephaly. Result: The initial mean value of CVAI was 9.46%
and decreased to 5.20% after helmet therapy. Significant difference of CVAI reduction between Group 1 and Group
2 was found, regardless of severity. Severe group showed better treatment prognosis despite the starting age of
treatment. Those without brachycephaly showed better treatment outcome than those with brachycephaly in severe
group. Conclusion: The effect of helmet therapy was greater in early age and for those with severe plagiocephaly.
In conclusion, it is important to start helmet therapy as early as possible, especially for severe plagiocephaly. More
attention is needed for those with brachycephaly. (J Korean Soc Prosthet Orthot 2022; 16: 17-22)
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Fig. 1. 3D-Photogrammetry of a 7-month-old patient at the start
and end of the helmet therapy. Visualization of the change of
the infant head shape before (green circle) and after (blue
circle).
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Fig. 2. Definition of CVAI (%). CVAI: Cranial Vault Asym-
metry Index.
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Fig. 3. Definition of CI (%). CI: Cranial Index.
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Table 1. Demographics and Characteristics of patients (N=87)

Characteristics Value

Sex

Male 50 (57%)

Female 37 (43%)
Type of birth

Fullterm 77 (89%)

Preterm 10 (11%)
NICU care history 6 (7%)
Age at initiation of therapy (months) 8.243.1
Age at termination of therapy (months) 11.9£2.3
Duration of therapy (months) 3.7£1.9

Hour of putting on the helmet per day (hours) 19.3+3.3
CVAI (%) at initiation 9.46+2.9

Values are presented as number (%) or meantstandard de-
viation.

NICU: neonatal intensive care unit, CVAI: Cranial Vault
Asymmetry Index.
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Table 2. CVAI at Start of Therapy, CVAI at End of Therapy,
CVAI Reduction According to Age at Which Treatment was
Started

CVALI at CVALI at CVAI
start of end of reduction

therapy (%) therapy (%) (%)
Group 1 (N=35) 11.1743.2 5.92+3.2 5.25+3.2
Group 2 (N=27) 9.37+£2.6 4.64+2.9 4.734+2.8
Group 3 (N=25) 7.17+£2.6 4.26+3.3 2.91+2.9
Total (N=87) 9.46+2.9 5.20+3.0 4.26+3.0

Values are presented as meantstandard deviation. CVAL:
Cranial Vault Asymmetry Index.

Table 3. CVAI Reduction of 87 patients. Patients are Divided by Age at Start of Therapy and Stratified by Severity

CVAI reduction (%) p-value” (after adjustment)
Between 2 groups
Mild Moderate Severe Across 3 -
(N=20) (N=34) (N=33) groups Mild vs. Mild vs. Severe Moderate vs.
Moderate ’ Severe
Group 1 4.72£2.9 5.01+£2.8 5.64+2.5 0.021* 0.107 0.011%%* 0.085
Group 2 4.05+2.8 421+3.3 4.98+3.3 0.030* 0.160 0.013%* 0.032
Group 3 2.71+£3.0 2.94£2.9 3.36+2.6 0.232 0.370 0.136 0.189
Total 4.38+2.9 4.39+3.0 5.00+2.8 0.310 0.521 0.315 0.393

Values are presented as meantstandard deviation. CVAI: Cranial Vault Asymmetry Index.
Group 1: aged <6 months at the start of helmet, Group 2: aged 6~9 months at the start of helmet, Group 3: aged >9 months

at the start of helmet.

Mild: CVAI 3~7%, Moderate: CVAI 7~ 12%, severe: CVAI >12%.
“Kruskal-Wallis test for continuous variables and Mann-Whitney U-test for post-hoc analysis.

*p<0.05, **p<0.017.
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Table 4. CVAI Reduction of 87 Patients. Patients are Divided by Severity of Plagiocephaly According to the CVAI and Stratified

by Age at Start of Therapy

1M 16 H M1= 2022

CVAI reduction (%) p-valuea) (after adjustment)
Group 1 Group 2 Group 3 Across 3 Between 2 groups
(N=35) (N=27) (N=25) groups 1 vs. 2 1 vs. 3 2 vs. 3
Mild 4.7242.9 4.05+2.8 2.71£3.0 0.021* 0.061 0.001%** 0.028
Moderate 5.01£2.8 421+£3.3 2.94+2.9 0.030* 0.160 0.001%** 0.032
Severe 5.64+£2.5 498+3.3 3.36+2.6 0.027* 0.215 0.001%** 0.135
Total 5.25£3.2 4.734+2.8 2.91+2.9 0.033* 0.026 0.001%** 0.091

Values are presented as meantstandard deviation. CVAI: Cranial Vault Asymmetry Index.
Group 1: aged <6 months at the start of helmet, Group 2: aged 6~9 months at the start of helmet, Group 3: aged >9 months

at the start of helmet.

Mild: CVAI 3~7%, Moderate: CVAI 7~12%, severe: CVAI >12%.
“Kruskal-Wallis test for continuous variables and Mann-Whitney U-test for post-hoc analysis.

*p<0.05, **p<0.017.

Table 5. CVAI Reduction of 87 Patients. Patients are Divided
by Severity of Plagiocephaly According to Brachycephaly

CVALI reduction (%)

Group A Group B p-value”
(N=55) (N=32)
Mild 4.55+2.3 4.17£2.5 0.301
Moderate 4.69+3.4 4.13+£3.2 0.256
Severe 5.77£3.1 4.20£2.8 0.015%*
Total 4.75+£3.6 3.41+3.1 0.071

Values are presented as meantstandard deviation. CVAI: Cranial
Vault Asymmetry Index.
Group A: plagiocephaly without brachycephaly, Group B: pla-
giocephaly with brachycephaly.
Mild: CVAI 3~7%, Moderate: CVAI 7~ 12%, severe: CVAI
>12%.
“Mann-Whitney U-test.
*p<0.05.
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