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Abstract
Purpose This study aimed to investigate the effect of age at helmet therapy onset on treatment efficacy in moderate-to-severe
deformational plagiocephaly (DP) and combined DP and asymmetrical brachycephaly (AB) in infants.
Methods Ninety-eight infants who were referred to our institution and who underwent helmet therapy between 2014 and 2018
were retrospectively reviewed. Patients with DP [cranial vault asymmetry index (CVAI) > 7% and DD > 10 mm] and AB
[CVAI > 7% and cephalic ratio (CR) ≥ 94] were included. Pre- and post-treatment calvarial asymmetries (difference among
DD, CVAI, and CR) were measured using 3D screening systems (SmartSoc and Omega Scanner 3D). Infants were classified
according to age at treatment onset: group 1 (age, < 6 months) and group 2 (age, ≥ 6 months).
Results CVAI was statistically different between treatment onset and end in subgroups. Moreover, the regression of CVAI
between groups DP1 (− 7.5% ± 1.2%) versus DP2 (− 5.4% ± 1.5%; p = 0.001) and groups AB1 (− 6.6% ± 1.4%) versus AB2
(− 4.4 ± 2.5; p = 0.0013) was statistically significant. CVAI was < 3.5% and CRwas ≤ 89 (assumed as normal cranial shape) after
treatment in 48%, 40%, 32%, and 6% of infants in groups DP1, DP2, AB1, and AB2, respectively.
Conclusion These findings emphasize the efficacy of helmet therapy for DP and AB. Helmet is an appropriate treatment option
particularly for infants with severe DP and AB, and early onset of helmet therapy before the age of 6 months is advised.
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Abbreviations
AB Asymmetric brachycephaly
AP Anterior-posterior, cranial width
CR Cephalic ratio
CVAI Cranial vault asymmetry index
DD Diagonal distance
C/S Cesarean section
DP Deformational plagiocephaly
FDA US Food and Drug Administration
MCU Measurement and Comparison Utility
ML Medial-lateral, cranial length
NVD Natural vaginal delivery

RSI Radial symmetry index
3D Three-dimensional

Introduction

Following the recommendation of supine position by the
American Academy of Pediatrics to prevent perinatal deaths
in 1992, a significant decrease in sudden infant death was
achieved [1]. However, the “Back to Sleep” campaign resulted
in a dramatic increase in the prevalence of deformational cra-
nial molding defects [2]. Infant cranial molding deformation
results from constant external pressure (lying position) on the
soft and less mineralized cranium of the newborn.

Nonsynostotic abnormal head shape may be observed after
delivery due to birth injury, which spontaneously returns to nor-
mal. However, untreated cranial deformities may lead to cranio-
facial abnormalities and neurodevelopmental pathologies [3, 4].
Treatment options include repositioning, physical therapy, cranial
orthosis therapy, and rarely surgical intervention. Some re-
searchers suggest that as the brain is still developing and the
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cranium is rapidly growing during the first 6 months of life,
conservative treatment modalities such as repositioning and
physical therapy are adequate [5]. Conversely, a systematic re-
view comparing conservative treatments showed that cranial or-
thosis (molding helmet) therapy is more effective than the other
two treatment modalities [6]. However, the optimum timing of
helmet therapy is still controversial. It is assumed that starting
helmet therapy at a late age may reduce asymmetry correction
rate, and sufficient correction using helmet therapy is not possible
with after a certain age [7, 8].Moreover, initiating helmet therapy
at an early age may help to rapidly achieve better cranial asym-
metry correction [5, 7, 9–15].

This study aimed to investigate the effects of early onset of
helmet therapy on cranial asymmetry and the duration of hel-
met use on patients with deformational plagiocephaly (DP)
and combined DP and brachycephaly [asymmetrical brachy-
cephaly (AB)].

Materials and methods

A retrospective analysis of 98 infants who were referred to our
institution and who underwent helmet therapy between 2014 and
2018 was conducted. Infants with DP [cranial vault asymmetry
index (CVAI) > 7% and diagonal distance (DD) > 10 mm) and
AB [CVAI > 7% and cephalic ratio (CR) ≥ 94] were included in
this study (Fig. 1). The demographic characteristics and clinical
parameters such as sex, deliverymethod [natural vaginal delivery
(NVD) or cesarean section (CS)], gestational age at birth (prema-
ture/mature), twin pregnancy, the presence of torticollis, and the
presence of ventriculoperitoneal shunt were recorded. The date
of birth and referral, helmet therapy onset and age in months of
the patient at onset, treatment duration in weeks, difference be-
tween DD, CVAI, and CR before and after the helmet treatment,
complications arising from helmet use, and clinical results were
obtained from the patient data system. All patients received re-
positioning and physical therapy prior to helmet therapy, and the
patients with no correction or progressed deformation during
follow-up were evaluated. Informed consent was obtained from

all individual participants’ parents who were included in the
study.

Screening instruments and their features

Cranial parameters were measured using two different three-
dimensional (3D) screening systems (SmartSoc and Omega
Scanner 3D). The same screening systemwas used to evaluate
each patient helmet therapy onset to the end. We avoided
concomitant application of both the systems in one infant.
The same cranial specialist performed all the screenings and
alignments for each patient.

SmartSoc is a 3D digital video data collector that creates
digital geometric figures called SmartScans. It records figures
that are used to design and generate cranial orthosis (helmet).
The system comprises a special software in the form of an
application for use on a mobile phone (CurveCapture), a
SmartSoc stocking (stockinette, recording label, and land-
marks), ear pads, and a computer.

CurveCapture is computerized tomography scan software
technology that converts two-dimensional video images to 3D
models with 0.1% sensitivity. Generated video or data is trans-
ferred to a portal called eBrace via a wireless connection from
the camera, where it is stored, measured, and reported.

The following two landmarks are necessary to obtain a
report for Measurement and Comparison Utility (MCU) via
SmartSoc:

– Sellion (on the deepest point of the skin directly between
the eyes): the basic measurement plane for MCU

– Tip of the nose: for alignment and fabrication

The MCU values were evaluated using the same plan for
each infant. To exclude the DD, two different angles of 30° or
45° weremeasured (Fig. 2). The higher value was selected and
used for follow-ups.

The data of the initial and last screens of the height, medial-
lateral (ML), anterior-posterior (AP), CR, head circumference,
radial symmetry index, diagonal 1 to 2 distance, diagonal

a b

Fig. 1 a Deformational
PLAGIOCEPHALY (DP); only
CVAI index > 7%CR is at normal
range; b combined plagiocephaly
and brachycephaly [asymmetrical
brachycephaly (AB)] CVAI index
> 7% and also CR index > 94
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difference (DD), minimal length, maximal length, and CVAI
were compared and recorded.

Omega Scanner 3D is a device that uses structured light
and two cameras to create 3D images. Sensitivity screens
measuring 0.5 mm are obtained by reflecting slight white
lights on the surface. Omega Scanner 3D system is composed
of a stocking (stockinette), landmarks, and a software that is
uploaded into a computer.

During screening, the following four landmarks were used
to obtain reports of cranial measurements:

– Glabella: the midpoint between eyebrows
– Opisthocranion: the posteriormost point in the midsagittal

plane of the occiput
– Top of the right ear lobe
– Top of the left ear lobe

Glabella and opisthocranion landmarks were used for cir-
cumferential measurements and cranial length, which is AP,
and right and left ear lobe landmarks were used to measure
cranial width, which is ML. To reveal the diagonal difference,
two different angles of 30° or 45° were used for measurements

at the midline. The higher value was selected and used to
proceed with follow-ups.

The data of the initial and last screens ofML, AP, CR, head
circumference, diagonal right and left distance, DD, and CVAI
were all compared and recorded.

Structural characteristics of the helmet

STARband cranial remolding orthosis is a custom-designed
medical helmet by Orthomerica Products, Inc. that is used to
treat infants with abnormal head shapes. The STARband hel-
met was approved by the United States Food and Drug
Administration in 2001. It is an orthosis consisting of 5/32″
outer copolymer shell with an inner liner made of 1/2″ Pelite
polyethylene foam (closed-cell foam). It has a top and a side
opening. Moreover, it is equipped with a Pelite polyethylene
foam gap block to fill any gap on the side opening. The strap
across the side opening is made of Dacron and Velcro, which
is attached to the STARband with a chafe and loop.

Helmet therapy is based on the fact that cranial expansion
occurs toward the area with less resistance. All helmets used in
treatment were custom-designed using 360° 3D stereo-

Fig. 2 a Diagonal diameters
(Diag 1 and Diag 2) are measured
in millimeters at either 30 or 45
degrees (whichever is greater)
from the center of the nose to the
outer edge of the eyebrow. b
Calculation of DD, CVAI, and CR
values
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photogrammetry morphometric data aiming for the desired head
shape. Custom-designed helmets were generated considering the
patients’ adjusted age and deformation location. All parents were
informed regarding helmet care, wearing modalities, and the du-
ration of use (23 h/day). During treatment, infants were evaluated
and all helmet adjustments were made based on monthly follow-
ups by a single orthosis specialist.

Infants were divided into two groups according to their ages at
treatment onset. Group 1 comprised infants aged < 6 months.
Group 2 comprised infants aged > 6 months. Statistical analysis
was performed using IBM ® SPSS ® Statistics (version 21.0).
Student’s t or Fisher exact tests were used to compare variables
between cohorts as appropriate. We performed multivariate lo-
gistic regression analysis for treatment groups separately in order
to evaluate the effect of initial CVAI, initial DD, initial CR,
duration of helmet use, and age, on treatment achievement. The
p values of < 0.05 was considered statistically significant.

Results

In this study, 97 infants received helmet therapy either due to DP
(n= 53) or AB (n = 44). Figure 1 shows photographs of infants
with helmet therapy. Three and five infants with DP and AB,
respectively, whose treatments were terminated were excluded
from the study. Therefore, final assessment was based on data
from 50 and 39 patients with DP and 39 AB, respectively.

Generally, DP (64%) and AB (77%) were observed more in
males. A total of 80.9% (72/90) infants were delivered through
CS, and 24.7% (22/90) were premature (full term, 38–40weeks).
A total of 4.2% infants had torticollis, and 28.9%were twin pairs.
Infant demographics and clinical features are shown in Table 1.

Twenty-one infants with DP received helmet therapy be-
fore 6 months of age (group DP1), and 29 infants with DP
received helmet therapy after 6 months of age (group DP2).
Similarly, 22 infants with AB started helmet treatment before
6 months of age (group AB1), and 17 infants with AB re-
ceived helmet treatment after 6 months (group AB2). The
mean age of infants with AB at treatment onset was 6.3 ±
1.89 (range, 3.5–12.3) months and that of infants with DP
was 6.7 ± 1.94 (3.8–10.9) months (p = 0.296). Mean treatment
duration was 19 and 20 weeks for infants with DP and AB,
respectively. Group DP1 infants used helmets for 15.4 ± 5 (8–
25.5) weeks, whereas group DP2 infants used helmets for 21
± 8.6 (9–39) weeks (p = 0.009). Group AB1 and group AB2
infants received helmet treatment for 17.5 ± 6.7 (6.3–31.9)
weeks and 21.9 ± 6.7 (10.1–36.4) weeks, respectively (p =
0.048). Complications related to helmet therapy were ob-
served in four patients, of whom three had sleeping problems
and one had dermatitis (Table 1).

Mean onset CVAI was 10.4% ± 3.5% (range, 7.1–20.4%)
for infants with DP. After helmet treatment, cranial asymmetry
decreased to 4.1% ± 1.9% (range, 1–9.3%) (p = 0.001), and
84% (CVAI < 6.25%) recovery was achieved. For infants with
AB, mean onset CVAI was 9.9% ± 2.5% (7.2–17.7%). Cranial
asymmetry improved to 85% (CVAI < 6.25%) and 36%
(CVAI < 3.5%) by reducing mean CVAI to 4.2% ± 1.7%
(0.2–9%) (p = 0.001). The initial mean DD measurements
were 14.5 ± 4.2 (range, 11–26) in group DP, and a decrease
was noted at treatment end (6 ± 2.8; range, 2–13). At treatment
end, mean onset CI of infants with AB decreased from 95.8 ±
2.2 (range, 94–103) to 89.4 ± 2.6 (range, 84–95) (Table 2).

CVAI showed statistically significant differences between
treatment onset and end in subgroups. In addition, the

Table 1 Demographics and
clinical features of patients Total (n = 89) DP (n = 50) AB (n = 39)

Age (at the onset), months 6.5 ± 1.9 6.7 ± 1.9 6.2 ± 1.9

Gender

Males 62 (69.7%) 32 (64%) 30 (77%)

Female 27 (30.3%) 18 (36%) 9 (%23)

Method of delivery

Vaginal delivery birth 17 (19.1%) 9 (18%) 8 (21%)

C-section birth 72 (80.9) 41 (82%) 31 (79%)

Born age

Mature (born at > 38 weeks) 67 (75.3%) 39 (78%) 28 (72%)

Premature (born at < 38 weeks) 22 (24.7%) 11 (22%) 11 (28%)

Torticollis 4 (4.5%) 3 (6%) 1 (3%)

Twin sibling 26 (29.2%) 16 (32%) 10 (25.6%)

Number of patients with complications 4 (4.5%) 2 (4%) 2 (5%)

Dermatitis 1 (1.1%) 1 (2%) 0

Sleep intolerance 3 (3.4%) 1 (2%) 2 (5%)

Values are presented as means ± SD or number/percentile. DP deformational plagiocephaly, AB asymmetric
brachycephaly
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regression of CVAI between groups DP1 versus DP2 and
groups AB1 versus AB2 were statistically significant [group
DP (DP1, − 7.5% ± 1.2% vs. DP2, − 5.4% ± 1.5%; p = 0.001);
group AB (− 6.6% ± 1.4% vs. − 4.4% ± 2.5%; p = 0.0013)]
(Tables 3 and 4).

DD values showed statistically significant differences
between treatment onset and end in the subgroups
(Tables 2 and 3). Additionally, the regression of DD be-
tween groups DP1 versus DP2 and groups AB1 versus
AB2 were statistically significant [group DP (DP1, −
9.9 mm ± 1.8 vs. DP2, − 7.6% ± 2.4%; p = 0.005); group
AB (− 8.4 mm ± 1.8 vs. − 6.3 ± 2.5; p = 0.0034)] (Tables 3
and 4).

As CVAI of < 3.5% is assumed as the normal cranial shape,
a successful treatment was achieved in 43% of all infants with
DP (DP1 48%, DP2 41%). To accomplish treatment for AB,
both brachycephaly and plagiocephaly need to be corrected.
Therefore, infants who achieved CVAI of < 3.5% and CI of ≤
89 after treatment were evaluated as treatment successes. A
total of 23% of infants with AB were successfully treated, of
which 32% were from group AB1 and 6% from group AB2.

Moreover, the acceptable mild values of CVAI < 6.25% and
CI ≤ 90 were attained by 56% of infants with AB (AB1 68%,
AB2 41%).

We performed multivariate logistic regression analysis for
treatment groups separately in order to evaluate the effect of
initial CVAI, initial DD, initial CR, duration of helmet use,
and age, on treatment achievement (Table 5).We could not see
any significant effects on individuals at DP group; however, at
AB group, age had a significant effect on treatment achieve-
ment. Treatment achievement was 3.95 times less, when age
increased 1 unit.

Discussion

This study corroborated the results of previous studies about
helmet therapy. These studies claim that correcting the

Table 2 Treatment parameters of 89 children with positional plagiocephalus and combined deformational plagiocephaly-brachycephaly at onset and end
of therapy

CVAI, % DD, mm CR, %

Group Onset of therapy End of therapy p Onset of therapy End of therapy p Onset of therapy End of therapy p

AB (n = 39) 9.9 ± 2.5 4.2 ± 1.7 0.001 12.9 ± 3.7 5.5 ± 2.6 0.001 95.8 ± 2.2 89.4 ± 2.6 0.001

DP (n = 50) 10.4 ± 3.5 4.1 ± 1.9 14.5 ± 4.2 6 ± 2.8 84.7 ± 3.6 82.9 ± 2.8 0.001

AB1 (n = 22) 10.6 ± 2.8 4 ± 1.6 13.8 ± 4.1 5.4 ± 2.7 96.3 ± 2.5 89.1 ± 2.5 0.001

AB2 (n = 17) 8.8 ± 1.5 4.4 ± 2 11.8 ± 3 5.5 ± 2.6 95.2 ± 1.6 89.9 ± 2.8 0.001

DP1 (n = 21) 11.2 ± 3.8 3.7 ± 1.8 15 ± 4.6 5.2 ± 2.4 83.1 ± 3.6 82.4 ± 2.8 0.120

DP2 (n = 29) 9.8 ± 3.3 4.4 ± 2 14.2 ± 4.1 6.5 ± 3.1 85.9 ± 3.2 83.3 ± 2.7 0.001

Values present mean ± standard deviation. DP deformational plagiocephaly, DP1 deformational plagiocephaly subgroup, age at the onset therapy <
6 months, DP2 age at the onset therapy > 6 months. AB combined deformational plagiocephaly-brachycephaly, AB1 combined deformational
plagiocephaly-brachycephaly subgroup, age at the onset therapy < 6 months, AB2 age at the onset therapy > 6 months, CVAI cranial vault asymmetry
index, DD difference between the diagonal distance, CR cephalic ratio

Table 3 Comparison of deformational plagiocephaly groups according
to age at onset of helmet treatment (< 6 months, > 6 months)

Group DP DP1 DP2 p

Age (at the onset), month 4.7 ± 0.7 7.8 ± 1.5 0.001

Duration of therapy, weeks 15.4 ± 5 20.7 ± 8.7 0.009

CVAI, %

Absolute change − 7.5 ± 1.2 − 5.4 ± 1.5 0.001

DD, mm

Absolute change − 9.9 ± 1.8 − 7.7 ± 2.4 0.0005

Values are presented as mean ± SD. DP deformational plagiocephaly,
DP1 deformational plagiocephaly subgroup, age at the onset therapy <
6 months, DP2 age at the onset therapy > 6 months, CVAI cranial vault
asymmetry index, DD difference between the diagonal distance

Table 4 Comparison of combined deformational plagiocephaly-
brachycephaly groups according to age at onset of helmet treatment (<
6 months, > 6 months)

Group AB AB1 AB2 p

Age (at the onset), month 5 ± 0.7 8 ± 1.6 0.001

Duration of therapy, weeks 17.3 ± 6.8 22 ± 6.7 0.048

CVAI, %

Absolute change (−)6.6 ± 1.4 (−)4.4 ± 2.5 0.0013

DD, mm

Absolute change (−)8.4 ± 1.8 (−)6.3 ± 2.4 0.0034

CR, %

Absolute change (−)7.1 ± 2.6 (−)5.3 ± 3.4 0.027

Values are presented as mean ± SD. AB combined deformational
plagiocephaly-brachycephaly, AB1 combined deformational
plagiocephaly-brachycephaly subgroup, age at the onset therapy <
6 months, AB2 age at the onset therapy > 6 months, CVAI cranial vault
asymmetry index, DD difference between the diagonal distance, CR ce-
phalic ratio
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asymmetry of deformational cranial shape defects is signifi-
cantly beneficial [8, 16–19]. However, the optimum onset
time of treatment is still controversial. Studies concerning
DP showed better results of helmet treatment when initiated
before 6 months of age [7, 20]. Our study compared infants
with DP aged < 6 months to those aged > 6 months and also
demonstrated better results of CVAI [group DP (DP1, − 7.5%
± 1.2% vs. DP2, − 5.4% ± 1.5%) p = 0.001] in infants aged <
6 months (Table 3). In group AB, which included infants with
DP and brachycephaly, showed similar results of the regres-
sion of CVAI in infants aged < 6 months by 62% (from
10.65% ± 2.8% to 4% ± 1.6%). The CVAI of infants with
AB aged > 6 months also improved by 50% (from 8.8% ±
1.5% to 4.4% ± 2%), and the duration of helmet therapy in
infants with DP and AB was 17.5 and 21.9 weeks, respective-
ly. After treatment, both these infant groups, either younger or
older than 6 months, showed statistically significant absolute
change in the correction rate of CVAI (p = 0.005; p = 0.0034,
respectively).

Positional head shape deformities have been a growing
issue among babies for the last three decades. The potential
functional problems as well as cosmetic and psychological
consequences revealed treatment necessity. Therefore, recent-
ly, many studies have reported on this issue [7, 8, 18, 20–28].
Repositioning, physical therapy, and cranial orthosis (molding
helmet) are accepted treatment modalities [10, 25, 26].
Repositioning and physical therapy are the initial treatment
choices for mild-to-moderate cases [23, 24]. However, it is
usually agreed that helmet therapy is beneficial for infants
with severe positional cranial deformities [9, 12, 14, 21].
Hence, the present study aimed to determine the best time to
start treatment and was not a general outcome analysis.

Better results with regard to CVAI and helmet therapy du-
ration were achieved in infants with DP when treatment was

initiated before 6 months of age (Table 3). In a prospective
study of 62 patients, Kluba et al. [7] demonstrated that initial
and final CVAIs were similar; however, when helmet therapy
was initiated before 6 months of age, the correction rates were
better at treatment end. These results are similar to our results.
Our study revealed statistically significant differences in
CVAI with changing rates between groups DP1 and DP2
(p = 0.001). Another study by Steinberg et al. [28] evaluated
1531 patients who were treated with helmets and demonstrat-
ed two times more efficacy in attaining DD < 5 mm for infants
aged < 6 months compared with that for infants aged >
9 months. Although initial DDs in group DP1 were higher
than those in group DP2 (group DP1, 15 ± 4.6 mm vs. group
DP2, 14.2 ± 4 mm) in our study, DD in 38% of infants in
group DP1 improved to < 5 mm and that in only 27% of
infants in group DP2 infants improved to < 5 mm after helmet
therapy. In addition, there are studies suggesting that the age at
treatment onset does not significantly affect CVAI ratios when
initial CVAI ratios are similar [14]. Similar to the present
study, a recent retrospective study evaluated 213 infants using
digital 3D photogrammetry; a total of 7.54% absolute reduc-
tion was noted in initial CVAI in infants (aged < 24 weeks)
with severe plagiocephaly was observed; however, this reduc-
tion was only 4.28% in infants aged > 32 weeks. Therefore,
for successful therapy (CVAI ratio < 3.5%), they reported ≤
25.5 weeks (6.4 months) as the best age for treatment onset
[20]. We also showed a better successful therapy rate of 48%
in infants aged < 6 months than that of 40% in infants aged >
6 months.

There are studies demonstrating positive associations be-
tween age at treatment onset and helmet therapy duration as
well as the initial age and asymmetry ratios [27]. Lee et al.
reported that the duration of reaching ideal CVAI was shorter
in infants whose treatment onset age was < 6 months than

Table 5 Multivariate logistic
regression analysis for treatment
groups separately in order to
evaluate the effect of initial CVAI,
DD, CR, duration of helmet use,
and age, on treatment
achievement

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)

Lower Upper

DP Age, months − .048 .200 .057 1 .812 .954 .645 1.410

Initial CR .065 .092 .503 1 .478 1.068 .891 1.279

Initial DD − .211 .326 .420 1 .517 .810 .428 1.534

Initial CVAI .143 .401 .127 1 .722 1.153 .526 2.529

Therapy duration − .097 .055 3.150 1 .076 .907 .815 1.010

Constant − 2.101 7.570 .077 1 .781 .122

AB Age, months − 1.373 .597 5.292 1 .021 .253 .079 .816

Initial CR − .758 .393 3.720 1 .054 .469 .217 1.012

Initial DD − .306 .230 1.771 1 .183 .736 .469 1.156

Initial CVAI .024 .334 .005 1 .942 1.025 .532 1.973

Therapy duration .039 .074 .281 1 .596 1.040 .899 1.203

Constant 81.721 39.822 4.211 1 .040 .000
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those whose treatment onset age was 6–12 months [22].
Similarly, in the present study, treatment duration was less
when treatment onset age was < 6 months.

Many studies on treatment onset and duration for DP have
been published; however, patients with AB (combined DP and
brachycephaly) have usually not been included in these stud-
ies [7, 29, 30]. The major reason may be the incidence of AB,
which is less than DP [31]. We evaluated 39 infants with AB
in our study. We found short helmet treatment duration and
better CVAI correction rates in infants aged < 6months than in
those aged > 6 months; similar results were obtained for pa-
tients with DP with statistical significance (Table 4). The goal
of having a normal-shaped head (CR ≤ 89) was achieved in
59% of patients in group AB1 at treatment end, whereas this
goal was achieved in 29% of patients in group AB2. Helmet
therapy was successful in 32% of infants with AB aged <
6 months in terms of CR and asymmetry ratios (CVAI < 3.5
vs. CI < 89); however, only 6% of infants aged > 6 months
could achieve this success. Mild to normal (CVAI < 6.25 vs.
CI ≤ 90) results were obtained for both brachycephaly and
asymmetry ratios at 68% of infants in group AB1 and 41%
of infants in group AB2. These results demonstrate that age
treatment onset is more important for infants with AB than
those with DP to attain successful therapy outcomes.

After evaluating the factors that are considered to effect the
success of treatment, such as onset CVAI, onset DD, onset CR,
helmet use duration, and age at onset of treatment by multivar-
iate logistic regression analysis, we could not see any signifi-
cant effects on individuals at DP group; however, a significant
effect on treatment of age at AB group was achieved.

There are limitations to our study. Patients with mild defor-
mational cranial molding defects were not included to the
study. The main reason for that is there is not enough aware-
ness among parents about deformational cranial molding de-
fects in our country; therefore, mild cranial asymmetries are
not often diagnosed. The other reason is the high cost of the
helmet therapy, which disinclines the family from the treat-
ment. Freudlsperger et al. classified patients according to their
age and severity of the deformity at their study in 2016. They
evaluated the CVAI values before and after helmet therapy at
infants older than 32 weeks, and showed statistically signifi-
cant difference at CVAI values at mild cranial asymmetry
compared with severe cranial asymmetry patients; however,
no significant difference was found between mild versus mod-
erate cranial asymmetry and moderate versus severe cranial
asymmetry [20]. Since the patients with mild cranial asymme-
try were not included and the sample size of patients with
severe cranial asymmetry was small in our study, we could
not perform a comparison between subgroups considering the
severity of cranial asymmetry. Nevertheless, the performed
multivariate logistic regression analysis revealed that onset
age is the only factor affecting the treatment success at
Group AB patients.

Conclusion

This study did not aim to reduce the importance of conserva-
tive treatments. Adequate treatment of mild-to-moderate cra-
nial molding deformations can be achieved by repositioning
and physical therapy. However, helmet therapy should be con-
sidered especially for moderate-to-severe cases. We showed
that early age at onset of treatment was important in both
groups, with age being the most effective factor at Group
AB patients. The results of our study emphasize the impor-
tance of early diagnosis and early onset of treatment for suc-
cessful results especially at severe cases.
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