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Abstract
Skull deformations affect approximately 45% of newborn babies, the most common ones being:
plagiocephaly, brachycephaly and scaphocephaly. The first symptoms can be observed 4 to 8 weeks
after birth. The causes of skull deformation in newborns can be divided into congenital ones and those
acquired after birth. An increase in the incidence of acquired head deformations can be attributed to the
“BACK TO SLEEP” campaign, carried out in 1992 by the American Academy of Pediatrics (AAP), which was
aimed to reduce the frequency of sudden infant death syndrome (SIDS) by placing babies to sleep in the
supine position. By the year 2000, the number of SIDS incidents had been significantly lowered, however,
it seems that this improvement was achieved at the cost of an increased number of head deformations
[3, 4, 5, 34].
Skull deformations, if left untreated, may have consequences for the future. Plagiocephalic
deformations may be associated with delayed intellectual and motor development [2].
Early recognition of the condition and the appropriate classification of each skull deformation are
crucial for the success of the treatment [8]. Treatment choice depends on the etiology of the problem
and its severity, as well as on the age of the infant. Available options include training for the parents/
caregivers, physical therapy, custom head orthosis and surgical intervention.
Key words: “oblique head”, plagiocephaly, brachycephaly, scaphocephaly, rehabilitation, orthotic
equipment, helmet therapy

Streszczenie
Deformacje czaszki występują u około 45% niemowląt. Najczęściej stwierdzane są: skośnogłowie
(plagiocefalia), krótkogłowie (brachycefalia) i łódkogłowie (skafocefalia). Pierwsze objawy zauważane
są najczęściej pomiędzy 4 a 8 tygodniem życia. Przyczyny deformacji czaszki można podzielić na
wrodzone i nabyte po urodzeniu. Wzrost częstości nabytych deformacji czaszki można powiązać z
prowadzoną od roku 1992 przez Amerykańskie Towarzystwo Pediatryczne (AAP) kampanią społeczną
“BACK TO SLEEP”, mającą na celu zapobieganie nagłej śmierci niemowląt (SIDS) poprzez kładzenie dzieci
w pozycji na wznak. Do roku 2000 liczba przypadków SIDS istotnie się obniżyła, zwiększyła się jednak
częstość deformacji czaszki [3, 4, 5, 34].
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Deformacje czaszki, pozostawione bez leczenia, mogą mieć konsekwencje w przyszłości. Deformacje
plagiocefaliczne mogą być związane z opóźnionym rozwojem intelektualnym i motorycznym [2].
Wczesne rozpoznanie nieprawidłowości i ich prawidłowa klasyfikacja są punktem wyjścia skutecznego
leczenia. Wybór metody leczenia zależy od etiologii deformacji oraz jej ciężkości, a także od wieku
dziecka. Opcje terapeutyczne obejmują szkolenie rodziców/opiekunów w prawidłowej pielęgnacji
dziecka, fizjoterapię, indywidualnie przygotowywane ortezy głowy oraz leczenie chirurgiczne.
Słowa kluczowe: skośnogłowie, plagiocefalia, krótkogłowie, brachycefalia, łódkogłowie, skafocefalia,
rehabilitacja, orteza, kask terapeutyczny
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INTRODUCTION
The problem of skull shape accompanied men since
time immemorial, the oldest records dating from Peru
30,000 years ago [1]. In those days it was believed that
shaping the skull in a particular way would guarantee the
acquisition of specific skills required for high positions
in society, so skulls were deliberately disfigured. Today
we face the opposite situation: we try to protect the
physiological “round” shape of the child’s head and any
deformations are unwelcome.
The first publications identifying skull deformities
as a problem in newborn children date back to 1936. It
took another forty years until the first attempts to supply
children with head orthoses took place in 1970 [1].
Nowadays skull deformations are diagnosed in
45% of newborn babies, the most common ones being:
plagiocephaly, brachycephaly and scaphocephaly. The
first symptoms are observable between the 4th and 8th
week of life [2, 3, 4, 5].

ETIOLOGY
The causes of skull deformation in newborns can be
divided into congenital ones and those acquired after
birth. Risk factors for deformities in utero include: genetic
syndromes, multiple pregnancy, high fetal weight, a small
uterus, uterine malformations, traumatic birth, male
gender and metabolic disorders during pregnancy [3, 6].
Risk factors for postnatal deformities include: prematurity,
intensive care of the newborn, the high weight of the
child, low activity, muscle tone asymmetry, torticollis,
disorders of bone mineralization, decreased muscle tone
and “favorite position” [7].
In the 1990’s developed countries all over the world
started reporting an increasing frequency of head
deformations in children. This turned out to be closely
related to the “back to sleep” campaign, initiated in 1992
by the American Academy of Pediatrics (AAP) in order
to reduce the incidence of sudden infant death syndrome
(SIDS) by placing babies to sleep in the supine position
[4,8]. Before the introduction of this program, the number
of children with ”oblique head” was estimated at 1: 300
births. Current estimates are much higher, as high as
1: 60 births [9]. This is because the baby’s skull is very
soft and plastic. Positional head deformity is caused by
external pressures on the rapidly developing skull at

work when the same lying position is kept for a longer
time [7].
By 2000, the number of SIDS had significantly decreased.
However, in many cases the recommendations of the
AAP were understood too literally, so that more and
more caregivers refrained from putting their children
in positions other than lying supine. In consequence,
the flattening of the skull in children became a growing
issue [7, 8].

EPIDEMIOLOGY AND CLASSIFICATION
The most frequently observed deformities of the skull
are: plagiocephaly, brachycephaly and scaphocephaly.
Plagiocephaly, or “oblique head”, is a deformity
characterized by the flattening of one side of the posterior
section of the head with compensatory ipsilateral frontal
bossing.
The clinical symptoms of plagiocephaly include:
craniofacial asymmetry, the ear on the affected side
is situated ventrally, a higher setting of the eye on the
flattened side. Plagiocephaly was diagnosed in 1: 300
live births in 1976, nowadays it is found in 1:60 live
births [10].
The deformity is more common among males and
is more frequently right-sided [10, 11, 12].
Around 62% of all children have flattening of the right
side [9]. The main cause of oblique head after delivery
is repeated external pressure to the one side of a rapidly
growing skull; the most common reason (88%) for this
being a fixed, unchanged position during sleep [7, 9,
11, 12].
Positional plagiocephaly should be differentiated from
torticollis, which may also cause head deformity [9, 13].
Torticollis is a congenital muscular dystrophy, which
is a consequence of abnormal blood flow through the
muscles, leading to their fibrosis. Reduced muscle length
puts the baby’s head in a forced position, resulting in
the unilateral flattening of the posterior section of the
head. This problem may affect up to 85% of the children
with plagiocephaly.
Plagiocephaly could also be related to the premature
closure of the lambdoid suture, resulting in a type of
craniostenosis (fig. 1).
Brachycephaly, the second most common deformity,
is called short head syndrome [6]. It is characterized by
flattening of the entire occipital part of the skull, resulting
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Fig. 1. Plagiocephaly- top view; scan (le!), photo of a 6 months boy (right) (courtesy of VIGO Ortho Sp. z o.o.).
Fig. 1. Plagiocefalia/Skośnogłowie- widoku z góry, skan (po
lewej), zdjęcie chłopca w 6 miesiącu życia (po prawej)
(udostępnione dzięki uprzejmości ﬁrmy VIGO Ortho
Sp. z o.o.).
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in the shortening of the anterior-posterior dimension
and the compensatory expansion of the medial-lateral
dimension. “Top of the head” is a phenomenon commonly
associated with brachycephaly, when the cranial vault at
the rear is in a higher position [2]. (fig. 2).
Scaphocephaly is another kind of skull deformation.
It is also known as narrow head and is characterized by
the lengthening of the anterior-posterior dimension with
the reduction of the temporal dimension. Scaphocephaly
prevalence is 1: 2000 of live births, and the condition is
three times more common in boys. The premature closure
of the sagittal suture seems to be the main cause of this
type of craniostenosis. The next cause of craniostenosis
can be the wedging of the child’s head in utero, under
the mother’s ribs [13]. (fig. 3).
The term craniostenosis refers to the situation when
one or multiple sutures of the skull close too early.
Closing of the sutures can be observed even during

Fig. 2. Brachycephaly; from the le!: 5 months boy scan; 7 months boy; 5 months girl (courtesy of VIGO Ortho Sp. z
o.o.).
Fig. 2. Brachocefaila/Krótkogłowie; od lewej: skan 5 miesięcznego chłopca; 7 miesięcznego chłopca; 5 miesiecznej dziewczynki
(udostępnione dzięki uprzejmości VIGO Ortho Sp. z o.o.).

pregnancy or in the first months of life. Plagiocephaly
or scaphocephaly develop resulting from the premature
closure of the lamboid or saggital suture, accordingly. 1316% children with craniostenosis develop plagiocephaly
[13]. Craniostenosis is the most dangerous deformation,
as it can generate pressure on the brain with ensuing
brain hypo-vascularity, increased intracranial pressure,
developmental/ neuropsychiatric problems or problems
with social adaptation. (fig. 4).

CONSEQUENCES

Fig. 3. Scaphocephaly due to craniostenosis. 3 months boy
(courtesy of VIGO Ortho Sp. z o.o.).
Fig. 3. Scaphocephalia/Łódkogłowie spowodowane
kraniosynostozą. 3 miesięczny chłopiec (udostępnione
dzięki uprzejmości VIGO Ortho Sp. z o.o.).

Neglected skull deformations may have unfavorable
consequences in the future. Children suffering from
plagiocephaly without adequate support were reported to
have a five times higher risk of abnormal speech development
and language deficits. Plagiocephalic deformations were
recently found to be related to delayed intellectual and
motor development [9, 13]. School-age children often
need supportive education, speech therapy, physiotherapy
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Fig. 4. Craniostenosis a!er surgery (courtesy of VIGO Ortho Sp. z o.o.).
Ryc. 4. Kraniosynostoza po korekcie chirurgicznej (udostępnione dzięki uprzejmości VIGO Ortho Sp. z o.o.).

or occupational therapy. Astigamtism is also frequently
diagnosed in children with plagiocephaly. The aesthetic
aspects of this condition include problems with fitting
prescription glasses or difficulties with fitting protective
helmets for sports activities, such as snowboarding or
cycling.

TREATMENT
Our practice as rehabilitation medicine consultants
shows that neonatologists and paediatricians do not
refer patients to us due to skull deformities, but rather
diagnose psychomotor developmental delay, positional
asymmetries or torticollis.
The early recognition of skull deformation and precise
classification are crucial factors for successful treatment
[8]. Several treatment approaches can be considered,
depending on the etiology, severity of the problem and
the age of the patient, namely: training for the parents/
caregivers, physical therapy, custom head orthosis and
surgical intervention [8, 14, 15].

Caregivers training/behavioral training
The first step in approaching plagiocephaly is to teach
caregivers how to carry the child correctly and what
are the correct child-handling techniques, as well as to
introduce a home-based exercise program of corrective
positioning. In the literature, therapies that do not involve
physical therapy per se, are usually based on everyday
activities performed by the caregivers in a way which
reshapes the head deformation [13]. Caregivers are also
taught how to feed the child [7]. They are informed about
the necessity of changing the position of the child quite
often, with special regard towards lying prone and they
learn how to arrange the positions in a proper way [16].
Sitting, e.g. in a car seat, should usually be avoided [8, 9].
Home-based exercise programs put stress on using the
side of the child which is spontaneously less used [17].
Some reports found that caregiver training alone proves
to be an effective intervention for plagiocephaly [18].

However, other studies indicate that full improvement
can be achieved in only up to 30 percent of the cases and
that intervention needs to be continued with a custommade head orthosis [7]. In fact, repositioning itself and
teaching the caregivers the appropriate techniques of
handling, seems to resolve the problem only partially
[14]. At the same time, training is a very useful preventive
tool against the development of plagiocephaly. Raising
the awareness of the caregivers about the importance
of symmetric stimulation and supervised prone lying
seems to be a reasonable precaution for position-induced
plagiocephaly. It may also affect the child’s development
in a positive way, as the prone position is more and
more often reported to be irrelevant for typical motor
development and is found dangerous by some researchers
due to the choking hazard [19].

Physical therapy
Physical therapy programs concentrate on stimulation
of the motor development with a strong focus on the
symmetric performance according to the child’s age,
increasing elasticity of sternocleidomastoid muscles
and achieving the full, active cervical range of motion
followed by positioning [8, 15, 16, 17, 20]. Manual therapy
manipulations and ostheopathy are also accepted as means
of therapeutic intervention [21, 22]. The effectiveness of
physical therapy is considered to be rather good, especially
when the condition is recognized at an early stage [6, 15,
22, 23, 24]. However, according to van Vlimmeren, 30%
of the children who had received physical therapy, still
presented asymmetry in skull architecture at the age of
6 months [15]. Physical therapy is often recommended
to caregivers of infants with skull asymmetry, as there
are some reports that indicate motor delay within this
group of patients [16, 17]. On the other hand, there are
also studies which did not find a correlation between
gross motor development and skull deformation [15].
Still, the prevalence of torticollis within the plagiocephaly
group is significantly higher and hence physical therapy
seems to be necessary [7].
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Physical therapy remains the main therapeutic approach
in plagio- and brachycephaly but the term comprises a
lot of different interventions which may vary depending
on their time of introduction.

Custom-made head orthosis
A custom-made head orthosis may be indicated when
all the previous approaches are found to be insufficient
[2, 7, 8, 20]. Helmet therapy is the method most often
recommended in the literature [14, 25, 26, 27]. Some
studies even see it as the therapy of choice for moderate
and severe cases of plagiocephaly [14].
The principle of using a head orthosis is to redirect
the process of growing into the areas where the head is
flattened [28, 29]. These locations are exposed to less
or no resistance compared to the areas that are round.
Hence the head, with time, changes its shape in a desired
manner [6]. Usually the process of forming the orthosis
begins with plaster casting or 3D scanning in order to
form a positive mould [6]. The helmet needs to be worn
daily for 23 hours. The average age when helmet therapy
is introduced is 7.6 months (ranging from 3 to 14 months)
[7]. In general, guidelines recommend starting helmet
therapy within the first year of the child’s life, when skull
growth in size is substantial [30]. Helmet therapy is also
a good option for patients who had deteriorated despite
the corrective steps undertaken [31]. The average length
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of helmet therapy is 3.7 months [7].
Despite these general recommendations, reaching
consensus about the initiation, duration and even application
of orthotic management in plagiocephaly remains difficult.
In spite of numerous reports on the beneficial effects of
custom-made helmets, systematic reviews reveal that
most of these studies lack comprehensive methodology,
so evidence-based conclusions are compromised [3].
Another problem is that helmet therapy is not free of risks:
sores may form and the helmet may be uncomfortable
for the child. On the other hand, these complications
occur only in 25.4% of the cases, are of a mild degree and
resolve spontaneously [27]. The experiences of parents/
caregivers are generally positive [4].
There is a strong urge for standardization of orthotic
intervention in plagiocephaly, as 5 out of 7 studies prove it
to be a more effective way of correcting cranial asymmetry
in comparison to positioning alone [20]. In the survey
conducted by Lee et al. 58% of all plastic surgeons would
recommend helmet therapy for moderate and severe
cases of plagiocephaly [32]. (fig. 5).
Effects of helmet therapy (fig. 6, fig. 7, fig. 8)

Surgical interven"on
Frontal orbital advancement (FOA) is considered to be
the gold standard for coronal suture stenosis and is widely
practiced [33]. The development of new technologies

Fig. 5. Vigo Helmet (courtesy of VIGO Ortho Sp. z o.o.).
Ryc. 5 Kask Vigo (udostępnione dzięki uprzejmości VIGO Ortho
Sp. z o.o.).

Fig. 7. Six-month therapy (courtesy of VIGO Ortho Sp. z
o.o.).
Ryc. 7. Po terapii sześciomiesięcznej (udostępnione dzięki
uprzejmości VIGO Ortho Sp. z o.o.).

Fig. 6. Six-month therapy (courtesy of VIGO Ortho Sp. z
o.o.).
Ryc. 6. Po terapii sześciomiesięcznej (udostępnione dzięki
uprzejmości VIGO Ortho Sp. z o.o.).

Fig. 8. Four-month therapy (courtesy of VIGO Ortho Sp. z
o.o.).
Ryc. 8. Po terapii czteromiesięcznej (udostępnione dzięki
uprzejmości VIGO Ortho Sp. z o.o.).
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Fig. 9. Craniostenosis surgery (courtesy of VIGO Ortho Sp.
z o.o.).
Ryc. 9. Leczenie operacyjne kraniosynostozy (udostępnione
dzięki uprzejmości VIGO Ortho Sp. z o.o.).

brought many modifications to the original approach.
The main goal of the procedure is to obtain cranial and
facial symmetry and to diminish functional limitations.
The procedure requires full anesthesia. In every case the
frontal-orbital bar is stabilized with a plate. The temporal
bossing may be reshaped and filled with a piece of bone or
cut and slid to the front. The disadvantage of this technique
is a long incision, the risk of significant blood loss and
the long hospitalization period required. Some studies
demonstrated a relapse on the follow-up evaluation. The
minimum age of the child that qualifies for this kind of
surgery is 6 months (fig. 9).

CONCLUSION
The prevalence of plagiocephaly has increased significantly
in recent times; still most of the cases are mild to moderate.
As the wrong diagnosis and wrong treatment of skull
deformities may lead to unnecessary complications, it
is important for paediatricians and neonatologists to
be trained in diagnosing head deformation. A careful
diagnostic process must be applied every time in order
to rule out synostosis. There are different suggestions
on how to handle the problem of cranial asymmetry. It
seems that the most reasonable approach is to implement
positioning and physiotherapy. In case of moderate and
severe deformations, it is recommended using a custommade head orthosis as the most effective non-invasive
method of forming the skeleton of the skull. Still these
approaches need further evaluation as there are contradicting
reports about their effectiveness. In the case of synostosis,
surgical intervention should be considered.
REFERENCES
1. Jo Ling Goh BA, David F Bauer MD, Susan R Durham
MD, Mitchell A Stotland MD. Orthotic (Helmet) Therapy
in the Treatment of Plagiocephaly, Neurosurgical Focus,
2013;35(4):e2.
2. Dörhage KWW, Beck-Broichsitter BE, von Grabe V, Sonntag
A, Becker ST, Wiltfang JMD. Therapy effects of head orthoses
in positional plagiocephaly, Journal of Cranio-Maxillofacial
Surgery (2016), doi: 10.1016/j.jcms.2016.06.035.
3. Moghaddam MB, Brown TM, Clausen A, DaSilva T, Ho
E, Forrest CR. Outcome analysis after helmet therapy
using 3D photogrammetry in patients with deformational
plagiocephaly: The role of root mean square. Journal of Plastic,
Reconstructive & Aesthetic Surgery 2014;67:159e165.

4. Rowland K, Das N, Helmets for positional skull deformities:
A good idea, or not? The Journal of Family Practice, January
2015;Vol 64:No 1.
5. Schulz M, Spors B, Haberl H, Thomale UW. Results of
posterior cranial vault remodeling for plagiocephaly and
brachycephaly by the meander technique. Childs Nerv
Syst. 2014;30:1517-1526.
6. Morterson P, Steinbok P, Smith D. Deformational plagiocephaly
and orthotic treatment: indications and limitations. Childs
Nerv Syst. 2012;28:1407-1412.
7. Losee JE, Mason AC, Dudas J, Hua BS, Lan B, Mooney MP.
Nonsynostotic Occipital Plagiocephaly: Factors Impacting
Onset, Treatment, and Outcomes. Plastic and Reconstructive
Surgery, May 2007, Volume 119, Number 6.
8. Biggs Wend S. Diagnosis and Management of Positional
Head Deformity. American Family Physician, Volume 67,
Number 9, May 1, 2003.
9. Kalra R, Walker ML. Posterior plagiocephaly. Childs Nerv
Syst. 2012;28:1389-1393.
10. Mohammed F Shamji, Elana C Fric-Shamji, Praneal Merchant
BS, Michael Vassilyadi. Cosmetic and Cognitive Outcomes
of Positional Plagiocephaly Treatment. Clin Invest Med.
Vol 35(5), October 2012: E246.
11. Margulis A, Hatuel V, Weinberg A, Neuman A, Israel Z,
Wexler MR. Plagiocephaly in children: etiology, differential
diagnosis and helmet treatment, Harefuah. 1999 Apr
2;136(7):532-7, 588, 587.
12. Bruner TW, David LR, Gage HD, Argenta LC. Objective
outcome analysis of soft shell helmet therapy in the treatment
of deformational plagiocephaly. J Craniofac Surg. 2004
Jul;15(4):643-650.
13. Di Rocco C, Paternoster G, Caldarelli M, Massimi L,
Tamburrini G. Anterior plagiocephaly: epidemiology,
clinical findings, diagnosis, and classification. A review.
Childs Nerv Syst. 2012;28:1413-1422.
14. Kluba S, Kraut W, Calgeer B, Reinert S, Krimmel M.
Treatment of positional plagiocephaly – Helmet or
no helmet? Journal of Cranio-Maxillo-Facial Surgery
42,2014;683e688.
15. van Vlimmeren LA, van der Graaf Y, Boere-Boonekamp
MM, L’Hoir MP, Helders PJ, Engelbert RH. Effect of Pediatric
Physical Therapy on Deformational Plagiocephaly in Children
with Positional Preference, Arch Pediatr Adolesc Med.
2008;162(8):712-718.
16. Cabrera-Martos I, Valenza MC, Benítez-Feliponi A,
Robles-Vizcaíno C, Ruiz-Extremera A, Valenza-Demet G.
Clinical profile and evolution of infants with deformational
plagiocephaly included in a conservative treatment program.
Childs Nerv Syst. 2013;29:1893-1898.
17. van Wijk RM, van Vlimmeren LA, Groothuis-Oudshoorn
CG, Van der Ploeg CP, Ijzerman MJ, Boere-Boonekamp MM.
Helmettherapy in infants with positional skull deformation:
randomized controlled trial. BMJ. 2014;348:g2741.
18. Boere-Boonekamp MM, van der Linden-Kuiper LT LT.
Positional preference: prevalence in infants and follow-up
after two years. Pediatrics. 2001;107(2):339-343.
19. Davis BE, Moon RY, Sachs HC, Ottolini MC. Effects of
sleep position on infant motor development. Pediatrics
1998;102:1135-1140.
20. Xia JJ, Kennedy KA, Teichgraeber JF, Wu KQ, Baumgartner
JB, Gateno J. Nonsurgical Treatment of Deformational

Early diagnosis and treatment of children with skull deformations
Plagiocephaly, a Systematic Review. Arch Pediatr Adolesc
Med. 2008;162(8):719-727.
21. Biedermann H. Manual therapy in children: Proposals for an
etiologic model. J Manipulative Physiol Ther. 2005;28(3):el15.
22. Blanchard Y, Neilan E, Busanich J, Garavuso L, Klimas
D. Interrater reliability of early intervention providers
scoring the Alberta Infant Motor Scale. Pediatr Phys Ther.
2004;16:13-18.
23. Hutchison BL, Stewart AW, Mitchell EA. Deformational
plagiocephaly: a follow-up of head shape, parental concern
and neurodevelopment at ages 3 and 4 years. Arch Dis
Child. 2011;96:85-90.
24. Vargish L, Mendoza MD, Ewigman B. Use physical therapy
to head off this deformity in infants. Consider early PT to
prevent severe deformational plagiocephaly. J Fam Pract.
2009;58:E1-E3.
25. Bialocerkowski AE, Vladusic SL, Howell SM. Conservative
interventions for positional plagiocephaly: a systematic
review. Dev Med Child Neurol. 2005;47:563e570.
26. Kim SY, Park MS, Yang JI, Yim SY. Comparison of helmet
therapy and counter positioning for deformational
plagiocephaly. Ann Rehabil Med. 2013; 37:785-795.
27. Wilbrand JF, Wilbrand M, Malik CY, Howaldt HP, Streckbein
P, Schaaf H, Kerkmann H. Complications in helmet therapy.
J Craniomaxillofac Surg. 2012b; 40:341e346.
28. Loveday BPT, de Chalain TB. Active counterpositioning
ororthotic device to treat plagiocephaly? J Craniofac Surg.
2001; 12:308-313.
29. Rogers GF. Deformational plagiocephaly, brachycephaly,
and scaphocephaly. Part II: prevention and treatment. J
Craniofac Surg. 2011; 22:17-23.
30. Kelly KM, Littlefield TR, Pomatto JK, Ripley CE, Beals SP,
Joganic EF. Importance of early recognition and treatment

295

of deformational plagiocephaly with orthotic cranioplasty.
Cleft Palate Craniofac J. 1999;36:127-130.
31. Turk AE, McCarthy JG, Thorne CH, Wisoff JH. The “back
to sleep campaign” and deformational plagiocephaly:
is there cause for concern? J Craniofac Surg. 1999;7:1218.
32. Lee A, Van Pelt AE, Kane AA, Pilgram TK, Govier DP,
Woo AS, Smyth MD. Comparison of perceptions and
treatment practices between neurosurgeons and plastic
surgeons for infants with deformational plagiocephaly. J
Neurosurg Pediatr. 2010;5:368-374.
33. Matushita H, Alonso N, Cardeal DD, de Andrade F,
Frontal-orbital advancement for the management of
anterior plagiocephaly. Childs Nerv Syst. 2012; 28:14231427.
34. Seruya M, Oh AK, Taylor JH, Sauerhammer TM, Rogers
GF. Helmet Treatment of Deformational Plagiocephaly:
The Relationship between Age at Initiation and Rate of
Correction. Plastic and Reconstructive Surgery, January
2013, Volume 131, Number 1.

Author’s contributions/Wkład Autorów
According to the order of the Authorship/Według kolejności
Conflicts of interest/Konflikt interesu
The Authors declare no conflict of interest.
Autorzy pracy nie zgłaszają konfliktu interesów.
Received/Nadesłano: 19.10.2016 r.
Accepted/Zaakceptowano: 30.11.2016 r
Published online/Dostępne online

Address for correspondence:
Anna Binkiewicz-Glińska
ul. Księdza Robaka 39, 80-119 Gdańsk
tel. 518-451-639
e-mail: abinkiewicz@gumed.edu.pl

