
The term “deformational plagiocephaly” refers to a
condition in which an infant’s head becomes deformed
because external forces were applied to the malleable cra-
nium. This deformity may arise from prenatal as well
as postnatal events. Prenatally, the deformity results from
a restrictive intrauterine environment due to conditions
such as a small maternal pelvis, abnormal uterine struc-
ture, large or multiple fetuses, paucity or excess of am-
niotic fluid, or increased maternal abdominal or uterine
muscle tone.3,14,20 Postnatally, cranial deformation has
been attributed to a supine sleeping position,1,6,8,21 congen-
ital muscular torticollis,4,7,9 neurological or cervical def-
icits,17 and premature birth.2,12

Our treatment protocol involves nonsurgical manage-
ment in which a cranial orthotic device, the DOC band
(Cranial Technology, Inc., Phoenix, AZ) is used. In this
technique, a mild holding pressure is applied to the most
anterior and posterior prominences of the cranium, where
growth is not desired; at the same time, room is provided
in the orthotic device to encourage growth in adjacent flat-
tened regions. The efficacy of this technique in children
treated before they reach 1 year of age has been presented
in great detail by Levy, et al., (unpublished data) and oth-
ers.10,13–15,19 Treatment options for older infants—those

presenting after 12 months of age—remain however, con-
troversial.

It is generally believed that increasing cranial rigidity
and decreasing cranial growth prohibit orthotic treatment
in infants older than 1 year of age. However, as awareness
of positional plagiocephaly has become more widespread
and access to treatment more readily available, increasing
numbers of older infants are presenting for evaluation. Al-
though older infants still continue to represent only a
small proportion of our treatment population, treatment
results have been promising and, through a series of case
reports, we present evidence suggesting that this treatment
modality remains viable well into the 2nd year of life. 

CASE REPORTS
Case 1

This 18-month-old boy presented with severe position-
al plagiocephaly, which involved significant flattening of
the right parietooccipital and left frontal regions, and an
anteriorly positioned right ear. The infant was a singleton,
delivered vaginally at full term, with a history of supine
sleeping and neck tightness. The mother reported that the
deformity was originally observed when the boy was 2
months of age, and the referring physician’s notes stated:
“Mother has known for a long period of time that the cra-
nial vault was asymmetric but was assured that it would
straighten on its own. She reports that it is no better than
it was a year ago . . . .”
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Abbreviations used in this paper: DOC = dynamic orthotic cra-
nioplasty.

 



When the infant began treatment at 18 months of age,
there was 15 mm of cranial vault asymmetry, 7 mm of
skull-base asymmetry, and 5 mm of upper-face asymme-
try. After only 2 months of treatment, we observed a
reduction in cranial vault asymmetry to 6 mm. After 5.5
months of compliant treatment in which only a single
orthotic device was required, cranial vault asymmetry had
been reduced to 2 mm, skull-base asymmetry to 1 mm,
and upper-face asymmetry to 3 mm. During the same peri-
od, the patient’s head circumference increased from 475 to
484 mm (Fig. 1).

Case 2

This 12-month-old boy was delivered vaginally at 36
weeks of gestational age. He had a history of supine sleep-
ing and torticollis, causing him to favor turning his head
to the right side. The patient’s pediatrician first diagnosed
the abnormal head shape when the infant was 2 months of
age. The infant presented with significant flattening of the
right parietooccipital region—greater right-sided posterior
head height, and flattening of the left frontal region; the
right ear was located anterior to the left ear. The patient
entered treatment at 12 months of age. Treatment lasted
7.5 months and required two orthotic devices (Fig. 2). 

Case 3

This 12-month-old male fraternal twin was delivered by
Cesarean section at 33 weeks of gestational age. He pre-
sented with a history of in utero constraint and was report-
ed to have remained in a transverse position throughout
most of the pregnancy. The deformity was initially ob-
served at birth and continued to worsen until he entered
into treatment at 1 year of age, despite continual attempts
to reposition the child off the flattened occiput. The infant
presented with flattening of the right parietooccipital and
left frontal regions; the right ear was located anterior to the
left ear. Treatment began when the infant was 12 months
of age and lasted for 4.5 months. The patient’s parents re-
ported that, by the end of treatment, he was beginning to
remove the DOC band at his own discretion (Fig. 3).

Case 4

This 20-month-old boy, also a fraternal twin, was deliv-
ered by Cesarean section at 39 weeks of gestational age.
The abnormal head shape was initially noted at birth;
however, the patient’s parents were advised not to worry
because the head shape would improve with time. The
parents attempted to reposition the infant off the flattened
occiput until he was 7 months of age. Still concerned that
no improvement had been observed as anticipated, the
mother consulted a specialist who, despite the patient’s
age (20 months) recommended DOC treatment due to the
severity of the deformity. The infant presented for treat-
ment with flattening of the left parietooccipital, right
frontal regions; the left ear was located anterior to the right
ear. The duration of treatment was 4.5 months, and only a
single orthotic device was required (Fig. 4).

DISCUSSION

In this article, we have presented case examples demon-
strating that orthotic treatment of deformational plagio-
cephaly may be extended into the 2nd year of life.
Although a diminishing cranial growth curve and increas-
ing cranial rigidity certainly present a greater challenge
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Fig. 1. Case 1. Left: Photograph showing the vertex of an 18-
month-old boy with right-sided plagiocephaly.   Right: Posttreat-
ment view of the vertex obtained after 5.5 months of DOC treat-
ment.

Fig. 2. Case 2. Pretreatment (upper left) and posttreatment
(upper right) photographs showing the vertex of a 12-month-old
boy with plagiocephaly and torticollis. Note the rounding of the
right occiput and improvement in the frontal area after treatment.
Pretreatment (lower left) and posttreatment (lower right) posterior
views of the same infant. Neck-stretching exercises were instituted
and, by the end of treatment, the infant demonstrates a near neutral
position. Improvement in asymmetrical head height is also noted.
Treatment lasted for 7.5 months and required two orthotic devices. 



than that faced in treating younger patients, in our experi-
ence there is no reason to withhold treatment simply be-
cause the infant is approaching 1 year of age. Many in-
fants in our program, who entered treatment at 9, 10, or 11
months of age, have greatly benefitted from treatment and
continue to do well past their 1st birthdays.

We believe that the ability to provide successful out-
comes in these older infants is directly related to the de-
sign of the orthotic device and the treatment protocol fol-
lowed. The dynamic technique was specifically designed
as a more proactive approach, with each orthotic device
custom made for the individual infant’s deformity and
pressures specifically applied to redirect symmetrical
growth of the cranium. Initial improvement is commonly
observed within the first several weeks, and the infant is
examined on a weekly-to-biweekly basis so that adjust-
ments to the orthotic device can be made to ensure that
optimum correction is achieved. In our opinion, it is this

direct and continued involvement in the patient’s care that
has allowed us to expand the treatment window into the
2nd year of life because it more efficiently captures and
redirects the remaining cranial growth. 

Despite the fact that the DOC technique offers the op-
portunity to provide treatment to an infant older than 12
months of age, it is not our intention to suggest that treat-
ment in younger infants should be delayed. In fact, we
have long realized that the ideal candidate for orthotic
treatment presents within the first 6 months of life (Fig. 5)
and, in those patients who present at an older age, correc-
tion is typically slower and treatment takes longer.11

Unfortunately, delays in intervention caused by waiting
for the head to “round out on its own” or by unsuccessful
attempts at repositioning often push treatment beyond 12
months of age.

Clinical observations suggest that the untreated condi-
tion does not improve without intervention4,5,16,18,19,22 (Fig.
6). Likewise, we have found that repositioning is often
attempted past an age when this would realistically be ex-
pected to be effective. More than 93% of the parents in our
treatment program reported engaging in unsuccessful
attempts to reposition their infants for a period of at least
2 months, with many indicating that repositioning was
attempted for at least 4 to 6 months. Repositioning is most

Neurosurg. Focus / Volume 9 / September, 2000                                                                                               

Dynamic orthotic cranioplasty

3

Fig. 3. Case 3. Pretreatment and (left) posttreatment (right)
views of the vertex of a 12-month-old male fraternal twin (Baby A)
with right-sided plagiocephaly. Treatment lasted 4.5 months and
required a single orthotic device. Note the improvement in the
overall configuration of the patient’s head, as well as the right ear
shift, which is often difficult to achieve after a patient reaches 12
months of age.

Fig. 4. Case 4. Pretreatment (left) and posttreatment (right)
views of the vertex of a 20-month-old fraternal twin (Baby A) with
left-sided plagiocephaly. Again, the overall configuration of the
head is improved following 4.5 months of compliant treatment.

Fig. 5. Pretreatment (upper left) and posttreatment (upper right)
views of the vertex of an infant treated for unilateral occipital pla-
giocephaly. Pretreatment (lower left) and posttreatment (lower
right) posterior views of the same infant. Note the correction of the
asymmetrical head height. Treatment lasted 5 weeks and began
when the patient was 3.5 months of age. This rapid correction
demonstrates the advantage of early intervention. 



successful when it occurs before infants reach 4 months of
age, after which time they have acquired the ability to
reposition themselves. In the case of a moderate or severe
deformity, repositioning may not be effective, regardless
of age, because this would require the head to balance on
the prominent aspect of the occiput, an inherently unstable
position.

The authors acknowledge the limitations of the work
presented, and recognize that additional prospective stud-
ies are warranted to present more definitive data demon-
strating the efficacy of DOC treatment past 12 months of
age. For infants who enter treatment after 1 year of age, it
will be important to establish realistic expectations, be-
cause we certainly would not expect them to achieve the
same level of correction observed when infants enter treat-
ment at a much earlier age.11 Additionally, parents of older
infants should be instructed to expect longer treatment
times and, depending on the infants’ specific growth pat-
terns, a second orthotic device may be required to maxi-
mize the correction achieved. However, given the benefits
of even a modest reduction in asymmetry, these are rela-
tively minor concerns.
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Fig. 6. Left: Three-dimensional computerized tomography scan
obtained in a 7-month-old girl who was referred for cranial band-
ing, but due to financial restraints could not undergo treatment.
Physical therapy and a repositioning program were instituted.
Right: At 19 months of age, 1 year later, it is noted that the skull is
larger, but the deformity remains. (Images courtesy of Drs. David
Matthews and Scott McLanahan, Charlotte, North Carolina.)


