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1 | INTRODUCTION

| Gerd Holmstrom' | Eva Larsson'

Abstract

Purpose: To evaluate the refractive outcome and strabismus at Syears of age,
in children operated for various types of non-syndromic craniosynostosis, and
further analyse the refractive and strabismic development over time.

Methods: Eighty-nine children, who had undergone operations for non-
syndromic craniosynostosis, were examined at Syears of age. These children
also underwent ophthalmological examination preoperatively and up to 1 year
after the operation. An age-matched control group including 32 healthy chil-
dren was also recruited.

Strabismus and eye motility were registered. Refraction was measured in
cycloplegia.

Results: There was a difference regarding the refractive outcome between the
different types of craniosynostosis. Higher values of hypermetropia were found
in the metopic craniosynostosis group on both eyes. In the unicoronal cranio-
synostosis group, high values of hypermetropia and a higher degree of astigma-
tism were found on the side contralateral to the craniosynostosis. Strabismus
was found in 11/88 children of whom 10/11 had unicoronal craniosynostosis. A
vertical deviation on the side ipsilateral to the fused suture was highly prevalent
(6/10 cases). Ophthalmological dysfunctions were rare in children operated for
sagittal craniosynostosis.

Conclusion: Ocular manifestations such as strabismus, astigmatism and ani-
sometropia were highly prevalent in children operated for unilateral coronal
craniosynostosis. Children operated for metopic craniosynostosis had higher
rates of hypermetropia. The screening and follow-up protocols need to be tai-
lored with regard to the type of craniosynostosis.

KEYWORDS
craniofacial surgery, follow-up, ophthalmological outcome, orbital dysmorphology, refractive
outcome, single-suture craniosynostosis, strabismus

craniosynostosis, while syndromic craniosynostosis usu-
ally involves multiple sutures and often occurs with mal-

Craniosynostosis is a congenital condition in which the
premature fusion of one or more cranial sutures leads
to characteristic cranial deformations. The prevalence
of craniosynostosis is approximately 1 per 2000-2500
births worldwide (Governale, 2015), and in Sweden,
7.7 per 10000 births (Tarnow et al., 2022). It appears as
isolated in the majority of cases or more rarely in asso-
ciation with a craniofacial or other genetic syndrome.
Non-syndromic craniosynostosis typically involves fu-
sion of one suture, also called isolated or single-suture

formations of the cranial base and midface skeleton. The
most common single-suture craniosynostosis is sagittal
synostosis, followed by metopic synostosis, unilateral
coronal synostosis and unilateral lambdoid synostosis
(Gencarelli et al., 2016).

Oculomotor disorders and refractive errors in
syndromic craniosynostosis are well described in the
literature and are believed to be attributed to the orbital
deformity per se (Hinds et al., 2022; Khan et al., 2003;
Rafique Alietal., 2022; Tay et al., 2006; Touzé et al., 2019).
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Recently, the focus has been directed at understanding
the effects of non-syndromic craniosynostosis on
ophthalmic manifestations. Numerous studies have
documented the ophthalmological outcome in unilateral
coronal craniosynostosis, such as strabismus, astig-
matism and anisometropia (Chung et al., 2015; Gupta
et al., 2003; Levy et al., 2007; Luo et al., 2020; Macintosh
et al, 2007, Tarczy-Hornoch et al., 2008; Touzé
etal., 2022).

Ophthalmic manifestations in other forms of non-
syndromic craniosynostosis are less described; nonethe-
less, visual dysfunctions, strabismus, refractive errors
and amblyopia have been reported (Denis, Genitori,
Bardot, et al., 1994; Macintosh et al., 2011; Nguyen
et al., 2016; Roider et al., 2021).

Early surgical intervention, before 1year of age,
is preferred in most cases of non-syndromic cranio-
synostosis in order to achieve the best correction of
skull deformity and prevent intracranial hypertension
(Ntoula et al., 2021). The surgical treatment in metopic
and coronal craniosynostosis requires orbital skeleton
remodelling, and the risk of iatrogenic ophthalmolog-
ical dysfunction has been acknowledged (Elhusseiny
et al., 2021; Gencarelli et al., 2016; Samra et al., 2015;
Song et al., 2016; Yu et al., 2020).

In children treated for various types of non-syndromic
craniosynostosis, there are only a few studies that attempt to
systematically analyse ophthalmic abnormalities preopera-
tively and during the early postoperative course and further
examine the long-term ophthalmological effects (Chung
et al., 2015; Gupta et al., 2003; Macintosh et al., 2011).

In a previous study, we reported the ophthalmologi-
cal findings in children with non-syndromic craniosyn-
ostosis pre- and postoperatively up to 12months after
surgery.

Children with sagittal craniosynostosis appeared
to have a low prevalence of ophthalmic dysfunctions.
Unicoronal craniosynostosis had the highest prevalence
of strabismus, astigmatism and anisometropia, in agree-
ment with previous studies (Ntoula et al., 2021).

The purpose of this study was to evaluate the re-
fractive outcome and strabismus in 5-year-old children
operated for various types of non-syndromic craniosyn-
ostosis, as well as to analyse the development over time.

2 | MATERIALS AND METHODS

This was a follow-up study of a cohort of children
who underwent operations for various types of non-
syndromic craniosynostosis at Uppsala Craniofacial
Centre, Uppsala University Hospital, Sweden, between
September 2012 and April 2019. These children were
previously included in an analysis of ophthalmological
examinations performed preoperatively and up to 1 year
after the operation. Here, the same cohort was prospec-
tively examined at 5years of age as part of a protocolised
multidisciplinary craniofacial assessment. The examina-
tions were performed by a team of experienced orthoptists
and paediatric ophthalmologists between April 2017 and
June 2022. In the cases where the children did not attend
the follow-up appointment, medical records regarding

refraction and orthoptic measurements at 5years of age
were retrieved from local hospitals. Children with crani-
osynostosis syndromes, such as Crouzon, Apert, Pfeiffer
and Saethre—Chotzen syndromes, complex craniosynos-
tosis or rare genetic syndromes, were excluded.

The study included 89 children Syears of age (63
boys), out of whom 79 were examined at the Department
of Ophthalmology, Uppsala University. Medical records
from another 10 children, examined according to clinical
practice in the local hospitals, were collected. Seventy-
two children had a complete longitudinal follow-up,
consisting of examination preoperatively, postopera-
tively 6-12months after the surgery and at Syears of age.
Thirteen were examined preoperatively and at Syears
of age, and four were examined postoperatively and at
Syears of age.

An age-matched control group of 32 children with-
out craniosynostosis, who underwent ophthalmological
examination according to the same protocol, was also
recruited between April 2018 and October 2022. These
children were invited through nursery schools or re-
cruited when referred to the ophthalmological depart-
ment for other reasons.

2.1 | Ophthalmological examinations
Manifest or intermittent strabismus and eye motility
were noted. Refraction was measured in cycloplegia after
instillation of eye drops, including cyclopentolate 1.5%
and phenylephrine 0.85%. The spherical component and
astigmatism were noted, and the spherical equivalent
was calculated. Hyperopia was considered significant
if equal to or greater than 2.00 dioptre (D) and myopia
if equal to or lower than 0.50 D (Gronlund et al., 2006).
Astigmatism and anisometropia were considered signifi-
cant if equal to or greater than 1.00 D.

The study was approved by the Ethical Review Board
of Uppsala (2017/452) and the Swedish Ethical Review
Authority (2019-05851, 2022-01851-02), Sweden, and
was performed in accordance with the Declaration of
Helsinki.

2.2 | Statistical methods

Descriptive statistics were analysed using SPSS version
28 (IBM Corp., Armonk, NY, USA). Further statisti-
cal analysis was performed using SAS 9.4 (SAS Institute
Inc., Cary, NC). Due to the small number of children
with lambdoid craniosynostosis (n=2), this type was ex-
cluded from the statistical analysis.

The study group and control group were compared
with independent t-test. Regarding the study group, in
order to assess the effect of type of craniosynostosis on
the outcomes, logistic (proportional odds) ordinal re-
gression models were fitted for ordinal outcomes and
exact logistic regression models were fitted for binary
outcomes (yes/no). The models were adjusted for gen-
der. For binary outcomes, McNemar's tests were used to
evaluate the agreement between preoperative and post-
operative results in the study group.
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Due to the explanatory nature of the study, no adjust-
ments were performed for multiplicity; thus, all p-values
should be interpreted with that in mind. A p-value of
<0.05 was regarded as statistically significant.

3 | RESULTS

Demographics of the total study group are given
in Table 1. Mean/median age at examination was
5.12/5.05years (range 4.54—6.09 years) in the study group
and 5.32/5.25years (range 4.84-5.95years) in the control
group.

The refractive outcomes are presented in Table 2.

3.1 | Sagittal craniosynostosis
Of 58 children with sagittal craniosynostosis, refrac-
tion was assessed in 58 right eyes (REs) and 57 left
eyes (LEs). The mean/median spherical equivalent (SE)
was +1.44/+1.50D, (range —0.125 to +3.50) in REs and
+1.46/+1.50 D (range —0.625 to +3.50 D) in LEs.
Refractive data are presented in Tables 2 and 3.
One of the children with sagittal craniosynostosis was
found to have intermittent exotropia and inferior oblique
overaction at the follow-up examination at Syears of age.

3.2 | Metopic craniosynostosis
In the metopic craniosynostosis group, refraction was
assessed in all 15 REs and LEs. The mean/median SE
was +2.21/+1.88 D (range +0.88 to +5.50 D) in the REs and
+2.18/+2.00 D (range +0.75 to +5.75D) in the LEs, respec-
tively. Data are presented in Tables 2 and 3.

Orthoptic examination was conducted in 14 children;
none of them had strabismus.

3.3 | Unicoronal craniosynostosis

Of the 14 children with unicoronal craniosynostosis,
refraction was assessed in 13 REs and LEs. Data are
presented in Tables 2 and 3. The mean/median SE was
+2.10+1.75D (range +0.63 to +4.13D) in the REs and
+1.73+42.25D (range —0.25 to +5.50 D) in the LEs.

TABLE 1
at surgery in the study group.

Number (%)
Total group craniosynostosis 89
Sagittal 58 (65.2%)
Metopic 15 (16.9%)
Unicoronal 14 (15.7%)
Lambdoid 2(2.2%)
Control group 32

[Acta Ophihaimolosica

Aniso-astigmatism of 1D or more was found in 6/13
children; in 5/6 children, the greater degree was detected
on the contralateral eye to the fused suture.

Strabismus was observed in 10/14 children (71%).
Five new cases of strabismus were found at the 5-year
follow-up. The main type was exotropia with a vertical
component (Figure 1). Motility examination revealed
overaction in adduction and hypertropia in 6/14 cases
(43%), consistent with a pseudo-superior oblique palsy
predominantly ipsilateral to the fused suture. Monocular
elevation deficiency and hypotropia were noted in two
cases: in one case, ipsilateral, and in another, contralat-
eral to the fused suture.

3.4 | Lambdoid craniosynostosis

Refraction and orthoptic examination were conducted

on the two children with lambdoid craniosynostosis.

Data are presented in Tables 2 and 3. The mean/median

SE was +2.13/+2.13D (range +1.38 to +2.86 D) in the REs

and +2.25/+2.25D (range +1.38 to +3.88 D) in the LEs.
Strabismus or motility disorders were not found.

3.5 | Control group
Refraction and orthoptic examination were conducted
on 32 children. The mean/median SE was +1.36/+1.25D
(range +0.25 to +4.00D) in the REs and +1.48/+1.25D
(range +0.25 to +4.25D) in the LEs. Data are presented
in Tables 2 and 3.

No child had strabismus.

3.6 | Comparison of different types of
craniosynostosis at five-year follow-up

When comparing refraction, there was a difference re-
garding the spherical component in REs and LEs be-
tween the different types of craniosynostosis (p=0.01 and
p=0.005, respectively), mainly due to higher values of hy-
permetropia in the metopic and unicoronal craniosynos-
tosis groups compared to the sagittal group; see Table 2.
There was also a difference regarding the prevalence of
hypermetropia >2D (REs p=0.03 and LEs p=0.01); see
Table 3. Mean values of astigmatism differed statistically

Number and fraction (%) of children included in the study group at the 5-year follow-up, together with the control group, and age

Age at surgery
Sex F:M (months)*
26:63 7.39 (3.2-42.6)
12:47 4.9 (3.2-32.1)
4:11 8.2 (6.6-11.2)
9:5 10.5 (7.8-42.6)
1:1 26.0 (22.8-29.2)
15:17

Abbreviations: F, female; M, male.
“Median values and ranges are given for ages.
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between the groups (REs p=0.006 and LEs p<0.001); see
Table 2. However, the prevalence of astigmatism >1 D
differed only in LEs (p=0.002); see Table 3. Regarding
anisometropia of spherical component >1D (p=0.02)
and anisometropia of astigmatism >1D (p=0.001), the
difference was due to the higher values in the unicoronal
craniosynostosis group (Table 3). Regarding strabismus,
there was a difference among subtypes of craniosynos-
tosis (p<0.001), with the unicoronal synostosis having a
higher prevalence (Table 4).

3.7 | Comparison between the control
group and study group at Syears

Comparing the control group and study group adjusted
for gender, there was a difference regarding the refractive
values between the groups; see Tables 2 and 3. The differ-
ences were caused by the higher values of hypermetropia
(REs p=0.003, LEs p<0.001) in the metopic and unicoro-
nal craniosynostosis groups compared to the controls.
The differences between the groups regarding astigma-
tism in LEs (p<0.001), anisometropia of spherical com-
ponent (p=0.001) and anisometropia of astigmatism
(p=0.008) were due to the higher values in the unicoro-
nal group. The children with sagittal craniosynostosis
did not have a higher risk for a refractive error compared
to the children without non-syndromic craniosynostosis.

6=

5/10

Number

2/10

FIGURE 1 Prevalence of different types of strabismus in
unicoronal craniosynostosis at 5-year follow-up.

Acta Ophihulmlosic Jl
3.8 | Development of refraction over time in
different types of craniosynostosis

Regarding refractive development of mean/median val-
ues over time, see Figure 2a—f. Spherical component 22D
changed statistically significantly over time in both eyes
(p=0.0008 and p=0.0002, respectively). Similar results
were found for astigmatism >1 D (p=0.0002 for REs and
p=0.006 for LEs). However, anisometropia of spherical
component 21 D and anisometropia of astigmatism >1 D
did not change statistically over time.

3.9 | Development of strabismus over time in
different types of craniosynostosis

Three children with sagittal synostosis, all under
3months of age, were found to have strabismus preop-
eratively (exotropia), but in all cases, the exotropia dis-
appeared at the first postoperative examination. Two of
them were lost to the 5-year follow-up. One new case of
intermittent exotropia was found at the 5-year follow-up.

In the metopic craniosynostosis group, no child had
strabismus preoperatively, but one was found to have es-
otropia at the first postoperative examination. This child
failed to cooperate with proper orthoptic examination;
therefore, strabismus could not be confirmed at the 5-
year follow-up. No new cases were found.

Regarding strabismus in the unicoronal craniosynos-
tosis group, three children (two with exotropia and one
with esotropia) had strabismus at all three examinations.
Two new cases (one exotropia and one esotropia) were
found at 6-12months postoperatively, which remained
at the 5-year follow-up. The same children also devel-
oped vertical deviation. One child with intermittent exo-
tropia both preoperatively and 6 months postoperatively
was lost to follow-up. Five new cases of horizontal and
vertical deviation combined were found at 5years of age.

The development of strabismus over time in our co-
hort of children aged Syears old is presented in Table 4.

4 | DISCUSSION

In this study of 89 children, aged Syears old, who un-
derwent operations for various types of single-suture
craniosynostosis, the highest rates of ophthalmological
dysfunctions such as astigmatism, anisometropia and
strabismus were found in those operated for unilateral
coronal craniosynostosis. Children operated for metopic

TABLE 4 Prevalence of strabismus over time in children aged 5years old who were examined in at least two of three occasions
(preoperatively, 6-12months postoperatively and Syears of age), divided by type of craniosynostosis.

Strabismus preoperatively
Number and fraction (%)

Total 4/81 (5.0%) 6/76 (8.0%)
Sagittal 1/52 (2.0%) 0/50
Metopic 0/15 1/13 (8.0%)
Unicoronal 3/14 (21.4%) 5/13 (38.5%)
Lambdoid 0/1 0/0

Strabismus 6—12months postoperatively
Number and fraction (%)

Strabismus at 5-year follow-up
Number and fraction (%)

11/88 (12.5%)
1/58 (1.75%)
0/14

10/14 (71.4%)
02
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FIGURE 2 Boxplots for preoperative and postoperative results for spherical component REs (a) and LEs (b), as well as astigmatism for
REs (c) and LEs (d) and anisometropia spherical component (e) and astigmatism (f) visualised by the craniosynostosis type. The asterisk

indicates mean values.

craniosynostosis also had a high rate of hypermetropia.
Ophthalmological dysfunctions were rare in children who
underwent an operation for sagittal craniosynostosis.
Previously, among the various types of non-syndromic
craniosynostosis, focus has mainly been on the effects
of metopic and unilateral coronal craniosynostosis.
Less research has been reported about sagittal cranio-
synostosis. Moreover, there is a paucity of studies that
compare the ophthalmological outcomes between the
different types of non-syndromic craniosynostosis or
that systematically follow up on the children to evaluate
the longitudinal effects on preschool age. The present
study was the first to analyse the ophthalmological find-
ings in relation to the different types of non-syndromic
craniosynostosis before and after craniofacial surgery

and to evaluate the long-term effects. Vasco et al. (2008)
followed 129 children, and Chieffo et al. (2020) followed
142 children, however only up to 1year postoperatively.
Gupta et al. (2003) retrospectively reviewed a cohort of
45 children at different ages, from birth to 14years, in-
cluding all subtypes of non-syndromic craniosynostosis,
and reported a higher prevalence of astigmatism and
strabismus (exotropia) than in the general population.
In a cohort of 37 craniosynostosis patients, 1 month old
to 14years of age, including both syndromic and non-
syndromic forms, Rafique Ali et al. (2022) found that
non-syndromic craniosynostosis patients are also at risk
of developing ocular manifestations, although the ma-
jority of their patients are children with unilateral coro-
nal craniosynostosis (6/8).
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In this study, we found a significant difference in
the refractive values between the different groups of
non-syndromic craniosynostosis. A high rate of hyper-
metropia in the metopic group was found. This was in
agreement with the results by Macintosh et al. (2011),
who reported high rates of hypermetropia but low rates
of astigmatism. Other studies have reported a high
prevalence of astigmatism (Denis et al., 1996; Nguyen
et al., 2016). In the present study, children with metopic
craniosynostosis had higher rates of astigmatism com-
pared to the sagittal group. The discrepancy between the
different studies might be explained by the varying age
range. It is known that the refraction in a child changes
over time, with neonates usually being more hyperme-
tropic in combination with astigmatism, which decreases
with the child's growth (Abrahamsson et al., 1988; Mayer
et al., 2001).

Furthermore, this study revealed higher rates of hyper-
metropic anisometropia and astigmatism in the unilateral
coronal craniosynostosis group, mainly on the side con-
tralateral to the fused suture. The latter was in agreement
with other studies in the literature (Macintosh et al., 2007;
Levy et al., 2007; Luo et al., 2020; Touz¢ et al., 2022). It is
hypothesised that the orbital dysmorphology caused by
the compensatory growth contralateral to the fused su-
ture in the unicoronal synostosis, which persists despite
surgical treatment (Lif et al., 2023), has an impact on the
corneal curvature, causing astigmatism. Furthermore,
fronto-orbital advancement (FOA), which is considered
to be a gold standard surgery for unicoronal craniosyn-
ostosis, improves the skull asymmetry; however, it fails
to reduce the astigmatism and anisometropia (Elhusseiny
et al., 2021; Gencarelli et al., 2016; Song et al., 2016;
Tarczy-Hornoch et al., 2008).

Regarding the refractive values over time, high hy-
permetropia and astigmatism were found in all types
of craniosynostosis preoperatively and decreased in
the sagittal group like in normally developing children
(Abrahamsson et al., 1988; Mayer et al., 2001). On the con-
trary, high values remained throughout the study period
in the unicoronal craniosynostosis group, particularly on
the contralateral side to the fused suture. In the metopic
group, hypermetropia remained on both eyes. Although
astigmatism decreased, relatively high values remained
in the REs. Vasco et al. (2008) did not find any changes
in the refractive values before and after surgery; however,
they followed the children only up to 1year postopera-
tively. Chieffo et al. (2020) did not report on refraction.

In the present study, the children with non-
syndromic craniosynostosis had higher values and a
higher prevalence of refractive errors compared to the
control group at Syears, except for the sagittal sub-
group, in which the values did not differ. Our control
group was fairly small; however, the prevalence of re-
fractive errors in this group was rather similar to the
findings in other studies of normally developing chil-
dren of the same age (Gronlund et al., 2006; Hellgren
et al., 2016).

Regarding strabismus, the prevalence in our cohort
was higher than in the control group and in other stud-
ies of the general population both at 5-year follow-up
and longitudinally (Gronlund et al.,, 2006; Hashemi
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et al., 2019). This was caused by the high prevalence in
patients with unicoronal craniosynostosis. Ten of 14
children with unicoronal craniosynostosis had strabis-
mus, with the majority having exotropia with vertical
component (Figure 1). In 7 children, the strabismus de-
veloped postoperatively, of whom 5 had new onsets be-
tween the first postoperative eye examination and 5years
of age. In agreement with our results, Samra et al. (2015)
reported a new onset of strabismus in 23/50 patients
and Yu et al. (2020) in 3/19. Lee et al. (2008) and Gupta
et al. (2003) reported persistence of the high preoperative
strabismus rates. High rates of horizontal strabismus
and vertical deviations in children operated with fronto-
orbital advancement were also reported in numerous
other studies (Denis, Genitori, Bolufer, et al., 1994;
Elhusseiny et al., 2021; Luo et al., 2020; Macintosh
et al., 2007; Rafique Ali et al., 2022; Song et al., 2016;
Touzé et al., 2022). The most common type of vertical
strabismus in our study, as well as in those above, ap-
peared to be specifically hypertropia of the ipsilateral
eye to the fused suture. Its pathogenesis is speculated to
be related to the orbital dysmorphology seen in unicor-
onal craniosynostosis, specifically orbital dystopia and
malposition of the trochlea, which leads to oculomotor
imbalance. It could also be correlated to the effects of the
fronto-orbital technique itself. In a meta-analysis and
systematic review of studies regarding the ophthalmolog-
ical outcome following the fronto-orbital advancement
for unicoronal craniosynostosis, Gencarelli et al. (2016)
concluded that this technique did not appear to funda-
mentally reduce the rates of strabismus. In addition, it
may increase the risk of iatrogenic strabismus through
the periorbital dissection and remodelling it entails, re-
sulting in repositioning of the trochlea and oblique mus-
cle insertions and causing motility abnormalities that
simulate a trochlear nerve palsy.

No child with metopic craniosynostosis had strabis-
mus in our group, and only one child with sagittal cra-
niosynostosis appeared to have intermittent exotropia
at the follow-up examination at Syears of age. The low
prevalence was in agreement with other studies in the
literature (Denis, Genitori, Bardot, et al., 1994; Gupta
et al., 2003). However, other authors have reported a
higher prevalence of strabismus compared to the general
population (Macintosh et al., 2011; Nguyen et al., 2016).

The strength of this study was the prospective de-
sign, with almost all children examined at our depart-
ment by a multidisciplinary team following a study
protocol. The examination was performed by an ex-
perienced orthoptist and paediatric ophthalmologist
in order to obtain reliable data. Furthermore, it was a
follow-up study of children who had undergone an op-
eration for various types of non-syndromic craniosyn-
ostosis at our centre. These children were previously
also ophthalmologically examined preoperatively and
6-12months after the operation. This allowed us to
evaluate the longitudinal ophthalmological effects and
systematically compare the outcomes between the dif-
ferent types. This has not previously been reported in
the literature. One limitation was that only 89 of the
original cohort of 122 children were examined at the 5-
year follow-up. This was due to the prospective nature
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of the study, as not all children had reached this age
during the time the study was conducted. Another lim-
itation was the lack of a larger control group and that
some of the children were recruited at the ophthalmo-
logical department, which could be a bias. Nonetheless,
we refer to previous studies on the rates of refractive
errors and strabismus in the general population.

In conclusion, this study confirmed our previous
results that children with sagittal craniosynostosis
did not have a risk of developing oculomotor disor-
ders and refractive errors compared to other subtypes.
Ocular manifestations such as strabismus, particularly
vertical deviation and astigmatism, especially on the
contralateral side, were highly prevalent in unicoronal
craniosynostosis; furthermore, single-suture metopic
craniosynostosis was related to higher rates of hyper-
metropia. The role of a paediatric ophthalmologist is
therefore important for the early detection and treat-
ment of any ophthalmic disorder. Furthermore, the
screening and follow-up protocols need to be tailored
with regard to the type of craniosynostosis. An ongoing
study regarding visual outcome in the same cohort will
further elucidate the long-term ophthalmological effects
and form the basis for the refinement and development
of screening protocols in children with non-syndromic
craniosynostosis.
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