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Ophthalmic Features 5 Years after Cranioplasty in Children with Unilateral
Coronal Craniosynostosis
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Purpose: To investigate ocular asymmetry status 5 years after cranioplasty in children with unilateral coronal craniosynostosis.
Methods: The medical records of 41 children who underwent cranioplasty at a mean age of 11.7 months were retrospectively
reviewed. The cranial vault asymmetry index (CVAI) and the amount of head tilt were measured on images obtained before
cranioplasty. Presence of anisometropia, aniso-astigmatism, amblyopia, and strabismus was evaluated at a mean age of 6.8
years. Correlations among the CVAI, direction of synostotic suture and ocular asymmetries were analyzed.

Results: Before cranioplasty, the CVAI was 4.5%; 31 of 41 patients (75.6%) exhibited head tilting, which was contralateral to the
synostotic suture site in 29 of these patients. At a mean of 5.6 years after cranioplasty, anisometropia of = 1.00 diopters on the
spherical equivalent was present in 9 patients (22.0%) and aniso-astigmatism of = 1.00 diopters in 10 patients (24.4%).
Amblyopia was in 15 patients (36.6%); the eye contralateral to the synostotic suture was more frequently affected, and anisome-
tropic amblyopia was the most common subtype. Strabismus was present in 28 patients (68.3%); exodeviation and vertical devi-
ation were the most common subtypes. The non-dominant eye was the eye ipsilateral to the synostotic suture in 12 of 13 patients
(92.3%) with simulated superior oblique palsy and in 7 of 10 patients (70.0%) with dissociated vertical deviation. In children with
CVAI of 2 5%, anisometropia was significantly more common than in other children (p = 0.04), but we found no relationship be-
tween any other type of ocular asymmetry and a high CVAI.

Conclusions: Ocular asymmetries including anisometropia, aniso-astigmatism, amblyopia, and strabismus were observed even
5 years after successful cranioplasty treatment for unilateral coronal craniosynostosis, emphasizing the need for continuous
ophthalmic follow-up.
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Figure 1. External photograph of a 8-month-old girl with
right coronal craniosynostosis showing ipsilateral retrusion of
the forehead with widening of the interpalpebral fissure
(yellow arrows), while the opposite side with compensatory
bossing of the forehead and narrowing of the interpalpebral
fissure. The tip of the nose and the chin point away from the
synostotic side (C-shape). The patient consented to the use of
these photographs.
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Figure 2. Cranial vault asymmetry index measurement with
full supra-cranial view of three-dimensional brain computed
tomography for left coronal suture craniosynostosis. Cranial
vault asymmetry index = [(Diagonal A - Diagonal B) X 100]
+ Diagonal B, where A > B. Diagonal A indicated by a bro-
ken arrow and Diagonal B by a solid arrow.
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Figure 3. Measurement of head tilt and facial asymmetry angle using toriCAM application on the frontal photographs. (A) Original
frontal photograph; (B) application for head tilt: 9 degrees of right head tilt. The degree of head tilt is measured as a difference be-
tween the midline line and the median line passing through the nose of the face. Facial asymmetry angle is calculated as 3 degrees
by the intersection of (C) interpalpebral line and (D) interlabial line. The patient consented to the use of these photographs.
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Table 1. Baseline characteristics of 41 patients with unilateral coronal craniosynostosis at the time treated by the expansion cranio-

plasty

Values

Age at cranioplasty (months)
Male:female

Synostotic suture, right:left

Head tilt, ipsilateral:contralateral:straight
Cranial vault asymmetry index (%)
Amount of head tilt (°), n = 31

Amount of facial asymmetry (°), n = 38

11.7 + 14.3
19:22 (46.3:53.7)
26:15 (63.4:36.6)

2:29:10 (4.9:70.7:24.4)

45 +3.6
8.8 + 11.1
3.0+ 1.4

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
Ipsilateral = head tilt ipsilateral to the synostotic coronal suture; contralateral = head tilt contralateral to the synostotic coronal suture.

Table 2. Ophthalmic features of 41 patients with unilateral coronal craniosynostosis 5 years after the cranioplasty

Values
Age at examination (years) 6.8 + 3.0
Head tilt, ipsilateral:contralateral:straight 2:17:22 (4.9:41.5:53.6)
Amount of head tilt (°), n = 19 344+54
Spherical equivalent of both eyes (diopters) -0.45 + 2.16
Anisometropia of > 1.00 diopters, ipsilateral:contralateral 6:3 (14.6:7.3)
Aniso-astigmatism of > 1.00 diopters, ipsilateral:contralateral 2:8 (4.9:19.5)
Strabismus 28 (68.3)

Exodeviation:esodeviation: vertical deviation
Simulated superior oblique palsy, ipsilateral:contralateral
Dissociated vertical deviation, ipsilateral:contralateral
Surgical history for strabismus
Amblyopia, ipsilateral:contralateral

Anisometropic:strabismic:mixed

18:2:16 (43.9:4.9:39.0)
12:1 (29.3:2.4)
7:3 (17.1:7.3)
13 (31.7)
3:12 (7.3:29.3)
8:4:3 (19.5:9.8:7.3)

Values are presented as mean + standard deviation or number (%) unless otherwise indicated.
Ipsilateral = cases with head tilt or more affected eye ipsilateral to the synostotic coronal suture; contralateral = cases with head tilt or more

affected eye contralateral to the synostotic coronal suture.
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