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Case Report

A multiple suture craniosynostosis with fusion of sagittal, metopic, and
bilateral coronal sutures: Case report
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Multisutural synostosis, characterized by the fusion of multiple cranial
sutures without a clear underlying syndrome, represents a rare subtype
of craniosynostosis. Particularly uncommon is the simultaneous fusion of
the sagittal, metopic, and bilateral coronal sutures. This report details the
case of a 50-month-old boy, who had an abnormal head shape due to the
simultaneous fusion of four sutures. The closure of the sagittal, metopic, and
bilateral coronal sutures has led to a distinct head shape marked by flattening
of the forehead and anterior skull, contrasting with the typical Mercedes-Benz
pattern observed in craniosynostosis cases. Surgical intervention involved
osteotomy with symmetrical barrel staves in the parietal and frontal regions,
resulting in improved forehead contour.
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Introduction:

Craniosynostosis refers to the premature fusion of
one or more cranial sutures, resulting in an abnormal
head shape [1]. Typically, it manifests as an isolated
fusion affecting a single suture and is not commonly
associated with an identifiable genetic syndrome [2]. In
contrast, syndromic synostoses, though less prevalent,
often involve multiple sutures, including at least both
coronal (C) sutures [3].

Apart from these syndromic cases, a small subset of
patients exhibits a complex pattern of synostosis without
an easily identifiable underlying syndrome. Involvement
of the metopic (M) and sagittal (S) sutures, followed by
the S and bilateral lambdoid (2L) sutures, represents the
most common types of this multisutural, nonsyndromic
craniosynostosis [4]. Simultaneous fusion of the S, M,
and bilateral coronal (2C) sutures is exceptionally rare.

This report presents a case of complex nonsyndromic
craniosynostosis where four sutures (S, M and 2C
sutures) were fused simultaneously and its surgical
management.

Case Presentation:

A 50-month-old boy was admitted to the neurosurgery
department with an abnormally shaped head since early
infancy. He had an uneventful delivery at 30 weeks via
C-section due to a breech-presenting twin. After lying
in an incubator for 3 weeks, he always lagged behind
his peers in terms of head circumference, height and
weight. According to the parents, his development was

normal within the typical developmental milestones.
His head circumference was between the 10th and 25th
percentile for his age group. The patient was examined
for the syndrome before admission to our clinic, but no
pathology was found.

He presented with an unusual cranial shape
characterized by distinctive frontal flattening of
the cranium as the main feature of this rare form
of craniosynostosis. Three-dimensional computed
tomography revealed the fusion of the S, M, and 2C
sutures. Radiological sign of increased intracranial
pressure was also noted via the copper beaten skull
appearance (Fig. 1A). Fundoscopic examination was
normal.

The child underwent surgery. After a bicoronal skin
incision, bilateral paramedian parietal bony incision using
a high speed craniotome along the fused S suture was
made. The middline S bone left in place. The craniotomy
was extended beyond the closed cranial suture along the
M suture. Then bilateral barrel-stave osteotomies were
performed bilaterally and extended to the contiguous
frontal bone with bilateral removal of fused C sutures
(Fig. 1B). The postoperative course was uneventful.
Postoperative assessments noted improvement in
forehead flattening, with further enhancement observed
fifteen months post-surgery. Radiologic evaluation
showed resolution of the increased intracranial pressure
on the cranial bone with widened biparietal diameter
(Fig. 1C).
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Fig. 1A. 3D head computed tomography, lateral and anterior views; fusion of the
bilateral coronal, metopic, and sagittal sutures with signs of increased intracranial
pressure with copper beaten appearance.

Fig. 1B. Peroperative image, lateral and superior view; osteotomy with
symmetrical barrel staves in the parietal and frontal regions

Fig. 1C. 3D head computed tomography, lateral and anteior views; postoperative
15th month, showing improved flattening of the forehead, resolution of the copper
beaten appearance with a widened biparietal diameter.
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Discussion:

In about 85% of cases, craniosynostosis is limited
to a single suture. The anatomical classification is based
on the involved suture [5]. The most common form,
with a prevalence of 45% to 50% of all nonsyndromic
craniosynostosis, is S synostosis. Recent epidemiologic
studies have shown that about 25% of all patients have
M synostosis, which is the second most common form
[3]. C (unilateral or bilateral) synostosis accounts for
17%, while L synostosis is thought to account for 1-5%
of all nonsyndromic craniosynostosis [6].

Approximately 15% of cases are syndromic
synostoses, usually involving multiple sutures, including
at least 2C sutures [3]. When the S+2C sutures are fused,
the membranous bones of the calvarium expand between
the sutures, giving the appearance of a cloverleaf as
in Kleeblattschadel syndrome; or a high forward tilted
head in the form of acrocephaly as observed in Apert
syndrome. In craniosynostosis with 2C+L sutures, the
forehead recedes, resulting in an upturned, posteriorly
declined head and a pointed skull shape, which is
associated with compensatory hypergrowth of the
bregmatic fontanel in the form of oxycephaly as in
Crouzon syndrome [7-9].

Aside from these syndromic craniosynostoses,
there is a small subgroup of patients with a multisutural
synostosis pattern in whom the underlying syndrome is
not readily apparent. Czerwinski et al. retrospectively
analyzed 858 patients who underwent craniosynostosis
over an 18-year period and found only 37 (4%) cases of
nonsyndromic multisutural craniosynostosis [4]. In this
study, M+S suture synostosis (10 of 37), followed by
2L+S suture synostosis (7 of 37) were most commonly
found [4]. In another study, S+L synostosis was found to
be the most commonly observed form of nonsyndromic
craniosynostosis (6 in 20 cases of nonsyndromic
multisutural craniosynostosis) [6]. The simultaneous
involvement of the S+M+2C sutures is exceedingly rare.
Czerwinski et al. reported only three cases, while Boulet
et al. identified only one case in their craniosynostosis
series [4, 5].

This rare case of multiple suture synostosis is
particular in terms of the characteristic head shape. This
is basically the contrary of the shape that occurs in case
of Mercedes-Benz pattern craniosynostosis in which the
fusion of S+2L sutures led to a turricephaly in association
with scaphocephaly. The main cranial characteristic
feature of Mercedes-Benz pattern craniosynostosis is
a frontal bossing associated with a posterior parietal
flattening (S+2L: anterior oxycephaly with posterior
flattening: “Mercedes-Benz pattern”) [1, 10, 11]. It
is important to note that the M suture is naturally a
continuum of the S suture beyond the anterior fontanel
[12] . Therefore in our presented case, as a contrary of
Mercedes-Benz pattern, the flattening was frontal and a
relative backward prominence of that head shape as the
result of S and M synostosis with closed 2C sutures [4-5]
(S+M+2C: posterior oxycephaly with anterior flattening:
“Scapho-trigo-brachicephaly").

Conclusion:

We herein report a rare case of nonsyndromic,
multisutural cranisynostosis involving the S+M+2C
sutures, scapho-trigo-brachicephaly; and a characteristic
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flattening of the forehead, as a contrary of Mercedes-
Benz pattern craniosynostosis.
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