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Fronto-Orbital Advance in a
Patient With Roberts Syndrome
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Abstract: Roberts Syndrome is an extremely rare syndrome report-

ing about 150 cases in the literature, with a very low survival rate.

The authors present a case of a female patient with Roberts

Syndrome who also had a coronal craniosynostosis. The aim of

this case report is to present a case of a patient with Roberts

Syndrome with a brachycephaly that required management of

fronto-orbital advancement. In conclusion Roberts Syndrome is a

rare disease, which can have different skeletal variations. This

syndrome can manifest itself with craniosynostosis, with the

requirement of a comprehensive management to correct it and

avoid compression of the brain with endocranial hypertension.
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Roberts syndrome

R oberts Syndrome is a rare syndrome with few cases in the
literature. This syndrome was first described by John Bingham

Roberts in 1919.1 In 1969, it was called a ‘‘pseudothalidomide’’
syndrome because of the similarity with the malformations that
occurred in patients who mature when they took thalidomide during
pregnancy.2 Hall and Greenberg3 called it hypomelia-hypotrichosis
syndrome and facial hemangioma in 1972.

Roberts Syndrome is an autosomal recessive disorder, the gene
responsible is the ESCO2 gene, described in 2005. The causative
gene for Roberts Syndrome is the establishment of cohesion 1
homologue 2 (ESCO2), which encodes a protein comprising 601
amino acids belonging to the Eco1 family of acetyltransferases.4

The definitive diagnosis is made by cytogenetic tests.5

Clinically, Roberts Syndrome is characterized by growth retar-
dation, limb malformations that include symmetric mesomelic short-
ening and anterior-posterior axis involvement inwhich the frequency
and degree of involvement of long bones is, in decreasing order: radii,
ulnae, and humeri in the upper limbs; fibulae, tibiae, and femur in the
lower limbs. Hand malformations that include brachydactyly and
oligodactyly. Craniofacial abnormalities that include, cleft lip and/or
cleft palate, encephalocele, premaxillary prominence, microbrachy-
cephaly, midfacial capillary hemangioma, malar flattening, down-
slanted palpebral fissures, widely spaced eyes, exophthalmos
resulting from shallow orbits, corneal clouding, underdeveloped
ala nasi, beaked nose, and ear malformations.6

A case of Roberts Syndrome with craniosynostosis has not been
reported, in which a fronto-orbital decompression is required. Given
the low frequency described in the literature, the objective of this
article is to present a clinical case of Roberts Syndrome with
brachycephaly that required fronto-orbital advancement.

CLINICAL REPORT

This is a 2-year-old female patient who came to the Oral and
Maxillofacial Surgery Unit and Neurosurgery Unit of the Roosevelt
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Institute, presenting a Roberts Syndrome diagnosticated by genetics
in the second week of life with mutations in the ESCO2 gene
[8p21.1] (Fig. 1).

The patient presented growth retardation and limb malfor-
mations include symmetric mesomelic shortening and anterior-
posterior axis involvement, hand malformations include brachy-
dactyly and oligodactyly (Fig. 1). In the skeletal x-ray, it charac-
teristically manifests as a deficiency or shortening of the proximal
to mid portions of the limbs (Fig. 2).

The craniofacial anomalies (Fig. 3) presented were cleft lip and
cleft palate, premaxillary prominence, malar flattening, frontal
flattening, exophthalmos resulting from shallow orbits, ear malfor-
mations, frontal hemangioma and bilateral craniosynostosis of the
coronal suture or brachycephaly (Fig. 4A–C).

The patient comes with signs of endocranial hypertension, gyral
impressions on the inner table of the skull, and bilateral craniosy-
nostosis of the coronal suture (Fig. 4), the management with a
craniotomy leaves a strip of bone over the vertex and 2 lateral struts
from the vertex to the temporal squamosal region and this includes
supraorbital rim advancement in conjunction with bifrontal cra-
niotomy in this case of bilateral coronal synostosis, for which the
deformity involves the fronto orbital región (Fig. 5), we leaving the
periosteum attached to the underlying bone also assists in holding
the bone together if it fractures during later remodeling. The orbital
osteotomy is performed after a bifrontal craniotomy, which extends
approximately 5mm above the supraorbital rim, the frontal bone
then is remodeled. Barrel osteotomy was performed in the orbits for
resolve the exophthalmos.7

Bilateral supraorbital rim advancement and bilateral temporalis
composite advancement are performed. The struts extending from
the vertex are reduced in height and shifted posteriorly. Wires are
passed between the inferior tip of the struts and the posterior basal
temporal bone and gradually cinched down to reduce the height of

FIGURE 1. This is a 2-year-old female patient with Roberts Syndrome. The
patient presented growth retardation and limb malformations.

FIGURE 2. X-ray that manifests a deficiency or shortening of the proximal to
mid portions of the limbs.

FIGURE 3. The craniofacial anomalies presented were cleft lip and cleft palate,
premaxillary prominence, malar flattening, frontal flattening, exophthalmos
resulting from shallow orbits, ear malformations, and frontal hemangioma.

FIGURE 4. Bilateral craniosynostosis of the coronal suture.
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the skull. Bone grafts ��� were performed in gaps of the skull
(Fig. 5).

The procedure improved intracranial hypertension, frontal pro-
jection and exophthalmos, postoperative tomography is presented
(Fig. 6). The procedure was performed without complications,
Figure 7 shows the evolution of before and after surgery. In a
second time, the surgery of the cleft lip and cleft palate will be done.

DISCUSSION

The patient displayed premature separation of the centromeres and
craniofacial anomalies and limb deformities, findings that served as
confirmation of the diagnosis of Roberts Syndrome including
bilateral coronal craniosynostosis. The diagnosis of craniosynos-
tosis is mainly given by the shape of the newborn’s head and is
corroborated by complementary images. Approximately 8% of
craniosynostosis are syndromic and the rest is due to malpositions
of the child during its growth stage.8,9

The management for craniosynostosis is very varied, osteogenic
distraction and fronto-orbital advancement have been used
specially in the anterior craneal vault deformities. This procedure
is generally used in plagiocephaly, in turricephaly, and in the
metopic synostosis (trigonocephaly). This technique, which is
carried out by means of a coronal approach, is complemented by
an advance of the fronto-orbital bar and a fixation with resorbable
plates, achieving an adequate frontal projection and reducing the
exophthalmos present and increasing the anteroposterior diameter
of the skull.10

The fronto-orbital advancement was described by Tessier for the
treatment of craniosynostosis. It has been described mainly in the
Crouzon syndrome and Apert syndrome.11 In the literature their
arent case reports of this procedure in Roberts Syndrome.

In bicoronal synostosis, correcting bilateral forehead and
supraorbital rim width and retrusion (brachycephaly) is necessary
to normalize fronto-facial balance and to afford orbital protection.
Current techniques involve a coronal craniotomy for resolve the
first problem limited cranial volume-restricting central nervous
system development.7 In this uncommon case of Roberts Syndrome
associated with coronal craniosynostosis, a fronto-orbital advance
was made without complications, the patient continued her neuro-
development without complications and the endocranial hyperten-
sion was eliminated.

CONCLUSION

Roberts Syndrome is a rare disease, which can have different
skeletal variations. This syndrome can manifest itself with cranio-
synostosis, with the requirement of a comprehensive management
to correct it and avoid compression of the brain with endocranial
hypertension.
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Objective: Surgical navigation-guided removal of foreign bodies in

the craniomaxillofacial region has been proven to be an effective

method. However, there have been some unsuccessful patients

due to reduced navigation accuracy or complicated and undetect-

able anatomy. This article summarizes the experience and proposes

some solutions to achieve better results.

Study design: Two solutions were proposed to optimize the

surgical navigation procedure: using a 3-dimensionally printed

customized mandible retainer to indirectly maintain the consistency

of the foreign body’s visual images of preoperative planning and

intraoperative navigation and importing real-time endoscopic ima-

ging during surgery to provide vision under complex anatomy. Two

patients were selected for each method.

Results: The foreign bodies were successfully and minimally

invasively removed in all patients assisted by optimized surgical

navigation. During follow-up at 3 to 6 months postoperatively, no

complications were found.

Conclusion: Improving navigation accuracy and providing real

vision might be effective at compensating for insufficient naviga-

tion due to navigation positioning errors or the interference of

imperceptible and complicated anatomy.

Key Words: Craniomaxillofacial, 3-dimensional printing,

endoscope, foreign body, surgical navigation

F oreign bodies retained in the craniomaxillofacial region often cause
local infections, pain, and even life-threatening effects, which

have serious effects on the aesthetics, function, and psychology of
the patient. The maxillofacial region has a complex anatomical
structure which brings great difficulties for foreign body
removal surgery.

The key to removing foreign bodies is precise localization and
reasonable surgical approaches.1 An image-guided navigation
system allows the surgeon to synchronize the intraoperative pos-
ition of the instruments with computed tomography (CT) imaging
of the anatomy of the patient2 and gives the surgeon continuous
real-time orientation intraoperatively,3 which has become an
effective and widely accepted method to improve outcomes,
reduce operative time and minimize the possibility of craniocer-
ebral injury.4–9

Between 2008 and 2019, 30 patients underwent foreign body
extraction with optical navigation-assisted systems, but 2 of them
were unsuccessful (SupplementaryDigital Content, Table 1, http://
links.lww.com/SCS/B529). According to preoperative CT, the
location of the foreign bodies in both patients was in the pter-
ygopalatine space. The positioning error of the navigation caused
by image shift and the interference of complex anatomymay be the
main causes of these instances of surgical failure. To solve these
problems, we propose 2 new solutions and summarize the
relevant experience.

METHODS

Patients
Four patients (Supplementary Digital Content, Table 2, http://

links.lww.com/SCS/B529) with foreign bodies retained in the oral
and maxillofacial deep space after trauma were admitted to the
Department of Oral and Cranio-maxillofacial Surgery, Ninth
People’s Hospital, Shanghai Jiao Tong University School of Medi-
cine, from September 2016 to July 2019. The patients underwent
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