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Abstract: The aim of this paper is to report a case of a patient with
paramedian bilateral facial clefts and hypertelorism associated with
a severe encephalocele and micro-orbit. The patient required a facial
bipartition to correct a transsphenoidal encephalocele, and a modified
medialization surgery of the orbits to simultaneously expand the
micro-orbit and correct the hypertelorism. These procedures achieved
hypertelorbitism correction, orbital expansion which allowed sym-
metrical facial growth, and a functional orbit that permitted the use
of an ocular prosthesis. We present this unique case to highlight the
predictable results of a procedure that combines 2 surgical reproduc-
ible techniques of craniofacial surgery.
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Facial clefts reconstruction is challenging. It is not always possi-
ble to create facial symmetry in unilateral paramedian facial

clefts (Tessier 1, 2, 3), and in bilateral ones, a more complex recon-
struction is required. The surgical plan should involve setting prior-
ities and performing procedures of different complexity, including
hypertelorism correction and nasal reconstruction which, in these
patients, is one of the most challenging aspects.1

The goal of craniofacial surgical procedures is to normalize fa-
cial bone relationships to allow symmetrical facial growth. Hyper-
telorism, micro-orbit, and microphthalmia must be treated and
corrected.2 The ocular globe plays an essential role in orbital growth
and development.3 Uncorrected micro-orbit and microphthalmia cause
ipsilateral facial growth alteration.4 To promote symmetrical facial
growth, the use of episcleral lenses, expanders, and/or prosthesis has
been described for mild and moderate micro-orbit cases. And for se-
vere cases, depending on the tridimensional alteration, osteotomies5

or orbital distraction6 has been described. Although different treatments
have been described, there is not a clear classification that establishes
severity grades and addresses the treatment.

Experience in hypertelorism has shown that the optimal age
for treatment is around five, when patients have achieved bone matu-
rity which allows more stable and satisfactory results.7,8 Mulliken,
however, has described that patients with inter orbital distances
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greater than 35 mm have a higher recurrence rate.9 Günther and
Tessier’s hypertelorism severity classification, described in adults,
is widely known. However, we prefer to use the classification de-
scribed by Tan and Mulliken that, considering the interorbital dis-
tance for age, classifies the severity as mild if it is 2 to 4 standard
deviations (SD), moderate if it is 4 to 8 SD, and severe if it is greater
than 8 SD from the norm.9,10

The patient presented below was born with a severe micro-
orbit, which despite orbital expanders and conformers required or-
bital osteotomies for orbital expansion. Given that hypertelorism
needed to be corrected, it was decided to perform the procedure si-
multaneously. In addition, a technique that allowed correction of
2 skeletal situations was developed.
SEQUENCE OF TREATMENT
We present a female patient who at birth was found to have

left microphthalmia, severe hypertelorism with an intercanthal dis-
tance of 46 mm, and bilateral nasoschisis extending from the soft
triangle to the nasal dorsum (Fig. 1A). The initial computed tomog-
raphy showed a transsphenoidal encephalocele type III according to
Fuente del Campo classification (Fig. 1B), a left micro-orbit, and
frontal bone defect (Fig. 1C).

First surgery: The first procedure, performed at 8 months of
age, was a nasal plasty with alar block retroposition and flap rotation.

Second surgery: At 17 months of age, a facial bipartition to
correct transsphenoidal encephalocele was performed, a pericranial
flap to individualize cavities was designed, and a medial bone
wedge of 30 mm in length was resected (Fig. 2A). The wedge was
used to reconstruct the skull base defect, fixation was performed us-
ing an absorbable material (Fig. 2B), and redundant skin in the mid-
line was resected after medialization (Fig. 2C).

Third surgery: At 3 years of age, nasal reconstruction started
with an expanded forehead flap using a 50-cm3 expander (Fig. 3A).
After expansion, alar and columellar strut reconstruction was
performed using auricular shell cartilage (Fig. 3B). The flap provided
regular and stable external coverage (Fig. 3C and D). A first endo-
scopic surgery for choanal atresia was performed simultaneously.

Fourth surgery: At 7 years of age, the patient showed a severe
micro-orbit, which required the use of osteotomies. She also
showed a recurrence of hypertelorism and an interorbital distance
of 45 mm. The plan was to perform a procedure that would simul-
taneously correct the micro-orbit and the hypertelorism (Fig. 4). A
conventional medialization of the right orbit was performed. Only
the medial half of the left orbit was medialized using a “C”
osteotomy. The medial segment resected to correct hypertelorism
was 25 mm in width. This segment was used as a graft in the
12.5-mm defect created in the upper edge of the left orbit when
medializing the C osteotomy. Finally, a volume increase of the left
orbit was achieved (Fig. 5A–E).

Fifth surgery: At 9 years of age, a costochondral graft was
use to improve the nasal dorsum and columella, and a second endo-
scopic surgery for choanal atresia was performed (Fig. 6A). At this
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FIGURE 1. A Initial assessment at birth in which bilateral nasosquisis,
hypertelorism, and left microphthalmia were observed. B, Tomography
showing a transsphenoidal encephalocele type III displacing the medial wall
of the orbit to the lateral wall. C, 3D reconstruction showing hypertelorism,
nasal bone defect, and forehead bone defect.

FIGURE 2. A, Facial bipartition, craniotomy design, and 30-mm medial wedge.
B, Absorbable material fixations with evident decrease in inter-orbital
distance. C, Postoperative—2 months after facial bipartition.

FIGURE 3. A, Right forehead flap in tissue expansion. B, Cartilage framework
reconstruction using shell auricular cartilage. C, Immediate postoperative—after
rotation of pre-expanded forehead flap. D, Postoperative—6 months after
nasal reconstruction.

FIGURE 4. Hypertelorism, with an inter-orbital distance of 45 mm, and a
micro-orbit were corrected simultaneously using a conventional medialization
of the right orbital, and only the medial half of the left orbit was medialized
using a “C” osteotomy. The medial segment resected to correct hypertelorism
was 25 mm in width; this segment was used as a graft in the 12.5-mm
defect created in the upper edge of the left orbit.

FIGURE 5. A, Orbital medialization design with a 25-mm-wide bone wedge
resection and craniotomy. B, Craniotomy, orbital medialization, osteotomies,
and visualization of both medial bone defect and the upper rim edge of the left
micro-orbit. C, Bone segment placement as a graft of 12.5 mm in the upper rim
of the orbit, and fixation with absorbable material of orbit medialization and
bone graft. D, Preoperative 3D reconstruction with evidence of hypertelorism
and left micro-orbit. E, Postoperative 3D reconstruction with correction of
hypertelorism and left orbital expansion.

FIGURE 6. A and B, The patient with the ocular prosthesis in right position and
a good projection of the nose.
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time, the patient also uses an ocular prosthesis that allowed her an
adequate aesthetic result.
DISCUSSION
Fernando Ortiz Monasterio suggests that it is not possible to

propose standard treatments to correct facial clefts given the multiple
variations in the involvement of the facial skeleton and the soft
tissues. However, he raises 6 basic principles that must be followed
for the treatment of facial clefts: restoration of the craniofacial skele-
ton, reconstruction with skin and soft tissue of like color and texture,
generous use of tissue expanders, aesthetic unit reconstruction, scar
location at limits of aesthetic subunits, and symmetric repositioning
of key facial landmarks.11 The treatment for this case was performed
following these principles. The encephalocele was treated around the
first 12 months of age1 and classified according to the Fuente del
Campo classification.12 Before the patient started school, nasal re-
construction was performed with a pre-expanded forehead flap
which, through time, has provided a stable and satisfactory coverage
and has allowed the reconstruction of the nasal cartilage and bone
skeleton. For nasal reconstruction, we prefer rib graft because carti-
lage and bone can be harvested, allowing simultaneous cartilage re-
construction and leaving no deformity or visible scar. For dorsum
grafting, we prefer the skull as the graft-donor site. In our center,
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the iliac bone is not the donor region of first choice, as it is for other
centers,13 because it leaves a visible deformity at the donor site.

When performing the facial bipartition technique to treat
transsphenoidal encephalocele, it was noticeable that facial growth
was not altered as described in literature,11 which is known to cause
a recurrence of hypertelorism when early correction has been
performed.14 Parallel to the surgical procedures required by the pa-
tient, orbital rehabilitation was performed using orbital conformers
and expanders to expand the orbit. However, due to severe involve-
ment, osteotomies were performed. For both hypertelorism and
micro-orbit correction, we waited until skeletal maturity was reached,
at age 7, to simplify surgeries and optimize the surgical outcome.

There are few osteotomies described for orbit deformities
management. Box osteotomy, which allows the mobilization of
the entire orbital cones, does not allow lateral expansion of the or-
bit; this technique is used for correction of vertical orbital dystopia
or to correct orbital hypertelorism with normal occlusion.15 In this
case, we designed a technique that allowed us to reduce the interor-
bital distance and to expand the left orbit simultaneously using a C
osteotomy and a bone graft, considering the concepts of asymmet-
rical osteotomies,1 and achieving facial symmetry by mobilizing ex-
clusively the orbital walls.

The goal of micro-orbit treatment is to have a functional orbit
which translates to an adequate orbital volume, a centrally posi-
tioned orbital implant, a strong tarsus capable of supporting and
preserving the size and shape of the sac, and an adequate eyelash
position,2 as was achieved in this case.

CONCLUSION
The surgical orbital reconstruction goes together with orbital

rehabilitation which must be performed when the final objective is
to place a permanent prosthesis.
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