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 INTRODUCTION

Craniofacial surgeons have developed several approaches to wid-

en the operation view and minimize facial deformity after recon-

struction during surgery. Since the first report of orbitozygomatic 

craniotomy in 1984, this technique has been widely adopted due 

to the advantage of deep lesion exposure with shorter distance 

and minimal brain retraction [1]. However, in many cases typical 

transcranial approaches are insufficient for adequate visualization 

and resection of skull base tumors [2]. Especially, surgical access 

to a central intracranial tumor is limited due to the centrality of 

lesions surrounded by neurovascular structures. Different ap-

proaches with multiple modifications are available for the treat-

ment of midline cranial base lesions [3]; however, conventional 
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approaches are associated with a limited operation field and unfa-

vorable postoperative cranio-facial outcomes.

 In the present case, we designed a new approach for a lesion 

that was central and hard to treat by conventional craniotomy. We 

performed a modified anterior craniofacial approach and recon-

struction with calvarial bone graft and titanium mesh plate. We 

report successful approach and reconstruction using this tech-

nique.

 

CASE REPORT 

A 69-year-old female patient presented with recurrent meningio-

ma on the frontal lobe area. The patient underwent tumor resec-

tion three times previously. Her chief complains were headache 

and diplopia. Neuroimaging with magnetic resonance imaging 

(MRI) revealed a 5.5×2.8 cm sized ethmoid-orbital meningioma 

and hyperostotic lesion in supraorbital rim and frontal and eth-

moid sinuses (Fig. 1).
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Both preoperative visual acuity test scales were 0.8 Log mini-

mum angle of resolution (MAR). Visual field test showed domi-

nant peripheral field loss in the right eye and mild peripheral field 

loss in the left eye (Fig. 2A). Visual field loss resulted from com-

pression of the optic artery and nerve by the menigioma. The 

right eye exhibited extraocular muscle (EOM) limitation with up-

per gaze and proptosis (Fig. 3A). Proptosis is evaluated by the per-

pendicular distance between the interzygomatic line and the pos-

terior margin of the globe at the mid-globe sections on computed 

tomography (CT) axial view [4]. There was a 2.89-mm difference 

between the two eyes. With the patient under general anesthesia, 

the plastic surgeon (PS) made a bicoronal incision, elevated the 

frontal flap, and carefully released the supraorbital nerves. The 

field was fully exposed from frontal bone to nasal bone. Anterior 

and posterior frontal wall and sinus showed hyperostotic lesions 

indicating invasion of the meningioma. These lesions were resect-

ed via craniotomy by a neurosurgeon (NS). Although the tumor 

had invaded the anterior wall of the frontal bone, it was not com-

pletely removed because of patient age and the potential for post-

operative complications. After consultation with the NS, only the 

right orbital roof and the posterior wall of the frontal sinus were 

removed. The outer cortex was reused. Mucous tissues of the 

frontal sinus were obliterated using electrocautery. The PS de-

Fig. 1. Coronal view of post-contrast T1 magnetic resonance imaging 
scan demonstrated an approximately 5.5×2.8 cm sized heterogeneous 
enhancing mass (meningioma) involving the right frontal convexity 
and extending into right supramedial extraconal space and frontal and 
ethmoidal sinuses.

Fig. 3. Proptosis is evaluated by the perpendicular distance between 
the interzygomatic line and the posterior margin of the globe at the 
mid-globe sections. (A) Preoperative axial computed tomography (CT) 
of the orbit in soft tissue windows. (B) Postoperative axial CT of the 
orbit in soft tissue windows. There was a 2.89-mm difference between 
the eyes before surgery and a 0.46-mm difference after surgery.

Fig. 2. (A) Preoperative visual field. Moderate peripheral field loss on 
right eye and mild peripheral field loss on left eye were observed. (B) 
Postoperative visual field. Peripheral field loss on both eyes had disap-
peared.

A

B

A

B



119www.e-acfs.org

Eon Ju Park et al.         Craniofacial osteotomy and reconstruction

signed a modified osteotomy approach for this case. A vertical 

line was designed 1 cm lateral from the supraorbital notch on the 

right side of supraorbital rim and 1 cm medial from the supraor-

bital notch on the left side with consideration of tumor location 

and size on preoperative MRI. A transverse line was designed at 

the midpoint of the nasal bone. Full-thickness osteotomy was 

performed with a reciprocating saw at the vertical line of the su-

praorbital rim. Partial osteotomy at the transverse line of nasal 

bone was performed with an oscillating saw. Osteotomy was 

completed with a 6-mm straight osteotome. By lifting the bone 

plaque and periosteum attached to nasal bone (Fig. 4) the cribri-

form plate was directly exposed, as were both foveae ethmoidale. 

The exposed tumor and tumor-invaded ethmoidal bone were 

resected by the NS. Cranial bone defects were reconstructed by 

the PS. After removal of the ethmoidal bone, a 2×1 cm sized cal-

varial bone was harvested to replace the defect. A titanium mesh 

was molded for the right orbital roof with tumor invasion by mir-

roring the left intact orbital roof. A molded titanium mesh was 

placed at the resection site of the frontal sinus base and anchored 

to the calvarial bone graft. Repositioning and 3-point fixation of 

bone plaque was performed with a titanium plate (Fig. 5). The ga-

leal flap was inset to the frontal sinus area. Finally, the frontal flap 

was closed layer by layer. At postoperative 10 days, all stitches were 

removed and the patient was discharged. There was no acute 

complication such as infection, hematoma, or wound dehiscence. 

During postoperative 6 months there was no subacute complica-

tion. The peripheral visual defect (Fig. 2B), EOM limitation, diplo-

pia, and proptosis had disappeared. Postoperative axial CT re-

vealed a 0.46-mm difference between the degrees of the eye 

proptosis (Fig. 3B). Postoperative visual acuity test scales were 0.8 

Log MAR, which were the same as before surgery. Olfactory sense 

was intact. There was no visible or palpable plate, depression of 

nose, or cosmetic complication (Fig. 6). 

DISCUSSION

Meningiomas are the most common benign intracranial lesions, 

representing 18% of all intracranial neoplasms. Bone is involved 

in 30% of these tumors. According to latest data, early and aggres-

Fig. 4. Intraoperative frontonasal bone segment. (A) The previous dura 
repair site was exposed via craniotomy. The outline of the frontonasal 
segment depends on the size and location of the meningioma. 
Osteotomies are performed across the frontal bone, down to and along 
the roofs of the orbit, and across the medial wall of the orbit into the 
nasomaxillary groove just anterior to the lacrimal crest. (B) The fron-
tonasal segment is detached, providing a direct view of the nasal and 
sphenoethmoidal extracranial parts of the tumor.
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Fig. 5. Intraoperative photograph. The arrowhead indicates the mold-
ed titanium mesh. The arrow indicates the calvarial bone graft on 
resected ethmoidal bone.



Archives of Craniofacial Surgery Vol. 18, No. 2, 2017

www.e-acfs.org120

sive surgical resection of meningiomas is necessary to prevent re-

currences [5]. Hyperostotic lesion of meningioma is associated 

with tumor invasion, therefore resection of as much hyperostotic 

bone as possible is important to prevent recurrence of meningio-

ma. However, radical resection increases mortality and morbidity 

rates and also inevitably leads to postoperative esthetic and func-

tional complications unless suitable reconstruction is performed.

We discussed with the neurosurgery team and decided that we 

would perform a palliative surgery to conserve part of the supra 

orbital rim and frontal sinus base in consideration of the patient’s 

age and cosmetic result. There has been no recurrence for 6 

months postoperative.

Since the first introduction of the central skull base approach 

by Raveh et al. in 1988, many approaches have been introduced 

[6,7]. We performed a new modified subcranial approach that al-

lowed direct visualization of the anterior skull tumor with mini-

mal injury of dura and watertight dural reconstruction through 

broad operative exposure. Most subcranial approaches divide the 

nasal bone and cartilage joint. However, in this case minimal dis-

section was performed for tumor resection and separation was 

performed at the midpoint of the nasal bone leaving 3–5 mm of 

distal nasal bone intact to support the upper lateral cartilage. This 

avoided unnecessary dissection and prevented nasal deviation 

and depression through titanium fixation between bone and 

bone. The cosmetic result was also better than with the conven-

tional approach. Conventional transnasal endoscopic procedures 

are growing in popularity as reliable procedures that avoid skin 

incisions and minimize surgical morbidity. However, retro-ocular 

masses and masses far from midline are not accessible transnasal-

ly [8]. In this case the tumor mass could not be removed via a 

transnasal approach.

There are many craniofacial reconstruction materials, such as 

autogenous bone grafts, chondrocostal grafts, titanium meshes, 

and other alloplastic materials [9]. Although autologous bone is 

most widely used it has several limitations such as difficulty in 

covering large defects, creation of a mold from defect, occurrence 

of bone resorption, and damage of donor site. In particular, as au-

tologous bone cannot be easily molded it is difficult to match vol-

ume symmetry in orbital reconstruction. As a result, enophthal-

mos develops in 10 to 20% of patients after surgery [10]. We 

applied an autologous cavarial bone graft at the ethmoidal por-

tion that does not need much space for molding.

Titanium mesh with an easily controlled shape and volume 

was applied at the orbital roof. Titanium generally cause less in-

flammation and conducts well with surrounding mineralized 

bone [9]. After checking the exact shape and volume of the orbit 

through imaging such as CT, a precise reconstruction material 

can be made by 3-dimensional printing [11]. However, in South 

Fig. 6. (A) Preoperative and (B) 6-month postoperative photographs.
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Korea this is not covered by national health insurance and the cost 

borne by patients for implants is high. For this reason, we molded 

titanium mesh from the orbit contour before bone resection. For 

the damaged side, we molded titanium mesh by mirroring the 

opposite normal orbit contour. Precise symmetry of volume and 

shape was achieved using this simple method.

The ideal material for skull reconstruction and surgical ap-

proach remains controversial. This case is significant because a 

single stage without facial skin incision was shown to be safe and 

effective for removal of gross central lesions. In addition, this ap-

proach offers a wide midline exposure of the cranial base and is 

associated with excellent cosmetic outcomes. However, this pro-

cedure is palliative in nature, and therefore it is better to apply it to 

the elderly and other high-risk patients rather than to all patients.

 In conclusion, we successfully performed modified craniofacial 

osteotomy with partial nasal bone division and removed the tu-

mor. Satisfactory results with regard to esthetics and function were 

achieved using an autologous bone flap and artificial material.
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