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INTRODUCTION

Skull base approach includes resection of the frontotempo-
ral craniotomy, the roof, and the lateral wall of the orbit, the 
zygoma lateral surface, and the zygomatic process of the tem-
poral bone. The use of the supraorbital craniotomy approach 
was introduced in 1982 [1]. Since then, a variety of similar 
modified approaches with orbital rim removal have been re-
ported [2-4]. Orbitozygomatic approaches include those os-
teotomies performed as one-piece or two-piece [5,6]. The 
modified orbitozygomatic craniotomy is one variant used to 
treat vascular and tumorous lesions of parasellar regions [7,8]. 

Here, we report surgical experiences of a modified orbito-
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Background    Modified orbitozygomatic craniotomy is characterized by simplicity and wide exposure. 
The purpose of the present study was to describe a modified orbitozygomatic approach without resect-
ing the zygomatic arch for large parasellar tumor surgeries.

Methods    Between April 2016 and December 2019, seven patients with parasellar tumor un-
derwent surgiest with a modified orbitozygomatic approach. Surgical procedures, clinical outcomes, 
and complications were analyzed.

Results    This study included 3 meningiomas, 2 pituitary adenomas, 1 chondrosarcoma, and 1 
schwannoma. Modified orbitozygomatic craniotomy provides a wider surgical freedom in the opticoca-
rotid and prechiasmatic cistern than frontotemporal craniotomy without orbitotomy, Total, subtotal, and 
partial resections were achieved for 3, 2, and 2 patients, respectively. Reasons for partial resections 
were tight adhesion to the carotid artery and encasing of the carotid artery. Permanent morbidities de-
veloped in one patient with 3rd nerve palsy and one patient with hemiparesis.

Conclusion    Modified orbitozygomatic approach can provide the shortest access to the interpe-
duncular cistern with a minimum brain retraction. Surgeons who experience surgical challenge during 
the conventional approach for parasellar tumor resection are recommended to learn the modified orbi-
tozygomatic approach.
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zygomatic approach without resecting the zygomatic arch in 
7 patients with skull base tumors.

MATERIALS AND METHODS

Seven consecutive patients with various brain tumors un-
derwent an operation via a modified orbitozygomatic ap-
proach from April 2016 to December 2019 by an experienced 
surgeon (SHY) at a single institution. Patients were placed su-
pine with the bed head raised by 15° to facilitate venous drain-
age. The patient’s head was rotated 30° contralaterally and pad-
ding was placed beneath the ipsilateral shoulder. The head 
was fixed in a Mayfield headholder. A curvilinear scalp inci-
sion was made less than 1 cm anterior to the tragus along the 
hairline, which was terminated around the midline. Subfascial 
dissection of the temporalis muscle was performed to protect 
the temporal branch of the facial nerve. Burr holes were placed 
at the anatomical keyhole, directly behind the zygomatic pro-
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cess of the frontal bone, the temporal bone, and along the su-
perior temporal line. The first cut carried on from the medial 
sphenoid wing and extended to the lateral orbital wall includ-
ing the portion of zygoma root. The surgeon hold the recipro-
cating saw in a position parallel to the floor with protection 
along the frontal bone and periorbital. A tiny chisel under a 
microscope was helpful for safe cutting. A high-speed side-
cut drill bit was used to cut the thick orbital rim (Fig. 1). The 
craniotomy including orbital osteotomy was removed in one 
piece (video clip at https://youtu.be/WrBrxq9EzNY). Anteri-
or clinoidectomy and unroofing of the optic canal were per-
formed when necessary. Intradural procedures was tailored 
based on tumor characteristics. The Institutional Review Board 
(IRB) of St. Vincent’s Hospital approved this study (VC21RI-
SI0082) and this report was conducted according to the 
guidelines of the Declaration of Helsinki for biomedical re-
search. The requirement of informed consent was waived due 
to its retrospective nature.

RESULTS 

Characteristics of patients are summarized in Table 1. Sev-

en patients (3 meningiomas, 2 pituitary adenomas, 1 schwan-
noma, and 1 chondrosarcoma) with an average age of 55.4 
years (range, 33–68 years) were treated with a modified orbi-
tozygomatic approach. The presenting symptoms were visual 
deterioration in 6 patients and motor weakness in 1. Total, 
subtotal, and partial resections were achieved in 3, 2, and 2 
patients, respectively. Postoperatively, 3rd nerve palsy devel-
oped in 3 patients. One of them had permanent 3rd nerve 
palsy due to direct injury during removal of tumor involving 
the cavernous sinus. One patient developed hemiparesis 
caused by cerebral infarction of lenticulostriate arteries.

A 62-year-old male patient presented with visual deterio-
ration. He developed gait disturbance and cognitive dysfunc-
tion recently. The visual acuity was 0.6 in the right eye and 0.2 
in the left eye. On visual field examination, temporal side and 
defect total depression were noted in the right eye and the left 
eye, respectively. Preoperative MR images showed a large pi-
tuitary adenoma in sellar, suprasellar, and the third ventricle 
with encasement of the left internal carotid artery and hydro-
cephalus (Fig. 2). The patient underwent the modified orbi-
tozygomatic approach. After sylvian dissection, compromised 
optic nerve was noted. The tumor was located beneath several 

Table 1. Characteristics of patients underwent a modified orbitozygomatic approach

No. Age (yr) Sex Presenting symptoms Size (mm) Pathology Extent of resection Morbidities
1 55 F Visual deterioration 31×23 Meningioma Total -
2 68 M Visual deterioration 63×58 Giant pituitary

adenoma
Partial

(CS involvement)
3rd nerve palsy 

(permanent)
3 58 M Hemiparesis 25×20 Meningioma Total -
4 48 F Visual deterioration 16×13 Schwannoma

(intraorbital)
Subtotal Diplopia (transient)

5 33 M Visual deterioration 42×38 Chondrosarcoma Subtotal 3rd nerve palsy 
(transient)

6 64 F Visual deterioration 27×15 Meningioma Total -
7 62 M Visual deterioration 67×72 Giant pituitary 

adenoma
Partial

(CS involvement)
3rd nerve palsy (transient),
hemiparesis (permanent)

CS, cavernous sinus

A B
Fig. 1. One-piece frontotemporal craniotomy accompanied by orbitotomy following reflection of the temporalis muscle. A: Orbit is exposed af-
ter a modified orbitozygomatic craniotomy. B: Parasellar regions are approached by anterior clinoidectomy.
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perforators. The tumor located in the third ventricle was re-
sected through a lamina terminalis approach. Basilar artery 
was noted without brain retraction following removal of the 
main lesion (Fig. 3). Postoperative MR images showed the re-
moval of pituitary adenoma in sellar, suprasellar, and the third 
ventricle (Fig. 4). Postoperatively, she developed 3rd nerve 
palsy permanently. The injury of the oculomotor nerve was 
not detected intraoperatively. Hydrocephalus was improved 
immediately after the surgery.

DISCUSSION

Minimally invasive approach is now used in all major fields 
of surgery. Skull base approach is not an exception [9,10]. A 
modified orbitozygomatic approach provides simple working 
space without resecting the zygomatic arch. We performed 

orbitotomy in one piece combined with frontotemporal cra-
niotomy. This is different from the conventional orbitozygo-
matic approach. It has been reported that an additional orbital 
rim resection can increase surgical exposure by 26% to 39% 
compared to the frontotemporal craniotomy alone [11,12]. 
Removal of >3 cm of the zygomatic arch does not provide ad-
vantage in terms of exposure. However, it does increase the 
risk of atrophy of muscles that contribute to chewing. It also 
increases the risk of cosmetic defects. With radical drilling of 
the greater wing of the sphenoid bone, medial regions of the 
petrous temporal bone can be reached [12]. Anterior extra-
dural clinoidectomy constitutes an expansion of the approach 
that enhances surgical access to the skull base and contributes 
to safe exposure of critical neurovascular elements such as the 
carotid artery and the optic nerve [13].

It has been noted that the surgical technique proposed can-

Fig. 2. Preoperative sagittal (A) and coronal (B) T1-enhanced images. Large pituitary adenoma (3.5×5.8×6.3 cm) noted in sellar, suprasel-
lar, the third ventricle, and the left cavernous sinus with an upward displacement of the optic chiasm and an encasement of the left internal 
carotid artery. 

A B

A B
Fig. 3. Intraoperative findings. A: Left optic nerve (arrowhead) compressed by a tumor (asterisk). B: After the tumor’s removal, basilar artery 
is noted. ACA, anterior cerebral artery; MCA, middle cerebral artery.
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not completely replace the conventional orbitozygomatic cra-
niotomy. We suggest that a modified orbitozygomatic approach 
provide a short access to the interpeduncular cistern with a 
minimum brain retraction. We noticed that the angle to le-
sions of our approach was 1 cm to 3 cm lower than that with 
either a pterional or a subtemporal approach (Fig. 5). We pre-
fer the one-piece orbitozygomatic craniotomy without recon-
structing the resected roof of the orbit. Preservation of the peri-
orbital tissue is mandatory. Neoplastic lesions arising in the 
anterior, middle cranial fossa, and petrous apex can be indi-
cated for this approach. However, lesions involving infratem-
poral regions and middle to posterior fossa require the addi-
tional osteotomy. The two-piece orbitozygomatic craniotomy 
reported by Zabramski et al. [14] is an ideal procedure that 
can expose the skull base region widely without requiring an 
additional orbital resection. However, some surgeons, espe-
cially inexperienced ones, hesitate to use a two-piece orbitozy-
gomatic craniotomy because of complicated surgical anatomy 
and technical difficulty [15]. Most difficulties were encoun-
tered during cuts around the superior orbital fissure and the 
inferior orbital fissure. We recommend final cuts to be made 
using both a high-speed drill and a tiny chisel under a micro-
scope. A comparative study is necessary to analyze the surgi-
cal field amplitude, working angles, brain retraction degree, 
surgical time, and quality of life of patients. 

The reason of partial resection was the presence of a mass 
in the cavernous sinus. Our patients with debilitating symp-
toms such as visual deterioration were offered an operation 
with the goal to decrease the mass effect. Invasive and adher-
ent tumors present surgical challenges. Attempt at dissection 
or debulking of tumor from cranial nerves often result in dam-

age to cranial nerves. In case 2 with postoperatively perma-
nent 3rd nerve palsy, we noticed a discontinuation of the oc-
ulomotor nerve after debulking. It was very hard to see the 
nerve pathway because of displacement and spreading of the 
nerve compressed by the tumor [16,17]. 

The rate of postoperative complications including tempo-
rary palsy was 62.5%. Permanent 3rd nerve palsy and hemi-
paresis developed in 1 patient each. However, none of these 
complications developed by our patients was affected by the 
technique of drilling or specifically by the surgical approach. 
Periorbital swelling occurred in the majority of patients. This 
was resolved with a few days after the procedure with rest and 
icing. There were no additional serious complications such as 
enophthalmos, pulsatile exophthalmos, or cosmetic defects. 

Radical removal of parasellar tumor involves difficult surgi-
cal procedures. We recognized that the usefulness of a modi-

A B
Fig. 4. Postoperative MR images. A: Axial T1-enhanced image showing removal of the lesion located in sellar, suprasellar, and the third 
ventricle. B: Coronal T1-enhanced image shows that hydrocephalus is resolved but remnant tumor is noted in the left cavernous sinus.

Fig. 5. Illustrated comparison of pterional approach (red) and mod-
ified orbitozygomatic approach (blue).
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fied orbitozygomatic approach with a one-piece craniotomy 
was based on our experience in a small series. Further studies 
with a number of patients and surgeries performed by several 
surgeons are needed to validate and compare surgical advan-
tages and disadvantages of the modified approach consider-
ing other variants of the orbitozygomatic approach. 
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