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In 1912, McArthur32 reported performing a right frontal 
osteoplastic flap by resecting the supraorbital rim and 
part of the orbital roof to access the pituitary gland 

from an extradural approach6 (probably the first cranio-
orbital approach). In 1969, Yaşargil54 described the fron-
tolateral sphenoorbital approach, known worldwide as 
the pterional approach.6 Over the past 4 decades, several 
authors have reviewed the pterional approach and offered 
slight modifications in the flap procedure.5,6,38,41 Pellerin et 
al.39 used an orbitofrontomalar approach with a bitemporal 
scalp incision, which was basically a fronto-orbitozygo-
matic (FOZ) flap with the superior orbital ridge included. 
Hakuba et al.26 described the orbitozygomatic infratempo-

ral approach. Al-Mefty2 described the cranio-orbitozygo-
matic approach including the superior and lateral orbital 
rims, the anterior portion of the orbital roof, and the adja-
cent frontal and temporal bones in the flap.

The 1990s were the “golden era” of skull base surgery, 
characterized by the development of many complex skull 
base approaches aimed to enhance the exposure of central 
and deep structures to minimize brain retraction.12,15,​18,43

Enthusiasm related to the application of these approach-
es led to their increasing and not infrequently uncritical 
use and an increase of approach-related complications.43 
The following period was characterized by a routine but 
critical use of complex skull base approaches and an in-
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creasing reuse of standard approaches.43,56 Nowadays, 
complex skull base approaches are used in very select cas-
es in which the invasiveness and risks of extensive cranial 
disassembly are counterbalanced by significant advantag-
es in the treatment of the pathology.36 Over time, the FOZ 
approach has been considered the true workhorse of skull 
base surgery because of its simple execution, great versa-
tility, and low rate of associated morbidity.1–5,​9,​14,​19,​21–24,​26,​28,​

31,​​38,​​40,​42,43,45–48,50–52,​56,57 Most published studies have focused 
on the surgical technique and the gained exposure.1,4,​5,7–9,​11–

14,​​17,​​19,​21–28,​30,31,34–37,40–43,45,48,50,51,​​56,57 Many technical variants 
of the FOZ approach have been described in the literature, 
and its advantages have been extensively reported; never-
theless, few studies have focused on functional and cos-
metic outcomes.56 Preservation of neurological functions, 
restoration of normal anatomy, and the esthetic impact of 
surgery are all increasingly important issues for the patient 
and the neurosurgeon.10,11,​​36,56 The aim of this study was 
to analyze the clinical outcome of the FOZ approach in a 
large series of 169 patients who underwent surgery at the 
same center within a 14-year period; the study focused on 
approach-related complications as determinants of func-
tional and cosmetic outcomes and on patient satisfaction.

Methods
We retrospectively reviewed hospital records of 250 

consecutive patients who underwent surgery in which an 
FOZ approach was used as the primary surgical treatment 
for different pathologies between January 2000 and De-
cember 2014 at I.R.C.C.S. San Raffaele University Hos-
pital. Patients who had undergone previous transcranial 
surgery were excluded from the study to avoid bias in the 
evaluation of approach-related morbidity. In 79 (46.7%) 
patients, the FOZ approach was followed by extradural 
optic nerve decompression in which the optic canal was 
unroofed. Data on clinical history, symptoms, signs, and 
early postoperative outcome were obtained retrospec-
tively by review of clinical records and radiological im-
ages. Follow-up data were available for only 169 patients 
and were obtained by clinical examinations, review of 
postoperative radiological study results, and telephone 
interviews. Physicians indirectly involved in the surgical 
procedures assessed the clinical and functional outcomes 
of patients treated through the FOZ approach. In patients 
with a pathology that caused visual impairment, indepen-
dent ophthalmological evaluation was performed by neu-
roophthalmologists. Postoperative follow-up was at least 
6 months, after which we considered approach-related 
complications and functional and cosmetic results to have 
been stabilized. One hundred three (60.9%) patients were 
female, and 66 (39.1%) were male; their ages ranged from 
6 to 77 years (mean 46.9 years; SD 15.6 years). Table 1 
summarizes the pathologies treated through the FOZ ap-
proach; 50% of the patients had skull base meningioma. 
In 112 (66.3%) patients, the FOZ approach was performed 
on the right side, and in 57 (33.7%) patients, the approach 
was on the left side. Preoperative neurological signs in all 
patients were recorded to exclude them when we evalu-
ated approach-related morbidities at follow-up. The mean 
follow-up duration was 66 months (range 6–179 months; 

SD 49.5 months). We also recorded if each postoperative 
deficit was permanent or transient and, when transient, the 
time to resolution.

Clinical outcome was assessed with a focus on 4 main 
issues: surgical complications, functional outcome, cos-
metic outcome, and patient satisfaction.

Surgical Complications
The approach-related complications were ocular move-

ment impairment, frontal muscle weakness, eyebrow mo-
tility impairment, forehead skin dysesthesia, visual wors-
ening, and CSF rhinorrhea.

Except for CSF leak, the surgical complications were 
classified into 1 of 2 groups to indicate that they were a 
main determinant of functional or cosmetic outcome.

Functional Outcome
Functional outcome was assessed with a focus on vi-

sual worsening, diplopia, postoperative approach-related 
exophthalmos or enophthalmos, frontal muscle weakness, 
eyebrow motility impairment, and forehead skin sensitiv-
ity impairment.

Exophthalmos and enophthalmos were determined by 
measuring on an axial MR image, on a section includ-
ing the lens, the distance between the interzygomatic line 
and the anterior edge of the eyeball and comparing pre-
operative and postoperative measurements.10 Anterior or 
posterior dystopia of the eyeball was defined as mild if 
it was < 2 mm, moderate if it was ≥ 2 mm but < 4 mm, 

TABLE 1. Patient characteristics

Characteristic No. %

Population data
  No. of patients 169 —
  Sex
    Female 103 60.9
    Male 66 39.1
  Mean age (yrs) 46.9 —
  Mean follow-up (mos) 66 —
Side of approach
  Right 112 66.3
  Left 57 33.7
Optic nerve decompression 79 46.7
Pathology
  Meningioma 85 50.3
  Craniopharyngioma 29 17.1
  Pituitary adenoma 23 13.6
  Orbital cavernoma 9 5.3
  Aneurysm 8 4.7
  Hypothalamic pilocytic astrocytoma 4 2.4
  Fibrous dysplasia 3 1.8
  Chordoma 3 1.8
  Third ventricle lesions 3 1.8
  Intraorbital neurinoma 2 1.2

— = not applicable.
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and severe if it was ≥ 4 mm. Eyebrow motility impairment 
was classified as mild when the frontal muscle weakness 
was detectable only through careful neurological exami-
nation, moderate when it was noticeable only in dynamic 
situations, and severe when it was evident even when static 
with eyebrow droop and complete frontal paresis in dy-
namic situations. Forehead skin dysesthesia was classi-
fied as mild when the patient complained of an atypical, 
bothersome tactile feeling, moderate when it was felt as a 
disturbing sensation even without any tactile stimulus, and 
severe when it was perceived as a painful sensation. Table 
2 summarizes the assessment criteria.

Cosmetic Outcome and Patient Satisfaction
Functional outcome was assessed with a focus on ocu-

lar dystopia and periorbital and eyelid swelling. Ocular 
dystopia was graded according to patient perception.

Patient satisfaction was evaluated by telephone inter-
views. During these interviews, we made efforts to help 
the patients to discriminate between pathology-related 
and approach-related morbidity and to evaluate how the 
latter affected their quality of life (QOL). A specific tar-
geted questionnaire was prepared to include only very 
precise questions to investigate and differentiate the im-
pact of potential sequelae of the FOZ approach on patient 
QOL (Fig. 1).

Surgical Technique
The surgical FOZ-approach technique we adopted has 

been described extensively.34,36

Skin Incision
The incision begins less than 1 cm anterior to the tragus 

on the side of the craniotomy, and while staying behind 
the hairline, it is extended to the controlateral frontal area 
to allow enough reflection to expose the orbital rim. The 
fat layer between the 2 temporal fascial layers is dissected 
deeply to avoid injury to the frontal branch of the facial 
nerve. The dissection continues subperiosteally until the 
larger part of the frontal process of the zygoma is exposed. 
The muscle is elevated from its attachment on the infe-
rior part of the temporal line and from the zygoma in a 
retrograde direction following the direction of the muscle 
fibers.

Craniotomy
A standard frontotemporal craniotomy is performed. 

The sphenoid wing is rongeured and drilled. The orbito-

meningeal artery is identified, coagulated, and cut. The 
base of the anterior clinoid is then evident.

Orbitozygomatic Osteotomy
The frontal and temporal dura mater is separated from 

the roof and lateral wall of the orbit. The superior orbital 
fissure (SOF) is identified extradurally just medial to the 
entrance point of the orbitomeningeal artery. Next, the 
periorbita is gently separated from the lateral wall and 
the roof of the orbit for at least 3 cm posterior to the or-
bital rim. The supraorbital nerve and vessels are identi-
fied along the medial third of the superior orbital rim. The 
bundle should be spared and freed with a chisel and mallet 
when it runs in a notch or with a high-speed drill if it runs 
in a bony canal. The first sagittal cut is made with a thin 
saw blade in the superior orbital rim, and a second cut is 
made on the lateral orbital rim immediately superior to 
the body of the zygoma toward the inferior orbital fissure. 
These 2 cuts, starting from the inferior orbital fissure on 
the lateral orbital wall just anterior to the SOF and curv-
ing and continuing in a posteroanterior sagittal direction, 
are connected using a high-speed drill with a cutting bur.

Extradural Optic Nerve Decompression
Under microscope magnification, the optic canal is un-

roofed using a high-speed drill with a diamond bur while 
under continuous irrigation. The optic nerve dural sheet 
is completely exposed superiorly and as much as possible 
laterally and medially. Care is taken to not enter the sphe-
noid sinus medial to the optic canal.

Reconstruction and Closure
The orbital flap is fixed first using titanium miniplates. 

The bone flap of the vault is placed in contact with the 
orbitotomy flap in the frontal region to avoid postopera-
tive skin depression. Any excessive bone gap caused by 
using the craniotome can be covered with strips of titani-
um mesh screwed into the bone. The temporalis muscle is 
approximated and sutured. In the most anterior part near 
the zygoma, the muscle is attached to the skull by pass-
ing a stitch through a small hole drilled in the zygomatic 
process of the frontal bone. The skin is closed, and a sub-
galeal drain is left in place.

Duration of Surgery
For 20 patients who underwent surgery in 2014, we also 

recorded the time needed for the FOZ approach and for 
the orbitotomy and orbital reconstruction, performed by a 
surgeon trained in this specific approach.

TABLE 2. Assessment criteria for functional outcome

Variable
Grade

Mild Moderate Severe

Eyeball dystopia (mm) <2 ≥2 but <4 ≥4
Eyebrow motility Detectable only through care-

ful neurological exam
Noticeable only in dynamic 

situations
Static, evident w/ eyebrow droop; 

dynamic, complete frontal paresis
Forehead skin dyses-

thesia
Atypical bothersome tactile 

feeling
Disturbing sensation even 

w/o any tactile stimulus
Painful sensation
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Results
Surgical Complications

In 5 (3.0%) cases, CSF rhinorrhea caused by a CSF leak 
through the frontal sinus was recorded; in 4 (2.4%) cases, 
the symptom was resolved after external lumbar drain-
age, and in 1 (0.6%) case, revision surgery for sealing of 
the frontal sinus was needed. Table 3 summarizes surgi-
cal complications, functional and cosmetic outcomes, and 
patient-satisfaction data.

Functional Outcome
Among the 79 patients who underwent extradural optic 

nerve decompression for preoperative visual impairment, 
5 (6.3%) experienced worsening of visual function after 
surgery, but only in 1 (1.3%) case was it likely related to 
the extradural optic nerve decompression. In 18 (10.7%) 
patients, diplopia that resulted from ocular movement im-
pairment was present at hospital admission. Thirty-nine 
(25.8%) of 151 patients complained of new-onset postoper-
ative diplopia that resulted from ocular movement impair-
ment; in 29 (19.2%) cases, it was transient, and the mean 
time for resolution was 1 month (range 1–12 months; SD 3 
months), and in 10 (6.6%) cases, it was permanent. Among 
the patients in whom it was permanent, the diplopia in 7 

FIG. 1. English translation of the questionnaire administered to patients.
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(4.6%) patients was likely a result of the surgical maneu-
vers needed to dissect the tumor from the nerves, and only 
in 3 (2%) cases does it have to be considered a compli-
cation related to the surgical approach. Preoperative ex-
ophthalmos was detected in 31 (18.3%) patients at hospital 
admission. New-onset exophthalmos in 5 (3.6%) of 138 
patients was recorded; in 3 (2.2%) cases, it was transient, 
and in the other 2 (1.4%) cases, it was permanent, although 
both cases were classified as mild (< 2 mm). Postoperative 
enophthalmos was recorded in 7 (4.1%) cases; 5 (3%) cases 
were classified as mild (< 2 mm), and 2 (1.2%) cases were 
classified as moderate (≥ 2 but < 4 mm).

New-onset permanent frontal muscle weakness and 
eyebrow motility impairment were recorded in 17 (10%) 
patients; the degree of residual paresis at follow-up was 
mild in 12 (70.6%) cases, moderate in 3 (17.6%) cases, and 
severe in 2 (11.8%) cases.

New-onset postoperative forehead skin hypesthesia 
was recorded in 83 (49.1%) cases; in 13 (7.7%) of these 
cases, it was transient, and the mean time for resolution 
was 5 months (range 1–9 months; SD 3 months). In 70 
(41.4%) patients, the hypesthesia was permanent; among 
them, 27 (16%) also complained of disturbing or painful 
dysesthesia.

Permanent forehead dysesthesia (26 cases) was classi-
fied as mild in 19 (73%) cases, moderate in 6 (23%) cases, 
and severe in 1 (3.8%) case.

Cosmetic Outcome and Patient Satisfaction
Seven (4.1%) patients complained of subjective ocular 

dystopia in the postoperative period. Periorbital and eye-
lid swelling was detected in 124 (73.4%) patients before 

hospital discharge; in 119 (70.4%) patients, it was transient 
with a mean time for resolution of 1 month (range 0–0.5 
months; SD 2.5 months), and in 5 (3%) cases, it was per-
manent.

Among the 169 patients who participated in the tele-
phone questionnaire, 123 (72.8%) were satisfied with the 
cosmetic outcome and did not think that the surgery had 
affected their QOL negatively, 29 (17.2%) thought that sur-
gery had a mild negative effect on their QOL, 14 (8.3%) 
complained of a moderate negative effect on their QOL, 
and 3 (1.8%) complained of a severe disabling effect.

Duration of Surgery
The mean time needed for the whole FOZ approach 

(frontotemporal approach, orbitotomy, and orbital recon-
struction) was 43 minutes (range 27–83 minutes; SD 14.9 
minutes); extradural optic nerve decompression was per-
formed in 9 of these patients, and in their cases, the mean 
time for the whole approach (FOZ and extradural optic 
nerve decompression) was 63.8 minutes (range 49–83 
minutes; SD 11.7 minutes). The mean time needed for 
orbitotomy was 19.9 minutes (range 10–31 minutes; SD 
5.8 minutes), and the mean time needed for orbital recon-
struction was 7.3 minutes (range 4–13 minutes; SD 2.5 
minutes); therefore, the additional mean time needed for 
orbitotomy and orbital reconstruction was 27.2 minutes 
(range 14–44 minutes; SD 7.9 minutes).

Discussion
This study was focused on the functional and cosmet-

ic outcomes of surgery performed through the FOZ ap-
proach regardless of the pathology treated. The rationale 

TABLE 3. Surgical complications, cosmetic and functional outcomes, and impact on QOL

Outcome
Population 

No.

Complication 
Rate (No. 

[%])

Transient Complications No. (%) of 
Permanent 

Complications Grade (%)
No.  
(%)

Mean Resolution 
Time (days)

Surgical complication
  CSF rhinorrhea 169 5 (3.0) — — — —
Cosmetic outcome
  Ocular dystopia 169 — — — 7 (4.1) —
  Orbital swelling 169 124 (73.4) 119 (70.4) 34.3 5 (3) —
Functional outcome
  Visual worsening* 79 5 (6.3)† — — 5 (6.3) —
  Exophthalmos 138 5 (3.6) 3 (2.2) — 2 (1.4) 2 (100) mild
  Enophthalmos 169 7 (4.1) 0 — 7 (4.1) 5 (71.4) mild, 2 (28.6) moderate
  Diplopia 151 39 (25.8) 29 (19.2) 33.2 10 (6.6)‡ —
  Forehead skin hypesthesia 169 83 (49.1) 13 (7.7) 150 70 (41.4) —
  Forehead skin dysesthesia 70§ 27 (16) 1 (0.6) — 26 (15.3) 19 (73) mild, 6 (23) moderate, 1 (4) severe
  Frontal muscle weakness 165 17 (10.3) — — 17 (10.3) 12 (70.6) mild, 3 (17.6) moderate, 

2 (11.8) severe
Impact on QOL — — — — — 123 (72.8) not disabling, 29 (17.2) mild, 

14 (8.3) moderate, 3 (1.8) severe

*  After extradural optic nerve decompression.
†  One (1.3 %) case was related to extradural optic nerve decompression.
‡  Seven (4.6%) cases resulted from tumor dissection, and 3 (2%) cases were related to the surgical approach.
§  Patients experienced forehead skin hypesthesia.
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for using the FOZ approach can vary considering different 
pathologies.

In 1997, Mortini and Giovanelli36 introduced the FOZ 
approach at I.R.C.C.S. San Raffaele University Hospital, 
and a significant improvement in patient visual outcome 
was found. In 13 patients treated for a pituitary tumor 
through the FOZ approach with extradural and intradural 
optic nerve decompression, postoperative visual function 
improved in 61.5%, was unchanged in 23.1%, and wors-
ened in 15.4%.36 These results were compared with a con-
trol group of our last 15 patients who underwent surgery 
for the same disease through the standard frontopterional 
approach.36 In this control group whose surgery was per-
formed through the FOZ approach, postoperative visual 
function improved in 26.6%, was unchanged in 33.4%, 
and worsened in 40%.36 According to these results, we de-
duced that extradural and intradural decompression of the 
optic nerve are easily allowed by the FOZ approach, have 
a protective effect, and decrease postoperative worsening 
of visual function.36

In 2000, we adopted the FOZ approach as the standard 
transcranial approach for treating, in particular, sellar and 
parasellar tumors that cause optic nerve compression (e.g., 
giant pituitary adenomas, craniopharyngiomas, tubercu-
lum sellae meningiomas), and we rely on the following 
assumptions2,10,11,34–36: 1) the FOZ approach improves ex-
posure of the skull base and minimizes brain retraction34; 
2) the FOZ approach enables quick and safe extradural 
unroofing of the optic canal and intradural incision of the 
dural sheath34 (these 2 surgical steps enable early identi-
fication and decompression of the optic nerve so that it 
can be safely mobilized for the inspection on its inferior, 
medial, and lateral surfaces); and 3) for other pathologies, 
such as orbital cavernoma, the FOZ approach is useful for 
gaining access to tumors located in the orbital apex and in 
the superomedial compartment of the orbit.10

In the present series, pathologies treated using the FOZ 
approach (Table 1) were mostly sellar and parasellar me-
ningiomas (50% of cases), followed by craniopharyngio-
mas and pituitary adenomas (30% of cases); other patholo-
gies included orbital cavernomas (5.3%) and aneurysms 
(4.7%). The same surgical technique was applied in all 
patients by using a standard frontotemporal approach fol-
lowed by an orbitotomy including the zygomatic process 
of the frontal bone.10,11,34–37 Reconstruction was performed 
using titanium miniplates and screws and titanium meshes 
when a significant bone gap was present.

We made significant efforts to discriminate approach-
related complications from those related to the surgical 
treatment of the pathology; preoperative neurological defi-
cits were recorded accurately, but neurological deficits re-
lated to the surgical treatment of the pathology were not 
considered in the results. Furthermore, cosmetic issues that 
are not specific to the FOZ approach were not considered. 
The rationale for this choice was our attempt to understand 
the specific clinical impact of the orbitotomy in the FOZ 
approach when compared with that of the standard fron-
totemporal approach. In 2012, Youssef et al.56 reported on 
a series of 75 patients who underwent surgery in which 
the frontotemporoorbitozygomatic approach was used. 
The main difficulty in comparing results of our study with 

those reported by the aforementioned study is that Youssef 
et al.56 stratified their patients and results according to the 
variant of the FOZ approach used and to the underlying 
pathology of the patients. Therefore, our study represents, 
to our knowledge, the only available retrospective study in 
which clinical outcomes in a large population of patients 
who underwent surgery with the FOZ approach with the 
same technique were evaluated with a focus on complica-
tions caused by the approach regardless the treated pathol-
ogy.

Surgical Complications
Approach-related CSF leakage usually occurred with 

CSF rhinorrhea caused by a pseudomeningocele associat-
ed with ineffective sealing of the frontal sinus or inciden-
tal opening of the sphenoid sinus and its mucosa during 
extradural optic nerve decompression. In our series, we re-
corded 5 (3.0%) cases of CSF rhinorrhea; in 4 cases, CSF 
leakage stopped after 5 days of external lumbar drainage, 
and in only 1 (0.6%) case was revision surgery with sealing 
of the frontal sinus with a pedicled pericranial flap needed. 
During orbital osteotomy, opening of the frontal sinus is a 
common finding.11,36,44 To preserve normal sinus anatomy 
and function, we do not remove sinus mucosa; before or-
bital reconstruction, we usually harvest a small pedicled 
frontal pericranial flap and position it over the opening of 
the sinus. It is then fixed with stiches passed through small 
holes made in the anterior and posterior walls of the sinus; 
fibrin glue is used to seal the sinus. If violation of the sphe-
noid sinus and its mucosa occurs during extradural optic 
nerve decompression and drilling medially to the nerve, a 
small piece of temporal muscle is plugged into the opening 
and fixed with fibrin glue.

Functional Outcome
In only 1 (1.3%) of 79 cases was postoperative visual 

worsening likely related to surgical unroofing of the op-
tic canal, probably in relation to thermal damage. For this 
reason, we recommend that extradural optic nerve decom-
pression be performed using diamond burs under abun-
dant saline irrigation.

Transient diplopia after surgery was recorded in 29 
cases (10.2% of patients who not present with diplopia be-
fore surgery); the mean time for resolution was approxi-
mately 1 month. Periorbital and eyelid swelling was a very 
common finding after surgery through the FOZ approach 
(73.4% of cases); transient diplopia could be related to ocu-
lar dystopia as a result of orbital and periorbital edema. 
Permanent diplopia likely related to the surgical approach 
was recorded in 3 (2%) cases. Approach-related diplopia 
could be caused by direct injury to the nerves passing in 
the SOF during orbital osteotomy, by an inaccurate orbital 
reconstruction (which can lead to extrinsic ocular muscle 
entrapment), or by significant postoperative ocular dysto-
pia.11,36 The orbitomeningeal artery represents an impor-
tant landmark during orbital osteotomy; the bony canal of 
the artery represents the posterior limit of the osteotomy 
for avoiding possible violation of the SOF.36 During orbital 
reconstruction, avoiding entrapment of the periorbita and 
extrinsic orbital muscles between the bone edges of the 
orbit is crucial.
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Transient postoperative exophthalmos was recorded in 
3 cases and could have been the result of orbital swell-
ing; in 2 cases, permanent exophthalmos (< 2 mm) was 
recorded, and it was probably the consequence of a defec-
tive orbital reconstruction. Postoperative enophthalmos in 
7 patients (≥ 2 mm in only 2 cases), probably caused by an 
inability to restore normal orbital volume after removal of 
a tumor (e.g., sphenoid wing meningioma, orbital tumor), 
was recorded. Slow-growing tumors, such as intraorbital 
benign tumors, can progressively cause proptosis and ac-
companying orbital fat-volume reduction; therefore, after 
tumor removal through the FOZ approach, an accurate 
orbital reconstruction can result in mild enophthalmos.11 
Frontal muscle weakness and eyebrow motility impair-
ment can be the result of an injury to the frontal branch of 
the facial nerve during exposure of the zygomatic process 
of the frontal bone.16,20,29,33,49,55 We routinely perform inter-
fascial dissection, which leaves the nerve in the fat layer 
between the 2 temporal fasciae to protect it during surgical 
maneuvers.36,53,55 Nevertheless, in this series, we recorded 
12 cases of mild paresis (not perceived by the patient), 8 
cases of moderate paresis, and 2 cases of complete paresis. 
Damage to the nerve probably occurred during interfas-
cial dissection of the temporal muscle or as a consequence 
of prolonged retraction of the muscle. Forehead hypesthe-
sia and dysesthesia can be consequences of supraorbital 
nerve injury during its release from the supraorbital notch 
or foramen before orbital osteotomy is performed.36 In 
our series, we recorded a significantly high occurrence of 
postoperative hypesthesia (41% of patients); in 27 patients, 
hypesthesia was associated with dysesthesia that was felt 
by 6 patients to be disturbing and 2 patients to be severe 
and disabling.

Cosmetic Outcome and Patient Satisfaction
Ocular dystopia subjectively perceived by 7 patients to 

be cosmetically disabling was recorded and, as mentioned 
earlier, might have been related to an improper orbital re-
construction. Periorbital eyelid swelling is a common post-
operative event that results from blood and serum collec-
tion in the orbit and periorbital tissues. It usually improves 
3 days after surgery but, in 73.3% of the patients, was still 
present at the moment of hospital discharge; the mean 
resolution time was approximately 1 month (range 1–8 
months; SD 3.6 months). In the early postoperative period, 
eyelid swelling is usually present in the early morning and 
tends to disappear while the patient is in an orthostatic po-
sition during the day. Only 5 (3%) patients complained of 
a persistent problem at follow-up.

All the patients included in this study answered the 
telephone questionnaire. The questionnaire was structured 
to investigate how patients perceived the possible com-
plications of the FOZ approach and how these complica-
tions would affect their QOL. One hundred twenty-three 
(72.8%) patients answered that the approach did not affect 
their QOL, 29 (17.2%) patients complained of minor prob-
lems that influenced their QOL slightly, 14 (8.3%) patients 
answered that surgery had affected their life negatively 
even if they were continuing to do the same things they 
did before surgery, albeit while experiencing daily prob-
lems, and only 3 (1.8%) patients reported that they were 

unable to live a normal life and that surgery had had a se-
vere negative impact on their QOL. Among these patients, 
2 suffered from permanent diplopia, and 1 complained of 
frontal burning dysesthesia.

Duration of Surgery
In 2014, the duration of surgery in the 20 patients in-

cluded in the study was surveyed and recorded to evaluate 
the mean additional time needed to perform orbitotomy 
and orbital reconstruction. The mean time needed for the 
2 additional steps of the FOZ approach compared with the 
frontotemporal approach was 27.2 minutes.

According to these data, we can assert that the FOZ ap-
proach, if performed by a trained surgeon, does not affect 
the duration of surgery significantly.

Limitations of the Study
The first limitation of this study was the difficulty we 

encountered in properly and retrospectively differentiat-
ing approach-related complications from those related to 
the surgical treatment for the pathology. This bias can be 
heightened significantly in the subjective evaluation of pa-
tients regarding the effect of surgery on their QOL.

Other important limitations were the retrospective na-
ture of the study and the absence of a control group of pa-
tients who underwent surgery through a standard fronto-
temporal approach. Furthermore, patients included in this 
series underwent surgery through an FOZ approach for 
different pathologies that could have affected their func-
tional and cosmetic outcomes. Ideally, a study comparing 
morbidity and cosmetic and functional results in 2 cohorts 
of patients who harbor the same pathology and underwent 
surgery through a frontotemporal approach or through an 
FOZ approach should have significant utility in daily clini-
cal practice. In our opinion, such a study would be very 
complex to perform, even retrospectively, because of the 
relative rarity of the pathologies treated through the FOZ 
approach and because it should be done in a high-volume 
center in which the same pathologies are treated in the 
same period by the same group of surgeons using different 
approaches; nevertheless, it could be helpful for surgeons 
in balancing the well-known benefits of the approach and 
potential morbidities and making the best decision in rela-
tion to the pathology with which they are dealing.

Conclusions
The FOZ approach has been considered the true work-

horse of skull base surgery because of its well-known ad-
vantages in terms of the increased exposure of the sellar 
and parasellar regions it affords and its simple execution, 
great versatility, and low associated morbidity rate. In this 
study, clinical outcomes in a large series of 169 patients 
who underwent surgery through the FOZ approach were 
evaluated with a focus on approach-related complications 
as determinants of functional and cosmetic outcomes and 
patient satisfaction. Approximately 90% of the patients 
reported that surgery had not affected their QOL signifi-
cantly. Comprehensive knowledge of the potential com-
plications and the overall clinical outcome from the FOZ 
approach can be of great utility to neurosurgeons in bal-
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ancing the well-known benefits of the approach and the 
potential additional morbidities.
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