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Abstract

Asian people frequently show small noses, narrow nasal apertures, and congestive mucosa on the turbi-
nates and septum. To reduce the risk of nasal morbidity with increased radicality for skull base tumors in 
these patients, we developed endoscopic transnasal interseptal approach (ETISA) in transsphenoidal sur-
gery for invasive clival tumors (ICTs). Indication for ETISA is radical resection for tumors occupying deep 
ventral skull base regions, confined posterior to the level of the middle turbinates. After removing ethmoi-
dal air cells, the middle turbinates are laterally deflected. A linear incision is made vertically on each side 
of the septal mucosa, which is separated from the bony septum as far as the sphenoid rostrum. The blades 
of an adjustable speculum are inserted submucosally, and the bony septum is temporarily displaced. The 
surgical pathway is widely maintained from the entrance to the deep surgical field without sacrificing 
the nasal mucosa and turbinates. Thirty-two consecutive patients with clival tumors (18 chordomas, 11 
chondrosarcomas, 3 others) were treated. Bilateral middle turbinectomy was routinely performed in the 
initial 3 patients, but in only 4 of the remaining 29 (3 unilaterally, 1 bilaterally). Tumor was sufficiently 
resected in 29 patients (90.6%; gross total removal n = 25, subtotal resection n = 4). As complications, 6 
patients showed mild and transient worsening of cranial nerve symptoms. Nasal complications arose in 3 
patients, persisting > 3 months in 2 (5.7%). This approach allows fine bimanual handling and swift deliv-
ery of surgical equipment while reasonably preserving the nasal anatomy, which is useful in endoscopic 
transsphenoidal surgery for ICT.
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Introduction

in the last decade, progress in endoscopic technology 
and techniques have dramatically changed the role 
of transsphenoidal surgery in the neurosurgical 
field.1) not only pituitary and parasellar lesions, 
but also various types of invasive skull base tumors 
can now be safely approached through the nostrils 
under direct vision.2–9)

in asian countries including Japan, endoscopic 
surgery has been introduced over the last decade and 
has largely replaced conventional sublabial trans-
sphenoidal surgery.10–12) however, asian individuals 
usually show a smaller nasal route than those of an 
European (white) or an african (black) background, 

mainly resulting from not only the narrow nasal 
apertures,13) but also the smaller volume of the nasal 
cavity with an increased proportion of vascular 
tissue in nasal mucosa.14–16) To stably maintain a 
wide and clear surgical pathway to deep skull base 
regions, extensive dissection of the septal mucosa 
and middle turbinectomy have become essential in 
many cases.10,17–19) damage to the normal anatomy 
may become more extensive, raising concerns about 
the risk of nasal morbidity which continues even 
after the denuded mucosal surface has been healed 
by mucosalization.20–26)

From 1998, we started applying a single-nostril 
transseptal approach for pituitary tumors using a 
neuroendoscope in transsphenoidal surgery, and 
with the increase in surgical treatment of complex 
lesions, we started performing expanded endonasal Received august 7, 2014; accepted october 28, 2014
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surgeries for skull base tumors.11) Through these 
experiences, we have gained an appreciation of the 
difficulties involved in balancing the radicality of 
surgery with the risk of nasal morbidity in deep 
skull base lesions in the patients with congestive 
nasal mucosa. This urged us to develop an approach 
method to minimize postoperative nasal complica-
tions while simultaneously improving the operability 
of surgical equipment for these procedures. herein, 
we present our surgical technique for endoscopic 
transnasal interseptal approach (ETiSa) in trans-
sphenoidal surgery and the preliminary outcomes 
for 32 invasive clival tumors.

Patients and Methods

From 2009 to 2013, we have performed endo-
scopic transnasal surgery for 72 skull base tumors 
(excluding pituitary tumors and tumors limited in 
the suprasellar regions). among these, 32 clival 
tumors were treated with 37 procedures using the 
ETiSa (Fig. 1). The indication for this approach 
is the need for radical resection of tumors occu-
pying the deep ventral skull base regions, confined 
posterior to the level of the middle turbinates. 
Median patient age was 55 years (range, 15–77 
years). other than this approach, we adopted a 
direct endonasal approach (31 tumors) for tumors 
invading superficial regions, such as the anterior 
cranial base or nasal cavity, tumors mainly located 
in the lateral regions such as periorbital region 
or the pterygopalatine fossa, and for tumors in 
the pediatric patients. when only biopsy was 
intended, a single-nostril transseptal approach 
was adopted (nine tumors).

The 32 clival tumors treated using ETiSa comprised 
18 chordomas, 11 chondrosarocomas, and 3 others 
(vascular tumor in clivus, clear cell meningioma, 
and giant cell tumor, 1 each). in them, 5 (15.6%) 

referred to us after failure of multiple interventions 
including radical resections and various types of 
radiotherapy (heavy-particle radiotherapy, cyber 
knife radiosurgery, gamma knife radiosurgery). The 
tumors showed invasion to cavernous sinus in 
24 (75.0%), petrous region in 15 (46.9%), jugular 
foramen or tubercle in 13 (40.6%), and pharyn-
geal region in 9 (28.1%). intradural invasion was 
also observed in 5 tumors (15.6%). in 30 patients 
(93.8%), the tumors involved lateral regions such 
as the cavernous sinus, petrous region, middle 
cranial fossa, or jugular foramen.

I. Surgical equipment specific for endoscopic 
surgery

The surgical system for endoscopic surgery 
consists of a high-vision endoscope (rigid scopes 
of 175–180 mm in length), camera with cable, 
fiberoptic cable, light-emitting diode light source, 
and the monitor (Karl Storz Endoscopy Japan, 
Tokyo). Endoscopes with 4-mm diameter and 0° or 
30° lenses are mainly used, while 70° lenses are 
used on occasion. a high-frequency radiosurgical 
device with sharp malleable tip (Surgitron®; Ellman 
international, new York, uSa) is used to incise the 
nasal mucosa. The endoscope is stabilized in the 
surgical field with a robotic holding device (Point 
Setter; Mitaka Kohki, Tokyo). a neuronavigation 
system (StealthStation navigation; Medtronic Japan, 
Tokyo) is routinely equipped.

a suction tube with irrigating function is essen-
tial to clear the endoscopic lens when clouded by 
mucus or blood (Fujita Medical instruments Co., 
Ltd., Tokyo). narrow-shaft bipolar cauterization 
and various dissecting or curetting devices are used 
simultaneously. To allow instruments to reach the 
lateral regions through the sphenoid sinus, the tips 
of all the instruments (ring-curette, scissors, suction 
with irrigating function, and bipolar cautery forceps) 

Fig. 1 Overview and basic posi-
tioning of surgical instruments in 
the binostril interseptal approach. 
A: The endoscope is introduced 
into the operative field from the 
rostral side to facilitate smooth 
bimanual surgical procedures. B: 
Schematic drawing.
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are designed to be curved in various degrees or to 
be malleable.

II. Surgical procedure
The patient is placed in a supine position with 

the head raised by 15° and fixed with a Mayfield 
3-point-head holder, rotated slightly toward the 
operator’s side. after both nasal cavities are steri-
lized, nasal pledgets soaked in 0.02% epinephrine 
solution are placed on the nasal mucosa, which are 
removed at the last minute before starting surgery. 
intraoperative monitoring of extraocular muscle 
movement was performed using electromyography 
to avoid the postoperative cranial nerve deficit.

To facilitate the surgical approach while maximally 
preserving the middle turbinates, the ethmoidal air 
cells are removed, and the uncinate process is also 
deflected laterally as necessary (Fig. 2a–C). The 
middle nasal turbinates are dislocated and thrust 
into the medial wall of the maxillary sinus to retain 
a sufficient approach route inside.

The mucosa on the nasal septum is incised in 
the rostro-caudal direction in linear fashion bilater-
ally at different depths of the nasal cavity on each 
side to avoid postoperative septal perforation; at 
the depth of 3 cm from the nasal entrance on the 
septal cartilage in one side, and at the level of the 
middle nasal turbinate on the bony septum in the 
other (Fig. 2d–F). The mucosa is separated from 
the septum and anterior aspects of the sphenoid 
bone (Fig. 2G–i). The mucosal retractors are inserted 
submucosally to push the dissected mucosae to 

the sides, then the blades of the adjustable nasal 
speculum, specially designed to change the opening 
angle of the blades according to the shape and width 
of the nasal cavity (Fujita Medical instruments),27) 
are inserted into each nasal cavity (Figs. 1B, 3a–C). 
The bony septum is temporarily removed posterior 
to the mucosal incision to leave a marginal attach-
ment of the mucosa for reconstruction at the end 
of the surgery. Because the blades of the adjust-
able speculum are detachable, to facilitate binostril 
submucosal insertion of the specular blades, they 
are inserted separately on each side and assembled 
after optimal submucosal insertion into each side 
(Fig. 3a–C). The speculum blades push the nasal 
mucosa laterally and gain maximum exposure of the 
anterior aspects of the sphenoid sinus or ventral skull 
base areas (Fig. 3d). The mucosae on the sphenoid 
rostrum are preserved with vascular supply from the 
septal branches of the sphenopalatine artery. The 
bone of the sphenoid rostrum is removed and the 
opening of the sphenoid sinus is enlarged.

in the tumor extending into the sphenoid sinus, 
the tumor is carefully dissected from its margin 
and is resected piece by piece. in deep lateral 
regions, we can swiftly transfer the variously 
curved surgical instruments along the nasal specula, 
without getting stuck in the nasal cavity, facilitating 
surgical procedures under the angled lens. when 
the tumor is located in the lower clivus or extends 
into the upper pharyngeal area, the bottom edge of 
the septal mucosa is incised and the septal mucosa 
is separated bilaterally. The blades of the nasal 

Fig. 2 A–C: Observation of the left nasal cavity with 
a 0° endoscope. In the left nasal cavity inspected with 
a 0° rigid endoscope, the middle turbinate occupies a 
large portion of the space. The ethmoid air cells (EACs) 
are removed (B), and the superolateral margin of the 
sphenoid sinus is observed through the cavity (white 
arrow in B, close view in the lower right corner). After 
sufficient space is made lateral to the middle turbinate, 
the uncinate process is deflected, facilitating lateral dislo-
cation of the middle nasal turbinates (C) and retaining 
a sufficient approach space without turbinectomy. D, 
G: Schematic representation of the axial section of 
the nasal cavities. E, H: Observation of the right nasal 
cavity with a 0° endoscope. F, I: Observation of the 
left nasal cavity. The mucosa on the nasal septum is 
incised perpendicularly in linear fashion at different 
depths to avoid postoperative septal perforation (D–F). 
The mucosa is separated from the bony septum (BS) 
and anterior aspects of the sphenoid bone (V) on each 
side, and the natural ostia (NO) are observed (H and 
I). CP: carotid prominence, inf.T: inferior turbinate, 
mid.T: middle turbinate, NS: nasal septum. OC: optic 
canal, OCR: optico-carotid recess.
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tions of the nasal turbinates are rectified (Fig. 3E, F),  
and Beschitin-F (chitin-coated gauze; unitika, Co., 
Ltd., okazaki, aichi) is placed inside (between the 
nasal septum and middle turbinate) and outside the 
middle turbinates (between the middle turbinate 
and lateral wall of the nasal cavity) bilaterally for 
36 hours to prevent synechia (Fig. 3G).

one week postoperatively, the patient undergoes 
postoperative endoscopic evaluation of the nasal cavi-
ties by an otolaryngologist. nasal saline irrigation is 
continued at home for 1 month after discharge. Patients 
visit our outpatient clinic at 1 month and 3 months 
postoperatively for neurological evaluation and the 
second endoscopic rhinological check-ups (Fig. 3h, i).

Results

Surgical results are summarized in Table 1. in 
the initial 3 patients, the lower halves of bilateral 
middle turbinates were routinely resected. however, 
the necessity of this procedure was subsequently 
revised, and this procedure is now performed only 
in selected cases where sufficient surgical space 
cannot otherwise be achieved during surgery. in the 
most recent 29 patients, the septum and turbinates 
were completely preserved in 25 patients (86.2%, 
Fig. 4), and middle turbinectomy was necessary 

speculum are slid down and the upper pharynx 
is exposed with a sufficient approach pathway, 
without any sacrifice of the septal mucosa.

after tumor resection, in patients showing no 
cerebrospinal fluid (CSF) leakage during surgery, 
Gelfoam (Pfizer, Tokyo, Japan) with fibrin glue is 
placed in the cavity. when CSF leakage occurs 
from a small laceration of the sellar diaphragm or 
dura mater, abdominal adipose tissue is harvested 
and attached to the defect in the membrane using 
fibrin glue, then compressed by a sinus balloon 
inserted through the enlarged natural ostium of 
the sphenoid sinus. if the defect is relatively large 
and active CSF flow is observed continuously, the 
fascia lata is harvested, placed to cover the dural 
defect inside and outside the fistula and fixed with 
fibrin glue, then compressed by a sinus balloon. 
at the end of surgery, hemostasis and repair of 
CSF leakage are confirmed with the patient in a 
head-down position to raise the thoracic pressure, 
and tumor resection is completed. in cases where 
refractory CSF leakage is strongly anticipated, 
lumbar drainage is performed for 3–5 days. use of 
a pedicled nasoseptal flap is considered at the last 
step of the surgery in limited cases.

after reconstruction of the skull base floor, the 
bony septum and mucosae are replaced and the posi-

Fig. 3 A: The blades of the speculum are 
detached and inserted separately on each 
side. B: The blades are then assembled after 
optimal submucosal insertion into each side. 
C, D: Speculum blades push the nasal mucosa 
laterally (C: schematic drawing) and gain 
maximum exposure of the anterior aspects 
of the sphenoid sinus and ventral skull 
base areas, including bilateral optic canals 
(OCs), carotid prominences (arrows), planum 
sphenoidale (PS), sellar floor (S), and clivus 
(CL) (D). At the end of surgery, bony septa 
are replaced, and the septal mucosae and 
nasal turbinates are returned to their original 
positions. E: Observation of the right nasal 
cavity with a 0° endoscope. F: Schematic 
representation of the axial section of the 
nasal cavities. G: Axial computed tomography 
immediately after surgical resection of the 
clival tumor. Inside and outside the middle 
turbinates, chitin-coated gauzes are packed 
in, and mucus and clot are also observed in 
the nasal cavity. H, I: One month after the 
surgery, endoscopic observation of the nasal 
cavity revealed healing of the septal incision 
with preservation of the nasal anatomy in 
the right (H) and the left (I) nasal cavity. 
OT: optic tract.
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Table 1 Outcomes of 32 invasive clival tumors treated with endoscopic transnasal interseptal approaches

Pathology Primary/ 
Recurrent n Previous 

intervention
Gross total 

resection (rate) neurological complications

Chordoma Primary 11 - 10 (90.9%) 0

Recurrent 7 CrS 2, TSS 4, 
RS 2, RT 3

4 (57.1%) 4 (transient amnesia with di 1, transient 
Cn palsy 3)

 Total 18 14 (77.8%)

Chondrosarcoma Primary 6 - 5 (83.3%) 2 (transient Cn palsy 1, CSF rhinorrhea 1)

Recurrent 5 CrS 5 4 (80.0%) 1 (transient Cn palsy 1)

Total 11 9 (81.8%)

others+ Primary 2 - 2 (100%) 1 (transient Cn palsy 1)

Recurrent 1 CrS 1, RS 1 0 (0%) 0

all Primary 19 17 (89.4%) 3

Recurrent 13 8 (61.5%) 5

Total 32 25 (78.1%) 8 (transient Cn palsy 6, others 2)

+: involving angiomatosis, giant cell tumor, and clear cell meningioma (recurrent, world health organization grade ii), Cn: cranial 
nerve, CrS: transcranial surgery, CSF: cerebrospinal fluid, di: transient diabetes insipidus, RS: radiosurgery, RT: fractionated 
radiotherapy, TSS: transsphenoidal surgery.

Fig. 4 A case of typical clival chordoma occupying 
the clivus and sphenoid sinus (T1-weighted magnetic 
resonance imaging (MRI) with gadolinium enhance-
ment; A: axial section, B: sagittal section). The patient 
presented with bilateral abducens nerve palsy and 
underwent ETISA using adjustable nasal specula. The 
mucosae on the nasal septum were incised perpen-
dicularly in linear fashion and are separated from the 
bony septum (BS) (C: observation of right nasal cavity 
with a 0° endoscope, D: observation of the left nasal 
cavity). The anterior aspect of the sphenoid bone was 
widely exposed (E). After gross total removal of the 
tumor, the normal anatomical structures including 
the sellar floor (S), bilateral optico-carotid recesses 
(arrows), carotid prominence (CP), and clivus (CL), 
are visualized (F). Postoperative T1-weighted MRI 
with gadolinium enhancement (G: axial section, H: 
coronal section) discloses successful removal of the 
tumor and complete preservation of the nasal mucosae 
and turbinates (I: axial section). The patient did not 
show any nasal complications, and abducens nerve 
palsies completely resolved within 6 months. ETISA: 
endoscopic transnasal interseptal approach, inf.T: 
inferior turbinate, mid.T: middle turbinate, T: tumor, 
V: anterior aspects of sphenoid bone.

in 4 patients (13.8%, Fig. 5), unilaterally in 3 and 
bilaterally with the lower one-third in 1 patient. 
among these cases, the posterior tip of the inferior 
turbinate on the affected side was also removed in 
one patient because of tumor extension into the 
pterygopalatine fossa, and a lateral approach would 
have been difficult without this action.

in the 32 clival tumors, gross total removal was 
achieved in 25 (78.1%). of these, 19 tumors were 
treated primarily with the ETiSa in our institution, 
achieving gross total resection of 17 tumors (89.4% 
of primary cases). in the 30 tumors involving lateral 
regions, 26 were successfully removed through the 
lateral aspects of the sphenoid sinus under the 
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Fig. 5 A case of chordoma with extensive invasion into the sphenoid sinus, clivus, pterygopalatine fossa, 
middle cranial fossa, and infratemporal fossa. A–C: T1-weighted magnetic resonance imaging (MRI) with gado-
linium enhancement (A: axial section, B: coronal section, C: sagittal section). Because the tumor showed marked 
extension behind the orifice of the left middle turbinate, we resected the lower half of the left middle turbinate, 
facilitating the approach to this region and also allowing direct approaches to the tumor in the pterygopalatine 
and infratemporal fossas. The tumor was dissected from the clivus (CL), and carefully from the internal carotid 
arteries. D: After removal of the midline component, the tumor extending into the middle cranial fossa (mid.CF), 
and infratemporal fossa (inf.TF) was resected under a 30° scope through the surgical spaces above and below 
the left vidian nerve (Vid.n). E: After gross total removal of the tumor, normal anatomical structures including 
the sellar floor (S), upper and lower clivus (CL and lo.CL, respectively), right vidian canal (Vid.c), and left 
vidian nerve (Vid.n) were visualized. F–H: Postoperative T1-weighted MRI with gadolinium enhancement (F: 
axial section, G: coronal section, H: sagittal section) disclosed the complete tumor removal. Postoperative MRI 
obtained 3 months after surgery revealed preservation of the residual nasal anatomies (I). The patient did not 
show any neurological complications after surgery. hor.ICA: horizontal portion of the internal carotid artery, ver.
ICA: vertical portion of the internal carotid artery.

angled lens. in 4 patients (11.4%; 2 with chor-
doma, 2 with chondrosarcoma), subtotal removal  
(> 90% resection) was performed because the 
tumor was very fibrous and strongly adherent to 
critical structures such as cranial nerves or internal 
carotid arteries. in these cases, radiosurgery was 
added for the small residual part. Tumor volume 
was therefore sufficiently reduced in 29 patients 
(total or subtotal resection, 90.6%). in 3 patients 
(9.4%; chordoma, chondrosarcoma, and clear cell 

meningioma, one each), tumor components involving 
the cranial nerves and internal carotid arteries 
were very hard, resulting in partial mass reduction.

as complications, 6 patients showed mild and 
transient worsening of cranial nerve symptoms 
(abducens nerve palsy in 4, ptosis in 1, facial 
hypesthesia in 1), which gradually improved 
within a median of 3 months (range, 1 week to 
2 years) after surgery. in our cases, intraoperative 
monitoring of extraocular movement was not useful 
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enough to detect those subtle cranial nerve defi-
cits. a patient with recurrent chordoma invading 
suprasellar regions showed diabetes insipidus and 
transient amnesia after removal of a tumor compo-
nent strongly adhering to the ventral hypothalamus, 
but both complications completely resolved within 
6 months.

Postoperative CSF rhinorrhea requiring surgical 
repair was observed in 1 patient, in whom the 
chondrosarcoma had invaded into the petrous 
region involving the internal auditory meatus and 
jugular bulb. after gross total removal of the tumor, 
CSF leakage was not apparent during surgery, but 
suddenly occurred 1 week later. including this 
case, pedicled nasoseptal flaps were made for 
skull base reconstruction in 2 patients.

at the clinical check-up 1 month after surgery, 
nasal complications (including decreased sense of 
olfaction or nasal obstruction) were observed in 4 
of the 32 patients (12.5%). in 1 patient, the tumor 
was large and extended to the anterior skull base 
area, and the septal mucosa was dissected close 
to the upper margin of the anterior skull base 
area. in this patient, olfactory function showed 
improvement within 3 months. another patient 
who underwent bilateral middle turbinectomy 
complained of a persistent sense of nasal obstruc-
tion at the 1 month check-up, but this resolved 
within 3 months. another patient encountered 
early in our experience underwent bilateral middle 
turbinectomy at the initial surgical resection, 
and a pedicled nasal flap was made 1 week later 
to address postoperative CSF rhinorrhea. nasal 
symptoms gradually improved after surgery in  
this case, but took 6 months to completely resolve. 
in 1 patient, who had a narrow nasal cavity  
with markedly congestive nasal mucosa, swelling  
of nasal mucosa persisted at postoperative endo-
scopic evaluations 1 week after surgery. at the 
1-month check-up, she complained of a persis-
tent sense of nasal obstruction, and endoscopic  
examination showed synechiae of the nasal mucosa. 
This persisted at the endoscopic evaluation 3 
months postoperatively, considering synechiotomy 
by the otolaryngologist. as a result, impairment 
of olfaction or nasal obstruction persisting more 
than 3 months was found in 1 patient each  
(3.1% each).

Discussion

The most beneficial point of our approach is retaining 
sufficient approach routes to a wide range of skull 
base regions while allowing maximal preservation 
of the nasal mucosa and turbinates. Simultaneously, 

using the suction tube with irrigating function, 
without putting an irrigation system on endoscopic 
lens, we are seldom required to put out the endo-
scope to clear the distal lens clouded by mucus or 
blood. also, instead of holding the endoscope in 
assistant’s hand, we use the robotic endoscope holder 
to keep the clear stable image of the surgical field, 
which realizes “endoscopic microsurgery” allowing 
meticulous surgical procedures.

in skull base surgery through the nostril, the most 
impeditive anatomic structures on the approach routes 
are the nasal septum and the middle turbinates. in 
the current endonasal approach, the mucosa on the 
sphenoid rostrum and the posterior margin of the 
nasal septum are removed, and a wide range of 
ventral skull base regions can be reached. although 
this approach method is very simple, in patients with 
congestive nasal mucosa, adequate surgical approach 
routes become more and more difficult to maintain 
over surgical time, and resection of those nasal anato-
mies become inevitable.11,28) on the other hand, in the 
transseptal approach, the mucosa is separated from the 
septum in the unilateral side, and the nasal speculum 
is inserted beneath the bilateral mucosa on the nasal 
septum and the posterior vomer. while the mucosa 
on the sphenoid rostrum can be preserved with a 
small incision on the septum, in patients who have 
narrow nasal apertures, speculum blades frequently 
hamper the approach pathway at the entrance during 
single-nostril surgery.11) in asian patients, the size 
of the nostril is often not large enough to approach 
from a single nostril and may restrict the surgical 
performance.13–15) To facilitate the endoscopic skull 
base surgery with minimum nasal morbidity, we use 
the nasal specula in an unorthodox fashion.

use of nasal specula is well known to improve 
visualization and maintain the surgical pathway 
while achieving tamponade of the nasal mucosa.28–30) 
despite such benefits, it forces the surgeon to choose 
either a single-nostril approach or a sublabial 
approach, and to maintain wider surgical pathway, 
the sublabial approach is sometimes preferred for 
extended transsphenoidal surgery.27,29) To obtain the 
benefits of both the modern endoscopic endonasal 
approach and conventional transsphenoidal surgery 
using nasal specula, we use shorter specular blades 
(length of blade: 6 cm or 7 cm) and place them in 
each nostril. The entireties of both blades are settled 
in the nasal cavity to retract redundant nasal tissue 
inside while retaining flexibility of the nasal alae 
and apex without restricting the approach pathway 
at the entrance. using the adjustable speculum 
specially developed for extended transsphenoidal 
surgery,27) the opening width and angle of the blades 
are modified in accordance with individual shape of 
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the nasal cavity. Because the specular blades show 
sufficient fit against the lateral wall of the surgical 
corridor, we have not found that the working space 
is noticeably restricted by this equipment. all the 
anatomical structures impeding a transsphenoidal 
approach are temporarily dislocated, and the surgical 
pathway is stably maintained with the nasal speculum 
from the entrance of the nostril to the deep skull 
base regions.27,29,30)

Since increased risks of sinonasal morbidity and 
impaired olfaction have been indicated in association 
with endoscopic skull base surgery,20,22,25,26,31) even 
in patients with narrow nasal corridors, turbinec-
tomy or harvest of a nasoseptal flap may ideally 
be performed only after such action really becomes 
necessary during surgery. From this perspective, 
our approach offers a “reasonable” risk of nasal 
morbidity. Even if intraoperative CSF leakage is 
highly anticipated prior to surgical resection, use 
of the nasoseptal mucosa can be determined at the 
last step of the surgical procedure, and preparation 
of a large pedicled nasoseptal flap in advance is 
not necessary. as the occasion arises, the pedicled 
nasoseptal flap is readily tailored according to the 
size and location of the dural defect for reconstruc-
tion. Even in the second surgery, the nasal septum 
is preserved as in the primary surgery, which can 
be used for the pedicled flap as necessary. in fact, 
in most of our patients, the septal mucosa and 
turbinates could be preserved, and nasal function 
could be recovered within the early postoperative 
period. only 1 patient (3.1%) reported persisting 
olfactory impairment at 3 months after surgery, and 
the associated risk of moderate-to-severe smell loss is 
apparently lower than the risks reported in the past 
literature, 9.5% to 50% after the extended endonasal 
approaches.20,22,26,32) in contrast, postoperative synechia 
is always anticipated in patients who have severe 
mucosal swelling with narrow nasal cavity, and 
special care must be taken to prevent this pathology. 
in this respect, the role of the otolaryngologist in 
postoperative patient care will be more important 
than in the usual endonasal surgery.

in conclusion, our approach allows fine bimanual 
handling and swift delivery of surgical equipment 
while offering maximal preservation of the nasal 
anatomy in patients with prominent nasal mucosa. 
To successfully reduce nasal complications while 
improving the efficacy of this surgical method, the 
otolaryngologist will have a very important role to 
play in postoperative patient care.
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