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Abstract
Background The use of endoscopes in transnasal surgery offers
increased visualization. To minimize rhinological morbidity
without restriction in manipulation, we introduced the
mononostril transethmoidal-paraseptal approach.
Methods The aim of the transethmoidal-paraseptal approach is
to create sufficient space within the nasal cavity, without removal
of nasal turbinates and septum. Therefore, as a first step, a partial
ethmoidectomy is performed. Themiddle and superior turbinates
are then lateralized into the ethmoidal space, allowing a wide
sphenoidotomy with exposure of the central skull base.
Conclusions This minimally invasive transethmoidal-paraseptal
approach is a feasible alternative to traumatic transnasal concepts
with middle turbinate and extended septal resection.
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Relevant surgical anatomy

The aim of our mononostril transethmoidal-paraseptal approach
is to create sufficient space for exposure of the central skull base
while minimizing sinonasal injury (Fig. 1) as an alternative to

traumatic approaches with extensive septal and turbinate resec-
tion causing subsequent postoperative nasal morbidity [6, 8].

The intranasal septum, inferior, middle and superior turbinates,
epipharynx, choana, and sphenoid ostium should be clearly iden-
tified within the main nasal cavity (Fig. 2). The olfactory epithe-
lium, extending 2 cm along the supero-posterior septum to the
upper part of the superior and middle turbinates [9], has to be
preserved. For intraoperative orientation during ethmoidectomy,
the natural ostium of the maxillary sinus, uncinate process, eth-
moidal bulla, middle turbinate’s basal lamella, and the posterior
ethmoidal cells have to be identified. Within the sphenoid sinus,
the parasellar course of the optic nerves and carotid arteries, the
fontal skull base, sellar floor, and the clivus have to be recognized
to avoid complications.

Description of the technique

Patients are placed supine with the head slightly elevated to lower
the venous pressure, reclined, and slightly rotated for a more er-
gonomic working position (Fig. 3). After general anesthesia and
navigation system setup, cottonoid pads, impregnated with epi-
nephrine and tetracaine, are successively inserted towards the ol-
factory cleft, middle meatus, and the sphenoethmoid recess for
mucosal decongestion.

The side for the unilateral approach is determined based on
individual anatomical conditions and location of the lesion to
achieve optimal surgical access.

In a first step, after identification of intranasal landmarks, the
middle turbinate is gently medialized exposing the middle meatus.
The uncinate process is identified, incised with a curved knife and
partially resected (Fig. 4a). After identification of the maxillary
sinus, the ethmoidal bulla is opened (Fig. 4b).Afterwards, the basal
lamella of the middle turbinate is partially removed to gain access
to the posterior ethmoidal cells (Fig. 4c). The antero-lateral wall of
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the sphenoid sinus is opened after complete anterior and posterior
ethmoidectomy, exposing the lateral sphenoid sinus (Fig. 4d).

Now, the key step of the technique follows: the middle and
superior turbinates are gently lateralized into the space created
with the ethmoidectomy (Fig 5a). Thereby, the natural ostium of
the sphenoid sinus can be exposed through a unilateral approach
without turbinate resection.

In the sphenoethmoidal recess, the posterior septal mucosa is
incised and mobilized inferiorly (Fig. 5b). Now, the anterior
sphenoidal wall as well as the rostrum are removed (Fig. 5c).
Thereby, a wide bilateral sphenoidotomy is created, exposing the
sphenoid sinus and central skull base for unhindered and well-
visualized tumor resection (Fig. 5d).

By creating this minimally invasive unilateral exposure, the
nasal septum and turbinates remain intact (Fig. 6). Nevertheless,

the target lesion can be approached bimanually without restric-
tion of surgical movements.

Indication

Indications for a mononostril approach include pituitary adeno-
mas and central skull base lesions such as chordomas and
craniopharyngiomas.

Limitations

This approach is limited to lesions confined to the sellar region.
Pathologies with a wide lateral extension (e.g. large clival

Fig. 2 First inspection of the left
nasal cavity (a). After nasal
decongestion, anatomical
landmarks of the anterior nasal
cavity can be identified, e.g., the
septum, the inferior, and middle
turbinates (b). Superiorly, the
head and axilla of the middle
turbinate and the uncinate process
are recognized (c). Dissecting
posteriorly between the inferior
turbinate and the tail of the middle
turbinate, the epipharynx
becomes evident (d)
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Fig. 1 Schematic demonstrating the nasal cavity (a) and the aim of the
mononostril transethmoidal paraseptal approach. After partial

ethmoidectomy (b), the nasal turbinates are lateralized, allowing
unhindered exposure of the sphenoid sinus and central skull base (c)



chordomas)maynot be sufficiently treatedmononostrally,making
binostril expanded approaches necessary.

How to avoid complications

To achieve optimal exposure, endoscopic transnasal surgeons
often use a wide approach causing extensive intranasal injury
[6]. However, rhinological symptoms secondary to a destructive
surgery may permanently impair patients’ postoperative quality
of life. Delayed secondary healing, intranasal adhesions, and
extensive crusting may lead to symptoms such as a congested
nose, nasal discharge, hyposmia and facial pain [2, 3, 7, 8]. With

our technique, we have introduced rhinosurgical principles based
on sinonasal physiology into transnasal neuroendoscopy in order
to avoid the complications mentioned above [1, 4]. During a
mono-nostril approach, the second nostril stays untouched, and
therefore immediate postoperative recovery is faster since breath-
ing and olfaction are possible through the second nostril.

Specific complications of this mononostril transethmoidal-
paraseptal approach are mainly related to the transnasal part.
While performing the ethmoidectomy, the lamina papyracea
may be perforated with possible consecutive intraorbital compli-
cations (hematoma, injury to muscles and nerves leading to dou-
ble vision/loss of vision). The eyes of the patients should be
visible during the entire surgery to allow constant surveillance.

Fig. 3 Patients’ positioning with
a slightly elevated head for
lowering the venous pressure (a).
Slight reclination and rotation
allow an ergonomic working
position (b)

Fig. 4 In the first step of
dissection, the middle turbinate is
gently medialized exposing the
middle meatus. The uncinate
process is identified and incised
with a curved knife (a). After
controlling the natural ostium of
the maxillary sinus, the ethmoidal
bulla is opened (b). The basal
lamella of the middle turbinate is
partially removed to gain access
to the posterior ethmoidal cells
(c). The antero-lateral wall of the
sphenoid sinus is opened after
completing the partial anterior
and posterior ethmoidectomy (d)
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Furthermore, it is of great importance to clearly identify the nat-
ural ostium of the maxillary sinus prior to opening the ethmoidal
bulla. Working with an experienced sinonasal surgeon decreases
approach-related complications [1].

Other complications of transnasal endoscopic neurosurgery
such as cardiocirculatory events while placing the epinephrine
pads for decongestion, CSF leakage, and injury to the carotid
artery or optic nerve can be avoidedwith concise communication
with the anesthesiologist and careful preoperative evaluation of
the individual anatomy as well as intraoperative use of
neuronavigation.

Specific perioperative considerations

Our patients receive detailed preoperative rhinological workup
including CT of the paranasal sinuses, endonasal endoscopic
examination, bilateral testing of the olfactory function and objec-
tive measurement of nasal quality of life (SNOT-22) [5]. After
surgery nasal douching and nasal ointment are applied to help
wound healing, prevent drying out or excessive crusting.
Intranasal endoscopy is repeated on the 1st to 3rd postoperative
days to clean the nasal airways. Routine endoscopic examination,
evaluation of olfactory function, and SNOT-22 measurement are
repeated at 1 month and 1 year after surgery.

A postoperative MRI is performed within 24–48 h to exclude
surgical complications and evaluate tumor resection. Neurosurgical
follow-up examinations are scheduled after 3 and 12 months with
repeat MRI scans.

Additionally, all patients are perioperatively also cared for
by an endocrinologist.

Specific information to give to the patient
about surgery and potential risks

Patients need to be informed about the general surgical risks,
specific risks as mentioned above, the perioperative and follow-
up examinations (MRI, CT, rhinology, endocrinology).

Fig. 5 The key step of the
technique remains
the lateralization of the middle
and superior turbinates into the
space created with the
ethmoidectomy (a). Within the
sphenoethmoidal recess, the
posterior septal mucosa is incised
and mobilized inferiorly (b) and
the rostrum is removed saving the
surrounding nasal mucosa (c).
The transethmoidal paraseptal
approach allows wide bilateral
exposure of the sphenoid sinus for
safe and unhindered tumor
resection (d)

Fig. 6 Same nasal cavity 4 weeks after transnasal surgery, demonstrating
normal nasal anatomy and mucosa
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Our patients receive additional information about the bene-
fits of endoscopic surgery (direct visualization of deep struc-
tures), the rhino-neurosurgical teamwork (two different special-
ties, four hands, two brains) as well as the possible improve-
ment of their nasal function and quality of life (SNOT-22) based
on our experience.

Summary and key points

1. Transnasal endoscopic approaches offer increased visu-
alization in the deep and narrow surgical field.

2. Without the use of a nasal speculum, surgeons often
remove nasal turbinates and the posterior nasal septum
or use binostril approaches for better exposure.

3. Destructive transnasal endoscopic surgery, however,
may increase postoperative nasal complaints with a sig-
nificant effect on quality of life.

4. The aim ofmodernminimally invasive transnasal endos-
copy is to achieve maximal exposure while minimizing
approach-related nasal morbidity.

5. The objective of this approach is exposure of the central
skull base unilaterally without removal of the nasal tur-
binates or septum, thus preserving normal anatomy and
nasal function.

6. The main step of our technique is the partial
ethmoidectomy, creating significantly more space in
the nasal cavity without a negative influence on postop-
erative nasal function.

7. Gently lateralizing the intact middle and superior turbi-
nates into the space, created by the ethmoidectomy, es-
tablishes an enlarged endonasal paraseptal corridor.

8. Exposing the sphenoethmoid recess, bilateral wide
sphenoidotomy can be performed without extensive
posterior septal resection.

9. Despite its unilateral design, the transethmoidal
paraseptal approach creates sufficient exposure of the
central skull base for unhindered surgical manipulation.

10. This technique provides the greatest possible protection
of the nasal mucosa and the olfactory cleft with patency

of the natural sinus ostia preserving physiological
sinonasal drainage and normal postoperative nasal
function.
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