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ABSTRACT 

The transnasal approach for pituitary lesions has been adopted increasingly by neurosurgeons for removing sellar lesions.       
It has made surgery in this region safer with fewer complications in experienced hands. However, the approach requires good 
knowledge of nasal anatomy and formal training to achieve good results since the territory is unfamiliar to most neuro-
surgeons. The approach has a somewhat steep learning curve. In our experience of 41 cases, we have presented here. We have 
discussed the history of this approach, technique and relevant complications and their avoidance. 
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INTRODUCTION 

The idea that the pituitary gland is involved in 
pathologies was first put forward by Pierre Marie in 
1886 when a description of two patients with acrome-
galy was published with enlarged pituitary glands.1 

Marie thought that the enlargement was part of the 
disease process of acromegaly and not the cause. It was 
not until 1910 that pituitary adenomas were described 
as causing acromegaly. Initial attempts to approach  
the sellaturcica were made transcranially but over the 
years many other approaches were tried and descri-
bed. These included the subtemporal, subfrontal and 
various other transcranial approaches.2,3 These appro-
aches were met with prohibitive complication rates 
including mortality rates varying between 20-80%.4,5 

The transnasal route was popularized due to its 
safety profile over the last 50 years. The first transnasal 
trans-sphenoidal removal of a pituitary adenoma was 
reported by Schloffer in 1907. This was followed up 
over the next several years with multiple surgeons ma-
king several improvements to the approach. This was 
helped through collaborations with otorhinolaryngo-
logists.6-8 

Here we present our local experience with these 
tumors and provide a brief outline of the transnasal 
approach with its technique and attendant complica-
tion as well as complication avoidance. 

Our Experience 

Between 2017 and 2020, the senior surgeon 

operated on 41 cases of sellar lesions at a tertiary care 
referral center. Out of 25 (61%) were male and 16 (39%) 
were female. Patients hailed from almost all parts of 
the country and demographics varied. No ENT sur-
geon was involved in the procedures. Out of 28 (56%) 
were non-functioning adenomas, 11 (27%) were grow-
th hormone secreting adenomas while the rest were 
prolactinaoma (2 cases). 

DISCUSSION 

A Brief History of The Transnasal Approach  

Following Schloffer’s description of his technique, 
several surgeons opted to use the sublabial incision 
and approach under local anesthesia for its superior 
cosmetic results. However, the majority of refinement 
in the transnasal approach was achieved by Harvey 
Cushing in his series of over 200 cases. He was able to 
lower the mortality to 5.6% in his series but was irked 
by frequent meningitis and CSF leaks. This led to him 
subsequently abandoning the approach in favor of a 
transcranial approach due his lowered mortality rate 
with this approach.9 This was also not helped by a lack 
of familiarity amongst neurosurgeons with the nose 
and nasal anatomy. In the UK, Norman Dott continued 
his use of the transnasal approach which faced a resur-
gence in the 1950s. This was due to enhanced safety of 
the approach with widespread availability of antibio-
tics reducing the risk of meningitis as well as cortico-
steroids for pituitary replacement. Another important 
factor in the perfection of the approach was the use of 
the operating microscope and fluoroscopic guidance 
(Hardy) which allowed careful localization of the sella 
and avoidance of CSF leak. The current mortality of 
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transnasal trans-sphenoidal surgery stands between 
0% and 1%.10-13 

The Nose for Neurosurgeons 

The transnasal approach for pituitary tumors has 
historically been learnt and performed entirely by neu-
rosurgeons. However, in the modern era of specializa-
tion, more and more tertiary care centers request and 
ENT surgeon to start the case after positioning. The 
ENT surgeon will ‘make the approach’ up till the floor 
of the sella. The ENT surgeon will also raise a vascula-
rized nasoseptal flap for subsequent covering of the 
defect in the roof of the sphenoid sinus. This allows the 
neurosurgeon to have more confidence when starting 
removal of the floor due the ENT surgeon’s vast 
experience of this area.14 In the experience of the senior 
author however, an ENT surgeon was not involved in 
his practice of transnasal surgery. Neurosurgeons in 
the developing world need to be acutely aware that 
having an ENT colleague by your side may be a luxury 
that can be cost prohibitive to the patient especially 
when the approach can be safely done by a properly 
trained neurosurgeon. We make no recommendations 
for or against this practice. 

Anatomy relevant to the transnasal approach 
should be familiar to the neurosurgeon. The air spaces 
of relevance are the nasal cavity which extends from 
the anterior nares to the choanae posteriorly. The app-
roach in itself is divided into three stages; nasal, sphe-
noidal and sellar. The nasal cavity is divided into three 
horizontal spaces by the turbinates, superior, middle 
and inferior with the anterior wall of the sphenoid 
sinus being in relation to the middle turbinate. The 
nasal septum divides it into right and left halves. The 
nasal septum may be deviated resulting in confusion 
of the midline. Fluoroscopy and neuronavigation can 
be quite useful for midline orientation. The superior 
limit of the opening into the sphenoid sinus is marked 
by the sphenoid ostium on each side in the spheno-
palatine recess.15 

A careful preoperative review of sphenoid sinus 
anatomy needs to be done for variations (sellar, pre-
sellar and conchal) that would complicate the approa-
ch.15 Removal of the anterior wall of the sphenoid fossa 
reveals the posterior wall which forms the floor of     
the pituitary fossa. Superior and anterior to this land-
mark, the skull base continues as the tuberculum sellae 
and planum sphenoidale. A bulge of bone marks the 
location of the carotid artery on each side. The optico-
carotid recess is frequently seen as the bony depression 

on the supero-lateral aspect of the sphenoid sinus that 
demarcate the optic nerve from the carotid arteries.14 

The Nasal Approach for Neurosurgeons 

The operation is now performed under general 
anesthesia with the patient in the supine position and 
head placed in a horseshoe or head ring according             
to surgeon preference. A three pin head holder (May-
field) is required for cases needing neuronavigation. 
We recommend the use of image guidance in all cases 
of challenging sellar anatomy and redo cases to avoid 
intraoperative confusion. Steroid and perioperative 
antibiotic prophylaxis is as per institutional protocol. 
We prefer to soak both sides of the nasal cavity with 
xylometazoline solution prior to pyodine preparation. 
Mustache and nasal hair may be trimmed. Some ENT 
surgeons may even forego such preparations. The head 
is positioned either neutral or slightly tilted towards 
the right for a right nostril approach for a right handed 
surgeon. 

At this point there is an option of either using a 
microscope, an endoscope or both for building our 
approach. Each instrument has its own benefits and 
drawbacks, a detailed decription of which is outside 
the scope of this text.16 A uninostril approach is usually 
all that is needed but wider exposures can be made 
using a binostril approach. Two steps are important           
in increasing the working space inside the nose, late-
ralization of the middle turbinate and fracture of the 
vomer with contralateral movement. This allows vis-
ualization of both sphenoid ostia. A subperiosteal flap 
is raised based on the sphenopalatine artery depending 
on surgeon preference. The floor of the sphenoid sinus 
is then removed with a drill or rongeurs.  

Extended Nasal Approaches 

The use of the endoscope has allowed surgeons to 
develop so called extended approaches for parasellar 

 
Figure: (A) Pre-operative sagittal MRI, T1 weighted sagittal 
image showing a sellar and suprasellar mass with post-
gadolinium enhancement. (B) Post-operative T1 weighted 
post contrast image showing interval resection of the lesion 
through transnasal approach. 
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and anterior skull base lesions. These are specialized 
approaches and we recommend that surgeons who 
wish to undertake them be formally trained with a 
mentor due to the steep learning curve. 

Nasal Complications 

Cheng et al, have written a detailed account of 
nasal complications (Table) after transnasal surgery for 
pituitary lesions. The list of complications they        
have described are; nasal hemorrhage, CSF rhinorrhea, 
sphenoid sinusitis, atrophic rhinitis, olfactory disorder, 
nasal septum perforation and nasal adhesions.17,18 

CONCLUSION 

The transnasal approach has made surgery for sellar 
lesions safer over the years. It has also evolved into a more 
versatile approach for skullbase lesions in expert hands.        
In this day and age, it would be prudent to collaborate with 
our ENT colleagues to improve patient outcomes and reduce 
complications. 
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Table: Nasal complications and their management. 
Complication Management Avoidance 

Nasal 
Hemorrhage 

Electrocoagulation, 
packing and rarely, 
embolization for 
traumatic 
aneurysms. 

Median approach and 
good knowledge of 
anatomy 

CSF 
Rhinorrhea 

Lumbar drainage 
and secondary 
repair if needed. 

Avoid damaging the 
arachnoid and repair all 
CSF leaks 
intraoperatively 

Sphenoid 
Sinusitis 

Nasal steroids and 
toilet 

Respect nasal anatomy. 
Maintain the middle 
turbinate, conserve the 
nasal mucosa and gentle 
post-operative nasal 
packing that is removed 
within 48 hours 

Atrophic 
Rhinitis 

Nasal hygiene and 
care 

Avoid excessive damage 
to nasal mucosa, tight 
packing and regular 
inspection of the nasal 
cavity postoperatively 

Olfactory 
Disorder 

Nasal exploration 
for adhesions, 
steroid and 
irrigation 

Avoid damaging 
turbinal and septal 
mucosa which has ner 
endings 

Nasal Septum 
Perforation 

Surgical repair by 
ENT surgeon 

Pay close attention to 
anatomy 

Nasal 
Adhesions 

Surgical release Avoid unnecessary 
damage to nasal mucosa 

 


