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Endoscopic endonasal transsphenoidal
approach for pituitary adenomas

Technical aspects and report of casuistic
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ABSTRACT

Objective: Analyse technical aspects, effectiveness and morbidity of the endoscopic
endonasal transphenoidal approach for pituitary adenomas. Method: From January 2005
to September 2008, 30 consecutive patients underwent endoscopic endonasal resection
of pituitary adenomas with a follow up from 3 to 36 months. Their medical charts were
retrospectively analysed. Results: There were 18 women and 12 men, mean age 44 years
(range 17-65 yr). Among the 30 patients, 23 had macroadenomas and 7 microadenomas.
Twelve patients had non-functioning tumors, 9 had ACTH-secreting tumors, 8 had GH-
secreting tumors and 1 prolactinoma. Complete resection and hormonal control was
achieved in all microadenomas. Macroadenomas were completely removed in 6 patients,
subtotal resection in 6 and partial resection in 11. Three patients had diabetes insipidus
and 5 had CSF leaks treated with lumbar drainage. Conclusion: The endonasal endoscopic
approach for pituitary tumors is effective and has low morbidity.
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Abordagem endoscépica endonasal para adenomas de hipéfise: aspectos técnicos e
relato de casuistica

RESUMO

Objetivo: Analisar aspectos técnicos, eficacia e morbidade do acesso transesfenoidal
endonasal endoscépico para adenomas hipofisarios. Método: Estudo retrospectivo de
trinta pacientes consecutivos submetidos a resseccdo endoscopica endonasal de adenomas
hipofisarios, entre janeiro de 2005 e setembro de 2008, com seguimento pds-operatoério entre
trés e 36 meses. Resultados: Foram operados 18 mulheres e 12 homens com idades variando
entre 17 e 65 anos (média 44 anos). Entre os 30 casos operados, 23 eram macroadenomas
e sete microadenomas. Doze pacientes apresentavam adenomas nao-funcionantes, nove
tumores secretores de ACTH, oito tumores secretores de GH e um prolactinoma. Ressec¢do
macroscdpica completa e controle enddcrino foram conseguidos em todos microadenomas.
Resseccdo dos macroadenomas foi completa em seis pacientes, subtotal em seis e parcial
em seis casos. Trés pacientes desenvolveram diabetes insipidus e cinco tiveram fistula
liqidrica pos-operatéria controlada com drenagem lombar. Conclusdo: A abordagem
endoscopica endonasal para adenomas de hipdfise é eficaz e apresenta baixa morbidade.
Palavras-chave: endoscopia, hipdfise, nasal, cirurgia.

The first transnasal resection of a pi-  ar lesions. This technique was posterior re-
tuitary tumor was performed by Schlof-  fined and popularized by Guiot’ and Har-
fer in 1907". Cushing” systematically ap-  dy*with the introduction of the operative
plied a transsphenoidal approach for sell-  microscope.
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The development of endoscopic techniques for sur-
gery of paranasal sinuses® awoke the possibility of an en-
doscopic approach for the pituitary gland. Jankowski et
al.*described the endoscopic endonasal removal of pitu-
itary adenomas in 3 patients. Jho and Carrau further de-
veloped the pure endonasal endoscopic surgery of pitu-
itary tumors’” .

There is still controversy regarding the benefits of pi-
tuitary endoscopic surgery. We started endonasal endo-
scopic skull base surgery in 2005 as part of a minimally
invasive concept in neurosurgery. Our results and the en-
doscopic technique for pituitary adenomas concerning its
effectiveness and morbidity are analyzed.

METHOD

Retrospective analysis of 30 patients submitted to en-
doscopic endonasal removal of pituitary adenomas be-
tween January 2005 and September 2008 with a follow
up from 3 to 36 months. Patients with previous pituitary
surgery and lesions other than pituitary adenomas were
excluded from this study.

The sample consisted of 18 women and 12 men, age
range 17-65 years, median age 44 year-old.

The tumors were divided in microadenomas (<1 cm)
and macroadenomas (>1 ¢cm). The macroadenomas were
further classified according to their extensions in intra-
sellar (S), suprasellar (SS) and invasion of cavernous si-
nus (CS) (Table 1).

The following parameters were evaluated preoperative
and 3 months after the operation: symptoms, endocrino-
logical assessment (measurement of cortisol, corticotro-
phin (ACTH), free thyroxin, thyrotropin (TSH), prolactin
(PRL),growth hormone (GH), luteinizing hormone (LH),
follicle-stimulating hormone (FSH), insulin-like growth
factor-1, testosterone, estradiol, progesterone), neurora-
diologic imaging and ophthalmologic examination in pa-
tients with clinic or radiologic evidence of chiasmal com-
pression. Histology and immunohistochemistry of the le-
sions were investigated in all cases.

The degree of surgical resection was defined by the
postoperative magnetic resonance imaging (MRI) as gross
macroscopical resection (100%), subtotal resection (more
than 80%) or partial resection (less than 80%).

Surgical procedure

Our surgical technique was based on the publications
of Jho e Carrau with minor modifications’**.

The patients were operated on general anesthesia and
orotracheal intubation, in supine position with the head
fixed in a standard 3-pin-holder, slightly flexed and turned
10 degrees toward the surgeon. The video monitor was
positioned behind the patient’s head in front of the sur-

geon. The patient’s face, nasal and oral cavities were pre-
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Table 1. Case distribution by tumor size and extension.

Macroadenomas
and extension

S,SS 5,S5,CS  Total
Total 7 2 10 11 30

S: sellar; SS: suprasellar; CS: cavernous sinus.

Microadenomas S

pared and draped in an aseptic manner. A gauze roll was
packed into the oropharynx in order to prevent aspiration
of stagnant blood at the time of extubation. ceftriaxone
and clyndamicin were given 30 minutes before the sur-
gery and kept 3 days after it. Both nostrils were washed
with a topical vasoconstrictor. No intraoperative image
guidance (frameless stereotatic navigation or C-arm flu-
oroscopy) was necessary for patients with normally pneu-
matized sphenoid sinus. All procedures were performed
solely guided by anatomical landmarks. A 0-degree en-
doscope with lens diameter of 4 mm connected to a suc-
tion/irrigation device (Richard Wolf, Knittlingen, Germa-
ny) was used in all cases.

A binostril approach was always performed. The sur-
gery was divided in nasal and sellar phases.

Nasal phase: A “two-hand technique” was used. Dur-
ing this step the surgeon held the endoscope with his left
hand and an instrument with his right hand. The middle
turbinate was lateralized and the sphenoid ostia located
bilaterally. A wide sphenoidotomy followed by removal of
inter and intrasinusal septa and exposure of clivus, sell-
ar floor, carotid prominences, opticocarotid recesses and
planum sphenoidale were done (Fig 1).

Sellar phase: A “three-hand” technique was used. An
assistant held the endoscope in order to give the surgeon
the possibility of working with 2 instruments and perform
a bimanual dissection. The sellar floor was removed using
a high-speed drill. The dura mater was opened and sellar
content exposed (Fig 2).

All attempts were made to preserve normal pituitary
tissue. The sellar tumor was removed with standard neu-
rosurgical technique. The endoscope was then introduced
inside the sella in patients with macroadenomas and a
careful search for tumor remnants was made. In the case
of macroadenomas with supraselar extensions the endo-
scope was further directed to the suprasellar region and
the tumor removed (Fig 3).

In case of significant perioperative cerebrospinal fluid
(CSF) leak, a multilayer sellar reconstruction was made
using fat graft, fascia lata, Gel foam (Upjohn, Kalamazoo)
and fibrin glue. When no perioperative CSF leak was seem
only Gel foam and fibrin glue were used to close the sella.

All procedures were performed with informed con-
sent of the patients.

This study was approved by the Research Ethics Com-
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Fig 1. Endoscopic view of the sphenoidal sinus with the right side
partially covered by an intrasinusal septum [Spt]. [C] clivus, [S] sell-
ar floor, [PS] planum sphenoidale, [CP] carotid prominence, [OC]
opticocarotid recess.

Fig 2. Endoscopic view of the sellar content in a patient with mac-
roadenoma after opening the dura mater. [T] tumor.

Fig 3. Endoscopic view of the supraselar region in a patient with
macroadenoma with supraselar extension. [MB] mamillary bodies,
[C] carotid artery, [T] tumor.
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mittee of “Santa Casa de Misericérdia de Sao Paulo” (proj-
ect number 427/08).

RESULTS

There were 12 (40%) non-functioning pituitary ad-
enomas, 9 (30%) ACTH-secreting adenomas, 8 (26%)
GH-secreting adenomas and one (3%) prolactinoma con-
firmed with histology and immunohistochemistry.

Non-functioning adenomas

There were 6 macroadenomas with sellar and supra-
sellar extensions. Another 6 macroadenomas had addi-
tionally cavernous sinus invasion. The tumor was totally
removed in 3 cases, sub totally (more than 80 %) in 3 cas-
es and partially (less than 80 %) in 6 cases.

The immunohistochemistry of the lesions revealed 6
null cell tumors and 6 LH and FSH secreting-adenomas.

ACTH-secreting adenomas

There were 9 patients with confirmed Cushing’s dis-
ease based on clinical endocrinological and immuno-
histochemical evaluation, 5 macroadenomas and 4 mi-
croadenomas. Complete tumor resection and biochemi-
cal control of the disease (defined as postoperative plas-
matic cortisol levels lower than 7 mg/dl) were achieved in
all microadenomas and in one case of macroadenoma re-
stricted to the sella. Two patients with sellar and suprase-
lar lesions had subtotal and partial resection of their le-
sions and should be submitted to reoperation. Two pa-
tients had lesions with extensions to the cavernous sinus
and their tumors were partially removed. One of then was
submitted to a supraorbital craniotomy and complete re-
moval of the lesion followed by hormonal control. The
other one was referred to radiosurgery but remains with
high cortisol levels.

GH-secreting adenomas

There were 8 acromegalic patients with confirmed
GH-secreting adenomas. Hormonal control was defined
as GH <1.0 ng/ml and not higher than 0.4 ng/ml after glu-
cose load and IGF-1 levels normal for age.

Gross macroscopical tumor removal and hormonal
control was obtained in 3 cases of microadenomas, in
1 case of macroadenoma restricted to the sella and in 1
case of sellar and supraselar macroadenoma. No addi-
tional therapy was necessary for these patients.

One sellar/supraselar macroadenoma and two cases
with cavernous sinus invasion were sub totally removed
and therapy with Octreotide was started. The patient with
a remnant tumor sellar/supraselar was reoperated and
gross macroscopical removal was achieved.

One case of cavernous sinus invasion was submitted
to radiosurgery due to lack of control with octreotide.
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Table 2. Tumor extension and removal.
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Tumor removal

Extension No patients Subtotal Partial
mlaccr ?;addeenn%r?naa / 100% (7) - -

S 2 100% (2) _ _
S,SS 10 30% (3) 40% (4) 30% (3)
S,SSeSC 11 18% (2) 73% (8)
Total 30 43% (13) 20% (6) 37%(11)

S: sellar; SS: suprasellar; CS: cavernous sinus.

Table 3. Visual improvement and tumor extension.

Visual disturbance

Postoperative

Extension Preoperative Improvement
Microadenoma - -

S 2 2

S, SS 8 5

S, SSesSC M 4

Total 70% (21/30) 47% (10/21)

S:sellar; SS: suprasellar; CS: cavernous sinus.

Prolactin-secreting adenomas

One patient had a giant prolactinoma that caused
sudden visual deterioration and oculomotor nerve palsy.
This tumor was partially removed and carbegoline thera-
py started. Prolactin levels were normalized and the neu-
rological deficits improved.

Table 2 summarizes the overall amount of tumor re-
moval compared with tumor size and extension.

Table 3 summarizes pre and post operative visual dis-
turbances compared with tumor size extension.

Complications

Five patients developed postoperative cerebrospinal
fluid (CSF) leaks treated successfully with 3 days of lum-
bar drainage. None of the patients developed meningitis.
One patient had communicating hydrocephalus and re-
quired a ventriculo-peritoneal shunt. Three patients had
diabetes insipidus, two of them permanent. There was
no postoperative nasal bleeding or other significant na-
sal disturbances.

There were no neurological disturbances or casualties
related to the operations in this series.

DISCUSSION

Any new surgical technique must show benefits that
overcome the previous surgical options and more impor-
tant than that; it must be safe.

The widespread use of endoscopes in all surgical disci-
plines has reached neurosurgical procedures in a delayed
way. A great step related with the development of endo-
scopic neurosurgery was the team work with otorhino-
laryngologists in skull base approaches. The previous oto-
rhinolaryngologic experience with endoscopic surgery for
paranasal sinuses® was the milestone for development of
endoscopic endonasal pituitary surgery.

The endoscopic approach has obvious advantages
when compared with the traditional sublabial transsep-
tal microscopic surgery. It avoids sublabial incision, dis-
section of septal mucosa and fracture of nasal septum re-
ducing postoperative morbidity®. There is no need of na-
sal speculum which narrows the surgical corridor limit-
ing visualization and manipulation of instruments. The
endoscopes offer a wide angle of view that provides bet-
ter visualization of anatomical landmarks. Based on an-
atomical landmarks it is possible to avoid intraoperative
fluoroscopy, commonly used in traditional surgery, pre-
venting patients and surgical team to unnecessary expo-
sure to radiation.

Another advantage of endoscopic surgery is the pos-
sibility of introduction of the endoscope inside the sella
turcica and the supraselar region for the search of tumor
remnants not accessible with microsurgery.

There is still controversy regarding the superiority of
endoscopic pituitary surgery compared with transphenoi-
dal microsurgery'”" but the benefits of endoscopy should
no longer be questioned.

The literature of pituitary surgery has significant dif-
ferent rates of tumor removal that reflects distinct surgi-
cal techniques and stages of learning curve'"'***. Our re-
sults reflect our learning process and the preponderance
of patients with advanced disease. Tumors with sellar/su-
praselar and cavernous sinus extensions were the most
common in our series (36%) and gross macroscopical re-
section was achieved in only 1 case (9%). In the other
hand, it was possible to completely remove all function-
ing microadenomas (23%) resulting in a better endocri-
nological outcome for those patients. Our rate of visu-
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al improvement after surgery (47%), based on visual field
campimetry, is comparable to other series'®*.

Complications common to microscopic or endo-
scopic transsphenoidal approach include CSF leaks and
meningitis'*** Five of our patients had CSF leaks but no
one developed meningitis. This is probably due to lack of
routine reconstruction of sella turcica. We only recon-
structed the sella when perioperative CSF leak was visual-
ized. Additionally, the free fat grafts that are normally used
may not be the best material to prevent the leaks. Recent-
ly the use of nasal vascularized flaps has proved superiori-
ty to prevent CSF leaks™; therefore we believe that recon-
struction of sella turcica using this technique is advisable.

Based in the results of our series and the reports of
literature we found that the endoscopic endonasal ap-
proach for pituitary adenomas is effective and has low
morbidity.
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