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Abstract

Objectives: Pituitary adenomas are the most common disorders of the sellar region seen in neurosurgical practice .Surgical
excision through the transsphenoidal route is recognized as the best option to treat these lesions and the endonasal endoscopic
approach (EEA) has been introduced in many centers. This article analyzes results using this technique.
Material and methods: EEA was used to operate on 278 patients at the Neurosurgery Department of “Hermanos Ameijeiras”
Hospital in Havana from January 2005 to December of 2011.
Results: Two hundred thirty eight patients had pituitary macroadenomas and forty had microadenomas. Ninety two were
functioning adenomas (52 GH, 34 ACTH and 6 PRL) and one hundred eighty six were non-functioning. Gross total resection was
achieved in 92.4% and subtotal resections in 7.5%. Complications occurred in 25 patients; diabetes insipidus was permanent in 11
cases.
Conclusion: Because of the remarkable results for treating pituitary lesions, EEA has become a valuable technique in
neurosurgical practice and in many centres has become the first option to consider in pituitary surgery.
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Introduction

Disorders of the sellar region are frequently encountered in
neurosurgical practice. Pituitary adenomas accounts for 10%15% of all intracranial tumors [1,2] and represent up to a third
of all primary tumors affecting the central nervous system [3-5].
In autopsy series, the incidental finding of pituitary adenomas
is relatively common in adults (24% of cases) [4,5]. Medical
treatment is indicated in some secreting adenomas such as
prolactin secreting adenomas and for others such as growth
hormone and ACTH secreting adenomas. With non-secreting
adenomas surgery usually constitutes the first line of treatment
and medical treatment is supplementary.
Endoscopic approaches used for paranasal sinus surgery
were reported in the early 70s and their use expanded during
the next 2 decades [5-11]. Some recent reports have suggested
that the endoscope is replacing the microscope in pituitary
surgery [8,10,12-14].
The senior author has used the endoscope with the
transsphenoidal approach since 2000 [15]. Gradually, we
expanded the use of endoscopic maneuvers and by 2004 the
endoscopic approach had replaced the microscopic approach
for pituitary lesions. This article analyzes results using this
technique over the past five years.

Patients and method

In this study, we retrospectively analyzed the surgical outcomes
of 278 patients with pituitary adenomas using the endoscopic

approach in the neurosurgical department of the hermanos
ameijeiras hospital, havana between january 2005 and
december 2011.
Patients harboring non-secreting macroadenomas and GH
or ACTH (micro or macro) secreting adenomas were included as
well as PRL secreting macroadenomas with severe visual deficits
that didn’t respond to medical treatment. Excluded from this
series are patients with microprolactinomas (less than 10mm)
and non-functioning microadenomas that received medical
treatment as well as adenomas with large extensions to the
parasellar area (eg., lateral compartment of cavernous sinus),
that required extended endoscopic approaches. Patient that
required re-intervention were excluded too.
The preoperative protocol included endocrine, neuroradiological,
and neuro-ophthalmological evaluation. Hormone tests such as
cortisol, free thyroxin, thyrotropin (TSH), corticotropin (ACTH),
prolactin (PRL), growth hormone (GH), luteinizing hormone (LH),
follicle-stimulating hormone and testosterone were performed.
When Cushing’s disease was suspected, a dexamethasone
suppression test was done and in cases of acromegaly, GH
enhanced glucose tolerance was performed. CT scans and MRI
imaging of sellar and parasellar regions were performed in every
case. Neuro-ophthalomological evaluation included formal
visual-field and visual acuity testing. The following variables
were assessed: Type of lesion, imaging and endocrinological
features, postoperative outcomes, and complications.
Prior to the surgery, informed consent was obtained from
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Table 1. Lesions.
Adenomas

Macroadenomas
#

Microadenomas
#

40

12

52

18.7

6

28

34

12.2

6

--

6

2.1

186

--

186 66.9

238

40

278

GH secreting
adenomas
ACTH secreting
adenomas
PRL secreting
adenomas
Non secreting
adenomas
Total

Total
#
%*

*Based on the total number of adenomas (n- 278 cases)
Table 2. Postoperative Radiological Evaluation (n-278).
Lesions

Imagenological Evaluation
Total Removal

Remain

Macroadenomas (n-238)

217 (91.1%)

21(8.8%)

Microadenomas (n-40)
Total

40 (100%)
257(92.4%)

0
21 (7.5%)

100

A large sphenoidotomy is performed exposing the sellar floor
from one carotid prominence to the other and from the planum
sphenoidale to the clival recess. Both optic-carotid recesses
(medial and lateral) are routinely visualized. We usually resect
a small part of the posterior nasal septum, allowing greater
maneuverability of instruments thus increasing the efficacy
and safety of the surgery by improving access to the tumour,
as well as allowing better hemostasis.
We perform the procedure using a bimanual technique
via a binasal approach, with the assistant surgeon holding
the endoscope.
When adenomas have large but midline suprasellar
extensions, more anterior bony resection of the sellae
tuberculum or sphenoidale planum is performed, making
it possible to gain more superior access, and apply gentle
downwards traction to deliver the dome of the tumour.
The closure is done by multilayer method, using a free inlaid
fat pad graft (intradural) and a bone fragment (epidural) as
an onlay graft. In cases of macroadenomas with suprasellar
extensions with heightened risk of perioperative cerebrospinal
fluid (CSF) leak, this multilayer closure is supplemented with a
mucosal nasoseptal flap. [17]. This is supported by a 12 French
Foley balloon catheter in order to compress the multilayer
reconstruction against the defect. No nasal packing is used.

each patient involved in the study.
With each patient postoperative neurological status, a full
endocrinological assessment, and postoperative MRI scans Results
were repeated. A CT scan was usually done the day after the Two hundred thirty eight patients with macroadenomas and
surgery in order to diagnose possible complications. MRI forty with microadenomas were operated on using the EEA
scanning was routinely performed on all patients at 3, 6 and technique. Ninety two were functioning tumors (52 GH, 40
12 months after the surgery and annually thereafter. Gross ACTH and 6 PRL) and one hundred eighty six non-functioning
total removal (GTR) was considered when surgical observation (Table 1).
Headache and visual field impairment were the most
along with the postoperative imaging confirmed the absence
of any visible tumor. In all cases the surgical specimens were common complaints in patients with non-functioning
studied and classified by immunohistochemistry techniques. adenomas. In patients with secreting tumors the clinical
In patients with functioning adenomas, surgical cure was presentation depended on the increased hormone. (i.e., PRL,
based on clinical remission and postoperative hormonal GH or ACTH).
Postoperative imaging showed total removal in 92.4% of
results c (in Acromegaly GH≤1ng/mL and GH nadir of 0.2ng/
ml or less after an oral glucose tolerance test performed at the patients and residual tumor in 7.5%( Table 2).
3 and 6 mouths; in Cushing’s disease morning cortisol level
Postoperative hormone evaluation in patients with
measurement≤100nmol/L requiring substitutive therapy secreting adenomas (92 cases) showed remission in 89.1%
obtained in the first 48 hours after surgery along with the and improvement in 9.7%. Patients having ACTH, GH and
suppression to low-dose dexamethasone and normalization PRL secreting adenomas in this order, achieved better results
of the 24-hour urinary free cortisol at 3 and 6 mouths and (Table 3).
in prolactinomas, PRL level≤20ng/mL). Patients who did not
Postoperative neuro-ophthalmological evaluation revealed
satisfy these criteria were not considered to be cured.
that 65.9% of 138 patients with previous visual deficits have
returned to baseline, 28.2% have improved and 5.7% were
Surgical technique
unchanged (Table 4).
Using two rigid 18 centimeter length, 4 milimeters diameter, 0
Postoperative morbidity occurred in 25 patients (8.9%)
and 30 degrees endoscopes (Karl Storz), our surgical technique (Table 5).
is basically the same as described by Jho and Carrau [10].
Thirty-three patients developed CSF leak during surgery,
The initial step is resection of the middle turbinate. Next the but this was repaired immediately using the multilayer
sphenoid ostium is localized; however this may not be visible closure described above including in the last two years, the
in more than 30% of patients [16] and in these cases the mucosal nasoseptal flap. Four patients developed CSF leaks
sphenoid sinus is entered by drilling the sphenoid rostrum. in the postoperative period two of whom required surgical
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through both nostrils. He introduces the endoscope through
the left nostril into an 8mm incision in the posterior nasal
mucosa and operative instruments are introduced through
Postoperative Hormonal Evaluation
Type of hormonal
Remission
Improvement
Similar
the
sub-mucosal tunnel in the right nostril in order to avoid
secreting
#
%*
#
%*
#
%*
interference between them. The only difference between
GH
44
84.6%
7
13.4%
1 1.9%
this and the standard microscopic technique is that the
ACTH
32
92.6%
2
7.4%
--cartilaginous septum is not dislocated from the nasal spine. The
PRL
6
100%
----risks of mucosal adhesions, esthetic changes and postoperative
Total
82
89.1%
9
9.7%
1 1.1%
discomfort are increased by the mucoseptal dissection.
*The percentages were determined for each category
Recent cases series have been reported using the unilateral
and endonasal approach with very good results [11,19].
This technique avoids the trauma, as well as the additional
Table 4. Postoperative Neuro-ophthalmological Evaluation.
(n = 138).
surgical time necessary to dissect the mucoseptum. The fact
that use of the endoscope leads to superior visualization in
Postoperative Neuro-ophthalmological
Previous Visual
pituitary surgery is generally acknowledged [16]. Resection
Evaluation
Defect
Disappearence Improvement Unchanged
of the middle turbinate has been recommended in order
Hemianopsia
62
13
-to enlarge the approach, improve the view and facilitate
Quadrantanopsia
29
1
-passage of the surgical instruments and endoscope [8]. In
Tubular vision
-1
-our experience, it was only necessary if lateralization of the
Unilateral Amaurosis
middle turbinate was insufficient. It is useful to select the
and contralateral
-24
8
larger nostril and gradually advance the endoscope along
hemianopsia
the floor of the nasal cavity between the inferior turbinate
Total
91 (65.9%)
39 (28.2%)
8 (5.7%)
and the nasal septum up to the choana and then angle it
along the roof of the choana to identify the spheno-ethmoid
Table 5. Postoperative morbidity (n-278).
recess and sphenoid rostrum [10,19].
In the future, development of stereoscopic endoscopes
Complication
#
%
CSF leak
4
1.4
will add a three-dimensional perspective to the surgical field,
Meningitis
3
1.1
closer to the current microscopic view [20]. Nevertheless the
Diabetes Insipidus
11
3.9
bi-dimensional view offered by the endoscope allows better
definition of the anatomical target and interface between
Pan-hypopituitarism
4
1.4
the tumor and the adjacent glandular tissue and arachnoid.
Partial Hypopituitarism
10
3.6
As well as, it provides a panoramic vision of the surgical
Hydrocephalus
1
0.3
field and offers the possibility to identify clearly structures
Selar tension hematoma
2
0.7
in sphenoid sinus such as the sellar floor, optic and carotid
Total
25
8.9
protuberances, opto-carotid recess and suprasellar cistern. In
addition, different lenses (30 and 45 degrees) allow visualizing
intervention where nasoseptal flap displacement was some suprasellar structures, when tuberculum and planum
found and repaired. Hydrocephalus was diagnosed in one sphenoidale are removed; this provides access to tumor
case and a ventriculo-peritoneal shunt was inserted. Two fragments in these areas.
patients suffered visual field deterioration in the immediate
Regardless of these benefits, endoscopic surgery is not a
postoperative period due to sellar and suprasellar hematomas panacea. Blood on the tip of the lens affects the view and its
which were successfully evacuated with uneventful recovery. removal adds time to the operation. Although the irrigationThree patients suffered bacterial meningitis, with complete suction system offers the possibility of continuing cleansing
resolution after antibiotic treatment. From the endocrine point of the tip, this is one of the most annoying problems to
of view, four cases suffered pan-hypopituitarism requiring overcome [21]. Jho and Carrau [10] in 1997 reported their first
substitute treatment; permanent diabetes insipidus occurred experience, having achieved relief of the symptoms in 13 of 14
in 11(3.9%) and ten patients (3.6%) had some degree of partial patients with pituitary adenomas operated by an endoscopic
hypopituitarism.There were no deaths in this series.
approach. Heilman [22] totally removed the lesions in 2 of
5 patients with pituitary adenomas, with symptomatic and
Discussion
hormonal improvement in other 2; while in one patient with
The endoscopic approach to the sellar region was developed Cushing disease, the cortisol levels stayed elevated. D´Haens
from a combination of pre-existing techniques (transnasal- [23] achieved better results using a fully endoscopic endonasal
transseptal-transsphenoidal and endonasal-transsphenoidal technique compare with results obtained previously using
approaches) [7]. Rodziewics [18] performs the operation the traditional microsurgical transsphenoidal procedure.
Table 3. Postoperative Hormonal Evaluation in secreting
adenomas. n-92.
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With regard to functioning adenomas, in the last two years, to be difficult. Factors such as distorted anatomy, fibrous
the rate of remission has been influenced and improved scars, discontinuous septum and conditions like mucoceles
by the use of synthetic octreotide (Sandostatin Lar) three can make the surgery very tedious and keeping the integrity
months before the surgery in GH-secreting macroadenomas, of the mucosa is very challenging [16,25]. The rates of these
and ACTH-secreting adenomas and the preoperative use of complications seem to be similar in previous endoscopic
Cabergoline in cases with prolactin-secreting adenomas. Most and microscopic reports [26-29]. However, some authors
of these were microadenomas and the other were intrasellar have reported less pain and postoperative discomfort in
macroadenomas.
comparison with the first operation in patients who required
Visual recovery in our experience was influenced by the repeat surgery after a first endoscopic procedure [22].
severity of visual loss at the time the patient had surgery.
The learning curve for endoscopic pituitary surgery can be
Patients without optic atrophy who had surgery shortly after prolonged for surgeons who do not use the endoscope since
the diagnosis had better recovery in their vision whereas. different skills have to be mastered [9]. In order to shorten this
those in whom surgery was delayed or who had optic atrophy process, it has been suggested that endoscopic instruments
achieved little improvement.
be first used during standard approaches. Others have tried to
We achieved total removal in 89.6% of macroadenomas. improve the quality of the instruments to increase the safety
Factors we consider to be responsible for these results include of this operation in un-experienced hands [25].
wide opening at the sphenoid rostrum and sellar floor and
extension of the bony resection to the tuberculum sella or Conclusion
part of the planum sphenoidale when necessary to gain The advantages of the full endoscopic approach for the
access to the suprasellar part of the tumor. These results treatment of pituitary adenomas, despite some limitations,
are similar to the reported by Dehdashti et al., [16] and they are illustrated by our experience and that of others
are also similar to the microscopic standard technique [15], [16,19, 25,30-33] it is an effective and reliable method and is
and even better than other series of adenomas operated by now considered the preferred procedure for most pituitary
standard microsurgical techniques [16,21].
tumours in many centres.
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was one of our most common complications as reported by Competing interests
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