Br J Neurosurg Downloaded from informahealthcare.com by 117.18.231.13 on 04/06/12
For personal use only.

British Journal of Neurosurgery, Early Online: 1-8
© 2012 The Neurosurgical Foundation

ISSN: 0268-8697 print / ISSN 1360-046X online
DOI: 10.3109/02688697.2012.673648

ORIGINAL ARTICLE

informa

healthcare

Endoscopic endonasal extended transsphenoidal removal of tuberculum
sellae meningioma (TSM): an experience of six cases

Forhad H. Chowdhury', Mohammod R. Haque', Atul H. Goel?® & Khandkar A. Kawsar'

'Department of Neurosurgery, Dhaka Medical College Hospital, Dhaka, Bangladesh, and *Department of Neurosurgery,

Seth GS Medical College and KEM Hospital, Parel, Mumbai, India

Abstract

Aims. Tuberculum sellae meningiomas (TSMs) are usually
removed through a transcranial approach. Recently, the
sublabial transsphenoidal microscopic approach has been used
to remove such tumours. More recently, endonasal extended
transsphenoidal approach is getting popular for removal of
tuberculum sellae meningioma. Here, we describe our initial
experience of endonasal extended transsphenoidal approach
for removal of suprasellar meningiomas in six consecutive
cases. Materials and method. Six patients (four female and

two male) who presented for headache and visual loss were
investigated with MRI of brain that showed tuberculum sellae
meningioma compressing visual apparatus. Average size

was 3 X 3 cm in three cases and 4 X 4 cm in rest of the three.
All patients underwent endoscopic endonasal extended
transsphenoidal tumour removal, but in two patients with
large tumour, microscopic assistance was needed. Complete
tumour removal was done in all cases except one case where
perforators seemed to be encased by the tumour and resulted
in incomplete removal. The surgical dural and bony defects
were repaired in all patients with thigh fat graft. Nasal packing
was not used, but inflated balloon of Foley’s catheter was used
to keep fat in position. Result. There was mild postoperative
cerebrospinal fluid (CSF) leakage in one patient on the fourth
postoperative day after removal of lumbar CSF drain and
stopped spontaneously on the seventh postoperative day.
There were no postoperative CSF leaks or meningitis in the rest
of the cases. In one patient, there was visual deterioration due
to pressure on optic nerve by grafted fat and improved within
4 weeks. At 4 months after surgery, three patients had normal
vision, two patients improved vision comparing with that of
preoperative state but with some persisting deficit; one patient
had static vision, no new endocrinopathy and no residual
tumour on MRI in five cases but residual tumour in remaining
case was static at the end of the ninth month. Conclusion. The
endoscopic endonasal extended transsphenoidal approach
appears to be an effective minimally invasive method for
removing relatively small to medium tuberculum sellae
meningiomas. With more experience of the surgeon, larger

tuberculum sellae meningioma may be removed by purely
endoscopic techniques in near future.
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Introduction

Tuberculum sellae meningioma (TSM) is one of the chal-
lenging skull base meningioma for a neurosurgeon due
to its close relationship with the surrounding vital neuro-
vascular structures. Meningiomas of the tuberculum sellae
arise from the limbus sphenoidale, chiasmatic sulcus and
tuberculum sellae.! The transsphenoidal approach is a well-
established method for the surgical removal of intrasellar
pathophysiology.?® Lesions situated in the suprasellar space
without involvement of the sella turcica have been tradi-
tionally approached through a transcranial approach.*
Recently, several authors had described modifications of the
microscope-based transsphenoidal approach that extend
its reach past the sella into the suprasellar region.!*'® More
recent modification to the transsphenoidal approach had
been the use of the endoscope for an endonasal approach
that circumvents the need for the microscope and postop-
erative nasal packing.!®-%! The feasibility of a endoscopic
extended transsphenoidal approach to remove tuberculum
sellae meningiomas had been reported previously, but the
number is still small. Long term result with large number of
cases is yet to be published. Here, we report our initial expe-
rience of endoscopic endonasal extended transsphenoidal
approach for removal of tuberculum sellae meningiomas.

Materials and method

Six patients (four female and two male) who presented for
headache and visual impairment and were investigated with
MRI of brain (Figs. 1A, 2A-C, 3A and 4A-C) that showed
tuberculum sellae meningioma compressing the visual
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Fig. 1. MRI of brain (sagittal section). (A) Preoperative (TBM) and (B) postoperative (9 months after operation).

apparatus during the period of January 2009 to January
2010 were included in this series. Average size was 3 X 3 cm
in three cases and 4 X 4 cm in rest of the cases. All patients
underwent endoscopic endonasal extended transsphenoi-
dal tumour removal but in two patients (with larger tumour),
microscopic assistance was needed. Complete tumour
removal was done in all cases (Figs. 1B, 2C-E, 3B and 4C-E)
except one where perforators were seemed to be encased by
the tumour and resulted in incomplete removal. The dural
and bony defects of skull base were repaired in all patients
with thigh fat followed by lumbar (CSF) drain for 3-4 days.
Nasal packing was not used but inflated balloon of Foley’s
catheter was used to keep fat in position. Follow-up CT scan
was obtained within 24 hours after surgery (Fig. 4C-E) for
identification of residual tumour, postoperative hematomas,
pneumocephalus, etc., postoperative follow-up MRI was
performed at 3 and 9 months (Figs. 1B and 3B) after opera-
tion. All patients underwent visual acuity and visual field
assessment (by clinical tests and peritmetry) preoperatively,
immediate postoperatively and 3 months after operation.
Complete endocrinological evaluation (pituitary, adrenal,

thyroid and gonadal axis) was performed preoperatively and
postoperatively, 3 months after operation.

Operative details

After introduction of general anaesthesia, the patient was
given antibiotics and glucocorticosteroid. A lumbar (CSF)
drain was placed. The nasal mucosa was decongested with
cottonoids soaked in 0.1% Xylometazolin (topical) solution.
Using a 0°, 18-cm long, 4-mm diameter rigid endoscope
(Karl Storz), both nasal cavities was inspected. Under endo-
scopic visualisation, the middle and superior turbinates were
resected on right side and retracted laterally on left side, and
the sphenoid ostia were identified bilaterally. The posterior
1 cm of the nasal septum was resected using a back bite type
of rongeur after fracturing and displacement of nasal septum
from rostrum of sphenoid. This resection provided a pan-
oramic view of the sphenoid sinus rostrum and the ostia bilat-
erally, and allowed the use of both nostrils through which 3-4
instruments could be introduced for the remaining part of the
procedure. The mucosa of the sphenoid sinus was removed.

Fig. 2. Preoperative MRI of brain showing TBM; (A) axial, (B) coronal and (C) sagittal view. (D-F) Postoperative MRI of brain on 2nd postoperative
day (axial, coronal and sagittal view successively) showing fat graft extending into cranial cavity.
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Fig. 3. MRI of brain axial section. (A) Preoperative (showing TBM) and (B) postoperative after 9 months of operation.

The intersinus sphenoid septum/s were also removed using
a rongeur forceps. The posterior wall of the sphenoid sinus
was thus brought into full view. Then posterior group of eth-
moid sinuses were removed and seller floor, optico-carotid
recesses, optic and carotid protuberances, tuberculum sellae
and planum sphenoidale were clearly identified (Fig. 5A).
The upper third of the seller floor, tuberculum sellae, medial
part of optic protuberances and planum sphenoidale were
removed by using a high-speed drill, curette and Kerrison
rongeur. The base of meningioma was identified and coagu-
lated. The dura above and below the intercavernous sinus
was opened using a sickle knife, and the sinus was cauterised
and transected. Meningioma was immediately visualised
once the dura was opened. Internal decompression was per-
formed using surgeon controlled suction and pituitary type

microrongeur. The tumour could be internally decompressed
without having to operate around the optic nerves or carotid
arteries. Once internal decompression was done, the tumour
capsule could be mobilised. The Acom (anterior commu-
nicating) artery complex and perforating arteries were dis-
sected sharply off the tumour capsule. The optic nerves and
pituitary stalk were clearly seen posterior and inferior to the
tumour and were easily dissected off the back of the tumour
with preservation of the arachnoidal plane. The remaining
capsule was removed completely (Fig. 5B). In one case, the
Acom and A2 segments were encased by the tumour and a
small part of the tumour was left behind. The resection bed
was examined using a 45°, 18-cm long, 4-mm diameter rigid
endoscope (Karl Storz) to ensure the absence of any residual
tumour. Special care was taken to examine the course of the

‘
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Fig. 4. Preoperative MRI of brain showing TBM; (A) axial, (B) coronal; (C) sagittal view. (D-F) Postoperative CT scan on second postoperative day.
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Fig. 5. (A) Preoperative endoscopic view after removal of posterior ethmoidal sinus, anterior wall and floor of sphenoidal sinus showing seller
floor, optic protuberance, optico-carotid recess, tuberculum sellae, carotid protuberance and dorsum sella. (B) Peroperative view showing Acom

complex and optic apparatus after removal of TBM.

optic nerve to ensure that no residual tumour remained in
the optic canal. In two cases, where tumour was larger, after
initial decompression and partial removal of tumour capsule,
we felt difficulties to proceed further with endoscope, so we
removed the residual tumour microsurgically with the help of
endonasal speculum. The dural and skull base defects were
repaired with thigh fat. The fat graft was larger in earlier cases
and relatively smaller in later cases where we buttressed the
fat graft by a fascia lata inlay graft. Inflated balloon of Foley’s
catheter was placed in sphenoid cavity to support the graft.
Lumbar cerebrospinal fluid drain was kept for 3-4 days.

Result

The mean follow-up period was 7 months (Table I). There was
mild postoperative cerebrospinal fluid leakage in one patient
on fourth postoperative day after removal of lumbar drain
that stopped spontaneously on seventh postoperative day.
There was no postoperative cerebrospinal fluid leak or men-
ingitis in the rest of the cases. In one patient, there was visual
deterioration due to pressure on optic nerve by grafted fat as
seen in the immediate postoperative CT scan and improved
gradually over next 4 weeks. At the end of third month after
operation, three patients had normal vision, two patients had
improved vision comparing with that of preoperative state
but with some persisting deficit, and one patient had static
vision as that of preoperative. Two patients developed elec-
trolytes imbalance (hyponatremia) at the end of first week of
operation for which one patient became unconscious, and
another patient became drowsy. The electrolytes imbalance

Table I. Details of patients information.

was corrected accordingly, and patient recovered well. We
faced no diabetes insipidus (DI) or new endocrinopathy.
There was no residual tumour on postoperative MRI in five
cases, and small residual tumour was present in the remain-
ing case that was static in size at the end of ninth month after
operation. There was no nose related complications (i.e.
epistaxis or breathing difficulties).

Discussion

The history of development of transsphenoidal surgery is very
long and well known. Pituitary tumour was initially removed
through the transcranial approaches with high mortality and
morbidity but later transcranial approaches were replaced by
transsphenoidal approach after having long historical events
and now many other midline skull base lesions are removing
through this approach microscopically or endoscopically.3>-4°
There is a long learning curve for the use of endoscope
in neurosurgery and that should be started from neuro-
anatomical laboratory. The endoscope can provide bet-
ter illumination, magnification and visualisation than the
operating microscope.?#4%46 Meanwhile, the advantage of
angled vision and a panoramic view are crucial for safety of
the surgical procedure,* where associated complications
such as arterial injury, visual deterioration, ocular falsies and
dural injury to para- and suprasellar areas can be avoided
using the endoscope.*®4” Moreover, the ability of angled
telescope to visualise the para- and suprasellar areas has
resulted in better tumour resection.?343%40 The smaller size
of the endoscopic instruments (as compared to microscopic

Age Presenting Size of

Lumbar

Caseno/sex (years) symptoms lesion(cm) Resection drain(days) Dural repair CSF leak Other complication/s F/U (months)
1/male 52 Visual 4X4 Complete 4 T. Fat None Visual deterioration 12

loss, (pressure by fat

headache on optic nerve),

improved later

2/female 37 Visual loss 2X3 Complete 3 T. Fat None Hyponatremia, drowsy 10
3/female 29 Visual loss 4X4 Incomplete 3 T. Fat None None 08
4/male 33 Visual loss 2X3 Complete 3 T. Fat None 06
5/female 46 Visual 4X4 Complete 4 T. Fat + Fascia Transient, 5th Hyponatremia, 04

loss, lata POD, stopped Unconscious

headache 7th POD
6/female 40 Visual loss 2X3 Complete 3 T. Fat None None 02

CSE, cerebrospinal fluid; F/U, follow up, T, thigh; POD, postoperative day.
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Table II. Comparison between different published series of TSM (operated through endoscopic endonasal transsphenoidal approach).

TR/NTR/GTR/ DI/other
Series No. of cases STR Visual outcome CSFleak  Mortality = complication
de Divitiis 1. de Divitiis et al. 6 GTR-5 Visual function 1(16%) 1 Intraventricular
Eetal.’ (2008)652 STR-1 normal in all cases (3 times re- hemorrhage-1
(2008)5762,63 (100%) operation
needed)
2. de Divitiis et al. 7 GTR-6 Full recovery in 2(28%) 1 DI-1
(2008)83 NTR-1 all cases (100%) (re-operated)
(Transient
worsening-3)
3.de Divitiis et al. Endonasal-7 In endonasal(7)- Improved-71.4% 28.6% - -
(2008)57 (out of 51 TSM) GTR-83.3% (among endonasal among the
7 cases; no endonasal
worsening) cases
1+2+3.(same 7 GTR-6 Visual function 2 1 DI-1,
cases were NTR-1 normal in all alive Intraventricular
reanalysed in 3 cases (100%) hemorrhage-1
series)
Gardner et al (2008)%° TSM-13 (out of 35 In TSM(13): All improved (100%)  40% (14 out of 00 DI-1(3)%
endonasal cases) GTR-11, (no deterioration) 35)-no
NTR-1, Re-operation
TR-1 needed
Wang 7 TT-6, Improved-6(86%), -- -- Recurrence-1
et al. (2009)% ST-1 Static-1(14%)
Fatemi Endonasal-12 + 2 NTR-80% Recovery-93% Visual  4(28.5%) -- --
et al. (2009)% (supraorbita 1-7, (Transnasal worsening-1 (outof 14
both endonasal and  endoscopy + (among 14 Endonasal
supraorbital-2) microscopy-2)  endonasal) removal
cases)
Present series 6 TR-5 Improved-5(84%) 1(16%) 00 00
STR-1 Static-1(16%) (transient)

(Transient
deterioration-1)

TR, total removal; NTR, near total removal; GTR, gross total removal; STR, subtotal removal; DI, diabetes insipidus; endonasal, endonasal transsphenoidal removal;

TSM, tuberculum sellae meningioma.

*de Divitiis et al (2008).576263 _ same cases were reanalysed in three series that are integrated as 1 + 2 + 3.

equipments®®), the ability to change the field quickly to view
at the surgical site and more panoramic perspective facilitate
permanent monitoring of important anatomical landmarks
increase the surgeon’s confident.*

Potential disadvantage of endoscopic surgery includes
the lack of binocular viewing and lack of depth of field, but
this can be resolved by visual and tactile feedback, obtained
while moving the telescope slightly in and out together with
palpation of structures with an instrument under endo-
scopic monitoring, moreover, this can be compensated by
magnification and wider field of view that can be achieved
by endoscope.*®*® The main advantage of microscope over
endoscope is depth assessment of surgical field with binocu-
lar vision. Another advantage of microscope is both hands
of surgeon are free for holding two instruments during
tumour dissection. In endoscopy, when surgeon is holding
endoscope, he cannot do bimanual dissection but this is not
a major problem as surgeon learns quickly dealing of dis-
section in single hand; when bimanual dissection becomes
mandatory then either assistant can hold the endoscope
or an endoscope holder can be used. The extended trans-
sphenoidal approach expands operative exposure beyond
the sella by removing the tuberculum sellae and the pla-
num sphenoidale.!''® The use of this approach to purely
suprasellar lesions had been described previously, but most
authors reported using a microscope rather than an endo-
scope, often making a sublabial incision, and applying a
transseptal approach.!1-1315-184950 Eyen in these reports,

the lesions often extended into the sella. Nevertheless,
authors of a few of these papers had described the extended
transsphenoidal approach for lesions that were entirely
suprasellar.!4165 Tuberculum sellae meningioma is a purely
suprasellar lesion. Skull base meningiomas (25%) are tuber-
culum sellae meningioma!; traditionally that is approached
by transcranial sub frontal or pterional approaches. Never-
theless, the sub frontal route presents disadvantages, which
include ligation of the most anterior portion of the longitudi-
nal sinus and, consequentially, of tributary veins, dissection
with possible injury to the olfactory nerves, risk of opening of
the frontal sinus, development of cerebrospinal fluid (CSF)
fistula and meningitis. Many authors prefer the pterional
route, as it provides lateral access between the optic nerves
(ipsilateral to the optic nerve), with preservation of the olfac-
tory tracts, and represents a short distance to the tuberculum
sellae after removal of the greater wing of the sphenoid.5!-53
With the rapid development of neuroendoscopic techniques
endoscopic endonasal extended transsphenoidal approach
for removal of tuberculum sellae meningiomas are becoming
popular; though still only a few numbers of neurosurgeons
are operating in this approach. Recently, several authors
have proposed the resection of these lesions using mini-
mally invasive ways or with the aid of a surgical microscope
or endoscopically guided vision.!54-57 Prevedello et al.>®
reported technical notes on successful endoscopic endo-
nasal resection of a synchronous pituitary adenoma and a
tuberculum sellae meningioma in 2007.
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Fig. 6. Cadaveric dissection. (A) Endonasal endoscopic view of spheno-ethmoidal recess and sphenoidal ostium. (B) Endoscopic view after removal
of posterior ethmoidal sinus, anterior wall and floor of sphenoidal sinus (circle indicating tuberculum sellae area). (C) Endoscopic view after
removal out of anterior seller floor and tuberculum sellae. (D) Elevation of optic chaisma to show pituitary stalk and diaphragma sella and its

margin. (E) Exposed pituitary gland after removal of sellar dura.

Gardner et al.> reported, a total of 35 patients underwent
endoscopic endonasal resection of anterior cranial base
meningiomas. Degree of resection by tumour location was
as follows: 10 of the 12 (83%) patients with olfactory groove
meningiomas underwent gross total (7 of 12) or near-total
(>95%) (3 of 12) resection (67% of all 15 olfactory tumours);
12 of 13 patients (92%) with tuberculum meningiomas under-
went gross (11 of 13) or near (>95%) (1 of 13) total resection;
five patients diagnosed with petroclival meningiomas had
successful resection of the parasellar portion of their tumours
with relief of visual symptoms; two giant petroclival menin-
giomas were debulked. All patients experienced resolution
or improvement of visual symptoms. Only one (3%) patient
developed postoperative permanent pituitary deficit, diabe-
tes insipidus. The postoperative cerebrospinal fluid leak rate
was 40% (14 of 35) and varied by tumour location. All leaks
were resolved without craniotomy. There was no operative or
perioperative death.

Couldwell'! operated on a series of 105 patients with
pituitary tumours, craniopharyngiomas, chordomas and
TSMs, among others, using the extended transsphenoidal
approach. This author reported a 6% incidence of CSF leak-
age and four cases of bleeding in the ICA that resulted in
one case of cervical carotid ligation. Kabil and Shahinian®®
reported on a series of 28 patients with different pathologies
of the sellar region, including craniopharyngiomas, men-
ingiomas and pituitary adenomas. These authors achieved
total removal in all but one case in which a small amount of
tumour adherent to the optic nerve remained. Kitano et al.>
reported on 28 patients with TSMs; 12 patients were oper-
ated on using the transcranial route, and 16 patients were
operated on using the extended transsphenoidal route. CSF
leakage was observed in two patients, anosmia was pres-
ent in two patients and infarct from injury in perforating

arteries was observed in two cases. These authors developed
atechnique in which the fascia graft was placed subdurally to
cover the defect, and in some cases, they managed to suture
the fascia to close the dural defect. de Divitiis et al.>” oper-
ated on seven patients with TSMs using the transsphenoidal
route under endoscopic vision; two (28.6%) patients devel-
oped CSF fistula, both requiring re-operation to occlude
the fistula.

The advantages of the extended transsphenoidal approach
(for tuberculum sellae meningioma) over a classical tran-
scranial approaches are the avoidance of frontal or temporal
lobe retraction or sylvian fissure dissection and the possible
cerebral injury. In extended transsphenoidal microscopic
approach, visualisation is limited by long, narrow retractors
due to light source and lens are long away from the operating
field.'® The endoscope overcomes this problem by bringing
the light source and lens closer to the surgical lesion along
with panoramic view of pathology and surrounding struc-
tures. Microscope-based removal of purely suprasellar cran-
iopharyngiomas and meningiomas has been associated with
a 20-33% rate of CSF leakage and a gross-total resection rate
of only 22-46%.5%6! Visualisation provided by endoscope is
outstanding, and this advantage can minimise the risk of
morbidity to vital neurovascular structures and also decrease
the risk of CSF leakage because of secure closure aided by
improved visualisation. In addition, because of the lens and
light source are at the tip of the endoscope, the endonasal
approach does not limit visibility in the lateral dimension, as
occurs with the microscope. Thus, even extended approaches
can be performed with the same minimally invasive, mucosa-
sparing endonasal approach, as opposed to the microscope-
based approaches that require a sublabial incision and sub
mucosal dissection.'®% In Table I comparison of results was
done between our series and other published series.%62-65
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In our small experience, visualisation provided by the
endoscope was very good for the extended approach to small
and medium size tuberculum sellae meningioma, and we
faced some difficulties to proceed further with endoscope in
larger TSM where we took assistance of microscope. So for
the benefit of patients, where needed, endoscopic surgeon
should take assistance of other available facilities (e.g. micro-
scope, navigation, Doppler study, etc.). We believe that the
development of the tumour in the midline and the absence
of vascular encasement rather than the size of tumour are
the main factors for consideration of TSM removal through
transsphenoidal route. When a para median development is
present or if major arteries are encased in the tumour, a tran-
scranial approach is the better choice for radical removal of
the lesion. It is emphasised that extended endoscopic trans-
sphenoidal procedures are not without risk and should be
performed only by surgeons with significant experience in
both transsphenoidal microscopic and endoscopic surgery,
preferably after practising on adequate cadaveric specimens
(Fig. 6A-E).

Conclusions

Endoscopic endonasal approaches are being increasingly
used for the treatment of pathologies in the anterior skull
base including TBMs. The endoscopic endonasal extended
transsphenoidal approach appears to be an effective mini-
mally invasive method with less complication for removing
relatively small to medium TBMs but positive long term out-
come with less mortality and morbidity in large number of
patients treated for TBMs in this approach can establish the
approach as an ultimate approach for TBMs. We hope that
with more experience of the surgeon, all TBMs including
larger TBMs can be removed by purely endoscopic endona-
sal techniques in near future.

Declaration of interest: The authors report no conflicts of
interest. The authors alone are responsible for the content
and writing of the paper.
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