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Endoscopic endonasal approaches to the skull base tumors: minimally-
invasive approach with achievement of radicality. Our experience
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Objective: to optimize surgical tactic of endoscopic endonasal transsphenoidal
(EET) approaches in cases of tumors with intra- and extracranial extension.

Material and methods. For the period of 2013-2019, we retrospectively reviewed
39 patients with tumors of intra-extra skull base location or just extracranial
extension. Tumor location and pathology: tumors in pterygopalatine fossa
(paraganglioma, carcinoma, neurilemmoma, neurofibroma, chondrosarcoma)
— 10 (25.6%), pituitary adenomas with sphenoid sinus and/or parasellar
extension — 14 (35.9%), sphenoid sinus tumors (carcinoma, neurilemmoma,
fibrous dysplasia, angiofibroma, esthesioneuroblastoma) — 8 (20.5%),
petroclival tumors — 6 (15.4%): hemangiopericytoma — 1, clival tumors
— 5 (chordoma), sella turcica lesion with posterior clinoid recess extension
(osteoma) - 1 (2.5%). The extended EET approaches used were as follows: EET
+ transpterygoid approach — 22 (56.4%) (in 4 (18.1%) cases transmaxillary
approach was additionally used), extended EET + transclival approach — 4
(10.2%), EET + transcavernous approach — 2 (5.1%), EET + transethmoidal
approach — 11 (28.2%). In all cases, we used Karl Storz rigid 4mm 18cm with
0 and 30-degree angled optics. The extent of resection was determined based
on routine postoperative CT scans performed within 24 hours after surgery.
The volume of resection was evaluated using gadolinium. Gross total resection
was defined as the resection of 100% of the target lesion, subtotal resection as
less than 100% volumetric reduction of the lesion on postoperative CT scans.
Further follow-up was done in three, six months and 1 year after surgery, then
annually by MRI scanning with gadolinium.

Results. Gross total resection was achieved in 7 (77.8%) cases of tumor in
pterygopalatine fossa. In cases of pituitary adenomas with Knosp 3, Knosp 4
cavernous sinus extension, gross total resection was achieved in 7 (53.8%)
individuals. Sphenoid sinus tumors were totally removed in 5 (62.5%) cases.
Subtotal resection was achieved in 11 (28.2%) cases. Partial resection was
achieved in 8 (20.5%) cases. Postoperative complications were observed in
5 (12.1%) cases.

Conclusions Transethmoidal extended endoscopic endonasal approach is
sufficient and good to access the anterior wall of the cavernous sinus improving
visualization and better removing of cavernous sinus pathology extension.
Transpterygoid extended endoscopic endonasal approach provides sufficient
visualization of pterygopalatine fossa, petroclival region. Transmaxillary
extension allows reaching the subtemporal region.

Keywords: skull base tumors; extended endoscopic approaches

EHApoOCKONiIYHIi eHAOHAa3anbHI AOCTYNU A0 NyXJIMH OCHOBM Yepena:
MaNnoiHBAa3MBHICTb AOCTYNYy Ta MOXJIMBICTb PpaAuKaJZIbHOro BUaaJsieHHNA
nyxJIMH OCHOBM yepena. Haw gocsip
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MerTa: onTuMiyBaTu TakTUKY BUKOPUCTaHHS €HAOCKOMNIYHOro eHA0Ha3albHOro
TpaHccdheHoiganbHOro A0CTYNY NPU NyXAMHax i3 iHTpa- Ta eKCcTpakpaHianbHUM
NOLIMPEHHSAM.

Martepianu i meTtoan. lNpoBeaeHO peTpPOCNEKTUBHUI aHani3 pesynbraTiB
nikyBaHHs 39 XBOpWX 3 NyXJAMHAMW OCHOBW 4yepena 3 iHTpa- Ta
eKCTpakpaHiaabHMM nownpeHHsam y 2013-2019 pp. Jlokanisauia nyxauH
Ta iXx rictonoriyHa Bepudikauis: nyxnmHu kpunonigHebiHHOI aMku (pak,
naparaHriioma, Helpodgibpoma, HeBpuHoMa, xoHapocapkoma) — 10 (25,6%),
aZleHoMMU rinodisa 3 NoWMpeHHsM y KpunonoaibHy nasyxy Ta/un napacensipHnum
nowunpeHHsM - 14 (35,9%), nyxAnMHU OCHOBHOI nasyxu (pak, HeBpuaiMoMa,
¢dibpo3Ha agucnnasis, aHriodibpoma, ectesioHenpobnactoma) - 8 (20,5%),
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NyXJAMHU NeTpo-KNiBanbHOI AingHkn - 6 (15,4%): remaHrionepuuntoma - 1,
MyXJnMHa CXUNYy OCHOBHOI KiCTKWN — 5, NyXJIMHa TYpeLbKOro cifia 3 NoWnpPeHHAM
Ha 3aA4HiN noxmneHun napocTtok (octeoma) — 1 (2,5%). 3acTocoByBanu Taki
€HAO0CKOMiYHI eHAoHa3anbHi TpaHccdheHoiganbHi (EET) pgoctynu: EET +
TpaHcnTepuroiganbHun — 22 (56,4%), y 4 (18,1%) Bvnagkax AOMOBHEHWN
TpaHCMaKkcunapHuM goctynom), EET+ TpaHckniBanbHuin — 4 (10,2%), EET
+ TpaHckaBepHO3Hun - 2 (5,1%), EET + TpaHceTmoiganbHun - 11 (28,2%).
Y BCiX BMMaaKkax BMKOPUCTOBYBAaNM XOPCTKUI eHgockon ¢ipmm Carl Storz
AiameTpoM 4 MM 3aBAOBXKWM 18 cM 3 kyToBOt ontukot 0 i 30°. CtyniHb
pesekuii NyX/JWHM BU3HA4Yanu 3a AaHUMKM MynbTUCNiIpasibHOI KOMM'lOTEpHOI
TOMOrpadgii 3 BHYTPilWHbOBEHHUM KOHTPACTyBaHHAM, NpPOBeAEHOI MPOTSAroM
24 rop nicnsa onepauii. TotanbHUM BBaxann 100% BuAaneHHs NyXJAWHWU,
cybToTanbHMM — 3MeHLWeHHA 06’'eMy NMyxnnHKM MeHwe HiX Ha 100% nicnsa
onepaduii. KOHTponbHi 06CTeXEHHS i3 3aCTOCYBaHHAM MarHiTHO-pe30HaHCHOT
ToMorpadii 3 BHYTPilUHbOBEHHMM KOHTpacTyBaHHAM NpoBoAuMnun 4yepes 3, 6
Mic Ta 1 pik nicng onepauii, NOTiM — WOPiYHO.

Pe3synbtaTtn. TOTanbHOro BMAANEHHA y pasi NyXJAWHW KpunonigHebiHHOi
AMKKN pocsarHyTo B 7 (77,8%) Bunapkax, y pasi ageHomu rinodisza 3 Knosp 3,
Knosp 4 nowmpeHHAM Ha KaBepHO3HUI cuHyc -y 7 (53,8%), y pa3i nyxauHu
KnAnHonoAibHoi nasyxu - y 5 (62,5%), cybrotanbHoro — B 11 (28,2%),
yacTtkoBoro - y 8 (20,5%). MNicnsonepauinHi ycknagHeHHs BiA3HA4YeHo y 5
(12,1%) nauieHTiB.

BucHoBKM. 3acTocyBaHHA EET + TpaHceTMmoiganbHOro AocTyny Aae
3MOry AOCArTM naTepanbHOi CTiHKM KaBepHO3HOro cuHyca, EET +
TpaHcNTepuroiganbHOro AOCTYyny - Bi3yani3yBaTu NYyXJIUHWU, KOTPI
MOWMWPIOTLCA HA NapakniBajbHi BiAAIiNM BHYTPIWHbLOI COHHOI apTepii
Ta natepanbHO Ha KpunonigHebiHHY SAMKY. BUKOPUCTaHHA poO3LWMPEHUX
€HAO0CKONIYHNX AOCTYNIiB A0 BaXKOAOCSXHUX MyXJIMH OCHOBW 4yepena i
36inbweHe none Bi3yanisauii NOPiBHAHO 3 MiKPOXipypriYHMM TpaHCHa3a/IbHUM
OOCTYNOM AatTb 3MOry 36iNbWKMTU KiNbKICTb XBOPUX 3 pagnKaibHUM
BUAANIEHHAM NYXJIMHU, WO CNPUSE NOMIMWEHHIO OHKONOrYHOI BUXMBAHOCTI.

KnrouoBi cnoBa: ryx/imHu 0CHOBY Yepena,; po3LMpPEHi €HAOCKOMIYHI 4OCTynu

DHAOCKONMUYECcKMe SHAOHAa3aJibHble AOCTYNbl K OMNYyX0JIAM OCHOBaHUA
yepena: MaJIOMHBAa3UBHOCTb AOCTYNa U BO3MOXXHOCTb PafUKaJIbHOIro
yAaneHusa onyxoJsieh oCHoOBaHuA Yepena. Haw onbiT
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Llenb: oNTUMU3NPOBATb XUPYPruYecKy TaKTUKY 3HAOCKOMUYECKOro
3HAOHAa3aNbHOMo TpaHCcChEeHoMAaNbHOMo A0CTYMNa MPU ONYXOMAsSX C UHTPa- U
3KCTpaKpaHWasbHbIM PacnpoCTpaHeHeM.

MaTtepuanbl n MeToabl. [IpoBeaeH peTpoCneKTUBHbIN aHann3 pesynbTaToB
neyveHnsa 39 60/bHbIX C ONYXOJIAMWU OCHOBaHWS 4Yepena C WUHTpa- U
3KCTpaKkpaHuWanbHbIM pacnpocTpaHeHneMm B 2013-2019 rr. Jlokanusauus
onyxofien n nx rucToniornyeckas Bepndukauns: onyxonm KpblIoHEGHON SMKH
(pak, naparaHrnnmoma, Henpodubpoma, HeBpMHOMa, XoHApocapkoma) — 10
(25,6%), apeHoMbl rmnodumsa c pacnpoCcTpaHEHMEM B OCHOBHYH nasyxy u/
VMAN napacennsipHbIM pacnpocTpaHeHuem - 14 (35,9%), onyxonnm oCHOBHOM
nasyxu (pak, HeBpuanmoma, dmbposHasa aucnnasunsa, aHrmodpubpoma,
3cTe3noHerpobnactoma) - 8 (20,5%), onyxonu neTpo-KamMBasnbHoOM obnacTtu
- 6 (15,4%): remaHrnonepuumTomMa — 1, oNnyxosnb cKata OCHOBHOM KOCTW - 5,
Oonyxo/b TYpeLKoro ceafna C pacrnpocTpaHeHWEM Ha 3aAHWA HaKJIOHEHHbIN
oTpocTok (ocTteoma) - 1 (2,5%). NpuMeHann Takme pacClwMpeHHble
3HAOCKOMUYECKMe 3HAOHa3asnbHble TpaHccdheHomaanbHble (33T) AOCTynbI:
33T + TpaHcnTepuroupanbHblh — 22 (56,4%), B 4 (18,1%) cnyuasx
LOMOJSIHEHHbIN TPAHCMAKCUANAPHbBIM AOCTYNOM, 23T + TpaHCKAUBabHbIM — 4
(10,2%), 33T + TpaHckaBepHO3HbIN — 2 (5,1%) 1, 3T + TpaHCITMOMAANbHbIN
- 11 (28,2%). Bo BCcex cayyasix MCNosib30Banu puUruaHbin aHA0CKON GUpMbI
Carl Storz gnametpom 4 MM anuHon 18 cm c yrnoson ontukon O m 30°.
CTeneHb peseKkuMM OMNyXOaW onpeaensnn no AaHHbIM MyAbTUCNMPanbHOWM
KOMMbIOTEPHOW TOMOrpadmnM C BHYTPUBEHHBIM KOHTPacTUpPOBaHUEM,
npoBeAeHHON B TeyeHue 24 4 nocne onepauunun. TotanbHbiM cuntann 100%
yAaneHue onyxonn, cybTtoTanbHbIM — YMeHblUeHMe 0bbeMa Onyxonn MeHee
yeM Ha 100% nocne onepaumn. KOHTposbHble 06cnenoBaHns C NpUMeHeHneM
MarHMTHO-pe30HaHCHOM ToMOrpadun ¢ BHYTPUBEHHbIM KOHTPACTUPOBaHWEM
nposoanan Yepes 3, 6 mec 1 1 roa nocne onepauum, 3aTeEM — €XerogHo.

Pe3ynbTaTtbl. TOTasbHOE yAaneHne B Ciyyae Onyxosu KpblIOHEGHOW SMKK
pocturHyTo B 7 (77,8%) cny4dasix, npu ageHome runodusa c Knosp 3, Knosp
4 pacnpocTpaHeHMeM Ha KaBepHO3HbIN cuHyc — B 7 (53,8%), npn onyxonu
KMHOBUAHOW Na3yxu — B 5 (62,5%), cybToTanbHoe — B 11 (28,2%), 4yacTuuyHoe
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- B 8 (20,5%). NocneonepaunoOHHblE OCJ/IOXHEHUS OTMeueHbl ¥ 5 (12,1%)
nauneHToB.

BbiBOAbl. [pMeHeHne 23T + TpaHCITMONAAIbHOI0 A0CTYMa NO3BOMSAET AOCTUYb
naTepanbHOW CTEHKN KaBEPHO3HOI0 CMHYca, 33T + TpaHCNTepuronaanbHOro
LoCTyna — BU3yan3mpoBaTb OMYXOJIM, KOTOpble pacrpoCcTpaHATCA Ha
rnapaknvBasibHble OTAEesbl BHYTPEHHENW COHHOM apTepuu U naTepasibHO Ha
KpblIOHEGHYO AMKY. Mcnonb3oBaHMe paclIMpEHHbIX SHAOCKOMUYECKUX
[OCTYMOB K TPYAHOAOCTYMHbLIM OMYX0/1IM OCHOBaHMSA Yepena 1 yBeJIM4eHHOoe
rnosie BU3yanmsaumnm no CpaBHEHNIO C MUKPOXUPYPrUYeCKNM TPaHCHa3asbHbIM
LOCTYNOM MO3BONSAKT YBENUUYNTb KONMYECTBO 60/bHbIX C paAuKanbHbIM
yAaneHUeM OMNyxoJsin, 4TO CnocobCcTBYeT yny4dlWeHU OHKOMOrM4Yeckom
BbI)KMBAEMOCTMU.

KnioueBble cnoBa: 0Myx0/u OCHOBAHUS 4Yeperna, pacliupeHHble

DHAOCKOIMn4eckmne 4OCTyIrlbl.

Introduction

Tumors with intra-extra cranial extension or with
pure external extension to the skull base surface are
always challenging for surgeon. Complicated anatomy
and difficult access to critical structures, necessity of
removal of massive bone structures could eventually
make surgery difficult [1, 2]. Complete resection is
challenging for invasive tumors using standard micro-
surgical route [2]. The first applications of the endoscope
in transsphenoidal surgery were described by Apuzzo
et al. [3]. Pioneers in endoscopic pituitary surgery, Jho
and Carrau, reported their technique and results using
endoscopic approach for tumor resection in 1997 and
1998, respectively [4]. Nowadays endoscopic endo-
nasal transsphenoidal approach allows achieving direct
approach to the sella region and widely expose parasellar
region [6-8], Meckel's cave [8], pterygopalatine and
infratemporal fossae [9-11]. Complete tumor resection is
challenging to achieve by standard endoscopic endonasal
technique [2, 7, 10, 11]. Extended endoscopic endonasal
transsphenoidal (EET) approach might simplify proce-
dure and is discussed here as a method to treat intra-,
extracranial skull base tumors.

Objective: to optimize surgical tactic of endoscopic
endonasal transsphenoidal approaches in cases of
tumors with intra- and extracranial extension.

Material and methods

For the period of 2013-2019, we retrospectively
reviewed 39 patients with tumors of intra-extra skull
base location or just extracranial extension. Extended
EET approach was used to remove these tumors.

Tumor location and pathology: pterygopalatine fossa
tumors (paraganglionoma, carcinoma, neurilemmoma,
neurofibroma, chondrosarcoma) — 10, pituitary
adenomas (PA) with sphenoid sinus and/or parasellar
extension — 14, sphenoid sinus tumors (carcinoma,
neurilemmoma, fibrous dysplasia, angiofibroma,
esthesioneuroblastoma) — 8, petroclival tumors
(hemangiopericytoma — 1, clival region — 5 (chordoma),
sella turcica lesion with posterior clinoid recess extension
(osteoma) — 1.

We used the following extended EET approaches:
EET + transpterygoid approach — 22 (56.4%),
in 4 (18.1%) cases transmaxillary approach was

additionally used to achieve lateral compartments of
middle skull base, extended EET + transclival approach
— 4 (10.2%), EET + transcavernous approach — 2
(5.1%), EET + transethmoidal approach — 11 (28.2%).
In all cases, we used Karl Storz rigid 4mm 18cm with O
and 30-degree angled optics. The extent of resection
was determined based on routine postoperative CT
scans performed within 24 hours after surgery. The
volume of resection was evaluated using gadolinium.
Gross total resection was defined as the resection
of 100% of the target lesion, subtotal resection as
less than 100% volumetric reduction of the lesion on
postoperative CT scans. Further follow-up was done
in three, six months and 1 year after surgery, then
annually by MRI scans with gadolinium. Demographics,
clinical-pathological data, and surgical techniques are
summarized in Table 1.

Table 1. Demographics, oncological, and surgical
technique information

Variable Abs %

Gender

e Male 17 43.6

e Female 22 56.4
Age Mean 45.8
Site of origin

e sellar region 14 35.9

e pterygopalatine fossa 10 25.6

e sphenoid sinus 8 20.5

e petroclival region 7 17.9

Surgical approach

¢ EET + transpterygoid 22 56.4
(in 4 case expanded by
transmaxillary approach)

e EET extended with transclival 4 10.2
approach

o EET + transcavernous 2 5.1
approach

e EET + transethmoidal 11 28.2
approach

This article contains some figures that are displayed in color online but in black and white in the print edition
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The study was carried out in accordance with the
principles of bioethics, regulated by the World Medical
Association Declaration of Helsinki and approved by
the Ethics and Bioethics Commission of Romodanov
Neurosurgery Institute (Minutes No. 3 of 04/05/2018).

Results

Thirty-nine patients were included in this study.
Endoscopic endonasal approach at its extension was
used in all cases. Extended EET transethmoidal approach
was used in 11 cases, mostly in pituitary adenomas
with cavernous sinus extension (10 cases.) In 1 case,
EET transethmoidal approach was used to access clival
chordoma with cavernous sinus extension. Extended EET
transpterygoid approach was used in 18 cases: in 13
cases of lateral tumor extension into the pterygopalatine
fossa, in 1 case of clival chordoma and in 4 cases of giant
pituitary adenomas with infrasellar extension.

Gross total resection (GTR) was achieved in 19
cases, mostly in benign pathology. Subtotal resection
was achieved in 11 cases, mostly in malignant tumors
with lateral extension into the pterygopalatine fossa,
which were highly vascularized, in some cases too solid.
Subtotal resection was performed in pituitary adenomas
with cavernous sinus extension Knosp 4 and associated
with the inability to open the cavernous sinus safely.
Partial resection was achieved in 8 cases of large tumors
with massive extra-intracranial extension. A biopsy was
performed in 1 case of a large invasive tumor with intra-
extracranial extension involving the pterygopalatine
fossa, sphenoid sinus, cavernous sinus, maxillary sinus
and middle fossa.

Low rate of postoperative complications was
achieved in 5 cases. The cerebrospinal fluid leak was
observed in 1 case. Diabetes insipidus occurred in 2
cases, hemiparesis (ICA damage) in 1 case, worsening
of neurological deficit in 1 case.

No postoperative mortality was observed.

Discussion

Preoperative planning helps to improve surgical
results. MRI and CT scans were used to build 3D models
before surgery. That helps to identify the relation
between critical anatomical structures and the tumor
itself. EET extended approaches are easier to perform
using preoperative 3D planning. That was used mostly
in all cases.

Tumors that extended into critical anatomical struc-
tures are challenging for surgery. Primary malignant
tumors of the sphenoid sinus, pterygopalatine fossa,
sphenoid sinus can be reached via EET route using
lateral extension [2, 12]. For non-secretory pituitary
adenomas, gross total resection was achieved in 71%
of cases, long-term progression-free survival was 80%
within 10 years [2]. The degree of the cavernous sinus
invasion varies between patients and can be the deter-
mining factor in degree of tumor removal [13]. Hofstetter
et al. [4] reported their experience in the management
of 86 patients with functional pituitary adenomas who
underwent endoscopic endonasal resection, 21% of
them had cavernous sinus invasion. A rate of gross total
resection was 33.3%. Ajlan et al. [13] studied a cohort of
176 total PAs treated predominately with the endoscopic
approach achieving gross total resection only in 47%
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cases with the cavernous sinus invasion and in 86% for
noninvasive tumors.

We achieved gross total resection in 6 (60%) cases
of pterygopalatine fossa tumor, meanwhile in cases of
pituitary adenomas with Knosp 3, Knosp 4 cavernous
sinus extension, the gross total resection was achieved
in 7 (53.8%) cases. Sphenoid sinus tumors were totally
removed using EET approach in 5 (62.5%) cases.
Surgery for the pathology located in petroclival region is
complicated and depends on the tumor size, its invasion
in critical anatomical structures [6]. Only in one case
(16.6%), we achieved the gross total resection. This case
is illustrated in the case report 1. In cases of extensive
intra, extra-intra cranial tumors growth or those cases
with tumors expansion on the outer cranial surface, we
used extended EET approaches but even in these cases,
we rely on some criteria. These criteria include vascu-
larity, the relationship of the crucial nerves and vessels,
tumor invasiveness, and surgical approach accessibility
[2, 6,9, 10]. The subtotal resection was achieved in 11
(28.2%) cases (in 4 out of them in pituitary adenomas,
in 3 out of them in petroclival tumors, in the rest 4
cases different tumors located to the sphenoid sinus and
pterygopalatine fossa). Partial resection was achieved
in 8 (20.5%) cases, among them 2 cases with pituitary
adenomas, 1 case with sphenoid sinus tumor, 1 case with
posterior clinoid osteoma, 2 cases with pterygopalatine
fossa tumors, 2 cases with petroclival tumors.

As a first step, a surgical corridor by EET extension
was achieved with total or partial middle turbinectomy.
We performed unilateral total or partial middle turbi-
nectomy to create a corridor to the pterygopalatine
fossa, lateral wall of the sphenoid sinus, subtemporal
fossa. After sphenoid ostium and superior turbine
identified, a wide sphenotomy is done. The sphenoid
rostrum is removed till medial plate of pterygopala-
tine process. Frank et al. [8] argue that the goal of
extended endoscopic access to the cavernous sinus
is to confirm the true invasion of the cavernous sinus,
to obtain histological verification and maximize tumor
removal. In our series, these goals were achieved in 3
cases when we applied EET extended approach with
transethmoidal or transpterygoid rout. For tumors with
intra- extracranial growth (pituitary adenomas with
cavernous sinus and sphenoid sinus extension), we
performed both EET transethmoidal or transpterygoid
approaches. But later on, we pointed out that only EET
extended with transethmoidal approach alone was
enough to clearly visualize the cavernous sinus, tumor
extension into it. This approach (EET transethmoidal)
was used in every case of tumor located in sphenoid/
cavernous sinus but not beyond these structures. With
this maneuver, we decrease rhinological morbidity [14].
We used EET extended transethmoidal approach in 3
cases of pituitary adenomas with Knsop 4 cavernous
sinus extension. The anterior wall of the cavernous sinus
was exposed by a surgical corridor created by middle
turbinectomy, ethmoidectomy on the side of invasion.
That was sufficient to expose lateral sphenoid sinus wall
and achieve sufficient manipulations around an intra-
cavernous segment of ICA. Laterally extended pituitary
adenomas can be removed by this lateral extended
approach. Intraoperative Doppler control over ICA posi-
tion was crucial and provided safe tumor resection in
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the cavernous sinus. That allowed us to achieve gross
total resection in 2 (66.7%) cases.

Tumors of the infratemporal fossa, pterygopalatine
fossa are difficult to approach with standard EET rout
[10, 11, 16]. To achieve lateral exposure, EET extended
transpterygoid approach was used [16]. To expose these
tumors laterally, we used EET extended transpterygoid
approach. We used this approach wherever a tumor
was localized laterally into the pterygopalatine fossa,
and on the level or below the sphenoid sinus (n = 22
(55%)). Pterygopalatine fossa tumors are not visible
through a standard EET approach. With EET transpter-
ygoid approach, the lateral and posterior aspects of
the tumors located into the pterygopalatine fossa can
be controlled and this gives a chance to increase a
resection rate. Extended EET transpterygoid approach
permits delineation of the posterior resection margin
under direct control and magnified view and provides
the possibility for increasing the volume of excision [12].
With EET transpterygoid approach, we achieved gross
total resection in 12 (30.7%) cases. When amenable to
radical excision as a cancer is involving the maxillary
sinus, typically treatment starts with surgery followed by
adjuvant radiotherapy with chemotherapy [2, 10, 11, 15,
16]. All our patients received radio- and chemotherapy
according to the standard protocols. EET approach can
be extended by transpterygoid procedures to customize
in accordance with the prevalent tumor growth. The
pterygopalatine fossa tumors can be removed using
EET transpterygoid approach, gross total resection was
achieved in 77.8% (n = 7) cases.

We applied EET extended transpterygoid approach
for clival/paraclival tumors. A surgical corridor which was
created with this approach can be expanded by removing
the maxillary sinus medial and posterior. This selective
technique is demonstrated on Fig. 1.

Alberto Deganello et al. [6] highlighted the bene-
fits of endoscopic endonasal approach extended via
the maxillary sinus rout to reach malignant tumors
spreading to the external skull base. Tumors of pterygo-
palatine fossa can be removed using EET transpterygoid
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approach, gross total resection was achieved in 77.8%
(n=7).

Extended endoscopic endonasal approaches take
more time, require knowledge of sellar, sphenoid sinus
anatomy, pterygopalatine fossa and sino-paranasal
anatomy. Though the extended EET approaches are
time-consuming they are effective as complication rate
is low enough — 12.1% (n = 5) cases for this challenging
skull base pathology. The complication rate for this
pathology could be as high as 16% [15]. The cavernous
segment of the ICA is most often injured and the
mortality rate due to ICA injury is currently 10% [16].
In our cases, no ICA injury was observed.

Case presentation

Case 1

Patient G. 35 yrs. was hospitalized with numbness at
the right sight of the face. The symptom onset was over
one month. After MRI scans with gadolinium performed,
right-side petroclival tumor with the cavernous sinus
extension was identified (Fig. 2A, B). The extended
EET transethmoidal approach was performed. Posterior
ethmoid cells were removed and a paraclival segment
of ICA was identified. Drilling the inferior wall of sellae
turcica laterally on the right side, as well as inferior
anterior wall of the cavernous sinus and lateral clivus
was performed. The tumor was identified and totally
removed in a few pieces. The paraclival segment of
ICA was identified. Muscle graft was placed into the
cavernous sinus for hemostasis. MRI scans after 6
months showed a gross total tumor resection (Fig.
2C, D). No postop radiotherapy. No complications after
surgery. The numbness in the face regressed in one
month after surgery.

Case 2

Patient S. 59 yrs. presented with headache, progres-
sive visual loss and visual field deficit. The symptom
onset was over one month. After MRI scans done, a
giant pituitary adenoma was revealed with supra-infra-
sellar extension into the sphenoid sinus, extending to
the cavernous sinus Knosp 4 on the right side (Fig. 3A,

Fig. 1. A: SS — sphenoid sinus, PtP — pterygopalatine process, PwWMS — posterior wall of maxillary sinus, Ch —
choana, PS — planum sphenoidale; B [17]: * — pituitary gland, ** — tuberculum sellae; OCR — opto-carotid

recess, OP — optic protuberance, ICAs — internal carotid arteries, CPc — paraclival segment of internal carotid
artery, C — clivus

http://theunj.org
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Fig. 2. MRI scans with gadolinium
of a petroclival tumor with the
right cavernous sinus extension.
A, B — preoperative axial and
coronal T1 weighted images; C, D
— postoperative axial and coronal
T1 weighted images

Fig. 3. MRI scans of a
giant pituitary adenoma
with supra-infra-parasellar
extension (into the
sphenoid sinus, cavernous
sinus Knosp 4 on the right
side). A, B — preoperative
coronal T1 weighted
images and sagittal T2
weighted images; C, D

— postoperative coronal
and sagittal T1 weighted
images with gadolinium

http://theunj.org
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B). Preoperative hormone levels were in normal range.
Extended EET transpterygoid approach was performed.
During the surgery, the anterior wall of the cavernous
sinus was visualized using intraoperative Doppler probe;
ICA was identified. Consistency of the cavernous sinus
tumor was highly fibrous thus making it difficult to
remove tumor totally. MRI scans after 3 months showed
residual component in the right cavernous sinus (Fig.
3C, D). Visual field and side acuity improved after the
surgery. No postoperative hormonal disorders.

Conclusions

1. Transethmoidal extended endoscopic endonasal
approach is sufficient and good to access the anterior
wall of the cavernous sinus improving visualization and
better removing of the cavernous sinus tumor extension

2. Transpterygoid extended endoscopic endonasal
approach gives good visualization of the pterygopalatine
fossa, petroclival region. The endoscopic endonasal
transmaxillary approach would further extend laterally
into the subtemporal region.
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