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AnHaMmUKa Ymcaa naymMeHToB C aHeBpU3IMamm
apTepun ronoBHOro mosra, onepmupoBaHHbIX
B 2007 — 2017 rr.

(n=1211)
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AWHaMMKa Ynucaa NaLumMeHToB C aHEBPM3IMAMM apTepPUii roN0BHOIo
MO3ra, onepupoBaHHbIX MUKPOXUPYPruyeCcKnm
(n = 622) u BHYTpUcocyaucrtoim (n = 589) metogamm 8 2007 — 2017 rr.
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Yucno naumeHToB € pa3opBaBLUMMUCA U HEPA3OPBABLUMMUCA
aHeBpu3Mmamu, onepupoBaHHbiX B 2007 — 2017 rr.

AHeBpU3MbI Yucno nauyueHtoB (%)
PasopBaBLumecs 820 (67,7%)
* Octpbi nepunog, (14 pHen) 344 (41,9% oT BCex pa3opBaBLUMNXCA)
* «Xon04HbINY Neprosa 476 (58,1% oT BCex pa3opBaBLUMXCA)
HepasopBasLumnecs 391 (32,3%)
BCElO: 1211

68 Mom 4Yucrsie —

236 (19,5%)
MHOMX(eCmeeHHsbIle




Pe3ynbratbl onepauun 8 2007 — 2017 rr.
(n=1211)

* bBnaronpuAaTHbie ncxoapl (4 n 5 6annos No WkKane ncxoaos Masro) npu Boinucke - 1028 (84,9%)

60/bHbIX

* JleTanbHble ncxoapl - 29 (2,4%) nauneHToB:
O nocse oTKpbITbIXx BMewaTtenbcts — 3 (0,5%) nauueHTa

O NOC/e 3HA0BACKYNAPHbIX BMeLaTenscTs — 26 (4,4%) 60nbHbIX
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| Pe3ynbTaTbl IeYEHUA NALMEHTOB C Pa30pPBaBLUMMMUCA
' aHeBpM3MaMM B OCTPOM nepuoae no wkKane ucxoaos Masro
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NocneonepaunoHHasa netanbHoOcTb - 24 (6,8%) naumneHTOB



K Bonpocy 0 noKa3aHUAX K XMpypruyecKkomy
JIeYeHUI0 Hepa3opBaBLUMECA AaHEBPU3M

* A3 820 naumeHTOB C pa3opBaBLIMMUCA aHeEBPpM3Mammn y 188 (22,9%)

60nbHbIX 6blA aHEBPU3MbI pa3smepom 40 5 mm



AWNHaMMKa YMcna OTKPbITbIX U SHA0BACKYNAPHbLIX Nocobui
y 60/1bHbIX C Hepa3opBaBLLUMUCA aHEBPU3IMaMM
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CynpaopbutanbHbin TpaHcbpoBHbIN keyhole pgoctyn

cynpaopbutanbHbiii
R e TPaHC6pOBHbIN AocTyn, N
(Mea. v nar. seTen)
AHeBpU3MbI 66
KpaHH1oTOM: R
NepeaHui
M 3aAHWIA
HaknoHeHHbie
OTPOCTKM MeHUHrmomol 39
Paspe3 koxu
[llyra ckynosotf Mnombli 3
KOCTW
- Utoro 108

Jallo et al. Eyeboow Surgery: The Supraciliary Craniotomy:
Technical Mote. Meurosurgery, 2006,
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O630p nNpu NPaBoCTOPOHHEN cynpaopbuTanbHOM
TPaHCOPOBHOM KPaHMOTOMUM
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AN ANATOMICAL EVALUATION OF THE MINI-SUPRAORBITAL
APPROACH AND COMPARISON WITH
STANDARD CRANIOTOMIES

OBJECTIVE: To compare anatomically the surgical exposure provided by pterional
(PT), orbitozygomatic (OZ), and minisupraorbital (SO) craniotomies.

METHODS: Seven sides of six fixed cadaver heads injected with silicone were used.
The mini-SO craniotomy followed by the PT and OZ approaches were performed
sequentially. The bony flaps were attached with miniplates and screws, allowing easy
conversion between the approaches. A frameless stereotactic device was used to
calculate an area of surgical exposure and the angles of approach for six different
anatomic targets. An image guidance system was used to demonstrate the limits of the
surgical exposure for each technique.

RESULTS: No significant differences were observed in the total area of surgical
exposure when comparing the mini-SO (A = 1831.2 = 415.3 mm?), PT (A = 1860.0
+ 617.2 mm?), and OZ approaches (A = 1843.3 = 358.1 mm? P > 0.05). Angular
exposure was greater for the OZ and PT approaches than for the mini-SO approach,
either in the vertical and horizontal axes, considering all of the six targets studied (P <
0.05). Except for the distal segment of the ipsilateral sylvian fissure, no practical
differences in the limits of the exposure were detected.
CONCLUSION: The mini-SO approach may offer a similar surgical wo
compared with that provided by standard craniotomies and constitutes a
alternative to the OZ and PT craniotomies in selected patients. Selection sha
based primarily on the area to be exposed, but rather on the working angl
anticipated to be required. The key point is to use the most adequate techri
particular patient, rather than using a one-size-fits-all approach for all pati@

KEY WORDS: Anatomic study, Minimally invasive neurosurgery, Orbitozygomatic craniotor
crani , Supraorbital crani

Neurosurgery 59[ONS Suppl 4]:ONS-212-ONS-220, 2006 DOI: 10.1227/01.NEU.00004

the most used approach in neurosur-

gery. It provides access to lesions lo-
cated in the anterior and posterior cerebral
circulation, sellar and parasellar regions, cav-
ernous sinus, orbital fissure, and orbit (20).
Although its versatility has made it popular,
the approach does require substantial tempo-
ralis muscle mobilization even in patients in
whom the temporal part of the craniotomy is
not needed.

The keyhole supraorbital (SO) craniotomy
is another approach to the same region that
has gained increasing acceptance. Several
authors have reported their experience and

The pterional (PT) craniotomy is probably

satisfactory results (3, 6, 8-19,
been routinely using a variar
craniotomy in which the orb
frontozygomatic part of the zy|
moved, called the supraorbit
fied orbitozygomatic craniotd
proach lesions located in the cij
and its environs, including theS
tern (1). However, controverg
garding whether this techniqu
satisfactory surgical exposure
pared with conventional cranid
as the PT and orbitozygomatic

FIGURE 2. A, diagram showing the area within which the exposure was
juantified, using readily available anatomic landmarks. Six points were
selected to measure the area of surgical exposure: 1, a point just lateral to
the superior orbital fissure in the ipsilateral sphenoid ridge; 2, ipsilateral
MCA bifurcation; 3, most distal point of the ipsilateral PCA; 4, most dis-
tal point of the contralateral PCA; 5, most distal point of the contralateral
MCA; 6, most lateral point of the contralateral sphenoid ridge. B, diagram
demonstrating the method for calculating the area of exposure by dividing

J Neurosurg 113:975-981, 2010

Image-guided anatomical and morphometric study of
supraorbital and transorbital minicraniotomies to the sellar
and perisellar regions: comparison with standard techniques

Laboratory investigation

FEDERICA BERETTA, M.D.,! NORBERTO ANDALUZ, ML.D.,"* CHIRAZ CHALAALA, M.D.,!
Craupio Bernucct, M.D.,! LEo SaLup, M.D.,! AND MARIO ZUCCARELLO, M..D.!-3

'Department of Neurosurgery, University of Cincinnati Neuroscience Institute and University of Cincinnati
College of Medicine; *Cincinnati Veterans Affairs Medical Center; and *Mayfield Clinic, Cincinnati, Ohio

Object. Minimally invasive approaches have been proposed for the treatment of anterior cranial base pathology.
Whereas earlier studies have quantified surgical exposure by referring to the opening on the surface, this cadaveric
morphometric study redefines the concept of working area by examining the deep exposures afforded by several
different approaches. Specifically, the authors systematically quantify and compare the operative exposure afforded
by the pterional, supraorbital, and transorbital keyhale annroaches ta the sellar. sunrasellar. and nerisellar regions
including the anterior communicating artery comp!

Methods. Pterional, supraorbital, and mmsoA
cadaveric heads on both sides. Preoperative and |
navigation and Using reproducible
measure the working area, depth of the surgical w
triangles were calculated using the Heron mathemsz
sets of data were analyzed.

Results. The pterional, supraorbital, and trai
working areas. The transorbital approach was asso
the pterional approach (p < 0.01). The transorbita
window when compared with cither the supraorbit
view increased 56.6% with the transorbital approac
transorbital route provided greater exposure on dee

Conclusions. In refining the concept of workii
thors quantified the 6 triangles whose boundaries w
The authors’ morphometric findings support the us¢
tive to the pterional approach for the treatment of sc
the ad of minimal invasiveness with those

Key Worps  *  pterional approach
transorbital approach e stereotactic

is perhaps the most often used neurosurgical ap-

proach, especially for lesions located in the ante-
rior, middle, and posterior fossae. However, the pterional
approach sometimes provides suboptimal exposure, par-
ticularly when dealing with pathologies that are deeply
located, such as aneurysms of the ACoA complex 3791418
Consequently, sylvian fissure dissection and/or brain re-
traction are usually needed to improve exposure, thereby
increasing the risk of surgical morbidity.**61527293¢ Cra-
nial base approaches were developed to overcome these
difficulties and to improve the exposure of deeply locat-
ed structures without causing significant brain retraction

TnE pterional approach described by Yasargil**#

Abbreviations used in this paper: ACA = anterior cerebral artery;
ACoA = anterior communicating artery.

J Neurosurg | Volume 113 | November 2010



Llenb uccneaosaHuA

* Onpeaenntb IPPEKTUBHOCTb n BESONACHOCTb cynpaopbutanbHoro
TPaHCOPOBHOrO AOCTYNa B KIUNMPOBAHMM PAa30PBABLUNXCA N HEPA30PBaABLUMXCA

aHEeBPM3M B CPAaBHEHUWN C NTEPUOHA/IbHbIM AO0CTYNOM

A. Pernezcky

G.Yasargil
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RESEARCH—HUMAN—CLINICAL STUDIES

Surgical Treatment of Ruptured Anterior
Circulation Aneurysms: Comparison of Pterional
and Supraorbital Keyhole Approaches
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BACKGROUND: Recent advancements in microsurgical techniques and instrumenta-
tion have allowed the development of the keyhole approach in aneurysm surgery.
OBJECTIVE: To compare the safety, efficacy, and 1-year clinical outcome of supraor-
bital keyhole and standard pterional approaches for ruptured anterior circulation
aneurysms.

METHODS: A total of 87 patients underwent surgical clipping, 40 through the pterional
and 47 through the supraorbital keyhole approach. Baseline demographics, operative
time, procedural complications, and 1-year patient outcome were retrospectively
compared.

RESULTS: The 2 groups were comparable with respect to baseline characteristics, with
the exception of a higher proportion of small aneurysms (<7 mm) in the supraorbital
group (70.2% vs 37.5%, P = .002). Total operative time was significantly shorter in the
supraorbital group (205 minutes, P < .001) compared with the pterional group
(256 minutes). The rate of procedural complications was lower in patients treated
through the pterional (17.5%) vs the supraorbital approach (23.4%, P = .4). Intraoperative
aneurysm ruptures occurred more frequently in the supraorbital group (10.6% vs 2.5%).
No patient experienced early or late rebleeding in either group. One year after treatment,
75% (30/40) of patients achieved a favorable outcome (Glasgow Outcome Scale IV or V)
in the pterional group vs 76.6% (36/47) in the supraorbital group (P = .8).
CONCLUSION: The rate of procedural complications may be higher with the supra-
orbital keyhole approach, but overall patient outcomes appear to be comparable. The
pterional approach is a simple, reliable, and efficient procedure. The keyhole approach
may be an acceptable alternative for neurosurgeons who have gained sufficient
experience with the technique, especially for small noncomplex aneurysms.

KEY WORDS: Aneurysm, Pterional, Supraorbital

Neurosurgery 72:437-442, 2013 DOI: 10.1227/NEU.0b013e3182804e9c www.neurosurgery-online.com




N -

NoO U AW

Kputepuu BkaoyeHuUA
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PE3Y/ILTATbI MEPBOIO 3TAMA
MCC/IEAOBAHUA
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XapaKTepucTuKa naumMeHToB C aHeBpU3IMaMHU

CynpaopbuTtanbHbin NTtepnoHanbHbIU P - value
n=49 n=117

Mon g) =23 46% d) =52 44,5% 0,9

@ =26 54% @] =65 55,5%
Bo3pacr 50,8 + 10,0 51,3+10,4 0,702
AHeBpusma BCA 3 6,1% 18 15%
AHespusma NMA-INCA 27 55,1% 53 45% 03
AHeBpusma CMA 15 30,6% 37 32% ’
MHoecTBeHHble 4 8,2% 9 8%
aHeBpU3MbI




XapaKTepUCTUKU aHEBPU3M

CynpaopbutanbHbin NTepuoHanbHbIU P - value
n=49 n=117
Pasmep aHeBpuU3Mbl 7,21 3,3 Mmm 6,7 £ 2,9 mm 025
4 -18 mm 4-16 mm ’
PasopBaBlumeca 28 57,1% 75 64,1% 0,02
Hepa3opBaBlumeca 21 42,9% 42 35,9%
OcTpbiit nepuog, CAK 7 14,3% 38 32,5% 0,02
Hunt-Hess | 12 24,5% 44 37,5%
Hunt-Hess Il 6 12,3% 22 18,8%
Hunt-Hess llI 3 6,1% 9 7,7%




Pe3ynbTaTbl N1€4EHMA NALMEHTOB C aHEBPU3MaAMM C UCMONb30BAHUEM
cynpaopbutanbHOro TpaHcOpPOBHOro M NTEPUOHaNbHOIO AOCTYNOB

CynpaopbutanbHbii

MNTepuoHanbHbIU

n =49 n=117 P-value
1. AnntenbHOCTb onepauuu 144,6 + 32,3 muH 154,9 + 38,9 0,158
2. UHTpaonepaunoHHbIX pa3pbiB 8 (16,3%) 15 (12,8%) 0,073
aHEeBPU3Mbl
3. OnepaunoHHaa KposonoTepA 109,5 + 73,4 mn 216,7 £ 96 mn 0,0000006
3. BcKpbiTMe nobHOM nasyxu 9 (18%) 0 (0%) 0,0035
4. HapacTtaHue HeBpO/I0rnyecKkoro 2 (4,1%) 17 (14,5%) 0,003
nepuunta
5. lNocTtonepaynoHHble 1 (2%) 11 (9,4%) 0,003
remopparnvyeckne oCnoxKHeHuA
6. Pa3Butue anunpuctynos 0 (0%) 11 (9,4%) 0,0035

nocse onepauum




Acxoabl No WKane ucxoaos [nasro

LLUUT - CYNPAOPBUTANbHbLIN KNI - NTEPUOHA/IbHbIU

24

e B obeunx rpynnax netanbHbiX UCXOA0B He 6bls10

* CTaTUCTUYECKU 3HAYNMMOMN CBA3U A00NEPALMOHHOrO pPa3pbiBa p = 0,0006
* aHeBpu3mbl n ncxogos no LLUNT He BblaABAEHO

21



PE3Y/IbTATbI BTOPOI'O 3TAMNA
MCCNEOOBAHUA

AHanun3 c UCNoNb30BaHNEM METOA0N0rnuU
cayyam-KoHTpoab (“case-control”)

Ona 37 naymeHTos B rpynne cynpaopbutanbHoro agoctyna 6bin
nogo6bpaH MAEHTUYHbIN NALUEHT M3 TPYMNMNbl NITEPUOHANBHOIO AOCTYMNa B
nponopunn 1:1
CynpaopbutanbHbIU MTep1oHaNbHBbIi

n=37 n=37

‘M‘M’ ‘H‘M



XapaKTepuUCTUKa NaLumMeHTOB C aHEBPMU3IMAMM

CynpaopbutanbHbii, n=37 | [tepuoHanbHbiK, Nn=37 | P -value

Mon d)=18 48,5% 2 =18 48,5% 0,9

Q=19 51,5% Q=19 51,5%
Bo3pacrt 52,1 +9,38 52,1+9,38 0,702
AHeBpusama BCA 2 5,4% 2 5,4%
AHespuzma MMA-TNCA 22 59,5% 22 59,5% 0,25
AHeBpuama CMA 13 35,1% 13 35,1%
Hepa3opBaswueca 21 57,1% 21 57,1% 0,02
Pa3sopBaBlumecsa 16 42,9% 16 42,9% 0,02
Octpbiv nepuoa CAK 7 18,9% 7 18,9%
Hunt-Hess | 8 21,6% 8 21,6%
Hunt-Hess Il 7 19% 7 19% R
Hunt-Hess llI 1 2,7% 1 2,7%




InntenbHOCTb onepauumu

Cynpaop6butanbHbin MNTtepuoHanbHbIN P - value
n=37 n =37
145,0 + 32,8 muH 153,5 + 47,9 muH 0,778
90 - 210 muH 85 - 300 muH

[MTepuoHanbHbIA CynpaopbutaneHsii

Hoctyn



YacTtoTa MHTpaonepaLnuoHHOro paspbiBa aHEBPU3M

CynpaopburtanbHbin NTepnoHanbHbIN
n=37 n=37 P-value
AHeBpusma NMMA-NMCA 4 (10,8%) 4 (10,8%)
AHeBpuama CMA 1(2,7%) 2 (5,4%) 0,1
Utoro 5(13,5%) 6 (16,2%)




YacTtoTa pa3BUTUA HEBPONOrMYECKOro gedunumnTa u
reMmopparm4yeckmnx oC/I0XHEeHN"

CynpaopbutanbHbiu NTtepnoHanbHbIN P - value
n=37 n=37
HapacTtaHue
HeBpoaornyeckoro aepuumta 2 (5,4%) 3 (8,1%) 0,115

nocine onepauunuu

[locTonepaunoOHHbIe
remopparmyeckue u 1(2,7%) 7 (18,9%) 0,0557
UwemMmmnyecKme oC/I0XKHEeHUA 0 3 (8,1%) 0,24




YacTtoTa pa3BUTUA INUNENTUYECKUX MPUCTYNOB
B paHHEM Moc/eornepaumoHHOM nepmoae

CynpaopbutanbHbin MNtepuoHanbHbIN P - value
n=37 n=37
0 (0%) 2 (5,4%) 0,493
Cynpaop6butanbHbin MNTepuoHanbHbIN

5%

95%

100%

27



OnepaumoHHasa KpoBonoTeps

CynpaopbutanbHbin NTtepnoHanbHbIU P - value
n=37 n=37
87,0 £ 30,7 mn 188,1 £ 59,4 mn
0,0000007
180 - 350 mn 350 - 500 mn

8 - o

8 - — —

| |
[TeproHanbHbIA CynpaopbuTanbHbIK

Hoctyn



Acxoabl no WKane nucxoaos [nasro

CynpaopbutanbHbin

MNTepruoHanbHbIN

Ucxop no P-value
n=37 n=37
LLInT, Hepa3sopsaswasca PasopsasLasnca Hepa3sopsaswasca PasopBsaBLuasnca
6annbl aHeBpM3Ma aHeBpM3Ma aHeBpu3Ma aHeBpu3Ma
0,063

3 0 0 0 2 (12,5%)
4 1 (4,8%) 0 2 (9,5%) 3 (18,8%)
5 20 (95,2%) 16 (100%) 19 (90,5%) 11 (68,8%)

LUWT - CYNPAOPBUTA/IbHbIW

LW - NTEPUOHANDBHbLIN

29



YnoBneTBOPEHHOCTb NAaLMEHTOB KOCMETUYECKUM
pe3ynbTaToMm onepauumn

BALI - CYNPAOPBEUTA/IbHbIN BALI - NTEPUOHANBHbIU

18 7 7
5
7 3
3
I o
9 10 7 8 9 10
p=0,01
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JlaHHble KaTamHe3a

CynpaopbutanbHbiig, n = 37 MTepuoHanbHbI, N = 37 P-value
[laHHble KaTaMHe3a AOCTYMHbI 28 (75,6%) 22 (59,5%)
CpeaHui cpok HabntoaeHus 23,4 + 12,3 mecay 17,9 £ 18,7 mecaua 0,09
3 — 38 mecaues 6 — 31 mecay,
CynpaopbutanbHbiii NTepuoHanbHbIN P-value
n=28 n=22
OHemeHMe KoXun B obnactn gocTtyna 5(17,9) 3 (13,6) 0,715
Mape3 aBuxeHun 6poBbIO 4 (14,3%) 0 0,12
3aTpyAHEHbI ABUKEHUNA HUXKHEN YEeNOCTbIO 0 0 0,3
bonb npu }keBaHUU 0 1 (4,6%) 0,44
KocTHbil aedeKkt/pedopmauma B obnactu gocryna 12 (42,9%) 14 (63,6%) 0,166
CpegHuin 6ann no BALL ynosBneTBopeHHOCTH
9,4 +1 6ann 8,8 +1 6ann p=0,01
NaUMEHTOB KOCMETUYECKUM PE3YIbTaTOM
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3aKkn4yeHue

* B xnpyprmum aHeBpm3mbl CynpaopobmuTanbHbi TPAHCOPOBHbIN
AOCTYN He ycTynaeT Nno cBOMM napamerpam 3PpPeKTUBHOCTHU
n 6e3onacHOCTU NTEPUOHANBbHOMY AOCTYNY

* HeobxoanMmo NpaBUAbHO onpeaenaTb NOKa3aHMA ANA ero
MCNON1Ib30BaHMUA

e CynpaopbutanbHbI TPAHCOPOBHbIN AOCTYN BO MHOTUX
CUTYAUMAX MOXKET C/IYKUTb XOPOLUEN aIbTEPHATUBOM
NTEPUOHA/IbHOMY AOCTYNYy
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