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1. (pterional approach)
1)
2)
3) pterional approach
Orbitocranial approach
Orbitozygomatic (temporopolar) approach

4) pterional approach — Dolenc approach (
5)
retarction
superficial sylvian vein (SSV)
BA tip various approach

Subtemporal approach
(Acom)

pterional approach

2. (subtemporal approach)
1)
2)
subtemporal approach
posterior subtemporal transtentorial approach

Willis ring

3)
transpetrosal approach (Kawase)
posterior subtemporal transtentorial approach
transchoroidal fissure approach
trans-collateral sulcus approach (Heros)

3. (=interhemispheric approach)
(anterior) interhemispheric approach (AIH, )
basal interhemispheric approach (BIH, )

1)

2)

3)

4)

5) IH bridging vein

6)

7)

interfalcine approach

(P 1-17)

(P 18-23)

(P 24-28)



1)
2)
3)

1)
2)
3)

3)

1)
2)

bifrontal basal interhemispheric approach to craniopharyngioma with or
without dividion of the Acom
i

(P 29-32)

central interhemispheric approach (parasagittal and falcine meningioma)
transcallosal approach (parieto-occipital interhemispheric approach)
superior paietal transcortical approach

(P 33-44)

supratentorial approach
parieto-occipital interhemispheric approach (Yasargil®)
occipital transtentorial approach (interhemispheric occipital approach)
parieto-occipital interhemispheric parasplenial approach through
incision of the precuneus

infratentorial approach

skull base approaches

suboccipital approach (retromastoid, paramedian, median)
median approach
retromastoid approach—
median approach—VA-PICA

Microvascular decompression

surgical approaches to the pineal tumor
infratentorial supracerebellar approach (Stein)
occipital transtentorial approach
posterior transcallosal approach (Dandy)

far lateral approach (Heros)

transcondyle approach (Bertalnafy)

widened transcochlear approach

surgical approaches to the jugular foramen tumor

(P 45-50)



3)

4)
trans-sphenoidal approach
transmaxillary-transnasal approach  Le Fort-1 maxillotomy
transbasal approach (Derome and Guiot)
extended frontal approach (Sekhar)
anterior craniofacial approach (Spetzler)
7. (P 51-58)
1)
mastoidectomy
2)
3)

I. petrosal approach (Al-Mefty)
petroclival meningioma, petrous apex meningioma
Il. trans-posterior semicircular canal (PSC) approach (Ikeda)
Il. transpetrosal transtentorial approach (Hakuba)
transmastoideal transpetrosal approach
transzygomatic transpetrosal approach
combined retro-and preauricular transpetrosal-transtentorial approach
IV. middle cranial fossa approach (Shiobara)

V. translabyrinthine transtentorial approach (King and Morrison)

VI. transcochlear appeoach (House)

8. (P 59-65)
1)
2)



3)
anterior approach

(A-0O screw)

posterior approach
occipital decompression  upper cervical laminectomy
transcondylar approach for congenital bone anomalies, RA, and

0s odontoideum
posterior fixation for AAD

lateral approach (to the upper cervical spine with affording exposure of

the ventral and ventrolateral aspects of the spinal canal)

lateral approach*/high lateral approach

9. (P 66-72)
1)

fornix

surgical risk (complication)

2)
3)
various approaches to the lateral ventricle
anterior transcortical approach (middle frontal gyrus incision)
transcallosal approach
transcallosal approach
lateral temporo-parietal (superior parietal) approach
lateral temporo-parietal (Superior parietal) approach
parietal transcortical approach (Superior parieto-occipital approach)
middle and inferior temporal gyrus approach
occipital lobectomy
transcallosal approach
middle and inferior temporal gyrus approach
10. 1N (p 73-78)
1)
2)

basal approach
transsphenoidal approach



3)

11.

1)
2)
3)

12.

1)
2)
3)

13.

1)
2)

3)

subfrontal approach
superior approach
posterior approach

various surgical approached to the Ilird
basal approach
superior approach
transcortical approach
transcallosal approach
posterior approach
Infratentorial supracerebellar appraoch
Occipital transtentorial approach

ventricle

(Stein)

posterior transcallosal approach (Dandy)

v

midline posterior fossa approaches

(p 78-85)

medulloblastoma ependymoma choroid plexus papilloma

cavernous angioma
paramedian posterior fossa approach

subtemporal approach

trans-choroidal fissure (CF) approach (lkeda)
trans-collateral sulcus approach (Heros4) )

(PCA)

Anterior approaches to the clival lesions
transsphenoidal approach
transoral approach
transmaxillary-transnasal approach

Le Fort-1 maxillotomy

(p 86-99)



14.

1)
2)
3)

15.

1)

2)
3)

transbasal approach
extended frontal approach

Lateral approaches to the clival lesions

subtemporal, transcavernous, and transpetrous apex approach

subtemporal & preauricular infratemporal approach

transpetrosal approach

transcondylar approach for congenital bone anomalies, RA, and os

odontoideum

approach
superior orbital fissure
Approaches to the intra-CS lesion
CS
CS
CS

/

(p 100-107)

(p 108-115)



1. (=pterional approach)
trans-Sylvian route, subfrontal route, temporopolar route

1)
nasion canths ( ) 374Nl squamous suture

( suture line

base zygomatic arch (

zygomatic arch

)
pterional craniotomy "key hole" (Yasargil )  frontal bone just behind the
fronto-zygomatic suture ( ) (Fig. 1)
30 "key hole" (
30 )
(Fig. 2)
"pterion”  coronal suture squamous suture
( ) lcm
galea ( )
(Fig. 3)
NI/2 Bregma

3NI/4 linch 1linch

Inion -~

aaaaaa

Fig. 1
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Fig. 4-A Fig. 4-B Fig. 4-C

line A = nasion 3NI/4 line  squamous suture
line B = - zygomatic arch -
lineC = NI 1inch (2.5cm)
(NI inch bregma )
30 pterional craniotomy "key hole"
( pterional approach 30
lcm (
galea -

superficial layer deeper layer
(B)
) retract key hole ©)
interfascial separation zygomatic arch

superficial layer - galea

o FAEral norve
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L] doop layirr
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2)

30 ( ()
( ) (Fig. 1, 7)
galea - -
(Fig. 3, 4, 5)
zygomatic arch (Fig. 5)
ICPC MCA trans-sylvian route  access key hole
Acom subfrontal route  access key
hole MCA subfrontal route M1
access (Fig. 6)
Fig. 6
ICPC key hole
(Supraorbital keyhole approach? )
@ Key hole

\Skin incision & Exposure size of tke temporal lobe
Fig. 7



(tragus)

anterior subtemporal / temporopolar

approach (Fig. 7)
3) pterional approach (Orbitocranial approach; OC / Orbitozygomatic approach; OZ)
BA tip - interclinoid line 10mm 5mm
pterional approach (oC
approach®) (ICA) 10mm
(OZ approach) (Fig. 8)

= _\ — T II| .
PTERIONAL ORBITOCHAMIAL ORETOZYVGOMATIC
Fig.8

Orbitocranial approach (Smith®) (Fig.9)

orbital rim retraction
supraorbital nerve  supraorbital foramen (incisula) fronto-
zygomatic suture periorbita one-piece
pterional craniotomy  orbitotomy pterional approach OC
approach Fig. 10 MCA, Acom (
) ( ) ICA high BA Dolenc
approach”

|D|t|i'_:u:rEr-.iﬂl (O approach

pterional

Fig. 10
Fig. 9

Orbitozygomatic (temporopolar) approach (Ikeda” ) (Fig. 11, 12)

orbitotomy zygomatic arch (Fig. 11)



short ICA (<10mm) high BAtip (10mm ) (Fig. 12)
OC approach (
) orbita
(Fig. 11-B  11-C)

————,
DOrbitszygomatic temporapalas
{OET) approach |

Fig. 12-A Fig. 12-B Fig. 12-0
4) pterional approach — Dolenc approach ( )

(ICOph infraclinoid IC

ICPC ) BAtip
, 1)
2) 3)
4)

3 18( 7)mm 2 4(

3) mm

planum
sphenpidale (PS)
PS



combined extra- and intradural approach”
(Dolenc) orbital roof (SOF)
dura propria (DP) SOF

(Fig.13-A) (meningo-orbital band)
(Fig.13-B, 14-A) DP
(Fig. 14-B)
6)
DP
DP
clinoid space (Fig.14-0C)
clinoid segment
clinoid space carotico-oculomotor
membrane (COM) clinoid space

(Fig.14-C)




Fig.14-C

Fig. 13-A (SOF) (Stepl)
SOF
unroofing (Step 2) (Step 3)
optic bony strut (Step 4)
Fig. 13-B (sperolateral orbitotomy) (
) ( )
Fig. 14-A, -B
(A) « ) F; T;
Fig. 14-C clinoid space ( ) B. carotico-
oculomotor membrane (COM) (C3, clinoid
segment) b))

5)

lateral orbital rim key hole vertex

down (Fig.15-A) ICPC 30°
key hole access (Fig. 15-B)

dysorientation

access

Acom 45° Al access (Fig.15-

B) pterional approach 45°

subtemporal approach 80°




Timal-
Fig. 15-A Fig. 15-B

(Fig. 16)
sylvian vein

sylvian vein

sylvian vein

retarction the roof of thechiasmatic cistern (Fig. 17)
the roof of thechiasmatic cistern retraction
tethering subfrontal
approach retraction



B g 17 A e
superficial sylvian vein (SSV)
Labbe vein SSv SSV active venous drainage
bridging vein (temporopolar approach)

Day ” Extradural orbitozygomatic temporopolar approach

Dolenc” combined epi- and subdural

bridging vein
approach sylvian fissure sphenoparietal
sinus (bridging vein )
Dural ring (DR)
SSV  bridging vein temporo-
polar route (Fig. 18).
ra

A7~
i sphenoparietal
. sinus (Rt

superficial
sylvian vein (Rt)

Fig. 18-A Fig. 18-B
BA tip various approach
BA tip pterional  subtemporal approach
PCA clip
pterional working space
orbital roof & rim sphenoidal ridge ICA MCA early
bifurcation (zygomatic arch)

temporopolar A.”? supraorbital A.?, orbitocranial A.®, zygomatic A.™, orbitozygomatic

9



infratemporal A."™”, orbitozygomatic temporopolar A.° (Fig. 19)

Fig. 1 A. orbitozygomatic temporopolar
or infrattemporal approach
B. orbitocranial or supraorbital approach
C. (trans)zygomatic approach
D. pterional approach
E. subtemporal approach

F. approach through the 3rd ventricle

e interclinoid line 5mm 10mm pterional approach
Yamaura'? pterional approach BA tip interclinoid line
S5mm 10mm pterional approach BA tip route
ICA Pcom - lllrd nerve  (carotid-oculomotor triangular space) Pcom
route Pcom P1 ICA ICA -

Pcom - P1 - tentorial edge (ICA - MCA - tentorial edge)

(Fig. 20-A) ICA BA tip orbitozygomatic
temporopolar approach (Fig. 20-E) Pcom short
Pcom (Fig. 20-C) ICA opticocarotid space ICA

ACA space ICA

pititary gland & stalk

(Fig. 20-B) ICA (IC bifurcation) ICA
sapce Pcm, Ach access MCA (M1),
ACA (A1) space
(Fig. 20-D)

e lower BA tip pterional approach
pterional approach drilling
( ) (Fig. 21-B)
drilling temporopolar route

10



(subtemporal /7 temporopolar transtentorial approach)

10mm petrosal (Al-Mefty)*
transpetrosal approach (Kawase)"” (Fig. 21-
A, C)
e interclinoid line >10mm (Fig. 19)

orbitocranial, orbitozygomatic (temporopolar) (Fig. 11, 12, 20-E), zygomatic approact

° (10mm -5mm)
pterional approach (+ dorsum sellae ), temporopolar, subtemporal approach
° >5mm

14)

transclinoid - transcavernous - transsellar (Dolenc)”, transpetrosal (Kawase)™”,

15)

petrosal(Al-Mefty)" , subtemporal transtentorial approach

Subtemporal approach (Drake)* (Fig. 22)

80° access “ " (BA
PCA, SCA ) SCA, P1
Pcom
clip P1 thalamoperforating artery
BA 1/3 (transtentorial)
BA working space
( ) (pterional approach )
BA tip ( BA tip )
P1
Labbe

11



intradural IC-Ach, IC-PC, IC-Oph, IC dorsal (anterior wall) aneurysm
intracavernous, infraclinoid aneurysm

IC-PC, IC-Ach aneurysm

ICA 13.4mm ophthalmic A (Oph) , sup. hypo-

physeal A (SHyp), Pcom A, Ach A Oph 90 ICA
40 Oph (83 )

(7.5 ) 2 ) distal
carotid ring Oph
Pcom ICA Ach ICA ICPC

(86%) 11 3 (IC-Ach

) Pcom 7 (premamillary artery =

ant. thalamoperforating Aa) tuber cinereum

interpeduncular fossa

Pcom P1 2/3 1/4 P1 hypoplastic PCA
ICA (= fetal type) Pcom Horner
Ach (ant. choroidal) A. (96 ) Pcom ICA IC bifurcation
0.5 mm ACh
double origin (ICA ) variation
1/3 ( ) uncus 1/3

12



pterional approach 30 key hole
ICA

premature rupture Pcom ICA

anterolateral (Fig. 23-A) ICA  dorsal superolateral (Fig. 23-B)

ICA posterolateral superior (Fig.
22-C) posterolateral inferior (Fig. 23-D)
ICA posteriomedial inferior type (Fig. 23-E, F) Pcom

Pcom
cliping posterolateral
posteromedial inferior clip Pcom
(Fig. 23-F) posterolateral inferior type
(Fig. 23-D) (+)

- interclinoid line

IC-Ophthalmic aneurysm

Day” ophthalmic segment distal to ophthalmic A IC dorsal variant,
superior hypophyseal A ICA inferomedial surface IC cabe
paraclinoid variant (= IC cave An.), superior hypophyseal A ICA medial
surface optic chiasm suprasellar space suprasellar variant type
(Fig. 23)
Nutik™” Yasargil'® paraclinoid aneurysm
Kobayashi*® ICA ICA ophthalmic A
(cave) sup. hypophyseal A ICA (ventral wall)
(medial wall) IC cave aneurysm (Fig. 24, 25) Day”

13



paraclinoid variant dural ring (distal carotid ring) (ICA)

ICA ophthalmic
aretry carotid groove (cave)
carotid cave
superior hypophyseal artery
Fig. 24  cadaver study ICA, Oph, Sup Hyp A
Fig. 25 medial wall Fig. 26
dorsal wall ( anterior wall of the ICA) (Day's IC dorsal variant)  (

(Acom)
Acom pterional approach  interhemispheric approach
ICA
Al prematurte rupture 12 mm
access
retraction A2
gyrus rectus
good orientation
pterional approach approach side
Al hypoplastic Al )

14



A2 Fig. 24 Al hypoplastic Al

A2 Acom ( )
pterional approach Al
temporary clip clipping Acom hypothalamic
artery gyrus rectus Al recurrent
(Heubner's) artery Acom
retraction

pituitary adenoma, craniopharyngioma, tuberculum sellae meningioma etc.
approach side
(= pre- or postfixed chiasm) ICA optico-carotid space

tuberculum sellae meningioma

optic canal ICA
craniopharyngioma  pituitary adenoma postfixed chiasm  optico-carotid
space pituitary adenoma
pterional apporoach sphenoidal
approach (Fig. 28)

15



before

before

Fig. 28
sphenoidal ridge meningioma pterional approach
rotation vertex down
flexion
extension sphenoidal ridge meningioma
pterional type ( middle meningeal A), alar type ( internal maxillary
A), clinoidal type ( ICA C2,C4 internal maxxilary A
) clinoidal type (Fig. 29) pterional
approach orbitocranial approach
access ICA, Pcom carotid cistern

pterional approach
pterional approach  frontotemporal and spheno-orbital craniotomy

1. Sylvian fissure , 2. sphenoidal ridge, 3. planum sphenoidale,

4. carotid, chiasmatic and interpeduncular cistern , 5. orbita olfactory groove,
6. optic nerve and chiasm pituitary fossa, 7. MCA, 8. ICA (
Fig. 30-A) ( m ) lamina terminalis

16



i access Willis MCA

complex, ICA, Pcom, Ach, ACA, Acom proximal A2 ( 15mm ), distal BA
(BA tip, BA-SCA), P1 proximal P2 ICA , Al, ICA bifurcation, proximal
M1, MCA bifurcation access

Fig. 30
(Microneurosurgery vol. IV B by Yasargil )
pterional approach BA tip
parasellar lesion ( 5 mm )  BAtip, BA trunk
prepontine lesion ( 12 mm ) Acom midline frontal
base lesion Orbitocranial, Zygomatic approach
A2 gyrus
rectus interhemispheric approach

17



2. (= subtemporal approach)

1)

superficial middle cerebral vein (=sylvian vein) - transverse (= lateral) sinus

vein of Labbe

approach
cm
(Fig. 31-A)
cm
1/4

temporal gyrus

sylvian vein sphenoparietal sinus

lateral sinus
subtemporal
(Fig. 31a)
cm
retraction

Meyer's loop cm

tempotal lobectomy cm
Meyer's loop
inferior temporal gyrus (Fig.31-B b)

lateral occipito-

collateral sulcus (Fig. 31-B, C a)

CS
petrosal sinus

(Fig. 32)

hiatus facialis

(V3)
(CS) CS
sphenoparietal sinus  superior

pterygoid plexus

petrous groove

18



(C5)
hiatus facialis

cochlea

"middle-fossa rhomboid" (Fukushima):

(rhomboid) GG (Fig.

(AE) V3

33) Kawase's approach

75% v 2

10mm

petrous 7
apex - *i

tentorial .
e edge , Fig. 34

(38 )

geniculate ganglion (GG) mm

arcuate eminence

Fig. 33

(1V) \Y
incisural space

PCA SCA

(\V4

rootlet 10mm rootlet

dl)

("oculomotor trigon")

) (Fig. 34, 35, 36)

Fig. 35 |
I, 1990, ( ) )

19



Rosenthal vein (PCA)

(SCA) (Fig.39) PCA SCA " "
40mm  choroidal point (Ach )
(Fig. 37, 38) choroidal fissure
(Fig. 38) cm
cm Meyer loop
Fig. 37

int]

e

Ch po

terngéa' .z;mt.;rolateral view ambient &
“PCA & S-C'A running in the ambient C. (temporal L. removal) cisterns
2)
subtemporal approach
(Drake) risk
Labbe's vein bridging vein (Fig. 40)
sacrifice PCA (P2) subtemporal
meningioma ( medial tentorial meningioma)

petrous apex meningioma STA-PCA (SCA)
(Fig. 41,

42) Kawase's approach

20



V1-3
STA-PCA(SCA) subtemporal approach
SCA, PCA SCA-PCA

retraction
receipient artery cottonoid
PCA choroidal point
trans-choroidal approach (Ikeda)” STA-PCA
(BA tip)

BA tip cm
ambient cistern
spinal drainage Pcom
SCA (1) Pcom 1l
mm (V)
(Fig. 34)
( \Y; ) IV V)

(transtentorial approach) Sugita”

20mm BA trunk \Y 25mm
\Y; (Fig. 42)
subtemporal approach PCA
SCA " " 1! i
PCA, SCA clipping i
b 3
_ tentorial 0
i Il incision | “sup. petrosal

sinus

Willis ring (Fig. 43) P1 1-13 ( 4 )




paramedian branch  circumflex branch

(posterior) thalamoperforating Aa mammillary
A paramedian branch 1-3 P1
i medial choroidal A P1
(akinetic mutism) (1
skew deviation) ( Korsakoff's syndrome, Top

of basilar artery syndrome)

Horner Pcom 4-12  ( 7 )
premammillary A
(anterior thalamoperforating A) premammillary area
(Horner)
( ) ( )
i e T A T
S " mfundlbular a.
'\-.__ remamm|llary a.
halamotuberal a.
thalamoPerforatln
ost. thalamoperforating a.
mterpeduncular thalamdperforating
thalamogeniculate a.
post. choroidal a. Fig. 43
3)
transpetrosal approach (Kawase)® subtemporal route Kawase's triangle
(petrous groove (GSPN) GG cochlea
) (Fig.44)

petroclival meningioma, BA trunk , trigeminal schwannoma

BA trunk




petrosal approach (Al-Mefty)®

posterior subtemporal transtentorial approach? (Fig. 42)

Kawase lower middle BA VA union
Kawase
transchoroidal fissure approach ¥ (Fig. 37)
( AVM) PCA
(PCA )
STA-PCA bypass surgery PCA (P2-3)
choroidal point (choroidal fissure ) STA-PCA
PCA subtemporal approach  PCA

bypass
choroidal fissure separation

( m trans-CF approach

)

trans-collateral sulcus approach (Heros”) (Fig. 45) subtemporal approach

lateral occipitotemporal (=fusiform) gyrus  parahippocampal gyrus

collateral sulcus hippocampal lesion  approach

parahippocampal gyrus  uncus

Meyer's loop
occipitotemporal sulcus collateral sulcus

a : inf. temporal gyrus

b : lat. occipitotemporal

C : parahippocampal gyrus
" b-c : collateral sulcus
a-b : occipitotemporal

Fig. 45

23



3. (=interhemispheric approach)
(anterior) interhemispheric approach (AIH, )
basal interhemispheric approach (BIH, )

1)

recurrent artery (Heubner's artery)

(88%) (8%) (4%)
origin A2 (65%) Al-2junction (31%) Al (4%)
caudate head putamen 2/3 globus pallidus
ICA clipping

hypothalamic artery

Acom perforating artery 88%
(48%) (20%) (20%)
Acom

suprachiasmatic area, hypothalamus, anterior perforating substance,
frontal lobe hypotalamus, frontal lobe recent memory loss
( clipping )
Acom variation
duplication fenestration triple A2 azygos ACA median artery of corpus callosum
Gyrus rectus (GR) ( rectal gyrus )
proximal gyrus rectus (olfactory nerve )

16% Heubner'saretry GR

(frontobasal aretry, frontopolar artey A2 ) GR
(Fig. 46)
: ascending superficial cortical vein (frontopolar v, anterior frontal v, middle
frontal v)
SSS ( ) /1SS
( ) ( , olfactory & frontoorbital v)

24



: basal v of Rosenthal 1st segment uncal v, shenoparietal sinus

olfactory v, frontoorbital v (Gyrus rectus )

fronto-orbital basal vein
& olfaTtory veins of |‘7sental
|

middle
cerebral
Fig. 46
basal IHA frontopolar v anetrior frontal v
2cm
SSS  falx anterior frontal v
( /3 Sss )
SSS ISS olfactory

& fronto-orbital v (Fig. 46)

2)
high Acom ACA i
(tuberculum sellae meningioma, craniopharyngioma) Acom

pterional approach (PA) interhemispheric approach (IHA)

12mm Acom A2-A2 PA  gyrus
rectus A2 A2 access IHA
IHA Acom
Acom Hypothalamic A
3)
supraorbital notch frontal branch (V1) supraorbital
nerve

supraorbital foramen / incisura
subperiosteal separation interfascial
separation galea-fascia facial nerve (temporal branch)

25



(BIH nasion craniotomy galbella )
AlH (Fig. 47-A) falx frontopolar v anterior frontal v
( subpial ) A3

pericalossal A

Acom
ACA Fig.47-C
access
BIH (Fig.47-B)
space (step 1) planum sphenoidale
(step 2) tuberculum sellae prechiasmatic
cistern (step 3) Al Acom access (step 4in

Fig.47-B, Fig. 48)

Ik -,
&
L
Fig. 47-C
4)
AlH linea temporalis (pterional approach key hole
) glabella
(Fig.49-A) crista galli
( ) basal IHA
orbitotomy (Fig.49-B)
( cm cm
15mm ) ( ) IHA  basal IHA
( bridging vein ) (Fig.49-C)
( ) (Fig.49-D)

26



Fig. 48

5) IH bridging vein (Fig. 50)
coronal suture collateral bridging vein bridging vein
sacrifice venous infarction Type A bridging
vein  sacrifice Type C Type B

3)

6)

(hiatus)
fibrin glue galeal flap
(Fig.51-A, B)
mucocele (Fig.51-C)




7)

interfalci approach

Fujitsu®  IH criata galli falx separation
interfalcine approach Fig. 52
15mm

Fig. 52
bifrontal basal interhemispheric approach to craniopharyngioma with or without
dividion of the Acom (Fig. 53, 54) Shibuya”® Acom

Acom perforating artery (hypothalamic artery)

Fig. 53
i ( " ")

transcallosal approach to the lateral ventricle

transcallosal interfornical/subfornical/transchoroidal approach to the Ilird V.
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4.
1)

bregma lambdoid 1/3 SSS superficial ascending veins (SCV)
Trolard v = communicating vein between sylvian vein and SSS

Rolandic v = largest vein drainaging the parietal lobe to SSS

SSS lateral lacuna ( 1/3 SSS
1.0 1.5cm )
SCV SSS interhemispheric approach (SCv  SSsS
SSS SSS falx
)
SSS
eloguent area (motor area / sensory area) SEP / MEP SEP
N20 P20 motor strip ( CS line motor area
sensory area 70 ) (Fig. 55) MEP D-response
motor area

Wood CC et al. ”
- (JNS 68, 99-111, '88)

* PET functional MRI (fMRI) sensorimotor stimulus
activated area eloquent area

(superior parietal approach)

(postcentral fissure cm) parieto-occipital fissure -
cm (
)
bregma 1inch(2.5 cm) NI 1inch (Fig.1)
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loose cingulate gyrus

2) parasagittal meningioma, falx meningioma (parietal interhemispheric
approach), (superior parietal approach), sensori-motor area intrinsic
tumor (glioma, metastatic tumor) transcallosal approach (Il )

3) supine position prone position, semisitting position (Fig. 56)

central interhemispheric approach (parasagittal and falcine meningioma)

parasagittal meningioma 1/3
1/3
parasagittal meningioma 1/3
sagittal
suture (+)
(Fig. 57)

parasagittal meningioma (Fig.58-A,
B) (
(Fig.51-C)
bridging vein ? jugular vein saphenous vein
(valve ) patch (Fig.58-D) (Fig.58-E) shunt tube
gelform packing ( ,
Sindou ? )
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e

— i, e

eloguent area

Rolandic vein Rolandic vein
Rolandic vein - bridging vein
sensorimotor area falcine meningioma
sensory area corticotomy falcine meningioma
retraction Rolandic vein

central debulk

engulf pericallosal
artery
transcallosal approach (parieto-occipital interhemispheric approach)
e o " )

Il tela choroidea

fornix pulvinar choroidal fissure

corticotomy medial posterior choroidal A
(splenium) dysconnection syndrome = "alexia without

)

agraphia” (splenium  visual association fiber

i )

parieto-occipital

superior paietal transcortical approach ("
- cm postcentral sulcus cm
fissure - cm
Gerstmann
- Lateral temporo-parietal (Superior parietal) approach
( Gerstmann
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5. (=occipital and suboccipital approach)

1)
(VA)
V3 segment

VA (Fig. 59)

suboccipital triangle

atlas
occipital conduyle V4 segment
cm atlas

rectus capitis post. major M - sup. oblique M - inferior

obliqgueM (inferior nuchal line ) (V3)
splenius capitis M & semispinalis capitis M SM & trapeziusM  sup
nuchal line (Fig. 59)
.I |I L 4 \ i
| ! Fagtciaiyie 2 4 o
N
) 3o 39 |
8 [ 35 se )
I8l | o B
el f
i)
o o
o g
€ 15-20m
(4%
<
S
pCu— VA
;E'_.-_J.Lf ;&,,J.aw oblique inf. T : "
Fig. 59
jugular tubercle hypoglossal (XII) canal jugular foramen
condyle JT XII canal jugular foramen VA-
PICA VA union 10mm ) 12mm
lateral suboccipital approach JT Y (Fig. 60)




asterion - inion

asterion
line asterion 1-1.5cm -
corner drilling
(
) (Fig. 61)
0-15 mm
v
2.
3
o,
o
Fig. 61
jugular baulb (JB) sigmoid sinus  jugular vein
(Fig. 65) (JB
mm high JB mm ) high JB

retrosigmoid approach drilling

2)

MRl  bone window image CT

jugular foramen (JF) (174 ) pars nervosa
pars venosa (1X) jugular bulb
X) (XD (Jugular foramen tumor X, Xl
) JF vestibular agueduct (high JB) JF
inferior petrosal sinus JB
(XI1)  venous sinus sinus JB JB  jugular vein

spinal epidural venous plexus VA venous plexus posterior condylar

(Fig. 62-65)

interhemispheric approach

emissary vein

1/3 SSS ascending vein

occipital sinus marginal sinus
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internal . AL i~ : foramen e B
acoustic .~ L - : " lacerum nerion inferiorPS
portse | e |

jugular Xlli ca
~spars
tubercle “\nervosa

/ 1 ’C | ‘
tﬁ\dylus nissary 0 e

sigmoid S

= hypoglossal
canal

condyle
(posterior
condylar
emissary
vein )
i Tl Fig. 62-B Fig. 63
superior view |F19-62-A  “|pterior view O 9

e .
(widened transchochlear A.) (removal of JB and 13V)
Stein's approach precentral cerebellar vein internal cerebral

vein, basal vein, Galenic vein, quadrigeminal vein

straight sinus

¥ (Fig. 66-A)
precentral cerebellar vein
(inferior vermian v ) internal cerebral vein, Rosenthal basal vein,
guadrigeminal vein, Galenic vein Occipital
transtentorial approach basal vein of Rosenthal precentral
cerebellar vein (Fig. 66).
nasion - inion line 47+ 5.0
bregma ? (Fig. 66-A)
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Infratentorial supracerebellar

approach occipital transtentorial
approach
superior & inferior hemispheric vein bridging vein
tentorial sinus (TS) TS
(1 1.5mm ) (transtentorial
approach) P3-4 junction
(Fig. 67)
superior petrosal sinus (petrosal approach) superior petrosal vein

vein of cerebellopontine fissure (v. of great horizontal

fissure)
2) 1l
petroclival meningioma (P3-4) lobectomy (
) ( )

junction
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3)
semilateral position, lateral position, prone position, sitting position

sitting position

air embolism 30 20

(Fig. 68)

fibrin glue
Endotidal CO2 Bougine-Aibin
catheter Swan Ganz catheter
midcervical quadriplegia mid-
cirvical spinal cord
tension pneumocephalus ("invetred pop-bottle

syndrome")

Supratentorial approach

parieto-occipital interhemispheric approach (Yasargil”) sensorimotor area
parieto-occipital interhemispheric Il
access
occipital transtentorial approach (interhemispheric occipital approach)

bridging vein

P3-4 junction
basal vein of Rosenthal precentral cerebellar vein

parieto-occipital interhemispheric parasplenial approach through incision of the

precuneus” (Fig. 69)

_-"'--- .H"\.

{ |

II
A y

1) FC f |

L% i

Ii ol II
A D E. %
Fig. 70




Infratentorial approach

suboccipital (infratentorial) approach

microvascular decompression (MVD)

lateral suboccipital retrosigmoid approach

paramedian suboccipital approach

median subboccipital approach

infratentorial supracerebellar approach (Stein)
Skull base approaches

far lateral approach

transcondylar approach

infratemporal approach/widened transcochlear approach'® (to the jugular foramen

tumor)
transpetrosal approach ( )

4)
suboccipital approach (retromastoid, paramedian, median)
sitting position / prone position / lateralposition / park bench position.

70, line C), linear incision (Fig. 70, line B, D, E)

median approach inion superior nuchal line
C2 T
C1
2cm V3 cm
Y ( occipital sinus  marginal sinus
)

retromastoid approach

sigmoid sinus

access sigmoid sinus  lateral sinus
slack down
° lateral position (  nap position, Fig. 72-A) 10 15
vertex down (
)
access route hair line

38

horseshoe incision (Fig. 70, line A), hockey stick incision (Fig.
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sternocleidomastoideus

M, splenius capitis M, semispinalis capitis M inferior nuchal line
suboccipital triangle superior oblique M, rectus capitis posterior major
M (Fig. 59) atlas
cm (Fig. 59) mastoid
process asterion 1.5cm S
corner (Fig. 61) mastoid emissary vein S S

posterior condylar emissary
vein postrior condylar foramen (
) foramen magnum (

cisterna magna

posterior fossa  tight )
paramedian approach hockey stick incision
e VA-PICA VA-PICA ( pontomedullary
junction =VI, VII, VIII ) cm

lateral suboccipital approach

petrosal approach jugulat tubercle (JT) ( 12mm)
10mm condyle, JT (transcondylar approach®)
Yamaura® 10mm 13mm
access access
occipital condyle jugular tubercle sigmoid sinus jugular bulb
IX X

(Fig. 71-A, 71-B)
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Microvascular decompression hemifacial spasm (VII)  trigeminal neuralgia (V)

Fig. 72-A (lateral position / park bench position /7 nap position)
20 10
vertex down VIl
(line A) V 1 (line B) (
) (Fig. 72-B) Vil line A inch inch

pems-  Fig. 72-B Wt Fig. 72-C

asterion 10-15 mm

( - corner )
drill (
40



) (Fig. 72-B)

ViI
corner (Fig. 72-C)
VIl IX root
(VI root )
flocculus
(VI root
Vv sigmoid - lateral sinus

anterolateral margin

VIl Vroot

(Fig. 73)

surgical approaches to the pineal tumor

VIII

sigmoid sinus \Y sinus
..-l.l.
Fig. 73
choroid plexus VII root
IX-X complex IX root
retraction
VI, VIII
VI ) root
(Fig. 73)

corner

anterior angle

prosthesis (tefron

Galenic vein germinoma,

teratoma (deferentiated teratoma, embryonal carcinoma, choriocarcinoma, yalk sac

tumor), epidermoid, pineocytoma, pineoblastoma, malignant lymphoma, meningioma,

arachnoid cyst, plexus papilloma, lipoma, (aneurysm of Galenic vein)

infratentorial supracerebellar approach (Stein)

sitting postion (

)

sup. vermian v

Galenic vein system

bridging vein
precentral cerebellar v

(Fig. 74)
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Fig. 74
A : sitting position D : precentral cerebellar
vein

B : skin incision
and craniotomy E : tumor exposure
C:resectionof  F: tumor removal
bridging vein

tumor  splenium

pineal region
MRI ¥
occipital transtentorial approach sitting position / prone position /lateral

position / lateral-semiprone position®
occipital interhemispheric approach
basal v  Galenic v

splenium

1.5cm Prcv

ICV

(subsplenial) (transsplenial) ICV  Dbasal vein

i
retraction bridging vein

Galenic vein  tributary internal occipital vein

splenium (Fig. 76-C)

posterior transcallosal approach (Dandy”)

disconnection syndrome "alexia without agraphia”

splenium
far lateral approach (Heros”) transcondylar approach
condyle (condylar fossa JF 172
) ( 1/3 JF )
condyle 1/3 JT  Xll canal (Fig. 75)
Fig. 75-B petrosal approach  clipping large high VA-PICA
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DOSt. conda/lar
_emissary v.-

superior view inferior view

far lateral approach and suboccipital approach

transcondyle approach (Bertalnafy”) condyle VA(V3)
(VA ) ( 10mm )
JT ( * 12mm ) JT
(Fig. 76-A, -B) (* -
pontomedullary junction VA-PICA )
Condyle 1/3 XIl canal, condylar fossa posterior condylar
emissary vein VA XII canal venous plexus

tumor, high and paramedian VA
craniovertebral junction tumor

- suboccipital/far lateral/transcondylar approach (Fig. 75, 76)
widened transcochlear approach™” JF dumbbell-shape
CP angle large jugular foramen tumor SM
transposition JF (Fig. 77)
surgical approaches to the jugular foramen tumor®™ jugular foramen
condylar fossa condyle jugular
tubercle hypoglossal canal (transcondyle
approach) tumor facial nerve transposition+ trans-
cochlear approach (widened transcochlear approach by Pellet)
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Fig. 76-B
Jugular bulb
fit

.\
pési. condylar ¢

Tt
va Ca
: )
I.. i
g "W

X
% bony removal

superior view emissary V.- 1 inferior view /

transcondylar approach

XI
( 21: 263-268, 1993 )

>
=—tasigm.S
semicircula _JB »
canals
SM
" jugular v.
resigmoid *= Fig. 77 Fig. 78
P (d%ra) bl SM
widened transcochlear approach
e jugular foramen tumor W (Fig. 78)
type A(JF CP angle )
- retromastoid suboccipital approach
type B(JF )

- suboccipital craniotomy+translabyrinthine/transcochleal approach,
transcondylar approach®

type C( JF )
_. infratemporal approach™
type D( dumbbell-shape )

10)

—widened transcoshlear approach

type A- (retromastoid) suboccipital approach

type B - suboccipital craniotomy+translabyrinthine transcochlear approach
type C - infratemporal approach

type D - widened transcochlear approach

JF tumor glomus jugulare tumor, meningioma, choroid plexus papilloma,

chordoma, exophytic pontine glioma, chondroma, hemangioblastoma, mixofibro-

sarcoma, epidermoid cyst, carcinoma of the tympanic cavity, ICA aneurysm etc.
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1)
crista galli, foramen cecum, lamina cribrosa (= cribri-
form plate) planum sphenoidale, tuberculum sellae,
sphenoidal ridge, anterior clinoid process lamina cribrosa (olfactory
fossa) (olfactory bulb)
olfacotry nerve (Fig. 79)
crista galli foramen cecum A

lamina - pars orbitalis i ant. meningeal a.

cribrosa.. (frontal bone) | meningeal branch
planum » .(ant. falcine a.)

lessor wing

sphenoidale- spherg)oid )
one

ant

ethmoidal a.
Fig. 79 = g?ﬁrtﬁoidal a.
Fig-_,s-o V4 .-'.-. ‘ophthalmic a.
crista galli  frontal crest frontal crest
foramen cecum olfactory fossa anterior and
posterior ethmoidal artery ( branch) anterior meningeal
artery anterior falcine artery ethmoidal artery
AVM  feeder (Fig. 80)
ethmoid artery, MCA middle meningeal artery, ICA feeding
ethmoid artery lamina cribrosa nasal cavity

anterior ethmoidal artery = meningeal branch  anterior falceal artery

falx  supply middle meningeal artery lateral floor
supply (Fig. 81)

(olfactory artery) Acom A2 gyrus
rectus, olfactory bulb and tract, orbital gyrus MCA
frontto-orbital artery basal vein of Rosenthal  anterior

segment (Fig. 81)
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Y . | / x
f}\‘x pericallosal v.  Frontobasal v.
\ ! "I'l olfactory v
= ] nswar v
olfactory A. | ant. , \
o TN cerebral v. Yy t
- L\ ) T middle
Basal v IN=C._cerebral v.

: (N(icro urosurhery I, 11IB

Fig. 81 by YAsargil )

cm

12 mm (

10 mm)

(Fig. 82)

' up.o‘;ﬁt

fissure )
sphenoid S.

optic
canal

37.5°

periorbita

frontozygomatic suture

14mm (Lang”
(Flg. 83)

37.5

7.3
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(clin. Anatomy of the Head by Lang )

2) (esthesioneuroblastoma/olfactory
neuroblastoma, nasal nd paranasal carcinoma, tuberculum sellae and olfactory groove
meningioma, extensive juvenile angiofibroma, etc.)

(cavernous hemangioma, orbital granuloma, sarcoidosis,
Wegener's granulaoma, lymphoma, neurinoma, optic glioma and neurofibroma, optic
nerve sheath meningioma, lacrimal gland carcinoma and pleomorphic adenoma,
retinoblastoma and melanoma, dermoid and epidermoid etc. (
).
extradural petroclival neoplasm (benign lesions -
cholesterol granuloma, epidermoid cyst, chondroblastoma, neurinoma IX and X,
meningioma, glomus jugulare, teratoma, craniopharyngioma; low-grade malignancies-
chordoma, chondrosarcoma, pituitary adenoma, adenoid cystic carcinoma; high-grade
malignancies-squamous cell carcinoma, basal cell carcinoma, osteogenic sarcoma)
( )-
3)
( ) retraction vertex

down ( )

transbasal approach

(Derome?, 1979)  extended frontal approach (Sekhar®, 1992)

Le Fort | maxillotomy (Brown®, 1989), transmaxillary approach, transoral approach,

transpalatal approach (Fig. 77, 79)
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subtemporal transtentorial approach transpetrosal transtentorial approach (
2/3 VI petroclival tumor) suboccipital

approach

4)
trans-sphenoidal approach

15 mm) (Fig. 84-B, Fig. 87, )
transmaxillary-transnasal approach  Le Fort-1 maxillotomy transsphenoidal
approach transmaxillary
approach
access ( )

maxillotomy
(Fig. 84-C)
transbasal approach (Derome and Guiot *)
esthesioneuroblastoma (olfactory neuroblastoma , sinonasal undefferentiated

squamous cell carcinoma, angiofibroma, lymphoma )

retraction
retraction (Fig. 85-B)
extended frontal approach (Sekhar‘”) transbasal approach en bloc orbito-
fronto-ethmoidal osteotomy retraction
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(Fig. 85, A) transbasal approach
(Fig. 84, 85-A, 86)

EA craniaiammy transbasal
Bl osraniamy + rhinoseptal

[l Etrmsia baso Faaaenion - .-"f vgﬁ
Munis iign m
transsphenonm_}_.j ! /]J
: K_{..-"I =,
[3 ] E

transoral
transcervll'call. ] Fig. 86
Fig. 85 (surgery of Cranial Base {(Adv Tech Stand Neurosurg vol
tumors by Sekhar ) 6, by Derome )
anterior craniofacial approach (Spetzler®)
(Fig. 87)
cribriform plate osteotomy frontonaso-orbital unit

.~ ethmoid
Lt sinus L.
Orbital
* % Frontal Dura roof

(Spetzler, INA 79:48-52, 1993 )

galeal flap galeal frontalis flap
temporoparietal galeal flap
temporoparietal galeal flap vascularized
calvarial bone graft

31 Esthesioneuroblastoma (Fig. 88)
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rhynot fny

.I. Ry ; .-"'i-_'H.-
.__,_,—-_,_,!'l | (La__,_,..-—-.'l

Ny \“ --orbitotomy -+ |

bifrontal
craniotomy

esthesioneuroblastoma craniofacial

approach (extended frontal approach + lateral rhynotomy)
Goatex ( ) vascularized calvarial bone graft

(Fig. 89, 90)

50



(Labbe's vein) retraction

( )

anterior transpetrosal (TP) approach (Kawase”, House?)
transmastoideal - TP approach (Hakuba®, Al-Mefty”), trans-
labyrinthine / transcochlear approach combined retro- and

pre-auricular TP approach (Hakuba”, Al-Mefty)

1)
anterior surface posterior surface
(C5)
(SSC) (PSC)
suprameatal spine(Henle) temporal line ( ), asterion (
10-15mm — corner) (meatal seg.,

labyrunthine seg., geniculate ganglion, tympanic seg., mastoid seg./ chorda tympani)
( ) (maleus— incus— stapes— )

(Eustachian auditory tube)

(tensor tempani M.) (Fig. 91)




(Fig. 92) (1)

(2) 3) pterygopalatine ganglion
(7) (4)
(Fallopian canal) stylomastoid foramen chorda
tympani (6) ( Jacobson
)

lesser superficial
petrosal nerve

g e tympanic plexus -
5 s
. ._f__,-“’ (Jacobson) ~ @t -
- -'E ; H;'{.'B-_ “carotid
e g7 g plexus
<& IX nerve

% .
1: meatal segment 2: labyrinthine seg. 3: geniculate
4: tympanic seg.  5: mastoid segment 6: chorda tympani 7: great petrosal nerve

mastoidectomy sigmoid sinus (presigmoid space)

access
(Fallopian canal)  labyrinth (cochlea, vestibulum, semicircular canals)
mastoidectomy (Fig. 93)
mastoid process mastoid antrum Henle's spine
antrum antrum labyrinth
hard bone  fossa incudis (antrum )
mastoid air cell antrum middle fossa plate sigomid
sinus plate

(Fallopian canal) Henle's spine (suprameatal

spine) tympanomastoid fissure

VIl digastric ridge digastric muscle

incisula mastoidea ( ) VII
Vil
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VII high jugular bulb

bulb il )

digastric
ridge

- 9reld !
. ®ssoloppuu

Ag.
vgstibuli

Fig. 93 Tl superior SC

presigmoid space (Trautman )
( ) 4.2 (1.2-

(PSC)
vestibular aqueduct (endolymphatic sac)

(LSC) VIl canal (Fallopian canal)

7.5) mm PSC
(SSC)

VIl
variation

(Fig. 93)

arcuate eminence

bone window CT

LSC

I A
high resolution CT scan  data (Ikeda®) SSC 22.2 (15.8-
25.2) mm LSC 19.0 (13.823.1) mm 15.0 mm
PSC 7.8 (5.2-13.9)
mm (Fig. 95)
(Fig. 96, 97) (mastoidectomy) PSC
10mm (trans-PSC approach by lkeda) biauricular
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PSC SccC LSC

line ( ) SSC (arcuate eminence)
60° 10mm , SSC
,  middle fossa rhomboid (Fukushima) (Fig. 33) line
facial hiatus

(jugular bulb)

2) petroclival meningioma, petrous apex meningioma, trigeminal schwannoma
(dumbbell-shape), clival tumor, acoustic neurinoma

VA-union (VA-PICA)

labbe's vein

3)
petrosal approach (Al-Mefty)
trans—posterior semicircular canal (PSC) approach (Ikeda)
transpetrosal transtentorial approach (Hakuba)
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transpetrosal (subtemporal) approach (Kawase)*
Middle cranial fossa approach (House)

translabyrinthine / transcochlear approach
(*Kawase )

|. petrosal approach (Al-Mefty)

vertex
down (Fig. 98)

petroclival meningioma, petrous apex meningioma

Fig. 99-A question-mark (
R ) astrion 1-15mm - corner
craniotomy (Fig. 99-B) drilling
(
) presigmoid
(Fig. 99-C) (Al-Mefty
Labbe vein
)
retraction Labbe vein
( )
(V)
retraction (presigmoid space
10mm )
petroclival meningioma subtempotal route tumor

presigmoid suboccipital route  petrous apex
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tumor ( It-petroclival meningioma , Fig. 100)

-
before (A) and after tumor resection

(B)

C: after complete removal
of petroclival meningioma Fig. 100

Il. trans—-posterior semicircular canal (PSC) approach (lkeda)

vertex down
high jugular approach

suboccipital approach

translabyrinthine approach

mastoidectomy presigmoid space
mastoidectomy presigmoid space vestibular
agqueduct (endolymphatic sac) (Fig. 93, 94)
cm
(Fig. 101)

bone window CT (Fig. 101)

I1l. transpetrosal transtentorial approach (Hakuba®)
transmastoideal comoned approach ( park
bench position) mastoid process vertex down
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transzygomatic approach
transmastoideal approach transzygomatic
approach meningioma,
combined approach petroclival meningioma, retrochiasmatiic

craniopharyngioma, chordoma

transmastoideal transpetrosal approach S

presigmoid space = Trautmann's triangular space
suboccipital route
K retrolabyrinthine trans-
petrosal approach
presigmoid space

transzygomatic transpetrosal approach

Kawase transpetrosal approach ( )

combined retro-and preauricular transpetrosal-transtentorial approach®

petrosal approach (Al-Mefty)

IV. middle cranial fossa approach (Shiobara®)

( )

access
( ) tumor
access (Fig. 103-A) tumor labyrinth-
ectomy ( , ) (Fig. 103-B) Kawase
(Fig. 43) Kawase's triangle

access
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Dura

A 'I)I:- : .Il.‘_" b -‘: II
ke ;'dﬁ""' '
% {( 7, L
Jdl"‘ 1% = -t%%%oral

i

mdde = '3 (pE)):tra 7 (middie Ff:)gssei)ot:incs}!w' . . ?‘féﬁﬂe'”f‘i!i?ari
fossa)
V. translabyrinthine transtentorial approach (King and Morrison'*")
trans-posterior semicircular canal approach (Fig. 101, 102)

House transcochlear approach complete labyrinthectomy mastoid-
ectomy presigmoid space (Fig. 104-A, B) posterior bony
meatus jugular bulb

(Fig. 104-C)

(Fig. 104-D)

Fig. 104 (king & Morris, *(2)
( -

X 2

VI. transcochlear appeoach (House?)

petroclival & petrous apex tumor, CP angle tumor.
translabyrinthine approach
(complete petrosectomy)

transposition
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1)

(occipital condyle+lateral mass of the atlas)
(VA) VA (V3-4) occipital condyle
occipital condyle VA condyle 1/3

occipital condyle jugular bulb jugular foramen
VA transverse foramen atlas (V3 )
1.5 2.0cm ( superior and inferior oblique M. rectus capitis
major & minor M. suboccipital triangle )
V3 spinal epidural venous plexus

sigmoid sinus, marginal sinus, posterior condylar emissary vein
30mm VA
marginal sinus
lateral mass superior and inferior oblique M.+ rectus capitis
lateralis M.+ levator scapulae M.+scalenus medius M. (Fig. 105)

Cc2 semispinalis capitis M + splenius cervicis M + scalenus medius

great auricular nerve (C3)

a. Semispinalis CapitiS M. J Semispina"s M.
b: splenius capitis M. k: iliocostalis M.

c: rectus capitis post. minor M. |- scalenus medialis M.

d: rectus capitis post. major M. m: semispinalis cervicis M.

e: obliquus capitis sup. M n: rectus capitic lateralis M.
f: obliquus capitis inf. M.

g: longissimus capitis inf. M.
h: digastric M.

i: levator scapulae M. Fig. 105

(longus coli and longus capitis M.)
atlanto-occipital membrane
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10mm 15mm

apical dental lig., transverse atlantal lig., cruciform lig.,

(Fig. 106)

& ant. longitudinal lig.
b: apical dental lig.

d: atlantal transverse lig.
g~ e:alarlg.

Za&~, f:longus coli M.

i g: longus capitis M.

foramen magnum upper cervical (C2-3) region tumor(foramen magnum
meningioma, jugular foramen dumbbell tumor, C2 dumbbell schwannoma, granulation
mass, clivus chordoma, osteoblastoma and chondroma of the atlas
(primary and secondary basilar impression such as chodrodystrophia, achondro-
plasia (richets, Paget disease, Klippel-Feil, atlanto-occipital assimilation (occipitalization),
atlanto-axial dislocation (AAD), dystrophic os odontoideum, RA,  Chiari's

malformation, syringomyelia, syringobulbia.

3)
anterior approach (foramen magnum C3 C3
(vertebral body) C3
transoral transmaxillary apprroach)
, , CSF leakage
instrumrnt

Crockard's retractor
basilar impression

(atlanto-axial or occipitocervical fusion)

1) 2)

supine position Gardner-Wells tong 5 10 (2.5 5kg)
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( )

Dingman mouth retractor / Crockerd transoral instrument (
rubber guard )
retractor
(Fig. 107)
20 E
uvula flap stay suture
C1 arch (longus coli and
longus capitis M.) ( (+)
) retract
Cl arch 1.5cm C2 anterior atlanto-
occipital membrane apical lig. of the dens odontoid
invagination severe (
marginal venous sinus )

cruciate lig, tectorial membrane
RA ( )

fascia packing spinal drainage




46 / vertigo attack, It-U/E monoparesis,
Dx: basilar impression, Chiari type I, syringomyelia

transoral route anterior decompression (removal of the odontoid process)
& fixation (Fig. 108, 109, 110)

=
=
(@]

(9861)806-£08

0k "|OA




(A-O screw) (Fig. 111)

type Il (Anderson & D'Alonzo?)

(AO small cancellous bone screw)

*

20:887-891, 1992
5)

posterior approach
- occipital decompression  upper cervical laminectomy ( )

secondary basilar impression
syringomyelia achondroplasia foramen magnum stenosis (Fig. 112)

foramen magnum decompression

. transcondylar approach for congenital bone anomalies, RA, and os odontoideum” :

Al-Mefty © anterior craniovertebral junction trans-
condylar approach C1 lateral mass occipital condyle
—C2 pedicle plate and bony fusion

transoral approach (Fig. 113)




- posterior fixation for AAD

AAD odontoid process
10-12 dens 0s
odontoideum RA
Xp atlas - mm mm
instability index 17-20 25% (Fig.
114) 0
imir.d A Tl Max. D,
(0 s I
ity BT 0
O Y st L e
Fatt” *—-""u_.-.q_:}

IL.-"
Fig. 114
minimai (min.D.) and maximum canal diameter (Max.D.)

Instability Index = Max.D.-min. D./Max.D.x 100

Gallie McGrow  (Fig.115) Brooks (Fig.115) Halifax interlaminar clamp (Fig.
116) RA AAD craniocervical loop fixation (Fig. 118 )

Os odontoideum C1-2 trans-

articular screw fixation (Magerl) (Fig.117)

. il
g P
Fig. 116 Fig. 117 Fig. 118

lateral approach (to the upper cervical spine with affording exposure of the

ventral and ventrolateral aspects of the spinal canal) (Fig. 119, 120)
_ lateral approach*/high lateral approach® (VA SM
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dumbbell exophytic astrocytoma
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1)

(Fig. 121, 122)

parietal 1/4 temporal 174 cuneus(
lingular gyrus) anterior-inferior part (Fig. 114-B )
trigon
middle temporal gyrus (Meyer's loop )
Inferior temporal gyrus (Meyer's loop )
occipitotemporal sulcus (Fig. 122-A , inferior horn )
lateral occipitotemporal gyrus (Meyer's loop )

collateral sulcus
parahippocampal gyrus

Fig. 121 Fig. 122-A Fig. 122-B
fornix (trans-choroidal fissure approach )

Hippocampal formation - H. fimbria- crus-commissure - body - column

(inferior horn ) (trigon ) (body) (F. Monro & anterior horn)

-mammillary body (Fig. 123)

fornix Amygdaloid nucleus - caudate nucleus (tail) complex
thalamus choroidal fissure choroid plexus (Fig.
123) (choroidal fissure choroid plexus thalamus
fornix  plexus thalamus

plexus amygdala Monro plexus
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Fornix

Ant. commisure
ant. part
post. part

splenium of ___
corpus callosum

mammilary

calcar avis™% body

ippocampal
fimbria of formation
hipocampus ~ inf-horn Ch. plexus
Fig. 123-A (Carpenter, Human Neurosanatomy, Fig. 123-B
1976
Monro venous infarction
Monro fornix (commissure, body)
(genu) dysconnection syndrome =
(genu speech association fiber )
somatosensory area bridging vein (Rolandic vein )
huge tumor silent area
( bridging vein )
(trunk) dysconnection syndrome = "
") (trunk somethetic association fiber )
fornix, tail of caudate nucleus
transcortical approach Gerstmann

— transcortical approach Gerstmann

transcortical approach pulvinar
choroidal artery
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corticotomy angular area

( Gerstmann 1/4 )
(splenium) dysconnection syndrome = "alexia without agraphia™
(splenium  visual association fiber )
approach temporal
pole cm cm lobectomy —
cm Meyer's loop (Fig. 121, 122)
"trans-choroidal fussure (CF) approach"
CF (Fig. 29),
( ) (Meyer's loop)
(Fig. 124)
surgical risk (complication)
retraction functional area ( Gerstmann
) Monro
association fiber dysconnection
syndrom (genu) (genu speech association
fiber ) (body) ! " (body
) (splenium) "alexia without agraphia” (splenium visual
association fiber )
( ) thalamostriate vein
Monro Monro
venous infarction
fornix ( ) Monro fornix (commissure, body)

(AVM )
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surgical approach
«( 7/ )

vascularity

3)
various approaches to the lateral ventricle

Cerebral incislons for approaches to
meningiomas of the lateral ventricles

A. middle frontal gyrus

B. transcallosal

C. paramedian parieto-occipital
D. superlor parietal

E. lower posterior parietal

F. middle temporal gyrus

G. occipital lobe

approach (Ap) 1) transcortical Ap, 2) transcallosal Ap
1) silent area 2)

syndrome cm

Fig. 124

dysconnection

Parieto-

occipital interhemispheric parasplenial approach through incision of the

precuneus” (Fig. 125)
AN Y
e \ )

69

Fig. 125-A / Fig. 125-B



anterior approach posterior approach
inferior approach

- anterior transcortical approach (middle frontal gyrus incision)
(Fig. 126)

- transcallosal approach (Fig. 127)
astrocytoma (low grade), giant cell astrocytome astrocytome
(anaplastic, glioblastoma), giant cell astrocytoma, centralneurocytoma, subependy-

moma

Monro approach

thalamostriate vein

Monro
Monro venous infarction
Monro fornix (commissure, body)
(genu) dysconnection syndrome (genu
speech association fiber )

- transcallosal approach (Fig. 127)
- lateral temporo-parietal (superior parietal) approach
PNET, astrocytoma astrocytoma, central neurocytoma, oligo-

dendroglioma, subependymoma

glioma transcallosal approach
somatosensory area bridging vein (Rolandic vein )
huge tumor silent area
( bridging vein
)
(trunk) dysconnection syndrome "
(trunk  somethetic association fiber )
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fornix, tail of caudate nucleus
(Fig. 124)
choroid plexus papilloma, ependymoma
choroid plexus papilloma, meningioma, metastasis

- Lateral temporo-parietal (Superior parietal) approach

( Gerstmann
)
- Parietal transcortical approach (Superior parieto-occipital approach)
interhemispheric fissure 3 -4 cm postcentral sulcus cm
parieto-occipital fissure 4 - 5cm
Gerstmann

- Middle and inferior temporal gyrus approach

pulvinar

Choroidal artery

corticotomy angular area
( Gerstmann 1/4 )
modified approach transtemporal horn occipito-temporal gyrus
incision limited anterior lobectomy ( temporal pole cm
cm lobectomy - cm
Meyer's loop ) Zygomatic approach

- Occipital lobectomy

huge tumor accetable

approach

- transcallosal approach (Fig. 127, 128)

1l tela choroidea internal cerebral
vein fornix pulvinar choroidal fissure
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corticotomy medial posterior choroidal artery

(splenium) dysconnection syndrome = "alexia without

agraphia” (splenium  visual association fiber )

Fig.128

meningioma, enlarged caicified choroid plexus with NF2

- Middle and inferior temporal gyrus approach

Meyer's loop temporal cortcal incision lateral occipito-
temporal (fusiforme) gyrus (Fig. 39) temporal tip cm
M. loop (Fig. 121, 122)

- choroidal fissure

transchoroidal approach (Fig. 129) PCA

Fig. 129-A /7 129-B




10. i

1)
1! o - lamina terminalis - anterior commissure -
o - suprapineal recess
fornix membranous layer ( tela choroidea velum inter-
positum ) vascular layer (internal cerebral v. , medial posterior
choroidal A. ) o
- infundibular recess (infundibulum, pituitary stalk) -
tuber cinereum median eminence - - -
tegmentum - _____ suprapineal recess
suprapineal recess - - pineal recess - (posterior commissure) -
(massa intermedia) 76% (Fig. 122-A)

AC; anterior commissure, PC; posterior commissure, MI; massa intermedia, MB; mammillary body,
FM; foramen of Monro, ICV; internal cerebral vein
lamina terminalis
clipping Il ventriculostomy
11 (Fig. 122-B)
lamina terminalis optic recess lcm
Il (translamina terminalis approach)
optic tract column fornix
lamina terminalis

Monro i access route (foraminal route) fornix
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(column fornix , body fornix ) choroidal fissure (fornix - choroid plexus )

subfornical ( ) column fornix

1

permanent memory loss talamostriate vein

1)

Monro body of fornix column fornix caudate head
choroid plexus thalamus Monro
column fornix choroidal fissure (body of fornix choroid plexus +
thalamus ) septal vein
(Fig. 128)

thalamostriate vein  septal vein, anterior caudate vein
? thalamostriate vein
thalmostriate v.
transcallosal approach disconnection syndrome
cm

Il massa intermedia

Monro Monro
bregma line Monro
(ventricular tap) bregma cm
Monro line transcortical
fornix column fornix
transcallosal approach parasagittal bridging vein 73 75% bregma
cm bridging vein

2)

basal approach
transsphenoidal approach Il

subfrontal approach i

transfrontal approach (prefixed chiasm
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planum sphenoidale )

subchismatic approach (postfixed chiasma )
translamina terminalis approach ( Monro

lamina terminalis )
opticocarotid approach ( opticocarotid space )

superior approach

Monro
fornix i
foraminal route Il
anterior transcortical approach Il
Monro Il
(transcllosal approach) Monro fornix separation

transcortical approach i

posterior approach

MRI

3)

various surgical approached to the Ilird ventricle (Fig. 123)

Fig. 123

(Neurosurgery 8: 357-373,
1981 by Rhoton )
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basal approach

- transsphenoidal approach approach

- pterioanl or subfrontal approach
subchiasmatic approach
translamina terminalis approach
optico-carotid approach

- interhemispheric approach
interfalci approach (Fujitsu®)

bifrontal basal interhemispheric approach to craniopharyngioma with or

without dividion of the Acom (Shibuya®)
superior approach
- transcallosal approach
subfornical (trans-choroidal fissure) approach
- transcortical-transventricular approach
transforaminal approach
subchoroidal approach
posterior approach
- posterior transcallosal approach
- posterior transventricular approach
- occipital transtentorial approach
— infratentorial supracerebellar approach (Stein®)
basal approach

i blind gentle pulling-out

lamina terminalis cm
Il superior approach

(transcallosal-pterional approach)

Fig.

)
76

( )

combined approach




superior approach

transcortical approach

(+) Monro i i
i (Monro
size ) Monro inter-
subfornical (= transchoroidal) approach
interhemispheric approach pericallosal artery
(-) transcallosal approach
transcallosal approach (Fig. 124, 125, 126)
transcaortical approach
Monro ( Fig. 124, 125
fornix fornix separation , subfornical transchoroidal
approach)
bregma line Monro line
pericallosal artery 25 -
30 mm " Yasargil ®
1) transforaminal, 2) interfornical (foraminal raphe , Fig.
125), 3) transfornical ( column fornix ), 4) transchoroidal (tenia
fornicis  fornix fornix  choroid plexus + tail of caudate
nucleus , Fig. 124 1, 126 ), 5) subchoroidal ( tenia
choroidea thalamus Fig. 124 2), 6) transseptal approach (Fig.
125)
thalamostriate vein : subchoroidal approach  Monro
thalamostriate vein  septal vein, anterior caudate vein
(Apuzzo, 1987) thalamo-
striate vein (Rhoton, 1990)
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thalmostriate v. (Fig. 127)

transchoroidal fissure approach Monro septal vein

(Fig. 126, 127)

asv : anterior septal vein
tv : thalamostriate vein
fm : foramen of Monro
bf : body of fornix
cf : column of fornix
ch : caudate head
cp : choroid plexus

th : thalamus
transchoroidal fissure approach
fornix-choroid plexus (CP)U O CF[I
DooocPODOO0ODOODOO
MonroO OO OOCFODOOODODO
anterior septal vein J O 0 0O 0O O O

posterior approach

Infratentorial supracerebellar appraoch (Stein) (Fig. 128)

Occipital transtentorial approach (Fig. 129)

retraction bridging vein
Galenic vein  tributary internal occipital vein
splenium

posterior transcallosal approach (Dandy)

disconnection syndrome (splenium) = alexia without agraphia




11. IV

1)
(V4 (pons, medulla)
Magendie fastigium (superior medullary
velum, vermis lingula ) (inferior medullary velum)
taenia choroidea (choroid plexus ) vermis nodulus tonsil (
Magendie ) (Fig. 130)

sup. medullary
velum

T Madlan suleus

. - Fatial colliculus. 67
Sup. cerepellar L S
~~peduncle Sulcws limifans ;

_~~median sulcus
_——sup. fovea Yestibular iHE.‘;\--_ ;

sulcus limitans b
e
medial eminence

y - middle cerebellar
VIl colliculus — i peduncle
““inf. cerebellar Btrlag
lateral recess peduncle

stria medullaris Hypoglossal triamgle
Xl triangle

taenia choroidea

vestibular area Yagal triangle

inf. fovea

X triangle” obex | il
Fig. 130 (Clin Neurosci 11: 0-711, 1993 ) Fig. 131 (INS 78: 987-993, 1993 )
v taenia choroidea
cm cm lateral recess 2/3 pons
1/3 medulla (obex )
uvula v obex ()
tonsil Magendie lateral
recess Luschka
flocculus (Fig. 130)
lateral recess v taenia choroidea

choroid plexus  Luschka
AV route (Fig. 132)
v median sulcus
medial eminence sulcus limitans medial eminence
(facial colliculus)
PPRF (paramedian pontine reticular formation) lateral recess
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medial eminence striae medullaris pons medulla

striae medullaris

aberrant pyramidal tract (Fig. 131) MLF (medial longitudinal fasciculus)
VI, 1V, 1
VI i (MLF ) sulcus limitans
« ) C ) v
median eminence VII, IX, X VII, IX, X
striae medullaris ( )
(vestibular area) median eminence ( )

(hypoglossal triangle)
fissure cerebello-

mesencephalic fissure (= precentral cerebellar fissure) (SCA galenic v. group

) cerebellopontine fissure (AICA petrosal v. group )
cerebellomedullary fissure (PICA tentorial petrosal v. group
) vV (Fig. 132)
cerebellomedullary fissure tonsil Monro Luschka
lateral recess taenia choroidea  tonsil fissure
lateral recess (uvula, nodulus) AV
access (Fig. 132) PICA hemispheric
branch  vermian branch v PICA
v
Luschka vein of cerebellomedullary fissure (v. of lateral
recess) ( - IV ) obex
vein of inferior cerebellar peduncle (Fig. 133)
v (Fig. 133): (PICA)
medullary cistern (anterior medullary segment)
tonsil cerebellomedullaryfissure tonsil
(lateral medullary segment, caudal loop ) tonsil
( v ) (posteior medullary segment) tonsil (= posterior medullary
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velum v , fastigium ) (supratonsilar

segment, cranial loop ) (choroidal point)
(tonsilo-) hemispheric branch ~ vermian branch (AICA)
cm CP

angle cistern lateral recess (meatal loop) internal auditory
artery PICA lateral recess choroidal
artery v vein of the cerebello-
medullary fissure (v. of the lateral recess) inferior medullary velum, tela
choroidea lateral recess
flocculus VII, VIII lateral pontine vein

vein of great horizontal fissure petrosal vein superior
petrosal sinus v
brachial branch (central lobule) precentral
cerebellar vein (PcV) precentral cerebellar fissure Galenic vein

internal cerebral vein
(colliculo-central point, CCP) CCP
brachial branch v

brachial branch  lateral mesencephalic vein

PcV

Subeoccipital Fi siure
e

ba:c]pllul Surfoce 7

=
-

(Néhrosurgery 11: 631-667,

Med: lla 1982 )
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£/ |
; l'--r
Tol— o -

o

(Neurosurgery 11:631-667,

1982 ) Ky W of Int Cor Fed
Meddla Mahian Fest Med. W
2) : roof (velum), lateral wall, floor medulloblastoma
choroid plexus papilloma, floor ependymoma
pontine glioma v vermis  tonsil
(AVM, cavernous hemangioma, hemangioblastoma ) floor
Arnold-Chiari obex plugging
3) : floor
tract
feeder
fissure v

sitting prone position park bench position (nap position)
midline posterior fossa approaches : v prone position
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C1 laminectomy

tonsil  separate Magendie cerebello-
medullary fissure ( PICA ) tonsil
uvula AV access (uvula obex
) vermis uvula ( PICA vermian branch
) \V/ vermis
cerebellar ataxia (Fig. 134, )
|
f
Y T -"II_
X ! !
Ex : f ;:.f
e Laoged ¥
¥4 ‘Ii N TN
¥ I Tmadl
Fig. 134
medulloblastoma :
( cm = stage T2on Chang's stage” ) (
AV
Chang's stage T1 (Fig. 134)
(uvula) (debulk)
cerebellomedullary fissure
stage T2
(\V4
ependymoma: IV ( midfloor, lateral
recess, roof type” )
("plastic ependymoma”) Magendie
Luschka
obex
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cerebellomedullary fissure
debulking roof
(inferior medullary velum) type

choroid plexus papilloma :

vascular-rich (PICA branch)
cavernous angioma : 80 pons,
v floor cavernous angioma
subtonsilar route tonsil cerebellomedullary fissure

paramedian posterior fossa approach : semiprone position. IV
VA-PICA inion U
median approach
cerebellomedullary fissure tonsil  flocculus IX, X
Luschka (Fig. 132-B) Magendie-Luschka inferior
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medullary velum AV PICA

PICA branch v. of lateral recess (
) (Fig. 133)
0 1) facial colliculus  (suprafacial triangle) 2) facial
colliculus  striae medullaris  (infrafacial triangle) AV
(Fig. 131) suprafacial approach : suprafacial triangle
4-5 mm cm floor MLF,
facial colliculus, facial nerve pons
infrafacial approach : infrafacial triangle 4-5 mm

striae medullaris cm

pons approach  suprafacial approach
(Fig. 137)

Facial collleulus

snojNs Ueipawl

snojns ueipawl

Striae medullares
Fig. 137 (JNS 78: 987-993, 1993 )
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11.
1)
(ambient cistern)

interpeduncular cistern

y Lamea Feidinalis

"y Leal BP0

[hazwzhic cishern
rierpeding e Rism—
Corcltd lppante uahem
rHEnhng LRk

prepontine cistern, crural cistern,

quadrigeminal cistern

ylvian cistern
carotid cistern

hiasmatic
crural cistern

interpeduncular c.

ambient

guadrigeminal
cistern

(Microneurosurgery 11IB

Al crehelismiilary ostem - listerna nag .
Premedullry  cgham-- F|g 138 by Yasarg“ )
peduncular vein, (Ach), (Pcom),
(, (SCA) basal vein of Rosenthal, PCA,
, (1V), SCA (transtentorial approach)
( )
S
4, AT ACA AR
a7 U MCA Yy x
Y A ) b
m\lﬂ AChA Frontobasal v.
o | P2
* J nsu\ar v
**
p3 Peduncular v. mygd. v
Basal v.
lat. mesencephalic v.=
P4 ICV—=
y Calcarine A. v. of Galen /
/% : med. psot. ChA /(M' ‘ (h -
ke - . itroneurosurhery |,
** :lat. psot. ChA Fig. 139 by YAsargil )
choroidal fissure (CF) (optic tract) (amygdala),
amygdala tail of caudate nucleus  hippocampus CF
(trans-CF approach ) amygdala ( )

CF
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cm CF cm

2.5cm cm em
& (Fig. 140)
optic tract
ChOfOé?exus ; tail of caudate
e, L
CF e Nucl.(Amygdala)

% —— Inferior horn

- s rix ~ Hippocampal
1"“?3” - formation

.
SC

s e ,-1, c
anterolateral view
(temporal L. removal) Fig. 140
(ACh) angiographical plexal point (Fig. 142)
choroidal fissure plexal point ACh
PCA trans-CF approach  PCA plexal point
mm cm (Fig. 140)
ACh PCA (Pcom)
(ICA) (90%) (10%) ACh lenticulo-
striate artery ACh
double origin (ICA ) variation
ICA ( uncus )
(plexal point)
(Fig. 142)
1/3 ( ) uncus
1/3 , , (ACh  parahippocampal
branch PCA branch ) (Fig. 141)
( ) ( )
( + ; )
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i’ /i PCA: posterior cerebral artery
y ’ 7LPCA ACh: anterior choroidal artery
g OT: optic tract
CP: cerebral peduncle
U: uncus
H: hippocampus
LG: lateral geniculate body

ChP: choroid plexus

P Fig. 141
subtemporal approach

vein of Labbe

Yasargil®? 1) amygdala hippocampus (basal
temporal 2/3) pterional approach  sylvian fissure inferior
insular sulcus (route A) 2) subtemporal approach

inferior occipititemporal sulcus  collateral sulcus

(route B, C) (Fig. 143, amygdalahippocampectomy)

v

I 4

.II M |I
8 ¥
= |
& i

Fig. 142 ) anterior te poralf Fig. 143
'g. stem 'g- (Microneurosurgery

(route A) IVB by Yasargil
)

2)
(P2 P3) STA-PCA (-SCA) bypass amygdalohippocampal AVM
(anterior choroidal artery AVM) medial temporal lobe glioma tentorial meningioma

extending into the inferior hornn, amygdalahypocampectomy for epilepsy

3)
subtemporal approach (PCA aneurysm, STA-SCA or -PCA bypas surgery): temporal
lobe zygomatic arch
access SCA-PCA
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retraction

receipient artery cottonoid
subtemporal access
vein of Labbe Wernicke's aphasia
Gerstman

trans-choroidal fissure (CF) approach (Ikeda”)

( AVM)

PCA

(PCA ), STA-PCA bypass surgery PCA (P2-3)

choroidal point (choroidal fissure )
STA-PCA bypass PCA subtemporal approach
PCA P3-4
interhemispheric occipital (transtentorial) approach (Fig. 145 - 147)
e

Orcipal Transtsninsal &,

\I 4

|
i

R
5_".-'.'- -L-\.\_-\J_I
T "—\-.u.lr
.l.-‘-u-':'l
ERECT A=
trans-collateral sulcus approach (Heros”) subtemporal approach
lateral occipitotemporal (= fusiform) gyrus  parahippocampal gyrus
collateral sulcus hippocampal lesion  approach

(Fig. 148) parahippocampal gyrus uncus
collateral sulcus Meyer's loop
lateral occipitotemporal
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sulcus collateral sulcus

(Fig.148, 149)

choroid optic tract
plexus / .
a :inf. temporal gyrus < *ﬁ.f{:;-?:‘!*-n./-ta” of caudate
b :lat. occipitotemporal - .4 i Inf. horn
(fu3|fo_rrr_1) gyrus ..-‘-'ﬁ_:.f =< Hippocamp.
a-b : occipitotemporal e formation
| sulcus &.,ﬂ.‘:&* e
ib-c : collateral sulcus h&
TR Rl A - V4L 7 “Dentate
C : parahippocampal “‘ﬂ@‘r'”‘ g 4 T gyrus
. gyrus P il
: collateral R
Fig. 148 sulcus Fig. 149
(PCA)
Pcom, P1, P2 (10mm ) pterional approach (Fig. 150)
(temporopolar approach) P2 (15mm )
(Fig.151, 152).
P2 P3 subtemporal approach P3
Labbe's vein trans-CF approach (Fig.
153) 15mm
1)
P2/3 P4 occipital transtentorial approach
(Fig. 154) P3 P4 interhemispheric occipital approach
P1 P2 Orbitozygomatic temporopolar approach  Pterional
Subtemporal approach P2 P3 Subtemporal
approach trans-CF approach
P3 P4 P3 interhemispheric occipital approach
Occipital transtentorial approach (Fig. 155) (Fig. 147)
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[e3U044-1]

s
& . M1 &AL
1, perforators
| Tt " Ach
Y perforators Fig. 150

zygomatic-tempodropolar approach (Rt)

t" 3 tentorium .=
i s 1 ! 1...
e - -C&_#_._ﬁ

-

: S ¥
a-_r.. | P/ s
. rt-temporal lobe
(retracted)
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occipital
lobe (Lt)
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13.

1)

dorsum sellae foramen magnum slope
sphenoid bone body occipital bone  basilar part sphenoid
sinus nasopharynx basion craniovertebral junction

( )
jugular tubercle transjugular distance 2.0cm
basilar venous plexus cavernous sinus

marginal sinus inferior petrosal sinus

arterial blood supply C4 segment

ascending pharyngeal artery

. sup. ophthalmic V.

. sphenoparietal S.
. cavernous S.

. sup. petrosal V.

.inf. petrosal S.

. basilar V. plexus
. jugular balb

. sigmoid S.

0O ~NOOUTNWN R

jugular tubercle (IX nerve ) upper
(Fig. 157)

" (Surgery

of Cranial Base Tumor ed. by Sekhar” )
| J:-\.f

1
' pper cliylis

E-

Middie Ty, —-ua,

| ;'E*_tr TV, Logﬁ\%: clivus (‘31'&{;'
gﬁv ™ ™ "Fig. 157 s

foramen lacerum, carotid canal

15 mm (Fig. 76) inferior petrosal
sinus  jugular tubercle occipital condyle hypoglossal canal
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basion

Fig. 158
transoral approach Crockard (Fig.
99) - (M. longus colli, M. longus capitis)
anterior atlanto-occipital membrane atlas C2 body basion ( )
(Fig. 159) atlas dens
(Fig. 102) clivus 1/3
C2 15-20 mm

mandibular splitting

1. Lig. apicis dentis 2. Lig. cruciforme (sup) 3. Lig. transversum 4 | jg. cruciforme (inf)

5. Lig. alare 6. ant. atlanto-occipital membrane Fig. 159
(Pernkopf )

transsphenoidal approach  tuberculum sellae -
sella turcica - clivus (Fig. 160) inferior petrosal sinus ICA
(C5) jugular tubercle occipital condyle hypoglossal canal
2) chordoma, meningioma, clival metastatic tumor (hepatoma ),

, AAD
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transsphenoidal
approach

transoral
approach
Fig. 160
)
2)
transsphenoidal approach, transoral approach,
transmaxillary approach, Le-Fort maxillotomy 30°
20 30° ( ) retraction
vertex down (
) (park-bench position,

nap position)

1) 2)
( ) 3) ( )
factor (Fig.
161)
1) (chordoma ) rostral clivus
unilateral subfrontal or frontotemporal (pterional) (trans-
cavernous) approach transsphenoidal approach midclivus

lateral approach (infratemporal fossa & transpetrosal route subtemporal transtentorial

approach or with total petrosectomy) mid lower clivus

transmaxillary-transnasal approach  Le Fort-1 maxillotomy? inferior clivus &

craniovertebral junction suboccipital retrosigmoid approach, trans-

condylar approach”d transoral approach D O OO OO  clivus

midline approach transbasal approach®, extended frontal approach®
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Anterior approaches Lateral approaches

; anterio F
- ' transbasal agproaches "E
transbasa i 3 _ Frontotemporab

+ rhinoseptal %/ = =L f‘
[ i (. Jﬁi‘ V4 Subtemporal *_:

EaNL ; .'"“;:
transsphenoidal- HT /3 | nfratemporal
] E" _,-r":FFF -"-""-r
7 _,, ranspetrosafl

. s -r_'___,:: ~ ;‘.'-—_.--
transoral T 23
L R Suboccipital ___

- RS
transcervicdl |+ .-"'. ! g
i ((Adv Tech Stand Neurosurg vol 6, . 6

by Derome ) Fig. 161
2) upper clival part petrous
apex  ( ) (-) transsylvian route
(+) zygomatic osteotomy (+ tentorial division) subtemporal route (Fig.
162) V-1X nerve middle clival part ( )
lateral suboccipital route upper
middle part petroclival meningioma petrosal

approach (Al-Mefty®) total petrosectomy (excision of the entire petrous temoral bone

+ VIl and VIII resection + interposition graft of VII / Combined retroauricular trans-

petrosal - transtentorial approach by Hakuba”) transpetrosal route (Fig. 164)
frontotemporal craniotomy

zygomatic osteotomy removal of mandibular joint (triple-door osteotomy)

subtemporal & preauricular infratemporal route (Sen & Sekhar®) (Fig.
163) lower clival part  (IX - Foramen magnum) jugular
tubercle occipital condyle transcondylar approach (Fig. 165)

tentoriu

==

. .-"-
surgicel

- : pituitary
; s Be- sup. gland
f‘ =—npetrosal S. ) .
i, ’ clivus
Fig. 162 Subtemporal, transcavernosus, and transpetrosal, and approach

(Surgery of Cranial Base Tumors, ed. by Sekhar et al.” )
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Clival d i
afgened) (opposite)
Fig. 163 ( 9 ) Fig. 164 ( 9 )

3)

Anterior approaches to the clival lesions

transsphenoidal approach : chordoma

tuberculum sellae - sella turcica - clivus (Fig. 160,
166) 15 mm (Fig. 76)
clival chordoma

resection cavity ( )

i —
f’"/l;ig. 166

transoral approach : extensive clival chordoma

clivus 1/3 Cc2 (Fig. 160) 15-20 mm
mandibular
splitting ( )
transmaxillary-transnasal approach  Le Fort-1 maxillotomy trans-sphenoidal
approach trans-maxillary approach
access ( )
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maxillotomy (Fig. 77-

C) clivus

transbasal approach® esthesioneuroblastoma (olfactory neuroblastoma , sinonasal

undefferentiated squamous cell carcinoma, angiofibroma, lymphoma )

retraction
retraction (Fig. 78-B) clivus
extended frontal approach?® transbasal approach  en bloc orbito - fronto-
ethmoidal osteotomy retraction
(Fig. 78, A) transbasal approach

(Fig. 77, 78-A, 79)
Lateral approaches to the clival lesions
sub- (infra-) temporal route
retro- (pre-) sigmoid suboccipital route

jugular tubercle occipital condyle

subtemporal, transcavernous, and transpetrous apex approach upper clival
part petrous apex Kawase's
transpetrosal approach'®  modification extradural middle fossa dissection
Kawase's triangle anteriror petrosectomy
i, v, v, Vi
(Fig. 162)
subtemporal & preauricular infratemporal approach® temporal craniotomy +
zygomatic osteotomy + mandibular joint resection (triple-door osteotomy) Fig.
163 C4 C5 ICA

upper middle part
ICA ICA
ICA

radical
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transpetrosal approach (petrosal approach by Al-Mefty® total petrosectomy)

(extended transcochlear approach  total petrosectomy
transposition with or without nerve graft)
presigmoid  subtemporal route S
Al-Mefty  retrolabyrinthine petrosal approach® upper middle part
total petrosectomy approach S jugular
bulb petroclival tumor (Fig. 164)

transcondylar approach for congenital bone anomalies, RA, and os odontoideum? :

anterior craniovertebral junction transcondylar approach
C1 lateral mass, occipital condyle,
—C2 pedicle plate and bony fusion transoral approach

(Fig. 105, 165)
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14.

1)
(cavernous sinus, CS)
superior and inferior petrosal
sinus temporal base  basal vein sphenoparietal sinus, inferior
and superior ophthalmic vein (Fig. 167) CS C5-C4-C3
portion i, 1v, v, Vi
CS two layers (visceral & periosteal) CS
venous plexus ( basilar venous plexus layer ) CS
visceral layer diaphragma tentorium CS
visceral layer inner layer  outer layer
innner layer CS CS
CS extradural dissection
(periosteal layer + visceral layer )  periosteal layer (=
periosteum) periosteal layer CS
visceral layer CS periosteal layer
(Fig. 168)”
sup. ophthalmic v.
§_ inf. 0 halmlc V. Fig. 167
e L ) S 1. caroticotympanic A.
o = .
9 2. meningohypophyseal
3. trunk
2 a. inf. hypophyseal br.
D ;
o b. dorsal meningeak br.
é' c. tentorial br. .
@ : 3. inf. cavernous sinus A. Fig. 168
_. a.branches to Ill, IV visceral (outer) layer i
i b. br. to the Gasserian G.
i ¥ c. anastomosis with
Nk : 2c MMA and accessory MA j
inf. petrosal sinus 4. capsular A i | g
: . . viscera i X
ht _ sup.-petrc?ﬁal SIuS - 5, ophthalmic A. (inner) layer '5 } B
periosteal (outer) layer
(ICA) foramen lacerum (petrous bone)
posterior loop lateral loop CS C3 siphon C2
clinoid portion (lateral ring distal ring )

1

Cl C5 segments  Fisher
100



Fisher cervical portion

( ) petrous portion (carotid fork) segments
CS Gassel ganglion portion

C5 1V, Il cavernous portion C4

carotid siphon C3 CS

ICA (cisternal portion) C2 carotid fork terminal portion C1
( petrous portion C6 C5
) (Fig. 169)
|[petrous seg. | —p{cavernous seg. | — p[clinoid seg. |—p
(is) A(C5 - Ca) A (C3)
posterior loop lateral loop medial loop T anterior loop

lateral ring proximal ring distal ring

—»{ophthalmic seg. |—[communicating & choroidal seg. |

(C2) (C1)

CS CS
subregion anatomical landmark
10 triangle ¥ (Fig. 170, 171)
Parasellar sunregion

1) anteromedial triangle ( Dolenc's triangle, Hakuba's triangle)

i, I, dural entry point

Dolenc's triangle (C3) Hakuba's triangle (C4) Proximal Ring

2) paramedial triangle

", v dural entry point
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v V1
triangle IV (+V1) VI C4,C5

IV dural entry point 5 7mm I 9 mm

3) oculomotor trigon

Il IV dural entry point , , VI dural
entry point (= oculomotor triangle)
oculomotor trigon ICA medial loop (C4-5) , meningohypophyseal
trunk  tentorial artery (tentorial meningioma )
oculomotor trigon oculomotor & trochlear nerve " - 1v
9.4 (4.8-15.0) mm (Fig. 170)
AV 5 7mm dural entrying Parkinson's triangle
Il dural entry point 4 mm " v
cm (intradural approach, )

I, 1990, (
) )
4) Parkinson's triangle

IV, CN V1,

space medial loop, meningohypophyseal trunk, VI (VI C4

Parkinson's triangle AVA anterolateral

triangle Vi1 retraction ) (Fig. 172-A)
(\V4 Vi1 ,

space paramedial triangle

triangle space C4 -C5 medial loop hypophyseal
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trunk (tentorial artery) tentorial meningioma
Parkinson's triangle paramedial
triangle (Fig. 172-B)
Middle fossa subregion

1) anterolateral triangle

V1, V2, skull bone ( )
space superior ophthalmic vein (Mullan CCF
sup. ophthalmic vein Mullan's triangle )
Vi retraction C4 VI
V1 VI V1 retarction Parkinson's triangle
anterolateral triangle (Fig. 172-A)

2) lateral triangle

V2, V3, skull bone ( )
space ICA lateral loop
( cadaver study V2 C5 VI )

3) postrolateral (Glasscock's) triangle

V3, greater superficial petrosal nerve (GSPN), foramen spinosum (FS) arcuate
eminece (AE)

space Eustatian tube, tensor tympani muscle
GSPN C5 lateral loop, lateral dural ring (Fig. 91).

4) postromedial (Kawase's) triangle (Fig. 91)

Gasserial ganglion , GSPN, hiatus facialis  petrous apex
Kawase Glasscock GNPN.
anterior transpetrosal approach (Kawase)
(Fig. 44)
Paraclival subregion

1) inferomedial triangle

, IV dural entry point, VI  dural entry point (Dollero's canal)

2) inferolateral (trigeminal) triangle
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i) osseous portion
VI dural entry point, V  dural entry point (Meckel's cave), petrosal vein
dural entry point
(Kawase's triangle petrous apex )
ii) tentorial portion

IV dural entry point, V  dural entry point (Meckel's cave), petrosal vein

dural entry point

a. anteromedial T.
anterior T. (Dorenc)
medial T. (Hakuba)

. paramedial T.

. Parkinson's T.

. anterolateral T.

.lateral T.
posterolateral T.

(Glascock)

g. posteromedial T.
(Kawase)

e
- DO QO O T

U anterolateral
__triangle

anteromedial triangle ( Dorenc's approach® )
C3 (clinoid segment) Il (Fig. 14) (
, 1 ) proximal carotid ring
anterior (Dorenc's) triangle medial (Hakuba's) triangle
1) Dolenc's approach 2)
CS

anteromedial triangle

foramen spinosum

middle meningeal artery

CS lateral wall  visceral (outer) layer - visceral (inner) layer
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V3, lateral triangle, Glascock triangle

entry point 1) oculomotor trigon (Fig. 170) 2)
trigeminal impression Meckel's cave 3) Dorello's canal
2) CS (cavernoma, schwannoma, meningioma etc.), petroclival
meningioma invading the CS —IC-cave, C3 (infraclinoid), ICA proximal,

paraclinoid ICA, MHT (meningohypophyseal trunk), C5 & C4-5 junction (medial loop),

BA trunk & VA union CS Cé6 proximal clipping
temporary occlusion CCF
3)
30 semisitting postion
packing
approach frontotemporal (pterional), orbito-

cranial, orbitozygomatic, orbitofrontomalar craniotomies

1) superior orbital fissure 2)
foramen ovale - rotundum
- _superior orbital fissure : Dolenc's approach®  orbital roof
7)
Vi, v
orbital canal
unroofing ethmoid (sphenoid)
sinus anteromedial triangle C3
i triangle  COM (carotid-oculomotor
membrane) CS (Fig. 14-C)
- : (Shiobara®) Kawase's approach®

foramen spinosum
foramen ovale ( ) V3
V1 v
Parkinson triangle
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Approaches to the intra-CS lesion

CS CSs
(C5) (C2) CS Surgicel packing

retraction

CS pterional ( )

subtemporal transpetrosal approach

superior approach  pterional epi- and subdural approach vis medial triangle® (Dolenc)
CS

medial approach  contralateral pterional trans-shenoidal approach CS

lateral approach  subtemporal via Parkinson's triangle approach (Parkinson) CS

inferior approach  transpetrosal epi- and subdural approach™ (Glascock) CS

ICA (C5) ICA proximal clipping temporary occlusion
CS giant ICA sacrifice CS ECA - C5 bypass sugery
C5 CS

transpetrosal approach® (Kawase) subtemporal route

Meckel's
cave CS

CS

a. Dolenc's approach
(pterional route)
b. Hakuba's approach
(orbitozygomatic infra-
temporal route)

c. Parkinson's approach
(pterional route)

d. approach through
Mullan's triangle
(temporopolar rote)

e. Parkinson's approach
(subtemporal route)

CS ICA CS hypophyseal trunk C4-5
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Prkinson's triangle (IV - V1 ) paramedial triangle (I11 - 1V )

' C4-5 subtemporal approach through
Parkinson's triangle C3-4 anterolateral triangle (Mullan)
access route retraction (temporopolar approach) V1
root retraction (Fig. 172-A) pterional approach
through Parkinson's triangle (Fig. 173) Hakuba™
orbitozygomatic infratemporal approach anteromedial triangle
medial part (Hakuba's triangle) C3-4 Parkinson's triangle Cc4
Hakuba®* Parkinson's triangle "
dural entry point 4 mm m v cm
Comment : Hakuba intradural
v, Vi Parkinson's triangle

C3 (infraclinoid), ICA proximal, paraclinoid ICA
pterional (Dolenc's) approach® through anterior (Dolenc's) triangle

MHT (meningohypophyseal trunk), C5 & C4-5 junction (medial loop) ICA , CCF
subtemporal approach™ ' through Parkinson's triangle

C6 proximal clipping temporary occlusion
subtemporal approach® through Glascock's triangle

BA trunk & VA union subtemporal approach through Kawase's triangle (trans-

petrosal approach®)

carotid dural ring C3 portion juxta - duralring (IC - Oph , Sup Hypophys
A. - paraclinoid, suprasellar variant, IC-cave , paraclinoid , Infraclinpid )
14)

pterional approach (Kobayashi) for IC cave

unroofing of optic canal / removal of the anterior clinoid process to open Dolenc's

triangle/ carotid dural ring excision ICA ICA
carotid groove (cave)
superior hypophyseal artery IC cave ICA ventral
type medial type intradual neck & intradural or intracavernous
dome (Fig. 23, 24, 25)
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15.

1)
(orbit) ~ (orbital plate) _ (ala minor)
_ (orbitallamina) ~ _ (frontal proc.)
(orbitalplane) =~ (orbital proc.) (ala major)
(11, Oph A) (n,
IV, V1, VI, Sup Oph V) — (V2- infraorbital N &
zygomatic N, Inf Oph V) (Fig. 174-A) o frontal
foramen or incisura frontal N (V1) o orbital face
infraorbital sulcus or canal infraorbital N. (V2) o orbital lamina
orbital plate ant. & post. ethmoidal foramen ant. & post. ethmoidal
N & AV nasolacrimal canal B
zygomatico-orbital foramen zygomatic N (V2) (Fig. 174-B)
A X Zggi”mdm frontal bone % B frontal incisura
% ?3. _hg Opt.IC canal
% % ® 5 3?__2_’
: = - 3
J 5 B
=1 palatine 2y %o
el bone e : eg
Tnsln Fig. 174 - sulcu?zaf(())rr:r?tlen i
(Fig. 175) (SRM, IRM, MRM, LRM)
(SOM, IOM) ( ) (SLPM) SOM (IV) SRM, IRM,
MRM, IOM, SLPM D LRM (V1)
10 mm 4 mm ( )
(pericranial layer) (periorbita) 10 mm
23 mm mm
(Fig. 176, 177) (CS) 1, 1V, V1, V2, VI CS
v Vi (SOF) i 1V, V1
IV V (nasociliary N frontal N, lacrimal N)  Zin's ring
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LRM

.

(Atlas Human Anatomy (Netter FH) )
SOM : sup. oblique m. IOM :inf. obliquem. ~ SRM:sup. rectus m.  IRM : inf. rectus m.
MRM : med. rectusm.  LRM : lat. rectus m. SLPM : sup. levator palpebrae m.
CAT : common annular tendon ~ (Zinn's ring) ON (II) : optic nerve ( )
Il SRM SRM
SLPM IOM IRM
MRM (Fig. 176, 177)

IV CS Zin's ring SLPM
SRM SOM (Fig. 176, 177) IV  SLPM—
SOM

Vi IV CS Zin's ring AV

Zin's ring nasociliary N frontal N, lacrimal N
v ring frontal N
periorbita (Fig. 176-A) frontal N
SLPM supraorbital N supra-trochlear N supra-

orbital incisure (foramen)

VI Zin'sring SLRM LRM
(Fig. 177)
(SOV) (10V)
(CS) SOV SLPM SOM SLPM SRM
lacrimal V SLPM SRM muscle cone CS
(anterolateral triangle, Mullan) (Fig. 178) SOV  SRM—
SLRM IOV IRM
LRM—IRM muscle cone
CS SOV
(OphA)
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OphA (ON) ON common tendin-

ous ring 1/3 ON
ON ON
ON
ON (Fig. 179)
Fig. 176
supr%trgc_hdlearN (/
# ] S \
supraorbital N
SOM
SRM
lacrimal ! SRM
gland ciliary "?'i g :f (cun

lacrimal N e X\ . -— frontal N ganglion
LRM lacrimal N

frontal N
(cut)

supraorbital N supraorbital N ) supratrochlear N
nasociliary N f’

ciliary ganglion

IV lacrimal N i — nasociliary N
' 1l
i ,1% lacrimal N (ascending branch)
ciliary Ns ciliary ganglion

Vi % : branchto
(descending MRM (III)
branch)
A . ,
ciliary N Il (descending branch) v’ B
( VIl .
p173 ) Fig. 177

2)

(+)
biopsy + radiotherapy lymphoma

( ) radical resection
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L : dorsal nasal A
. = - (to face)

ontal V  lacrimal gland
supratorbital A &8

e
post '
ciliary A.- ethmoidal A
C(_)mmunication

lacrimal of OphA

central =
retinal A

Fig. 179
(Atlas of Human Anatomy by

Fig. 178 ( Netta )
Pernkopf )

LACRIMAL GLAND BONE | ——— osteoma |
dermoid cyst (invading paranasal sinus)

leomorphic adenoma : .
P . P i epidermqid cyst i
carcinoma ; >

PARANASAL SINUSES
NASOPHARYNX

LYMPHOID TISSUE invading Carcinoma

fymphoma
OPTIC NERVE
SHEATH
RETINA meningioma
:](:(tallr;?]tzjlis;onfa 5 BLOOD BORNE
’ - METASTASIS
OPTIC CONNECTIVE
NERVE TISSUE Adults : breast ca., lung Ca
glioma rhabdomyosarcoma chidren :neqroblastoma
(pilocytic astrocytoma) ) Ewing's .sarcoma
neurofibroma / neurilemmoma Fig. 180 leukemia
3)
o (Fig. 190)
15 30° ( 15°
pterional approach 30° )
chin-down

111



cosmetic bicoronal

zygomatic suture key hole ( pterional craniotomy key hole, Fig.
7) frontal base frontal craniotomy orbitotomy ( )
orbitotomy supraorbital N supraorbital incisura
orbital edge & roof periorbita frontal base

periorbita  frontozygomatic suture

(Fig. 9, orbitocranial approach ) frontal
base (= orbital roof) periorbita drill orbital rim
orbitotomy (Fig. 191) Fig. 51
(
)
orbitotomy periorbita frontal N SLPM (Fig.
176)
SOM—SLPM SRM—LRM
v (Fig. 176) S{0)V/
CS ON
OphA ON
(ON ON ) (Fig. 179) ON
ON ciliary ganglion SRM
Il (ascending branch to SRM & SLPM)
nasociliary N 1! IRM (Fig. 177)
SRM—LRM SPLM SOV
lacrimal A, V, & N SOV lacrimal
A &N ON ciliary ganglion ON ( ) ON
OphA SOM
v ON nasociliary N ON
i IRM
cavernous hemangioma
pieace  orbitocranial craniotomy (Fig. 181, 182) tumor
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SLPM (supraorbital N )—LRM SLPM  SRM

retraction fat tumor YAG

periorbital
incision

3)

- 1/2
( ) cm
(Fig. 184-A) periorbita
(frontozygomatic suture periorbita
periorbita ) _ frontozygomatic suture mm
line zygomatic bone frontal process (bone saw )
titanium plate
(periorbita

periorbita Midas-Rex Bl ) (Fig. 184-B)
periorbita periorbita

periorbita (LRM) ( LRM
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ON
LMR
ON
IRM

A short ciliary N

ON
VI LRM
183-B)

Lacrempl diked

A, Cllary A I, Blecies b

11 Inl. Diw. Inf. Thshiih. W,

periorbita

(Fig. 184)

Sk Ciliery M.| Tl e glios

periorbita
( periorbita ) (Fig. 184-C)
(LRM) retraction
LRM acccess Il
ciliary ganglion shortciliary N  motor root IOM
IOV
(Fig. 183-A) LRM acccess
lacrimal A & N lateral posterior ciliary
ON ON ciliary ganglion
LRM
LRM (Fig.
Fig. 183 ( VIIl, p.181-189 )

Lt il B Sup. Ophbth. V. Mior Boat

Lassrwmial Dl Lacrimal M. Sup. Dphik ¥
Lacrimal A 8 anglion

Lacrimal &, u;mr-:./ Lat, Post. Ciliary A

A Lilarny A : Lat. Beciug M Inf. Ophik ¥

Il Fal, Diw, lal, Hestve b,

lacrimal gland cancer (squamous cell carcinoma)

tumor  periorbita

LRM tumor (lacrimal A)

tumor
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