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Suboccipital Approach for Vestibular Schwannoma
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The aim of vestibular schwannoma surgery for neurosurgeons in the gamma knife era is total tumor removal
without any neurological deterioration. We describe anatomical landmarks such as the emissary vein, subarcuate
artery, endolymphatic sac, vestibular aqueduct, common crus, jugular bulb, and cochlear aqueduct and the related
surgical techniques. The suboccipital approach is one of the most fundamental surgical approaches used in neuro-
surgery and should always be revised based on recent neuroimaging studies and anatomical knowledge.
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Fig.1 A bone-window CT scan showing a well-developed emissary canal (arrow) joining with the right sigmoid
sinus (A). A large emissary vein (arrowhead) is exposed with drilling (B) and ligated (C).

Fig.2 A Gd-enhanced MRI showing bilateral vestibular schwannomas (A).
The right side was removed 10 years ago and the left side become
enlarged in spite of gamma knife treatment administered 5 years ago.
CSF aspiration through a dural incision at the occipitoatlantal junction is
often useful to avoid cerebellar swelling when opening the dura (B) in
patiens with large tumors and/or recurrent tumor. An arrow indicates a
small dural incision in addition to the regular dural incision for tumor

removal.

7 SR

BEET 7 7 v —F 13BN 72 o UBRIBAML TfThb i s
Z WSS, CREM R UEEM 2 FETE D w5,
EARERZELL, fihoxy FAEEHRICHZ SN
2591, Lotwhtakzxy FIZBEETSZ2ZETH
%, btubiuk, MR Z VT E 208, EFERE
Y IREED V) A 7 I & g IR o B CREMIBAME (pro-
ne-lateral position, three—quarter position, park-bench
position) ZHWTW3,

e

i

WEEO T2 I Ba L, BE L /NKROH

B

R AT IBE T, FI T 70 —F DA ERR B,
RIIE U T BT Rh % R E 2 3 O BEATH
2. PEMEEO A IEZEE O A TIMTE ORB I EE A
ENBIENHB, FORKRNY FOEADEHE2EZ
720, BH7V—>0Z#HL T3 54137 L —AMHE
THRET 31017,

B B

5~6 cm PUFOBHIEZAT 9. #ICRR 3 NHEEREL
Pl CHIBR T 21213, FEEDIRIX 5em ZMETH 5,
REBHIRIA & S IREFIRIA O % BT 5. Bz S IREHIR
TAOEHEIRDSFEL TWE I EXH 5, B2 VLT
SICHUAL EEIRIAOAE 2 22219 32, FYLT

Jpn J Neurosurg VOL. 16 NO.2 2007. 2 91

NI | -El ectronic Library Service



The Japanese Congress of Neurol ogical Surgeons

endolymphatic
sac

vestibular
aqueduct

lateral / ool
semicircular
canal
/
vestibule
pons

Fig.3 Diagrams showing a cross—sectional plane of the
suboccipital approach for a small vestibular schwannoma.
Note the double-layered arachnoid fold over the tumor
and the subarcuate artery (SA) (A). The arachnoid fold
should be pealed off toward the cerebellum (cbll) after

Fig.4 A diagram showing a cross—sectional
plane of the operative field. The dotted
line indicates the border of the bone rese-
ction to prevent leakage of the endoly-
mphatic fluid.

dividing the subarcuate artery (B).

Fig.5 A bone-window CT scan (A

) and 3D-CT (B) of the right petrous bone

showing the internal auditory canal (arrow head), and vestibular aqueduct
and endolymphatic fossa (arrow, A and B).

FHCBEBH L THELZIEI 3L (Fig.1), 4cm BD
REDIEE CIERBIEALE CHRB L TB L ODEETH
%, REOEELCEHEMG c, BEEE U L AMIE
BErE D o R 2 HEBR T 2 ATO B T/ D IEIR 2 72 L
I, EEEMERTHOBEIC/NIIBEZ N 2 T HMIZE
BatE o EEMK 2 PR T 2 FE0H 5 (Fig.2). b b
A, MiHTD & BETAARLY B FULFESE I 557 H TR ol
MEOBADPS FLF—R2HREL TH Y, RBHETL
£ CHBT 203, MIBREMRED-9, UFEROB
R CHE I L, AR OUIR LT 20
DIk, BEMEETFMTIE, kBN OBHAICKT 535
S 2EOTHOBIMER

92 MseE 16%2%5

JERESTER

RE N7 7n—FCEELBHT 2 L, NEAIHLTY
TR 2BOE S ZHERLTwEYY ZoLeyE2HE
fLaZigh: /NI & 3 RIBET 27U, MR O ME
Bz TE 2, KHZS TENR (subarcuate artery) 23
O/ EEEE WTHTE (subarcuate fossa) 12iE
ALTw3 (Fig.3). = TEMRIE, WEBMR AT/
Bk URIEEIIRD: & L, 2~3 REET S Z L b
b5, FETT/ANKEINRD LV — 7 DNEEER IS L7
D, HEHEIC P Y2V ZEDEDIAATOE Z LDH
2V BT BRI RE S O # A AT (petromastoid
canal) ZHML, TEHROMEMICHHET 2. WENRE

2007 f£2 A

NI | -El ectronic Library Service



The Japanese Congress of Neurol ogical Surgeons

=

B

jy

Fig. 6 Serial diagrams showing the protective dural flap method for opening the internal auditory canal.
The dural flap was pulled with a thread (A) and extended with a tapered spatula to make a bowl
(B and C) in order to prevent the spread of bone dust and irrigated solution.

ES: endolymphatic sac.
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Fig. 7 A bone-window CT scan showing the high—positioned jugular bulb (arrow) before(A)and after surgery(B).

This intraoperative picture shows the technique we used to displace the jugular bulb to the spinal side by
pushing bone wax (asterisk) into the skeletonized jugular bulb (C).

Fig.8 A T2-weighted image (A) and bone-window CT

B) showing the cochlear aqueduct (arrow). Arrowheads

indicate the cochlear aqueduct at the spinal side of the opened internal auditory canal (C).
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