NIFESFE 30% 25 [ 69~81 (2004)

EMABNERICH T B 3 RTEGROFAMICEET SR
Fidk HE

ESEABNERL, REBORBHNMIEL EDEERIPNREERTIETEZSL,
BEWVFBFBOND &, BEHRP VPRV EEOHHMER T 2BN-FWEEETH .
LhlL, EEBEVIPEET HHEBTOBEREET 5720, REEARFRORTEHY
CHSEODEWFRE SN TV,

B ARE10ADIER % FiEEME T ICHBIL, BHBRERLICIT ODOMERIC
SWTIRS L. ZORE, #ERAVShTEABIZNEER, TOREFECK>TR
FTLHEBECERHREL I LUBEDI .

72T, FHICHDEA#FAERBOEEREY TH SEEEE, Z+RE, B4, AE
ki, BvE, REEINR, S KERR, BRRIROALERIRL 2 3 RTBE&EFRL,
ZOERMEREICOVWTHIL . #EE 3 ATEKRIE, #ESAMEEZIIFNICE
@Y ABICERATHY, +oEBEEEL TV WIIOFH I2L—Ya E&T5K
ICBWTH, FENBABELSBEL LHEEARBEELEHTS LNV TEL.

* -, 2O 3 XITHE & % navigation system (ZIGHA U T BEIBREIT> & C 5, #iFE
RO EERENEEEISBEELDD, POERPLPICEYHIBREIT) CEPRIERTH - L.

CFRi164 9 A21H %3

Three Dimensional Images of Microsurgical Anatomy for a Transpetrosal
Approach

Norihiro ISHII

A transpetrosal approach can provide neurosurgeons with excellent exposure of lesions of the
clivus and the anterolateral portion of the brain stem, because they can be approached
perpendicularly with a short working distance, various angles for dissection are available, and
minimal retraction of the temporal lobe and cerebellum is necessary. The operative procedure
through this approach, however, is an extremely difficult one, because the petrous bone is
anatomically complicated and maximized drilling is needed.

Ten cadavers were dissected under an operative microscope and the problems involved in safe
drilling of the petrous bone were examined. The anatomical milestones, which are usually used
during this procedure, were not necessarily reliable.

Selective three dimensional images of the petrous bone involving such important structures as
the facial nerve, semicircular canals, cochlea, vestibular aqueduct, sigmoid sinus and internal

carotid artery were made using the workstation (Advantage Windows). These three dimensional
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images were very accurate and could be used as a preoperative simulation, which was useful for

preserving important structures. They were also applied to a navigation system during a posterior

petrosectomy. This method was also extremely useful when drilling into the petrous bone as
rapidly and safely as possible. (Accepted on September 21, 2004) Kawasaki Igakkaishi 30(2) . 69—8I,
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Fig. 2. Transmastoid and extralabyrinthine bony stage of posterior petrosectomy.

The vestibular aqueduct and sino-dural angle are exposed.

VA : vestibular aqueduct, SDA : sino-dural angle, MD : middle fossa

dura and PD : posterior fossa dura.

e

Fig. 3. Transmastoid and extralabyrinthine bony stage of posterior petrosectomy.

The tympanic cavity and facial nerve are exposed.

(5530% %25 2004)
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Fig. 5. Two dimensional (2D) images (A~F) of the petrous bone at the level of the internal auditory canal. The semi-
circular canals at each section of the 2D images are shown in yellow.
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Fig. 6. Three dimensional (3D) images of each selective microstructure of the petrous bone.
A the malleus and incus. B : the facial nerve. C : the v . D ! the labyrinth.
M ! malleus, I : incus, IAC & CP i al nerve, LP @1
portion of facial nerve, GG : geniculate ganglion, GPN : gre: ' rve, TP tym portion of facial nerve,
VP { vertical portion of facial nerve, ICA : internal carotid artery, JB : jugular bulb, SS : sigmoid sinus, Co : cochlea,
S : superior semicircular canal, L : lateral semicircular canal and P . posterior semicircular canal.

inthine
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Fig. 7. Posterior aspects of the selective 3D images of the right petrous bone.
A : 3D images of the internal carotid artery, sigmoid sinus and jugular bulb. B : final images of the selective 3D images.
ICA : internal carotid artery, JB : jugular bulb, SS : sigmoid sinus, SC : semicircular canal, GG : geniculate ganglion,
GPN : greater petrosal nerve, VP : vertical portion of facial nerve, VA : vestibular aqueduct, M . malleus, I : incus,
Co : cochlea and IAC : internal auditory canal.
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Fig. 8. Various aspects of the selective 3D images of the right petrous bone.
A : superolateral aspect. B . medial aspect. C : superior aspect. D : lateral aspect.
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Fig. 9. Medial aspects of the selective 3D images of the right petrous bone.
A : 3D images without bony structures. B : 3D images with bony structures.
FN ! facial nerve, SC : semicircular canal, Co : cochlea, M : malleus, I : incus, IAC : internal auditory canal, SS :
sigmoid sinus, JB : jugular bulb, and ICA : internal carotid artery.

KAWASAKI CADAVER 2

HANASAKI CADAVER 2

Fig. 10. Four screens of the navigation system during a drilling procedure.

A :a coronal reconstructive CT image showing an operative point (the crossed point of the two red lines). B :
intraoperative microscopic view (the tip of the bar pointing at the genu of the facial nerve). C : axial CT image showing
an operative point (the crossed point of the two red lines). D : selective 3D images of the petrous bone showing an
operative point (white arrow).

CP : canalicular portion of facial nerve, LP : labyrinthine portion of facial nerve, GG : geniculate ganglion, GPN :
greater petrosal nerve, TP : tympanic portion of facial nerve, V & C . vestibular and cochlear nerve, IAC : internal
auditory canal, SS : sigmoid sinus and ICA : internal carotid artery.
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