1 History of Cerebellopontine Angle Surgery ..............c.c............ 1

Description of CP Angle Tumors and First Attempts

AL SUMZETY Lottt 1

Improvement of the Surgical Outcome and Introduction

of the Standard of Complete Tumor Removal ........................... 3

Development of Operative Techniques to Preserve

the Facial Nerve ...
Translabyrinthine Approach...........ccooivviii
Transpetrosal Approach ...
Middle Fossa Approach ..o,

Modern Period of Functional Preserving Safe CP Angle

SUMZETY o
Hearing Preservation ...
RAIOSUIZETY .oiieiiiieenitrere et

REFEIENCES .. uiviieiii ittt

wn wn A

AN NN

2 Microsurgical Anatomy of the Cerebellopontine Angle

by the Retrosigmoid Approach...............cccooi 9
Posterior Cranial FOSSa .......c.ovieeiiiniiaiiiiiiicciiecce e 9
The Cerebellopontine Angle............cocooiiii e, 9
Cerebellar SUMfaces ......ccooieirirereirircecie e 11
Cerebellar Brain Stem FiSSUres........cocoooviovivovioiiiiniienene 14
Cerebellar ATteries . ...covvviereiieiei et 16
The Fourth Ventricle ..........coococoiiiiiii 18
Three Neurovascular COmMPIEXES .....oovveerivieriiiiiiiiiiinin e 19
Upper Neurovascular Complex........ccocooooiiiii 19
Trigeminal ROOt ANAtOMY .......c.cccoeiiiiiniianiiniccicene e 20
Anatomy of Vascular Compression in the Upper
Neurovascular Complex .........cocooeviiniiniiinni e 24
Arterial Relationships...........ccco 26
Venous Relationships .......ocovvoiiiciiiic e 29
Suprameatal Extension of the Retrosigmoid Approach............. 32
Middle Neurovascular Complex .......coococninieecnn RSO 34
Anatomy of Acoustic NEUromas..........ccoeievveiieorinioienennninnnn. 34
Meatal Relationships ......c..ocoeveeeicoiiniiic et 36
Retrosigmoid Approach ... 37
Brain Stem Relationships..........cooveevioiericicieececice 39
Summary: Anatomy of Acoustic Neuromas ...........cccceovevevnnnn. 45
IX

Bibliografische Informationen S HE
) digitalisiert durch 1 L
http://d-nb.info/1027633773 *B I0OTHE


http://d-nb.info/1027633773

Anatomy of Vascular Compression in the Middle

Neurovascular CompleX.......coociiiiiiiiiiiiiii e

Cochlear and Vestibular Nerve Compression Syndromes .........

Geniculate Neuralgia.......coocoeeeicvieneenicnieenennns

Lower Neurovascular Complex ..........cccocooviiiiiiiinii,

Neural Relationships .........ccoceceoiveniinncienienee
Anatomy of Glossopharyngeal Neuralgia.......
Vascular Relationships ......c.cccocciniininnnnas
Vascular Compression in the Lower
Neurovascular Complex.........cccccne.e.

Tumors Involving Multiple Neurovascular Complexes................
Telovelar Approach to Fourth Ventricle............cocoiii
References. ..o

Neuropathology of the Cerebellopontine Angle

and Its Surroundings ...........c..occevovreeiiiiccnee e
Introductory Remarks ...
Pathology of the Peripheral Nervous System ...........c..cccccovenn.

SChwWannoma ......cooeeevieeiieee e,

Malignant Peripheral Nerve Sheath Tumor (MPNST) ..............

Pathology of the Autonomous Nervous System ..o

Jugulotympanic Paraganglioma.....................

Pathology of the Meninges ..........cceovririieiiniicccce e

MENINGIOMA «.ooeniiieieiereieereceee e
Hemangiopericytoma ..........cccoceviveccennninnne.
Hemangioblastoma..........cccecvveveeriencnnenenn
Leptomeningeal Melanocytic Lesions.............
Meningiosis and Solid Metastatic Tumors......
Acute Bacterial Sive Purulent Meningitis.......
Tuberculous Meningitis........co.cooviciiine,
Sarcoidosis .....cocicrieiinii i
Aspergillosis. ..o
CryptoCOCCOSIS ..ccvvvviniiiiviniinircie e
CYSUCEICOSIS.c.eeenveerieiirireeiecece e
Echinococcosis. ......ccooviviiciiiiiniicciiie

Pathology of the Osseous Skull Base..........c.cccoooiiiinnnnn,

Fibrous Dysplasia.......c.cccccevviniiniiinicniiinns
Aneurysmal Bone Cyst ...
Osteochondroma.........ooeeeeccicenniiccciie.
Chondroblastoma ..........ccococeveiiiiionicninicnne,
Chondrosarcoma.........cocoeveerecinienincecnceeienee
Chordoma ........ccoveveerieieneeeceicic e
Endolymphatic Sac Tumor..............oe

Pathology of the Sellar Region e

Pituitary Adenoma .........cccccveenieniicicine
Pituitary Carcinoma ........cocceeeeiiiiiincinncnne

Spindle Cell Oncocytoma of the Adenohypophysis..................

PItUICYtOMA. . oveeieeiiiiericccvn e
Granular Cell Tumor of the Neurohypophysis

50
55
58
59
60
61
63

63
63
65
70

73
73
73
74
76
77
717
78
78
81
82
83
83
84
35
86
86
88
89
29
89
90
91
91
91
91
91
92
93
93
95
96
96
97



xi

Craniopharyngioma. ... 97
Xanthogranuloma of the Sellar Region.............cccooo 98
Pathology of Regional Glial Tumors ...........cocoorimiiineie 99
Pilocytic ASITOCYLOMA ..c..euveeerrerviiiiiitiercieiecene e 99
Pilomyxoid AStrOCYIOMA ...cccvveeiiriiniimiiiiiciie i 99
EpPendymoma........coeeiieicinieiiiii e 100
Pathology of the Choroid Plexus of the Fourth Ventricle .............. 100
Choroid Plexus Papilloma........cocooiiicnininiiciniiiincciinnne, 100
Choroid Plexus Carcinoma ...........cccccoeevceienenonnninc s 101
Pathology of the Hematopoietic System.............cccooveiiiiiinne 101
Primary CNS Lymphomas ..........ccccoeiiiiiiiiienens 102
Langerhans Cell HiSHOCYtOSIS.....ooiiiviiriiiiin e 102
Non—Langerhans Cell HiStiOCYLOSIS .eovereereriiiiiireesieveeeinieeens 103
Pathology of Germ Cells.......c.ccooviiiiiiiiiiii 104
Germ Cell TUMOLS.....c..oceiicicicetiee e 104
Tumorlike Dysontogenetic CYStS ......c..ooveciviiiriiniiiniceens 105
Pathology of Blood Vessels and Circulation.............ccocevieinnnnn. 105
Arteriovenous Malformation..........ccccovieiiiniiiie 105
Saccular ANEUTYSIM ..c..oocoiiiiiiiiiii ittt 107
Ischemic Brain Infarct.........ccoocoeveeciiiiiicie 109
Hypertensive Angiopathy and Brain Hemorrhage..................... 109
VASCUIIES ..iiieeeiiii ettt e eie e et eerce e cenre et e st et s 110
REFErENCES .. .oecvieieiiieiiieeie et 112
Approaches to the Cerebellopontine Angle .......................... 115
Middle Fossa Approach ........c...ccocooiiiiiiiiiiiii e, 115
Standard MF Approach .........cccccevviviiiiininncieneineeecccn 115
Extended MF Approach............ccccooiiiiiiiiinii s 118
Translabyrinthine Approach and Its Variations ............cc..c.coooee 119
Operative TeChnIQUE.........ccoveeiiiiiiiiii e 119
MaAStOIAECLOMY -.oeeinriiiiiieeiet et ena e 119
LabyrintheCtomy ....c.coooi it 120
Surgical QULCOME ....cuiiuerieieiiciinii e 120
Retrolabyrinthine Approach......c.cccovvniniiiii, 121
Partial Translabyrinthine Approach............cccccocoiii 121
Transcochlear APproach .........cocoocciiiiiiiii s 121
Combined APProaches.........ccviiiiiiiiiiiiiiccie e 121
Combined Translabyrinthine-Retrosigmoid Approach............. 122
Translabyrinthine-Transtentorial Approach ... 122
Retrosigmoid Approach ..........ccccccoviiiiiciiiiininee e 122
Benefits of the Approach.........coccciiiiiiiiiniiie 122
Patient Positioning and Anesthesia Considerations................... 123
Anesthetic Considerations .........c.cocoereiiiriiiiieieainineee e 123
The Semi-sitting POSItON ....c..c.ooviieiiiriciiiciciciniciic e 126
Standard Instrument Sets Used in All CP Angle Surgeries....... 128
Skin Incision and Craniotomy........cc..ocvveeeeeerrececiiernrcsenneens 128
DUra INCISION ....oceeeviiiee et e 131
Hemostasis, dural closure and mastoid occlusion..........cc.ccce.e 132

Reconstruction of the Posterior Skull Base..........ccccooiiienaneee 134



Xii

Drawbacks of the RS Approach..........cccoocoiiioiniiniiin
Limited Exposure of the Fundus ...........c.o.cccovniininciiii,
Need of Cerebellar Retraction...........ococevceiivveiiniencnciiieee,
Postoperative Headache .........covveeiiiiiiiiiceceecc
Pneumocephalus and Tension Pneumocephalus........................

References. ..oooiiiiiiiii e

Vestibular Schwannomas.......................
Epidemiology .....ccoviriiieiiieceie e
Biology of VS o
Molecular GEMELICS ......vvviereierirerieneeeireee et e
The NF2 Protein.....ccoceiioiiviiiniceeni e
Pathogenesis of VS ...,
Origin of VS oo
ClasSIICAION ..c.ueiiiiiiiec et
NEUrOTMAZING ...eoviiiiiiiieiciie et
Clinical Presentation ..ot
Management of Patients with VS ...,
Conservative Management..........cocveciiiiiinnciinincec
Surgical Treatment of VS ...,
Radiosurgical Management of VS ...
RELEIENCES...c.uiiiiiiiiiiiiei e

Neurofibromatosis Type 2 and Other Bilateral
Cerebellopontine Angle Tumors................coccooooiiiiiiiii.
Neurofibromatosis TYPe 2 .......ocovvviimiiiiiiiicc e
Criteria for DIiagnosiS.......occcociiiienieiiciii e
GENEUICS vttt ettt st
Clinical Presentation .........coccoceevrciiiiiiniiic e
General Management ...
Large VSs o
Smaller VS, Useful Hearing.........ccccovevvriiinienincceesiecene
Surgery on the Only Hearing Side ...
Personal SETIes .......cocvivviireriiiiir ettt
Other Bilateral CP Angle TUMOrS......coovvivivienieeiie e
Hearing Rehabilitation ...
REFEIENCES .....eoiiiieiiic ettt

Meningiomas ............cocooiiiiiiiiiie e
Cerebellopontine Angle Meningiomas ............ccoocooveirincnnnnnene.
Epidemiology oo
Pathogenesis and Pathology ..o
ClasSIICAtION .......coeiiiiiieicc e
NEUrOITMAZINEG ...ttt e
Clinical Presentation .........cococceveeiiiorenieoenniennnineceene e
Management. ...t
Petroclival Meningiomas ...........ccoocoveiiiirinricinceceeeecene e
General Features.........oovviiiiiiiiniieccs e
MaANAZEMENT ...ccutiiiirieiriceticc et
Foramen Magnum Meningiomas.........c.cccocveeenininnininieneeennens

141

147
147

371

375
375



xiii

10

General Features. .. ...ooveiieiienceciiics et 483
MEANAZEIMENT ..c..oiiiiiieiiiiiiit et 483
RETEIENCES ...cviveiie ettt et 502
Cerebellopontine Angle Epidermoids ............................... 509
General FEatUres ......io i iiiece et 509
NEUTOIMAZING ...oivvieiiiieeiree et 509
Clinical Presentation ........ooocovererircrierieeeeniiieiiann e 511
MaANAZEIMENE. ... ettt b 511
OULCOME ...vieiieeiie ettt s ee e 515
RECUITENCES .ottt ettt et 515
REFEIENCES ... ciiiiiiiie ettt ettt 545
Nonvestibular Schwannomas ..., 547
Trigeminal Schwannomas.........c.ocooooviiiii 547
General FEatures.........ovvvveeeeiieeiienciieiiie e 547
NEUTOIMAZING ...t 547
Clinical Presentation ......c..cooceoiiioiiiiiinniins e 549
MEANAZEIMENT ...t 549
Oculomotor Nerve SChwannoma .........cccoooveviiiiiiiiiieies 577
Trochlear SChWannOmMAas .........cccoeviriiiiiiiiiii e 5717
Abducens Nerve SChwannoma .........ococeeiiiiaiinenniienn e 580
Facial SChwannomas........ccocverreieiiiiieicnieeces e 583
Cochlear SCRWANNOMAS ...........ov.ivereivereeeesersersseeeseieeeeceeeenesereenes 604
Lower Cranial Nerve Schwannomas...........cccoccvovviniiiinnnnnnn. 604
RETEIEICES ...ttt ettt 604
Jugular Foramen Tumors....................o, 609
General FEatures ......ovoeiecieieir e 609
INEUTOIMAZING .eoeveiiiiierter ettt 609
Clinical Presentation and Diagnosis .........ccccooviiiiniiraininiinenin 610
MEANAZEMENT......oiiiiieiieieiie it 611
Operative Approaches ... 611
Endoscope-Assisted or Pure Endoscopic Tumor Removal........ 617
Extended Endoscopic Endonasal Approach ... 625
Postoperative Care and OULCOME .........cooriiiiiiiiiieiiiiicc 625
Lower Cranial Nerves Dysfunction...............ccccooinininnin, 625
POStOPerative Care..........cvieiivrieiieie e 625
Radiotherapy/Radiosurgery........ccococeniiiniiiniiieinne 626
Jugular Foramen Schwannomas.............c.coiinnn 627
ClasSIICATION ....ooviiiiiiie ettt e 627
NEUTOIMAZING .....cvevievirienieeeiecreii et 629
MANAZEMENT ...t 637
Hypoglossal Nerve Schwannomas............cccocoiiiniiniinnnnn 664
Glomus Jugulare TUMOTS ...........ccoiiiiiiiii 664
General FeatUres. .. ... 664
Pathogenesis and Classification ... 664
Clinical Presentation ..........ooccovvieriiiciciiecicciiiieieere s 666

© MANAZEMENL c.ceiireirietieieicete e 668

Meningiomas of the Jugular Foramen ... 686



Xiv

11

12

General FEatures......oooovciciieiiir e v 686
INEUTOIMEAZING ..ottt s s 686
Clinical Manifestation .........ccocuvieriricineienicereiee e 691
Operative Treatment..........occoooviiiiiiiiceic e 691
RETEIENCES . ...viiiiieiii it 698
Other Cerebellopontine Angle Tumors..............c..cocooiinne. 703
Intra-Axial Tumors Extending Secondarily to the
Cerebellopontine Angle ... 703
Brain Stem GHOMAS ...o.coociviiiiciiie e, 703
Choroid Plexus Papillomas .............c.ccccoiiiiiiiii 714
Ependymomas.........cooceeriiiiiiiniiiniicniiin e 718
Subependymomas ........c.ccoocieveiiiceic e 726
Medulloblastomas .......cocveeeeriiniioieccc e 730
Lymphomas .......cccociimiimiineii i 730
Rare Extra-axial Cerebellopontine Angle Lesions .........c.ccccoceeee. 730
ATAChNONd CYSES coeoniiiiiiieiee e 731
DErmOdS ..o e 740
Hamartomas .......c.ccvvieniiiiii e 744
LAPOMAS .ttt 748
NEUrenteric CYSS it 749
Hemangioblastomas ........c...cocviviorieiieiiiiiincein e 757
CP Angle Metastases.........cocoieiiiirimecaiinieeeere it ane s 764
Collision TUMOLS .....eeiiieceeec e 767
Vascular LeSionS. ....covviiveriivieciiicccnt e 773
INEUTOCYSTICEICOSTS ovvviiieiieniitr et 788
Temporal Bone and Petrous Apex Lesions ..o 788
Cholesterol Granulomas of the Petrous ApeX.......ccoccvrvveveecninnnn 788
ChOordOomas .......cccceiiriiiioiiiiin e 798
Chondrosarcomas .......cooocouecioiirrir e 807
Chondroblastomas ... ....oveoverieieri e 818
Endolymphatic Sac Tumors ..o, 818
Fibrous DySplasia.......cccocvevvrviiiiiiniciiii e 834
OSLEOMAS ..ot s 839
Pleomorphic Adenomas ..........cccoooviiiiiiiiiiiicc 840
Intralabyrinthine Schwannomas.............coccoovieiiininicnincnn, 844
References....cooviiiiiiiii e 844
Management of Facial Palsy e 855
Restoration of Facial Nerve Function ............c..cccooiins. 855
Principles of Nerve Anastomosis..c..coviiinieneiciiinieneeccencnes 855
Facial Nerve Reconstruction ...........ccooooeiiiinniiiincicce, 855
Facial Nerve Reanimation with a Donor Nerve
(or Indirect Facial Nerve Reconstruction)..........cceeeeevieeveeenennn. 862
Plastic Surgical Procedures............cccccooiiiiviiiii 868
PhySIOtherapy .......coveviiieiiirirciicce st 869
Be Care. oo 869
ReELOIENCES ...t 870



