Bibliografische Informationen
http://d-nb.info/1005454302

1 Aortic Arch and Origin of the Cranial Cerebral Arteries...........ccccceevrenne 1

2 Carotid ATLETY (CA) c..oveeeeeeecevetvetveesceceaecusessssesssssessssenssessesssssasesssessesessiossas 5
2.1 Cervical SEZMENL ........ccuiveereccereierieserereeseseeseesee e seessesssrtenesseesssrnsnns 5
2.2 Petrous SEZIMEDL......ccccverrerereieererrrenreseseeserseesessteseestssrsoesessecseersrercososseseesees 5
2.3 Cavernous SEZMENL........cecveeerrrreirrcersiesarrnreseesessinereeeessesssessocesesaeesssssnen 6
2.4 Supraclinoid SEZMENL ..........cceverermrieeererecrreereteeeeesssrreesesees s seesesasssas 7

2.4.1 In the Ophthalmic Segment Arise the Ophthalmic Artery
and Superior Hypophyseal Arteries........ccovmnmrcncecviceininiincncnnens 8
2.4.2 In the Communicating Segment Arises the PcomA ....................... 13
2.4.3 In the Choroidal Segment Arise the Anterior Choroidal Artery
and Often Perforators Directly from the ICA ......ccccccovvernceuecnnennes 13
2.5 Congenital Anomalies of the ICA.......ccccooieieeveriiereeteete e neene 16
External Carotid ATLery...........ccooomieivvrimnrececiieneeesieseesieeresseeseessssassesans 21
3.1 Superior ThYroid ATTETY ......cccccvvererrerercerrirereseeseenereseesecaesessronsseesesascnss 21
3.2 LiINGUAL ATTETY .couvireeiienerrencerersiesseesenstssrseaessesseesstssteseesssrereenesnessessene 22
3.3 FACIAL ATTETY couveeiiiieeieieetreteeeertesse et e resanseeessaestnssessressasssasstarasssessssessos 22
3.4 Ascending Pharyngeal ATtery ......cooceoveveecenenrenreneesenireennrcesesmreeseoseescesens 24
3.5 OCCIPIHAl ATETY .ottt et st seone e 25
3.6 Posterior Auricular ATTEIY .....c.ccveceiviriiierconnmimeacevecsiniecnnssssnissesssenssosone 26
3.7 Internal Maxillary ATtery .......cccccceceerirvevneccinninmieiirieseecenriesoninennscassens 26
3.7.1 Proximal Branches........coecvemvreeninninriinicscnciiccceeisiencencecnens 26
3.7.2 MasSticator SPACE........coviivicenmniiiniiciirentscsistsinsss e 29
3.7.3 Distal IMA ..ottt 29
3.7.4 The Terminal Branch .......ccooeroneemmimcccvnmiciicereeiiiieceecnenns 31
3.8 Superficial Temporal Atery .....ccovciiiiiiiiiiniine s 32
3.9 SUMIMALY .eovviiiiiirtiinceireetst et sttt sesseae st e sreassssanesteseessenassessuesssnaes 32
3.9.1 Vascular Malformations............cccveueeee 32
3.9.2 Hemangiomas ...........coceveeeeeceemeeresecouenssnnenees 34
3.9.3 Juvenile Angiofibromas.......ccoceeveveururrenrunne. 34
3.9.4 Paragangliomas (Chemodectomas) 36
3.9.5 MENINZIOMAS ...oeveeeerereeerieererrineeeenaienasenessseseessneneeseasssessonssesssesssronses 43
3.9.6 General Considerations in Endovascular Treatment
0 1he BCA ATCA...cuecveveeerinreceteietrrceeeeestrasee et ssetneseesenesnnane 43
ix

digitalisiert durch EE%J%&JFIF#
IOTHE


http://d-nb.info/1005454302

X Contents
4 Anterior Cerebral Artery ... 47
4.1 Precommunicating SEZMENt ...ccccevvveiciiniienineete it 47
4.2 DiStal SEZIMENLS .....correeeeereereerercccriiieiees et estsrre e bbb s sbassssnssesbans 48
4.2.1 Infracallosal SEZMENt .........ccceiiiiniiieieirieneereiiee et 49
4.2.2 Precallosal SEZMENL .....cceoereerrecceierimiiiiisnieseisisnses e sseesssssens 49
4.2.3 Supracallosal Segment........coccouimeeinierininne e 51
4.2.4 Cortical Branches........coeeveccererereseneescsinsisiiseesnsiesssssesesssesssssnans 51
4.3 Anatomical Variations.......c.ceeeeverereerneesieniinsinmrimseeimnisissssseesesesssssssssens 51
4.4 VasCular TEITIOTIES ....ccevverveeeereertertrsreomsnencssestessessesesssssessssnssesssessassesnns 51
4.5 ADRZIOZIAM ..ttt ctrte et st s s s b sa s s enabesaens 56
5 Middle Cerebral ATtery..........ccooevevieecceccinreecenrereceeteeeeses s sre e 57
5.1 M1 SeEMENt .....ccoiiiiiiieernitiieneee et 57
5.2 M2, M3, and M4 Segments.......cc.ccoeeueereeeermrimsinsiisinnieccsscsssseneesnsesesennes 59
5.3 Anatomical VariationS.......ceeeeeeereesesruesueseesreencnissesisesseennesssssesesssessensenes 63
5.4 Vascular TEITItOTIES .......eeceeererurrerercraerieseesnenrcemsimsssesessesstsneessensasasssnsnes 64
5.5 ANZIOZIAIM .ottt ictcitcassesesas e ssscssisssseresssssssssensens 65
6 Extra- and Intracranial Vertebrobasilar Sector .................cocennn 67
6.1 EXIracranial SECtOT.........coeemirvevirerrenreeresnescescsessessesecssersessnestsssessessossensens 67
6.1.1 BIanChes...co.ocieiieiieeeeetecretereca e eresereeeee e ee st e e e s eseas 67
6.2 INtracranial SECLOT........vviececeeiriirecnrirererertneereseestes ettt s reseiens 69
6.2.1 Branches of the VA ...t 70
6.2.2 Branches of the Basilar Artery .....c.cooeveceneernvnvncnnnscceeseenenneen. 71
6.2.3 Cortical-Subcortical Branches of the Cerebellar Arteries .............. 73
6.2.4 Variants of Vertebral and Basilar Arteries .........c.cccvvevveveerericrrennen. 74
7 Posterior Cerebral ATTery ..........cccococvievereneneneinnrenerererresrsreseeeeeneeennas 79
T1 P1 SEEIMENL ..ttt eeete et eeae st aaense e besses e seseeneesanes 79
7.2 P2 SEEIMENL .oeeiiiiiteeecieetceetetere et serectseesestessansst st et sseseaseneaens 80
7.3 P3 SEEMENL ..ttt et seceesae sttt era e s st eaeeanas 81
T4 P4 SEEIMENL .ttt s et seesesetstese et s s e nsesesasessnsnesetasans 81
7.5 Anatomical Variations........cocveevvereereeresrieerieeensesesesuessessessessessersssrsssesns 81
7.6 Vascular TEITIOTIES ....cocoveueuerirereeereenieeeeeeercstrieie st stssit et e snasssesaseseseanas 84
7.7 ANZIOZIAIM ..ttt e et eenes 86
8 Vascular Territories ..ot 87
9 Cerebral VEINS ...........ccoiiieeccceen et ettt epenan 91
9.1 Supratentorial Cerebral VEINs ..........ccceeeieerenenenenieinririnesesseesesseseseenns 91
9.1.1 The Superficial SYStem.......cccveueereecmerererreciienreeennseeeecnrnns 92
9.1.2 The Deep SYStem ..o ieceirreieeeceetecnteiec st esece et rervaene 97
9.2 Infratentorial Cerebral Veins (Veins of the Posterior Fossa)..................... 100
9.2.1 SUPETIOT GIOUD «eovevevervrerereerreseeecneeceetseresessse s s s et se s s sanans 101
9.2.2 Anterior Petrosal GIOUP......cocovececereecveeriere et 104
9.2.3 Posterior Tentorial GIOUP ......c..ccceuvererererrseresereseemerenesessreeserereresenns 105
0.3 DUTAL SINUSES «..coverticieieeeie et ceeste e eesss et ee e esseoseseseesenetsaaaas 105
9.3.1 Superior Sagittal Sinus (SSS) ......cceerrirrerereriee et 105

9.3.2 Inferior Sagittal Sinus (ISS)...c..cccererrecrrmreeeirnrerrerece e eesereens 106



Contents xi
9.3.3 Straight Sinus (SS) ..eeveeeeirirrreeereerecicererret et 106
9.3.4 Occipital Sinus (OS), Marginal Sinus (MS)......coeevviiiiinininniinnaes 106
9.3.5 Transverse SINUS (TS)...ccevcceruerrrrerrerrerrerreeseereerensneseeseessesesnssneseeseens 106
0.3.6 Sigmoid SINUS (SISS).cuivreriivieriirrirrirriniesrersereetsrtst et sessneseeeesenns 106
9.3.7 Superior Petrosal Sinus (SPS) ...ceeceeieiieriiceemrrereeereereereseseenieee 107
9.3.8 Inferior Petrosal Sinus (IPS) 107
9.3.9 Sphenoparietal Sinus (SpS) ........... 110

9.3.10 Cavernous Sinus (CS)...co ittt eeeseenne 110
9.3.11 Superior Ophthalmic Vein (SOV)......cccoeveiiveenienccenreennieerreereeeenaces 111
9.3.12 Inferior Ophthalmic Vein (IOV) ....ccoouiiveeveriinieerneecensiceneecneneens 111
10 Extracranial Venous Drainage 113
10.1 Orbital Veins 113
10.2 Facial Veins ...ccococvcievueneneen 113
10.3 Retromandibular Vein 113
10.4 Posterior Auricular and Occipital VeinS.....cooveverenvereeerenenvenreeersenereens ‘114
10.5 Deep Cervical VEIN.......cccoveueeieecereeieenecceeeeeneaeeeesseesne st essessaeseene 114
10.6 Venous Plexus of the Vertebral AItery ........ccccceceviniiccvcensniiniiicennns 114
10.7 EMISSATY VEINS c..coceruviveeiericenerenreneentereeessessessesnsssnsresessesaessessssesssoseaes 114
10.8 Diploic Veins 114
10.9 Internal Jugular Vein 115
11 ADEUTYSIIIS ..ot te s e se e see et e e e e e e s e sresesn 117
11.1 Incidence ........cocveeeueene 117
11.2 Type and Location 117
11.3 Macroscopic Appearance 117
11.4 PathOZENESIS .c..vuvveeiieccereerereeniee e teeiecenneseseeseess s sa s secensanenss 117
11.5 Clinical Presentation ........occeveeeercreeeernnirnnesneseesensiineenessessssssnsacseens 118
11.6 AneurySm LOCAON .....coocomivueviieiriitctneetcrceeircsee e 118
11.6.1 Extracranial ICA ADEUIYSINS......cccccceereeermeneersienmecnemseesirsnsseess 118
11.6.2 Petrous Segment ICA ANEUIYSIS .....oooveeuevrmrniirecrenesnieeenens 118
11.6.3 ICA Paraclinoid ANEUTYSIMS ......c.eeeeceicerennecresseneenvesncsessessennene 118
11.6.4 Aneurysms of the Communicating and Choroidal
SEEMENLS..ccouiieerierrerrerteete et este st esst st es st enesnesnesans 121
11.6.5 Aneurysms of the Carotid Bifurcation.........ccecevueerecvceuvvrennne 121
11.6.6 Anterior Cerebral Artery ANEUIYSINS ......c.coeveuevieviemsvecsicnencns 121
11.6.7 MCA ADEUTYSINS ..cueenrererieenireerenreseessessennresesseessesssessessesaeess 123
11.6.8 Aneurysms of the Posterior Circulation .. 124
11.7 Dissecting ANCUTYSINS.....ccccvevrmrrueeresisveressnsseesesseenesesrssosanns 125
11.8 Fusiform and Giant ANEUIYSINS ......ccveeeeerereeeenemrerssesstereeseesneseenennes 125
11.9 Diagnosis and Treatment........c.ccecerireceririenmrerscieneeeses e 126
11.10 Unruptured ANEUTYSINS ....ooccevvreeeeiiesirireerinsisieemsessesnessnsnssessessnssnsans 129
11.11 Negative Angiograms in Patients with SAH ... 130
11,12 VASOSPASTIL ..cuevuireirririrriecennenesaessessesirenestessssssssasasseosessssacssessessessesaconss 132
11.13 Aneurysms in Children........cccooeevmreineeenniiiiicniiceenceeeaes 141
12 Vascular Malformations of the Central Nervous System ....................... 143
12,1 INrOUCHON vttt et eiseacsreesrs s esssssasssne st sabssanenes 143

12.2 ClasSHICALION vev.veeveriieriiiiierenreeernreerereseerressssaessesssassssasannesssssesrnevaseses 143



xii

Contents

13

14

15

12.3 Arteriovenous Malformations .......c..ccovivriiiiiineinniieneienenee e, 143
12.3.1 Pathogenesis and Pathology.......cceeveeviieiniinieniiineecnenn 143
12.3.2 INCIACNICE .....urrereceerceercrncnieerinter et 144
12.3.3 Clinical REIEVANCE ....ccrvvverrrnreeeeeeereiiiiiensniieereeses oo 144
12.3.4 LOCALION coveureereeieeereneereeieeeenrenncssisisissressnesssssessenasssssassesseesseanas 144
12.3.5 DIAZNOSIS cuevrrererceeeerercreniiesisennsisseesreressssnsss et e sbsssessesessens 144
12.3.6 TIEAMENL ....cveeueeerereierereeriaseeeseereenessessessnsrensessesassnessssssansensans 157

12.4 Cavernous Malformations (Cavernomas).........ccccevvercecrieieereennnscnnnas 158
12.4.1 PathOlOZY v.veveerirerremreencreenercristseteren e ssssssnenesnesessensssanae 158
12.4.2 INCIAENCE.....eeeeeerereerrereeeeesesrermensiss s et essesss s e 159
12.4.3 LOCAHON c...ccevrrereec st tesiesse e e esesae e sbe s saseas 159
12.4.4 Diagnosis and Clinical Relevance ........cccovueveninieeeisiecenenna. 159

12.5 Capillary Malformations (Telangiectasias) ......ccoceveeveveeresrsierasinsecacan 162

12.6 Developmental Venous Anomaly (DVA) ..o 162
12.6.1 PatholOZy ....cccecveeeerieeireieieeeeeeisieer st ss e 162
12.6.2 INCIAENCE.....coueiierererecicierreee ettt ne e nesnene 163
12.6.3 Clinical Relevance .......ccccoecevvievvinneisievrininnneieriircsserneeseenes 163

12.7 Central Nervous System Vascular Malformation: Part of
Well-Defined Congenital or Hereditary Syndromes ..........cccccoeverennenn. 163
12.7.1 Rendu-Osler Syndrome (Hereditary Hemorrhagic

Telangiectasias).......cocevereermrreisiiisisisiesstere sttt ereerns 163
12.7.2 Sturge-Weber Syndrome (Encephalotrigeminal

ANZIOMALOSIS)..evvreesreeeeeereeeneetrisie st eeeeeseseeeneesreereesess 163
12.7.3 Wyburn—Mason Syndrome .........ccceeveiemnreiniisinnniensesinneeennas 164
12.7.4 Klippel-Trenaunay—Weber Syndrome..........cccocvvvevccmrurnnnnnen. 164

12.8 Arteriovenous Shunts Involving the Vein of Galen............ccccooeenenane. 164

Dural Arteriovenous Fistulas...........cccoccovericiiiiiiiincncicccicinnn, 171

13.1 INCIAENCE ...ttt ettt sne s 171

13.2 Pathology and PathOgenesis .......c.ccccevieemiiniiiniiiniiececcnciiiniienee 171

13.3 Clinical REleVANCE.......cccecrirereerrnineeeniceecteteeeserene et sseneeas 171

13.4 LOCALION ..cveeeeirrireerreneeeeee et et ntet sttt e s e e seesen et 172

13.5 DiIAZNOSIS ..cuciiiriiieeeriireeeeneirretecenne s scsicecss st st e e aesseeeresessenneesnens 172

13.6 ClasSifiCatiOn ......cceveeeveeeerrerrenirreresieceectertsesest st s essessaessesssssesseons 172

13.7 Situations Deserving More Detailed Consideration............cccceeveenes. 172

13.8 DAVFs in Pediatric Patients ............coceeveenrevrcerenieirnensneessesseesiesensens 208

Arteriovenous Fistulas...........cccccooiiveiinicineneiten e, 211

14.1 Carotid—Cavernous Fistulas.........cooeeeeeieereererercrrenininnrensernsesreesencena 211
14.1.1 Clinical Presentation...........cceceeeerevceveereescerineresesesreressnsseennes 211
14.1.2 Diagnosis and Treatment .........cccoveevevereeereereeieresvesesereareesessenns 211

14.2 Vertebral Arteriovenous Fistulas........ccccoeverenresenirneceeneeeeeeenenennan 212
14.2.1 Clinical PIeSentation........cocveveeeeercrreeeccceeirnnnsssesssesssssssssesenns 214
14.2.2 Diagnosis and Treatment ...........cceeevrererresreeeresveenveresserseressenns 214

ALheroSClerosis ............ccceurcvinienineecririrteeeeet ettt v et 219

15.1 PathOlOZY ..ecvveriiineeiiiincniiriessscscctnsesent sttt e as e sn e 219

15.2 Location




Contents

15.4 Mechanism of Ischemia of the Anterior Circulation..........ccoeveceeuenene 220
15.4.1 Carotid Artery ...c.ooveeecveeermerereeeneeeeseniesisiesisssisseceeccescnsnesnes 220

15.4.2 Middle Cerebral ATery.......cccevevervrueeseneninesirieieseeeenees 227

15.4.3 Anterior Choroidal Artery ......eovevierverrererrerieseneneneseseeseenns 228

15.4.4 Anterior Cerebral ATterY......cecvieeeiieeeieesveseerirertenieesransercseeseens 231

15.4.5 Lacunar Infarcts in the Anterior Circulation...........cccceeeveeunne. 231

15.5 Posterior Circulation .........ccocceeerceecnmnrreeneerinnesseeseneessesesessesesnees 236
15.5.1 Subclavian and Innominate Arteries......c.ccccerevvrreeeeveceernruenen 237

15.5.2 Vertebral ATery .......ccciviiiiiiccrcnmeercenieiscisetiscsis s 237

15.5.3 Basilar ATTTY..cccoovmireeeeeeeneneertecrnreeeestcneeeeesaesaecssmsenean 239

15.5.4 Cerebellar ATEries.....coveeererreniecceiererrcreneeeneeeeeeeees s 239

15.5.5 Border-Zone InfarctS.....ccceecereenieniinceeniinernennrene e eceees 239

15.5.6 Posterior Cerebral AItery.......coomeveiierrerecerreeceenesressessessessensens 242

16 Spontaneous Dissection of Carotid and Vertebral Arteries................... 255
16.1 INTOQUCLION c.evvniiniiieieietetet et e e e esa e eseene 255
16.2 Pathology and Pathogenesis 255
16.3 LOCAION ..euveveeeeeaicmierenrenrenteseeetenteccaesansesnassessessessssaesesesaesansssnessene 255
16.4 Morphological Diagnostic Appearance..........ooeeviviiinicniiveniicsnsiennas 256
16.5 Clinical Relevance.........coouevveeveeeievcneninneieiereteseeeeeseseseseseeeane 257
16.6 TIRALMENL ...euveueeneeniinieieieerrrreceeteste e rce e e e nsses e e e ssessssseesan e ne 261
16.7 Dissection and Dissecting Aneurysms in Children........ccceeceeeieninnenae 264

17 Other Nonatherosclerotic Vasculopathies..............cccoooeoeiviiceeienieenennenne 269
17.1 Great Variety Of DiSEaSes .......ccceveeeererereruesseseesiescercesceesesesesanssesenns 269
17.2 Cerebrovascular Fibromuscular Dysplasia.........cccceceeeeinininneeneneenene 269
17.2.1 Pathology and EtiopathOgenesis .........ccceccecererenrerresvererereennne 269

17.2.2 DIAZNOSIS -eeeveereererrenrerieneriirtrestessessessessessessesesseesesssessessesessosean 269

17.2.3 Clinical Relevance ........cocceveeccrenrmrrereenersrensennenenenesessecenne 273

17.3 MOYAMOYa DISEASE ....c.eemvererereeeecenenerrreesnesaesassessessessessnsesssesssseneene 273
17.3.1 Pathology and EtiopathOgenesis........coeevveererrenvereeceeceescereennene 273

17.3.2 Diagnosis and Clinical Relevance ..........ccoceeeeveevencnennicncene 273

17.4 Takayasu ATTETitiS...ccocecerrereererieirenienieriescrnnsnseesesessesessessseseeseene 275
17.5 Sneddon’s SYNAIOME. .........ceveereercrrirueruenieriesenreenreeseseresnesesssseeeeeene 275

18 Cardiac DISEASES........c.coeecrririrreeerreeeereeetet et eees s 279
19 Arterial Occlusive Diseases in Children.............cocooviiiiiinennnnnnne. 283
20 Cerebral Venous Thrombosis...........ccccoceeeemienenirnncniciininreceecenenens 285
20.1 EtiopathOZenesis. ... cccomeireerrmininniiisciiiseiserestesss et esscensasenens 285
20.2 LOCAHOMN ...oeeceerurenrecneereerareneeessrtesstsstessiostsseesosesssesssssssssssssesseseneessssssens 285
20.3 DIAZNOSIS -..coerirreeuerererineirireriereres e sssssessssersssssessssssesesssasenesens 286
REFETEIICES .........oeevieeeecteeete e ereeae ettt es bbbt ene e e e enene 291



