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general organization

the cranial venous system

cerebral venous system
- supratentoria! and infratentorial superficial and deep veins
- dural vencus sinuses
neurocranial venous system
- meningeal veins (sinuses)
- diploic veins

emissary veins



general organization

the bulk of the cerebral vernous outflow reaches the internal jugular veins (IJV) and the
vertebral venous system (VVS) by way of the dural venous sinuses of the posterior fossa



cranio-encephalic drainage
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cranio-cervical venous drainage
- internal jugular vein (1JV)
- vertebral venous system (VVS)

TWIST



general organization

the bulk of the cerebral veiious outflow reaches the internal jugular veins (IJV) and the
vertebral venous system (VVS) by way of the dural venous sinuses of the posterior fossa

a small proportioin of the cerebral venous outflow often reaches the external jugular veir:
(EJV) by way of the cavernous sinus (CS) and its venous derivation pathways mainly through
the emissary vein of the foramen ovale (MCF) then to the pterygoid plexus (PP)



external jugular pathway

indirect route:

superficial middle cerebral vein (SMCV)— cavernous sinus (CS) — pterygoid plexus (PP)
— internal maxillary vein — external jugular vein (EJV)



variable encephalic drainage into the EJV




general organization

the bulk of the cerebral veiious outflow reaches the internal jugular veins (IJV) and the
vertebral venous system (VVS) by way of the dural venous sinuses of the posterior fossa

a small proportion of the cerebral venous outflow often reaches the external jugular vein
(EJV) by way of the cavernous sinus (CS) and its venous derivation pathways mainly through
the emissary vein of the foramen ovale (MCF) then to the pterygoid plexus (PP)

on rare occasions, the bulk of the cerebral venous outflow is directed from the posterior fossa
venous sinuses to the external jugular system by way of a petrosquamosal sinus



the veins of the anterior and middle cranial fossa



general organization
venous systems of the anterior and middle cranial fossa

anterior cranial fossa
- diploic veins
* meningeal veins (sinuses;
* emissary veins
- ¢ vein of the foramen caecum?

- controversial, anatomically observed in intrauterine life and neonates (Thiele 1847,
Luschka 1867, Zuckerkandl 1885, Hédon 1888)

- described as connecting the nasal cavity to SSS

middle cranial fossa
- diploic veins

meningeal veins

laterosellar space : cavernous sinus and derivation pathways
termination of the SMCV / DMCV
emissary veins



diploic and meningeal veins



diploic and meningeal veins

T

Breschet, 1829

meningeal are meningeal sinuses, embedded in the supetiicial (outer) dura mater

connections between MMV and DV exist

with age, MMV impressions become deeper and merge with DV where their courses overlap

— dual diploic and meningeal nature (Trolard 1868, Padget 1956, Saban 1984, San Millan 2004)



diploic and meningeal veins

* meningeal veins are sinuses, coursing within the dura, superficial to the meningeal artery (Wood
Jones, 1912, Padget 1956)




anterior cranial fossa



nterior cranial fossa (ACF)

P, b L

vein of the cribriform plate

San Millan et al. Anomalous intracranial drainage of the nasal mucosa: a vein of the foramen caecum? AJNR 2006




ACF

" 4

courtesy of Pr Kittipong Srivatanakul, Tokai University

Aoki R et al. Eur. J. Anat. 2017 ]
vein of the foramen caecum



middle cranial fossa



middle cranial fossa - laterosellar space
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cavernous sinus

into the CS :
1.superior ophthalmic vein (SOV) = CS
2.sphenoparietal sinus (SphpS) —» CS
3.{superficial middle cerebral vein (SMCV)}— CS

out of the CS:
1.CS — emissary vein foramen ovale (EVFO)
2.CS — carotid artery venous plexus (CAVP)
3.CS — inferior petrosal sinus (IPS)
4.CS — {superior petrosal sinus (SPS)}




superficial middle cerebral vein (SMCV)



the superficial middle cerebral vein

e courses along the lateral sulcus, drains the brain around the sylvian fissure
 classic anatomy where the SMCV drains anteriorly into the cavernous sinus the SMCV



the superficial middle cerebral vein

SMCV

SMCY SMCV

CS CS
CS

PP
PP PP

* courses along the lateral sulcus, drains the brain around the sylvian fissure
 classic anatomy where the SMCV drains anteriorly into the cavernous sinus the SMCV



the superficial middle cerebral vein

e absent about 19-29 % of the time (Gailloud et al, San Millan et al, Suzuki et /)



the superficial middle cerebral vein

* iri the majority of cases, drains anteriorly towards the MCF

* may run under the lesser and attach to the dura under the lesser
wing, but maintains characteristics of a pial vein # a dural sirus




the superficial middle cerebral vein
“cavernous sinus capture”

bilateral capture unilateral capture no capture

e the connection between the SMCV and CS is secondary in nature and occurs peri-natally or
post-natally (Padget)

e secondary CS capture of encephalic drainage (Lasjaunias)



the superficial middle cerebral vein
“cavernous sinus capture” - pitfall

CS asymmetry # CS thrombosis = reflects SMCV drainage...



the termination of the superficial middle cerebral vein

3 different final drainage pathways of the SMCV in the MCV
1. into the cavernous sinus (CS)
2. into a paracavernous sinus (PCS)

3. into a laterocavernous sinus (LCS)



the paracavernous sinus

also know as the sphenobasal or sphenotemporal / sphenopetrosal sinus
usually a sinus of the deep {inner) layer of dura mater but may correspond to a vein

termination of the SMCV and or DMCYV or both

runs from the inferior margin of the lesser sphenoid wing, courses along the floor of the MCF
and drains into the EVFO, SPS, TS or a combination

its location in the MCF varies from lateral to more medial

corresponds to a persistent primitive tentorial sinus of Padget

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the paracavernous sinus

connection to the EVFO —»PP

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the paracavernous sinus

connection to TS through SPS
direCt COnneCtiOn 1o TS San Millan et al. Laterocavernous sinus. Anat. Rec. 1999

Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the laterocavernous sinus

a venous sinus located within the superficial and deep layers of the lateral wall of the
laterosellar space, enters the antero-superior aspect of the lateral wall

termination of the SMCV and or DMCV or both

corresponds to a persistent primitive tentorial sinus of Padget, intermediate position
may drain into the CS, usually its postero-lateral compartment

may offer “eri passant” communications with the CS on its way to the EVFO, SPS or TS

may be tne site of indirect laterosellar DAVF

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the laterocavernous sinus

a venous channel within the layers of the lateral wall of the laterosellar space

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the laterocavernous sinus

joining the posterior portion of the CS




the laterocavernous sinus

no connection to the CS —» EVFO — PP




the laterocavernous sinus

no connection to the CS — SPS



the laterocavernous sinus

“en passant” connection to the CS — SPS

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the laterocavernous sinus

draining a DMCV — SPS&, no connection to the CS

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the termination of the superficial
micidle cerebral vein

e anatomical stuiy (San Millan et al.) e angiographic study (Gailloud et al.)

e 29 cadavers, 58 sides * 100 venous phases

e “classic” CS termination: 13.8% e “classic” CS termination: 20%

e PCS termination: 32.8% e PCS termination: 39%

e |_CS termination: 24.2% e | CS termination: 22%
e into CS: 7.2% e into CS: 32%
e into PP: 21.4% e into PP: 27%
e into SPS: 71.4% e into SPS: 18%

SMCV capture by CS : - SMCV capture by CS : -

San Millan et al. Laterocavernous sinus. Anat. Rec. 1999
Gailloud et al. Angiographic anatomy of the laterocavernous sinus. AUNR 2000



the superficial middle cerebral vein

~ prenatally and at birth, the CS and IPS
seldom drain encephalic b!ood (Padget)

the function of the CS at these stages is
to drain the orbit towards the IJV by way
of the IPS

secondary anastomoses between the
SMCV an2 CS may occur but are not
obligatcry and will depend on the fate of
the trimitive tentorial sinus of Padget

the primitive tentorial sinus of Padget,
often a vein, runs along the floor of the
developing MCF from the edge of the
lesser sphenoid wing to the transverse
sinus

may persist in the adult as a vein or a
sinus




the superficial middle cerebral vein

the primitive tentorial sinus of Padget (1956)



the termination of the superficial middle cerebral
vein

* 3 different fates of the PTSP
1. medial position, fusion with CS : lateral compartment of the CS

2. intermediate position in the lateral wall of the CS :
laterocavernous sinus (LCS)

3. lateral position i the floor of the MCF: paracavernous sinus
Gailloud et al, 2000 (PCS)

* cavernous captiire : 1. and maybe 2. if LCS connected to CS

* absence of cavernous capture: 2 and maybe 2. if no connection
between LCS and CS



the superficial middle cerebral vein

e Mizutani et al. suggest that the connection between the SMCV and CS established pre-natally



great anastomotic vein of Trolard

“arising from the superior petrosal sinus, there is that crosses the spheno-temporal fossa within the dura
mater (sinus), goes over the lesser sphenoid wing, follows the sylvian fissure and then courses superiorly
towards the posterior third of the superior sagittal sinus...” = greater anastomotic vein...



dural arteriovenous fistula of the laterosellar region... not all cavernous

not connected to CS

* if DAVF on a LCS that is not connected to the CS, classic S transvenous route not possible
* connection of the SMCV (DMCV) to the CS will determine whether cortical reflux occurs in cases of cavernous AVF



the sphenoparietal sinus of Breschet (1829)



the sphenoparietal sinus of Breschet (1829)

a “sinus found within the limits of the anterior and medial portions of the base of the skull, which occupies a
transversally oriented gutter that runs inward into the caveriious sinus. This sinus receives several branches
from the skull bones, the dura mater, and the diploic vein of the temporal bone”’ quoted by Cruveilhier 1852




The sphenoparietal sinus of Breschet (1829)

Y




The sphenoparietal sinus of Breschet (1829)
2t -

LCS - lateroca
- MMV - middle W
" ORDV- orbital e
- SDhV - spheno?




the sphenoparietal sinus of Breschet (1829)

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



the sphenoparietal sinus of Breschet (1829)

<+— sphenoparietal sinus
ORDV orbital roof diploic vein

CS - cavernous sinus

SOV - superior opthalmic vein

SDV - sphenoid diploic vein

PCS - paracavernous sinus

MMV - middle meningeal vein

PP - pteryoid p|exus San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



the sphenoparietal sinus of Breschet (1829)

corrosion cast
CT

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



the sphenoparietal sinus of Breschet (1829)

1 - sphenoparietal sinus
2 - superficial middle cerebral vein

3 - orbital roof diploic vein
DISYAN

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



the sphenoparietal sinus of Breschet (1829)

1 - sphenoparietal sinus
2 - superficial middle cerebral vein

3 - orbital roof diploic vein

4 - paracavernous sinus DSA

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004




théhspbienemHibtalesnas spgnescheind829)

a “sinus found within the limits of the anterior and medial portions of the base of the skull,(les&#r sptamesiaving)
wansveally esiarttan sudtsaliyainanteo watteirtteathramaiemsod sremiie Chisesnuls reioeiseslse\enaishraralies
Beve thicbsant e e nthib el sk intzdee s (10RO BIDNE) véie Slitacniatep Oka/Borie”

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



the sinus ot the lesser wing (sphenoparietal sinus)
-+

ihe termination of the superficial middle cerebral vein
(SMCV)

two different embryological origins (prootic sinus vs primitive telencephalic veins/PTSP)

confusion traced back to Hédon'’s thesis in 18887

San Millan et al. The sphenoparietal sinus of Breschet, does it exist? An anatomical study. AJNR 2004



SMCYV dural arteriovenous fistula...

...may run under the lesser and attach to the dura under the lesser
wing, but maintains characteristics of a pial veiin # a dural sinus...




the petrosquamosal sinus (PSS)



the petrosquamosal sinus (PSS)

the petrosquamosal sinus (PSS)

- transient embryological channel connecting the transverse sinus (TS) to the external jugular vein (EJV)

- may persist in the adult as a small remnant of little functional importance or as the main /only outflow pathway of the
TS

The petrosquamosal sinus in humans. San Millan et al. J. Anat. 2006



the petrosquamosal sinus (PSS)

CT Gd-3DT1

the petrosquamosal sinus (PSS)

- transient embryological channel connecting the transverse sinus (TS) to the external jugular vein (EJV)

- may persist in the adult as a small remnant of little functional importance or as the main / only outflow pathway of the
TS

— TS/ SS junction — the petrosquamosal fissure as an osseous groove or osseous canal (canal of Vergi)

— connects with the emissary vein of the foramen ova! (EVFO) through the floor of the middle cranial fossa

— connects with the deep/superficial temporal veirs through a canal in the temporal bone around the
glenoid fossa (spurius jugular foramen or post-glenoid foramen)

San Millan et al. The petrosquamosal sinus in humans. J. Anat. 2006



the petrosquamosal sinus (PSS)

the petrosquamosal sinus (PSS)

- transient embryological channel connecting the transverse sinus (TS) to the external jugular vein (EJV)
- may persist in the adult as a small remnant of little functional importance or as the main /only outflow pathway of the
TS
— TS/ SS junction — the petrosquamosal fissure as an osseous groove or osseous canal (canal of Vergi)
— connects with the emissary vein of the foramen ova! (EVFO) through the floor of the middle cranial fossa

— connects with the deep/superficial temporal veins through a canal in the temporal bone around the
glenoid fossa (temporal or post-glenoid foramen)

San Millan et al. The petrosquamosal sinus in humans. J. Anat. 2006



the petrosquamosal sinus (PSS)

the petrosquamosal sinus (PSS)

- transient embryological channel connecting the transverse sinus (TS) to the external jugular vein (EJV)
- may persist in the adult as a small remnant of little functional importance or as the main /only outflow pathway of the
TS
— TS/ SS junction — the petrosquamosal fissure as an osseous groove or osseous canal (canal of Vergi)
— connects with the emissary vein of the foramen ova! (EVFO) through the floor of the middle cranial fossa

— connects with the deep/superficial temporal veins through a canal in the temporal bone around the
glenoid fossa (temporal or post-glenoid foramen)

San Millan et al. The petrosquamosal sinus in humans. J. Anat. 2006



the petrosquamosal sinus (PSS)

TS

PSS

AbJV
DSA

the petrosquamosal sinus (PSS)

- transient embryological channel connecting the transverse sinus (TS) to the external jugular vein (EJV)

- may persist in the adult as a small remnant of little functional importance or as the main /only outflow pathway of the
TS

— TS/ SS junction — the petrosquamosal fissure as an osseous groove or osseous canal (canal of Vergi)
— connects with the emissary vein of the foramen ova! (EVFO) through the floor of the middle cranial fossa

— connects with the deep/superficial temporal veins through a canal in the temporal bone around the
glenoid fossa (temporal or post-glenoid foramen)

San Millan et al. The petrosquamosal sinus in humans. J. Anat. 2006



conclusion

rich and variable venous anatomy, dural and diploic veins constant

the sphenoparietal sinus of Breschet is not the termination of the SMCV and really
represents an osteo-dural venous channel of the lesser sphenoid wing

the termination of the SMCV in the MCF is subject to anatomical variation in the
adult depending on the fate of the primitive tentorial sinus of Padget

1. CS
2. LGS
3. PCS

- apart from diploic and meningeal veins, veins in the floor of the ACF are rarely
encountered — emissary veins of the foramen caecum or of the cribriform plate

rare persistent venous channels such as the PSS

clinical implications



