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Anatomical Considerations of the Wall and Cavity of the Cavernous Sinus
Hironari OKAMURA

< Object >
Whether the cavernous sinus is an unbroken venous channel or a venous plexus has long been a
matter of controversy. Although the ability to make a direct approach to the cavernous sinus has

increased, scveral points remain unclear about its anatomy, such as the relationship between the
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lateral wall and the cranial nerves or venous spaces. In particular, whether the inner membranous
layer appears after opening of the dura propria is of importance to neurosurgeons. The author
studied the heads of 38 adult cadavers to clarifly these problems,
< Methods >

The cavernous sinuses and surrcunding structures were removed en bloc from 38 cadaveric
heads. Then, using a surgical microscope, the author dissected the heads and made a histological
investigation. Vascular injections were also done in some cases.
< Result >

The development of the venous spaces in the cavernous sinus varies and these spaces in the
cadaveric heads used in this study were classified into three types ; a well developed type (66%), a
moderately developed type (21%) and a peorly developed type (13%). The well developed type,
which is the most commeoen type, is generally imaged as a large, trabeculated venous space. In
contrast, the poorly developed type 1s imaged just as a venous plexus.

By studying the coronary section, the lateral wall was found to be composed of only two layers
; that of the dura propria and the interstitial layer of the venous plexus. Arteries and cranial nerves
run through this interstitial layer. This thin loose connective tissue layer may be thought to be an
independent membrane in cases with a large venous space.
< Conclusion >

The cavernous sinus is a venous plexus located in the epidural space of the parasellar region. It
should be understood that the region generally called the cavernous sinus is the region conlaining a

venous plexus and its interstitial layer, the internal carotid artery and its branches, and cranial
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1. Coronary sections of the cavernous sinuses at the level of the pituitary stalk. The arteries are filled with red painted
gelatin. They have been classified into three types.
A.  well developed type.
25 cases (66%) | Large venous spaces and trabeculae are seen. The dural sinus is seen in the dura propria. Venous
cavities occupy over two thirds of the total structures of the cavernous sinus, The trabeculae are thin.
B. moderately developed type.
Eight cases (21%) : The venous cavities occupy one third to two thirds of the total structures of the cavernous sinus.
The trabeculae are thick.
C. poorly developed type.
Five cases (13%) 1 The venous cavities occupy under one third of the total structures of the cavernous sinus. There is

a significant amount of fatty tissue.
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Intercavernous Sinus

Basilar Plexus

Fig. 2. Cast of the cavernous sinus and related venous structures are observed

from above, They form a parasellar venous network.

[ AR GREDH 0, BEEIIHMNEE
B ATV T v S, Figure 3A [ well develo-
C OGO DT EER G
D, N O BPERS AR B~ o
Twh. L L B FIREE I mBt 25 s S
4. Figure 3B (I poorly developed type TH 5
A%, BUCT 2 IRIED % RV Td A BHER &
e BELEESS TS, 2L ZOBHTE
MGRO —HTH S, BERLE ORI &8
oz &4 GJELM[E’H“:';-.O’) AR AR AR I~ A TR
£ DR LT ELBEEMAGRO M Al uE
AWTETLTWAAS, I ORphHe 2 L8R
Af?ﬁil T EOMAMEOEERSERE 3L

ped lype TH 5.

LR

Cldw T dpid L Twawv (Fig 3C).
Figure 4A (T4} e o Tl A 450 J2 KA
Thab., FROBMKICHEDSKA L (dural

b AT ER L Tw SRR L <
7, ZoOMMFEELE b2 AL IROMEES

sleeve) ,

LIS A IS, b L aAds Hi‘fiflll’“ o)
Twh, T, i Hﬂ*ﬂ?l’idﬂ]’\@ A TERT IR
M THY, L TWD TuJVJ CHRIL L

T BITHEw,
mELTL 5.

loose (272 D),

AR I PR o2 i %) f;'Ia ALEREL,

IS OB REAITCRE
23 @ dural sleeve ¥ (ZEEAHATZE
PHoTETWw: A (Fig 4B).

AR SO TS B
WCIE,  HEAEIR T A EE o [F
AR A FIBEL , A AR
I 2w FIEE
M3 A HEFEEFELIH BN
TWnbh, ZOT7T7a—F0<
[ 4 MBE (outer layer) % | &
L. #HlliE A HBEEIT- 7.
TR W TH TR L 72 outer layer [
(Fig. 5A) # O — & {EFE L
Bloikd 2 212X D B inner
layer 7 43 5 Z E BAHET
» A (Fig. 5B). ZiHgks
FEEDEWA LN 5.
outer layer & Filfiz L 7=#%, Hh
PHElETAEE, DAV
Wi L TS HRESPER S NS

(Fig. 5C), ponrlv developed type TIZER &
LEHREEILIZEA ELR L, b D ICERCHE

AR Z %, Dolenc (& iEa IR T & € @ 50
HEEIZ10EO=MELWL TWDBY. ZOHD
— > Tdh A Parkinson's triangle (& i # {i# IR {7 4+
e LA & = RS — ISR E N L8R
W"C“ ¥ i dural fold THEE ATV AV, &

@ {13 subtemporal approach THL I 20 & il & &
IR0 488 R0 B AR S BRI 72 & o Y0 IR T8~
ORI A T 5 e SICHH S LA, N
O HEHEVTWA D, FEEOERIZZD
SR D IERI (AL B NMEI 27D o 72,

(A B R A A7 MR8 & S TR O R RE A TS
T AL, MBI G L B SR o i
fid 2 EMEE LTHD, 202 Jéscf)l I
Ry AR LRI L v, BRIRIESS
L sELBITE, A5 0 07:5 < o o
Wokiid7- b 1BOBEOLIICLRLEY
DO, ZOMMBIIVMBELIHOREZHFTEL,
AT AIET AL TV A (Fig. 3A),
outer layer % H & L 725l IR 0 % #hd A 6
B L TH B E (Fig 5D), "I & kL3
fEL7mtkoMBETH Y, "B IR

A, M meshhiZEF Lo HESL



166

n g E 5 = (HE24% 53 % 1998)

[Aaral Sinus

Fig. 3. Histological coronal sections of the cavernous sinus (azan stain].

A. The well developed type is shown. The superficial layer of the lateral wall is composed of dense connective tissue. The
deep layer consists of loose connective tissue into which the cranial nerves are embedded. The loose connective tissue
is seen not only at the lateral wall, but also at the superior, inferior and medial walls. Large venous spaces and inner
clots are seen. (original configuration X 2)

B. The poorly developed type is shown. Venous cavities are filled with the gelatin. Abundant loose connective tissue is
seen between the neurovascular structures. (original configuration % 6)

C. Coronary section.

(azan stain, original configration » 25)
Perineural dense connective lissue can be distinguished from the adjacent dura propria. A membranous — structure is

not seen between these two structures,
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The entrance resembles a sleeve.

.B-

Sagittal section at the entrance of the abducens nerve to the posterior wall of the cavernous sinus (Dorello’s canal)

B. High power field magnification shows the abducens nerve running just beside the internal carotid artery. The dural
tunnel gradually becomes narrowed, soft and loose, Perineural connective tissues are fusing.
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“ig. 5. Coronal section through the pituitary stalk.
A. Two layers which have been mentioned classically are shown,
B.  The layers are scparated.
C. Lateral view of the right cavernous sinus afier removal of the dura propria. The loose connective tissue lies
membranously over the neurovascular structures.
D.

Anterolateral view of a coronary section afier removal of the dura propria (outer layer). The membranous layer of the
lateral wall continues to the inner layer and trabeculae.



[ i R i o 2 PP RE s o A

HEAREEIR I N, b, A& [ L,
flzFEIcHERTHEL TS, £OHEE)
Bk, ##lk, BimErEfTLTw5b. ZhE TH
il B i%, outer layer & inncr{membranous) layer
D22EMEL LTHIINDE Z EHE (Y,
outer layer (X [5& W27 & w25,
layer X RH & ST E 72, outer layer
FIBEST 5 &, Figure 5C (23 X 5 ICIAER 5
EPERTEBELPLEROBEYS 2@
LA > TRABAY, MW Tl [E 4RO N
My CHER Bl ERL T, TOH
WA DEYIIFETE L s d o7z, iz, iHIREE

L CHELERTIEE L o 228MIFh @
BEMERE CRRIIIEREIC R Z B45, b, N, T
bk L CTHEEL, B~ dEL 720
EHELRSTVBRI LR ERNL, ZO K &
HEOHEMEEERF RS W TV EIZTES
WekEZ BN, ZoAMES S AT R,
Nt 2 e Gk, T L CREOMRIZEE
Tl & 8k L 7o i KB A 2 RO fl s & ) 8lE
$5E LM% (Fig. 5D). £ LT, A HE
HWHEOLH LR TR L0, ZoOBEEGHK
T A HEFWE & B T Ot ko PEng g
ORI RS, S5IZ2OFBEMR
B IR AR, WA, MRS R, T
BHEHETHEHTIRE 2 OIS L - T HEITL”
SNLRELL-TBY, BhiZdnwkELS
L%, LA L, Parkinson’s triangle @ X 9 (2]
MEOHEAFHOTVE L Z AT, "B A
HERIFIL Lo TR TLEIZ LD ZWD
KO THEECIBTIE, SOl EE2T0%
FICHEE, HELREREFARTRTHS .
ORI A BORERSPELET A E L2
bbb, THUZHEERMEC L THR:
HaeflBZ L T2l E¥hb o LR L.

SLAUBENIZBRIRIE AR IET 20T & v )
BY , FETRIMIBIIEDLINIZLDE
Do T A RIZ, iR ERIRTE 0SB B & FE
M T OB &R E TEOURER L T,
BRVERS SR I IR IR R I L1 5 0 THH
BENIZ S dIRIEIZFET Ao &2 5. i,

inner

ERHERS 169

SHABE O FE A MNP 12 13 LiE LS dural sinus 23
FARELTHBY, BRI BB, e
MR A b B WEZ AL JEETLILE
ﬁ“ﬁz)lli\

3. NEHEINR, RO AT

NEHEIIR, WA ASERRIRIE O oz &
TT DRI THLEL Difmididh -1z,

19324F Weizenhoffer {3 PS8 IR (3 158 A5 Uk I
WTIEAMIBER & 1T LT 5 L iR_Tw 317,

19514F Brash [P SABHAR 35 L O EHAR #h %, F
EARE, SR, SHmaiti i EBEN
FEATTDEBRTVEY, §ETHBIRMAE,
THHLAGE, RS, —EIMUEEN &
WY, SRR FIR AN A AT 5 L
HERTWwWAZ EHH 20198 —oEE]
EZTTERIMBEIZED DML N EboTL
A7, SEOTEAELZE2ERETEOMRE T
(3, NEEEIIR S Pt & ¢~ TRRIRIE O B IS A7
ET 5HEE BRUMEGHE AEETL T
SRS, R EARE, A AROR MR
GRTHIENTWE 5, EBELFEL Bk
EHTHABAMIEANZETL TS L IICH
A5 (Fig. 3C). L& L, o EBEOES:
FEAMIT AR IR B A BERIZR
DA T DML EENT by AR ER S
bobkEZHAY S (Fig 4A), HAREREE
FfomkoboTh b, dmaEkRESHIEE O
[ TS A BB S 2 B3 B R & IR A L
2L d, FEAMREOEEECH S R
m& MO OER LTIV

TR LTS, SaaifEd o B FEm ik,
ﬁﬁ%%&@hviwumin,W%%mwﬂ
MoME (R NEETLTYwS. M
X R, EEREHIREAN TS THE

(BESGH) NEETLTwSERBT50
AN b s,

Figure 6 (A~C)(ZIEIEHEERE LIEKL
AR TH L, BEESEICE TR
AR, NEENIR, B AR BERE L CHEEL, F
O % BERB TS T WA, poorly developed
type TEMERS2% {,Bib &5 T (Fig



170 I i i

Dura Propria

Fig. 6. Schematic illustration of a coronary section of the cavernous sinus.
Brown ; wall of IC, Dark Blue  dura propria, Green ; periosteum. Light
Blue ; transforming dural tnnels continuing from the dural entrance of each
nerve, Yellow ;| interstitial layer of the venous plexus.

A.  poorly developed type.
B. well developed type.
C. well developed type, after opening the dura propria.

(524 B30 1998)
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