In vivo analysis of the human superficial cerebral
venous anatomy by using 3D-MRI
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Table 1. Clinical findings of patients with brain tumors
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LR (repetition time, TR) /-~ = — K [# (echo time, TE)/7 V) ¥
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4[8], FB{EHIFE (feld of view, FOV)80mm, A 7 4 AJE1.0mm
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ZE{gME T — 7 - A5 — ¥ 3 ¥ (Advantage Windows 2.0, GE
Medical System) (2 CHIE L, ¥ —7 = AFEIT L) ZRTHEE
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1. %% 3D-MRI DERKRGIC &1 3185
1. W%
1996 4E 4 B ~ 9 A 123 8 3D-MRI % {ERE L 7= i 55 208 % 31 41

Case Age

Pathological

no. (years) Sex diagnosis Location
1 50 M Meningioma Rt. parasagittal region
2 43 F Glioblastoma Bil. frontal lobe
3 4 M Teratoma Pineal region
4 68 F Malignant lymphoma Rt. parietal lobe
5 75 F Glioblastoma Lt. frontal lobe
6 53 F Metastasis Cerebellum
7 20 M Trigeminal neurinoma Rt. middle cranial fossa
8 29 M Malignant lymphoma Rt. lateral ventricle
9 68 M Metastasis Rt. occipital lobe
10 45 F Metastasis Cerebellum, Rt. temporal lobe
11 60 M Germinoma Pineal region
12 4 M Dermoid cyst Parasellar region
13 2 F Medulloblastoma Cerebellum
14 64 F Glioblastoma Lt. frontal lobe
15 24 M Epidermoid cyst Rt. middle cranial fossa
16 18 M Germinoma Pineal region
17 67 M Metastasis Rt. parietal lobe

M, male; F, female; Rt., right; Bil., bilateral; Lt., left.




B =R TC B RIS BI(R 12 & B AR ERIR 57 A RE 701

DH L, HEMHFMIREITSN, PR O EATEETH
H1TBlex g e Lz, 178l0RERE, REMEKEEH 136,
EBEMEE4BITH o7 KD . BALIZo>wTE, KR
EKAOBI10RE, MBEEIF, D26, WEN16, &L
H1fl, IREARELE, REEFRLIFATH /.

2. HEMRIZE R UHRG &S

FREE A 1.5 7 X 7 ORB(RER MRI%E Signa(GE Medical
System) & F\v>7z. #|RIEFETHBROSPGR X 7z, Hiig
%fbix, 24/6.9/20 (TR/TE/FA) , ~ F 1 v 7 2256 X128, )
REFIE, HREHEAE2m, 2714 AE113mm & L, &
I PRy 7 MEEY X 7V X~ (gadopentetate dimeglumine,
Gd-DTPA) (Magnevist, Berlex Laboratories, Wayne, X[E)
0.01mol/kg#iER L VR L, Boh7F— ¥ —I3HELET
— 7 A7 —3 3 r (Advantage Windows 1.2, GE Medical
System) 28R L, ¥— 7 2 AFEIZTERTEEXER L.

3. ZRITHEIE & FMRATR O H

YERL & N7z 3D-MRI 2 TR AT R Ext kb L 7=, BET oW
TiE, TNFROBEYORFBIEELT, DRELRKRLD
R, WL LMEETLEOMEBERFEIICOVWT, HFRELMNE
EOMBRUESROEFEIIOWT, O3EEIZHITTRE L.
BRI, DIZDoWTIE, SFICHE L RNHE, s o BEMGR
RUNEROFE, EHEIHABICHE SN TH 2 2E2 %
L7z, 222w Tit, WECEBEOREFRERM - R /2 FMmr
REFBICHE SN THE D, £/, IREQELS, EFELRE
HELCHEBER TV E2EEHE L2, FWEMEORE &M
H - s ONBEMRDMA TEHFEMEOMLE L Lz, HIIO>VT
i1, WELWEBOEMKESHL SN TVWE2, EBORED
W EY Y, R TEIHBEOME DT A ZILEW», %5
fioxtg e L.

HEE, D~NDZHBIL DWW TERTEZ EHTRR LA
L, HELAHEONESTXTHBEICHBE SN TS LY
WMENTHEICEBLL, BELEOL3B0MBHEHREE
DEEIZLNTo 7.

. F43D-MRIC & 2 uFess iR OO DL SR8 O ARE| 2 a0kt

1. #%

1996 £ 1025 19976 1 B TILEH OBRMEIZ THEE
EEMRI % HiT L2 B% T, EE3D-MRI# 1T L72100%
(BE42%, TH58%. 11HE~868) 2005 0% L L7z (&
2).

2. FEEMRIEEBEROBEENE

BHEEIE 1.5 7 R 7 OHB{5E R MRI & Signa Horizon(GE
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WD g SRR O W T, —EBIIC, ERIKBIRE
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Table 2. Age distribution of objects in analysis of venous drainage patterns

No. of cases
Sex No. of Age (years)
cases
~19 20~29 30~39 40~49 50~59 60~69 70~
Male 42 5 2 S 1 14 12
Female 58 2 15 6 10 8 11 6

Table 3. Diameter of holes stuck by toothpicks-fundamental statistics-

Gowp s Sl e Swid S
A 146 15 1.500 0.295 0.076 ] s
B 162 15 1.713 0.229 0.059 :| sk
C 178 15 1.887 0.223 0.058 ] '
D 194 15 2.020 0.260 0.067

* p<0.001, ** p<0.005, *** p<0.05 by Fisher's PLSD.
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Fig. 1. Toothpicks stuck into the dog’s brain. (A) Toothpicks were stuck into gyri and sulci of the dog’s specimen. (B) On the source
images the toothpicks were shown as holes since those had no signals (white arrows).

Fig. 2. 3D-MRI of the brain surface of the dog. Threshold was set up at (4) 146, (B)162, (C)178, (D)194. When threshold was set up at 146,
the diameter of the holes were smaller and brain surface looked more irregular compared to images. (B) ~ (D) looked almost the same.
Bar=2cm.
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ARCEBRTLIEREYELHERER, HITEHEBER
(transverse frontal vein) ; LBISE[E (superior frontal gyrus) £
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(ascending occipital vein) ; %FHZEIZ T EAT L TSSSIZA&HT
5 #lk.
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SHOBRFIZBVTIE, 7 b EOREEIRICEE L TR
L7z, FOREDONY 2—3 a3y, MEEROETERE - K
BEOMBIIOVWTRE Lz, 8512, EREICO2WTHRE
MR 7=

L S

I. #E1 XOBETIERE ALV 72 3D-MRIIC DV TORE
BANCEE L7, Bb RIFICHE, BEsfdahTese
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A

Fig.3. A patient with metastatic brain tumor. (A) 3D-MRI
showed that the precentral gyrus was swollen (arrowheads)
and superficial cerebral veins ran along the central sulcus
(white arrow) and precentral sulcus. A part of tumor was seen
at the edge of the precentral sulcus(black arrow). (B)
Intraoperative photograph. The relation between the tumor
and brain surface, veins were shown as same as those of Fig.
3(A). The precentral gyrus was also swollen as that of Fig.
3(A). Bar=5cm.

A

Fig.4. A patient with malignant lymphoma. (A) The tumors

were located beneath the postcentral gyrus and supramarginal
gyrus (purple). (B) Intraoperative photograph showed that the
3D-MRI correctly displayed the location of the tumors. The
tumors were already resected. Bar=5cm.

Fig.5. A patient with a hemorrhagic metastatic brain tumor.
The tumor was located in the left occipital lobe. The left lateral
ventricle was ventrally compressed. The gyri of the left
occipital lobe were swollen. Tumor was shown as a purple
object, hemorrhage; yellow, and superior sagittal sinus; sky
blue. Bar=5cm.
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L, ERENLZRTEGIIFBAICRVET o -EHEICRDY,
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L7 (E2%94%) (M4-A, B). EL s TWwirolzl
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THTETH Y, Z0ILEBITESLHIELN (EBEE7%)

Fig. 6. * Drainage patterns of superficial cortical vein in 3D-MRI. (A) Type A. The ascending frontal vein, the vein of Trolard and the vein of
Roland were seen. (B) Type B. The transverse frontal vein and the vein of Trolard drained into each other. (C) Type C. The transverse
frontal vein ran across the ascending frontal vein. The vein of Roland anastomosed with the vein of the sylvian fissure. (D) Type D. Large
transverse frontal vein ran parallel to the superior sagittal sinus and between the superior and the middle frontal gyri. It finally drained
into the superior sagittal sinus at the precentral sulcus, and allowed widespread venous drainage from the left frontal lobe. Bar=5cm.
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Table 4. Patterns of venous drainage on 3D-MRI

No. of cases
Side ‘ S
Type 1 Type 2 Type 3 Type 4 Total
Right 76 9 6 9 100
Left 81 11 3 5 100
Bilateral 157 20 9 14 200
3D-MRI, three dimensional magnetic resonance imaging.
Table 5. Course of transverse frontal vein on 3D-MRI
No. of cases
. Location of
Sid
ee Course of TFV drainage into SSS AFV
SES IFS  SFES~IFS APCS PCS CS Present Absent
Right 14 1 1 8 6 2 6 10
Left 14 0 0 8 5 1 6 8
Bilateral 28 1 1 16 11 3 12 18

TFV, transverse frontal vein; SSS, superior sagittal sinus; AFV, ascending frontal vein; SFS, superior frontal
sulcus; IFS, inferior frontal sulcus; APCS, anterior to precentral sulcus; PCS, precentral sulcus; CS, central sulcus.
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In vivo analysis of the human superficial cerebral venous anatomy by using 3D-MRI Yasunari Fujinaga,
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Abstract

The purpose of this study is to show the reliability of three dimensional magnetic resonance imaging(3D-MRI), and to
classify the drainage patterns of the superficial cerebral veins. At first, toothpicks were stuck into fixed brain surface of a dog.
To examine the best methods for making 3D-MRI, the 3D-MRI, including the diameter of the holes, of the dog’s brain were
analyzed in four threshold values. The holes on the 3D-MRI appeared smaller than their actual size due to the partial volume
effect. The low threshold showed more errors than the higher. This result showed it was necessary to display the good 3D-
MRI to refer the original MR images. Next, the 3D-MRI of clinical patients who had brain tumors were correlated with
operative findings especially in relation to the lesions and brain surface, vessels, ventricles. The relation between the lesions
and brain surface, vessels were displayed well, but there were some problems with inadequate ventricular display. Finally,
anatomical study using 3D-MRI was performed, because 3D-MRI could display the relation between the brain surface and the
superficial cerebral veins in the basic studies. The third study demonstrated that the transverse frontal vein was found in 15% ,
vein of Trolard ran in front of the central sulcus in 91.5% and several anastomosing veins were frequently observed. These
studies showed the progress of technology in bringing about a lot of new information by using 3D-MRI.



