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Application of 3D venous fusion technology to determine whether the drainage vein of DAVF simultaneously has normal
cerebral venous reflux
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[Abstract] Objective To investigate the application value of 3D venous fusion technology in determining whether the drainage
vein of dural arteriovenous fistula (DAVF) associated with cortical venous drainage simultaneously has normal cerebral venous reflux.
Methods The clinical data of 6 patients with DAVF associated with cortical venous drainage who admitted to our hospital from
September 2021 to March 2023 were retrospectively analyzed. The "3D dual vessel fusion technology" was used in the post—processing
workstation to perform 3D fusion of fistula drainage veins and normal cerebral veins using DSA data, marked with white and blue to
distinguish them, and the two type vessels could be clearly observed by the fusion images to determine if they had a common path,
thereby determining whether the drainage vein had normal cerebral venous reflux. Results Good 3D fusion images were obtained in all 6
cases, and the dual vessel fusion images clearly showed that the drainage vein (white) overlapped with the normal cerebral venous reflex
(blue) and had a common path, indicating that it had normal cerebral venous reflux. All 6 patients had curative embolization, and
postoperative angiography showed that the normal reflux was preserved. No intracranial hemorrhage, or cerebral infarction occurred after
surgery, and the symptoms were relieved or disappeared. The DSA follow—up 3~6 months after surgery did not show recurrence of
DAVF. Conclusions The 3D venous fusion technology can help determine whether the drainage vein of DAVF associted with cortical
venous drainage also has normal cerebral venous reflux. Protecting these veins during surgery can reduce surgical complications.
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Table 1 Clinical data of 6 patients with DAVF accompanied by cortical venous drainage
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Figure 1 Venous fusion images of a patient with dura ma-
ter arteriovenous fistula in the right sphenoid sinus area
A: 2D-DSA shows a dura arteriovenous fistula in the right sphenoid si-
nus area, with blue arrow indicating the drainage vein. B: Venous im-
ages of 3D=DSA shows the feeding artery (red arrow indicating), the
fistula orifice (yellow circle indicating), and the drainage vein (blue ar-
row indicating). C: DSA shows the normal cerebral vein. D: Venous fu-
sion images show the overlapping part of the drainage vein with the

normal cerebral vein reflux (green arrow indicating).

Z ISR N B & T 2W IR 97 RS
P, Qn3E 3 CT/3D-DSA il & 52450 W it 8 22 % 3 fik
968 HB 10 7 i 53 AT 30 KRR, 38 5 3D-DSA/MRI . 3D-
DSA/MRA Rl & #4848 5 T ARIGYT, /i N 3l Jik 3D-
DSA XL A HI T DAVE B8 1 {3 8 K38 S AR
7Y,

M58 NIGETT 2 H BT DAVE (B 51697 7, R
T 22 70 40 VAR A8 19 A A 30, JCHOR X F 513
FRIDK R AL B A4 A SRR A B 5 | R bk, D AT i s
BN K 5 QAR 2B T [T bk , D05 ) E 5
POk RT3, 2 1 bk I I BT . T, Bl v
WAL E kA 207 o 2D-DSA ] LUV A8 Hb
TN R B A B I AR A B BT A A TR
Joik R R R A IRAE OL . 3D-DSA A] 7~
S = HEIE A NAS W] 56 2, AT DL AT 22 A B2 R H i
FIEE A8 R HERR 145 S 1 T, (R = B[R] 4
JEE o8 ok FE U L bk e B 1% R Tk s . 4D-
DSA BA7 3D-DSA ML A5, I HL AT DA% RS [] %) Bsf
], R AN R A 2R, 4 10 e R sk, 8 R
PEO, B R # K

FH T 2 DK B 5 | A T Ik Sk 5 0 1 R KO R
H P ANTE ] — s ] 05 B, Jevk Rl R A8 5 |
TR K S OE PR K . A SGE S DAVE 151
bk 3D-DSA 5 IE 5 # ik P13 3D-DSA #EA TRl &, 15
HRPERR A ST DAVE (45 | 5 k& 5 B W
A1 F DK AR D 6, 45 2R s B 28 5 L i ik (1 68
FRic) JOE & B2 ml g gk Gl Ebmid ) @il s, nlig
HE LU 7 5 728 5 | i Dk B GE R T e bk, wT LA
Wr DAVE 175 | 3t i DK e 75 e 1 5 A bk e i 1 21
AE, WA A P Cpbr il TS, R R R DI BE
WER AR IC AT S , W FRR AL IE 5 i
K IRL3 B D fE ; A SRR FT, WS SR B DAVE /Y
IRe 5 K , AT AN 22500 1E 5 I IOk i (w13, AS
S A K G ek B 5 S SO Y P 22 D e R
/1S

SN, R K 3D Rl G B R FIWT DAVE (95 | i
RO 75 St L E M DK [P S D B T AT, Rl
GG R XA KR T 2R . 2R
AR b T AR AR 5 L R K, A B T AR I
RAE o AH BRI SRIE 402, 6 T8 1E Mk
LRI RE A 5| bk , (LB A Y, RN 7E DAVE
MR AR A R SRk, DB AT
o | i i e K ) Ty R, B AR AR R A T LA T kA
IR



RN R 2 2B A%k 2024 4 3 A 45294855 3] Chin J Clin Neurosurg, March 2024, Vol. 29, No. 3

~147-

({CEBZER ] AR T E T 20214£9 7 20 H &4
WA NREREFSECHERASEM, LS N
20210920,

[FIz2 R ] A SORAAAEAT A A 25 e

(1E& TTEk A RR )« Ao 5 SO 20 R IR
B0 G RE ; A 7 67 T S 150U A B0 R Ik S 14
B 5 MBI A0 K HT s DB B MO

(&% k]

[1] AMINOFF MJ. Vascular anomalies in the intracranial dura mater
[J]. Brain, 1973, 96: 601-612.

[2] LASJAUNIAS P, CHIU M, TER BRUGGE K, et al. Neurological
manifestations of intracranial dural arteriovenous malformations [J].
J Neurosurg, 1986, 64: 724-730.

[3] CHUNG SJ, KIM JS, KIM JC, et al. Intracranial dural arteriovenous
fistulas: analysis of 60 patients [J]. Cerebrovasc Dis, 2002, 13: 79—
88.

[4] ZHANG M.YANG M, PAN L, et al. Application of 4D-DSA imaging

to diagnosis and treatment of dural arteriovenous fistulas [J]. Chin J

Clin Neurosurg, 2020, 25(3): 129-133.
i b B L5 4D-DSA FERE i sh i oz in
FIRE . H NG R 2858k, 2020,25(3) : 129-133.

[5] ZHAO YY, QIN J, QIN HL, et al. A new method to confirm the
aneurysm responsible for hemorrhage in patients with multiple
intracranial aneurysms after subarachnoid hemorrhage [J]. Chin J
Clin Neurosurg, 2021, 26(5): 321-323.

BEIEL 28 2, ZR AR, 55, FIMN 22 & slibkos i SEAE Sk
TERIBITILLT]. P E AR 2SR, 2021,26(5) :321-323.

[6] DOBROCKY T, MATZINGER M, PIECHOWIAK EI, et al. Benefit
of advanced 3D DSA and MRI/CT fusion in neurovascular pathology
[J]. Clin Neuroradiol, 2023, 33(3): 669-676.

[7] RAZ E, SHAPIRO M, MIR O, et al. Arterial and venous 3D fusion
AV-3D-DSA: a novel approach to cerebrovascular neuroimaging
[J]. AINR Am J Neuroradiol, 2021, 42(7): 1282-1284.

[8] CHOI JH, SHIN YS, KIM BS. Image fusion technique using flat
panel detector rotational angiography for transvenous embolization
of intracranial dural arteriovenous fistula [J]. J Cerebrovasc Endo—
vasc Neurosurg, 2023, 25(3): 253-259.

(2023-09-26 it , 2024-03-28 &A1)

AENGEAENEACERELCEIELENCEIEINCEINEINEINNEEINCEEINERNEIEINEIEINEIEINCEINNEIENCEIEEINEIEED

(R0 143)
[22] LI MW, JIANG XF, NIU CS. Efficacy of and risk factors for percuta—

neous balloon compression for trigeminal neuralgia in elderly
patients [J]. Br J Neurosurg, 2021, 35(3): 280-284.

[23] MONTANO N, PAPACCI F, CIONI B, et al. The role of percutane—
ous balloon compression in the treatment of trigeminal neuralgia
recurring after other surgical procedures [J]. Acta Neurol Belg,
2014, 114: 59-64.

[24] LIU P, ZHONG W, LIAO C, et al. Narrow foramen ovale and rotun—
dum: a role in the etiology of trigeminal neuralgia [J]. J Craniofac
Surg, 2016, 27(8): 2168-2170.

[25] CHENG M, WANG H , LI CH, et al. Role of 3D CT reconstruction
measuring foramen oval on percutaneous radiofrequency thermoco—
agulation for trigeminal neuralgia [J]. Chin J Lab Diagn, 2018, 22(2):
197-199.

OB E R, 2RI, AR SR 3D CT EE NI i P R AL AE =
il 22 S EREEA P B D). b [ 5252 Wy, 2018, 22(2)
197-199.

[26] TEW JR JM, KELLER JT. The treatment of trigeminal neuralgia by

percutaneous radiofrequency technique [J]. Neurosurgery, 1977, 24:

557-578.

[27] ICHIDA MC, DE ALMEIDA AN, DA NOBREGA JCM, et al. Senso—
ry abnormalities and masticatory function after microvascular de—
compression or balloon compression for trigeminal neuralgia com—
pared with carbamazepine and healthy controls [J]. J Neurosurg,
2015, 122(6): 1315-1323.

[28] CHEN J, LIN X, LV Z, et al. Use of a 3D—printed body surface per—
cutaneous puncture guide plate in vertebroplasty for osteoporotic
vertebral compression fractures [J]. PLoS One, 2022, 17(11):
€0276930.

[29] WANG Y, SHI S, ZHENG Q, et al. Application of 3—dimensional
printing technology combined with guide plates for thoracic spinal
tuberculosis [J]. Medicine (Baltimore), 2021, 100(6): €24636.

[30] TEXAKALIDIS P, XENOS D, TORA MS, et al. Comparative safety
and efficacy of percutaneous approaches for the treatment of trige—
minal neuralgia: a systematic review and meta— analysis [J]. Clin
Neurol Neurosurg, 2019, 182: 112-122.

[31] NETO NNM, DA SILVA MAIA JT, ROLIM DD, et al. Percutaneous
balloon compression as treatment to trigeminal neuralgia: 14 years
of experience in a single center [J]. Neurosurgery, 2017, 64
(CN_suppl_1): 256.

(2023-11-21 it ,2024-03-06 & 1] )



