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Clinical value of Dyna CT in evaluating direct carotid-cavernous fistula
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[Abstract] Objective To discuss the clinical value of diluted contrast enhanced Dyna CT in evaluating direct carotid-
cavernous fistula (DCCF). Methods  The clinical data of 16 patients with traumatic and solo fistulous DCCF were
retrospectively studied. The images by 3D rotatory digital subtraction angiography (3D-DSA) and diluted contrast enhanced
Dyna CT were used for comparison and analysis of their values for diagnosis of DCCF. The comparison items included
information on the orificium fistulae, the retrograde leptomeningeal venous drainage (RLVD), the draining veins and the
compartment of the cavernous sinus. Results Compared with 3D rotatory DSA, Dyna CT demonstrated 21 more findings in 15
patients (93.75%), including the detection of the orificium fistulae (n=8), the RLVD (n=2), the draining veins (n=2), and
compartment of the cavernous sinus (n=9), with significant difference found between Dyna CT and 3D-DSA in revealing the
orificium fistulae and compartment of the cavernous sinus (P<C0. 05), while not in revealing RLVD and the draining veins.
Conclusion Compared with 3D-DSA, Dyna CT can more effectively demonstrate the orificium fistulae and compartment of the
cavernous sinus of DCCF, which may benefit the clinical diagnosis and treatment of DCCF.

[Key words ] internal carotid artery; carotid-cavernous sinus fistula; X-ray computed tomography
[Acad J Sec Mil Med Univ,2015,36(2) ;:206-211]

32 R 20 N Bl K i 45 55 398 (direct carotid-cav-  FURN B K16 40 52 BE RO AMG TR 2L s O —Fh 2%
ernous fistula, DCCF) f#)428 [ 38 5 A0 K5 RS 0 . — BN shibksh ke B & ek 2402 320m 2 5 i i

(W BEHE] 2014-11-16 [(#EZAM] 2014-12-27

[E€mB] EFRHRFE4:(31370810). Supported by National Natural Science Foundation of China (31370810).

[MEE® AT HEN, B4, FIEEI. E-mail: tianchunou@126. com; #5 KM -+, JH0f . F35EE V6. E-mail: renzh1979@163. com
L HER 5 —AFE# (Co-first authors).

* M {51E# (Corresponding author). Tel: 021-31161794, E-mail: hongbosmmu(@yeah. net



55 2 39, IR 45, Dyna CT P ELE B SN 3 b 40 SRR I R AN (B

« 207 -

2 S RNAI AT F JUk 45 F PN B0 Ty 3 v s AT R BRLHE 22
FER I ARIE DR » T EALHE AR BRI M BREY B /K i | AR
HIE B A% 35 Ak 4507, 1973 4F Parkinson'™ 1 Y
WP ARBENE D, IR T DCCF FARIGIT I 4E.
PLARK I N A ATRYT A BOR W & Jig , DC-
CF Wy R 1236 WS T K it 42, H At DCCF
(1 F= 2357 7 AL HE vl e B ERE | S I o el
ZE O AR TEA R} R B R S AT

DCCF #AHRIAYT HAn 280 V) B SN ik 5
V24 5% 2 [ 1R B8 1 Ji) N 4 2 19 30 ok ) 3 %
W, Sk T R A R TR YT R R T TR ATE
20T R AR AN i ) B ML 3 B 1 A R AL S 1
T LR 4 S5 40 B A HLEL R E Y 3D-
DSA MELL B #8158 1 A9 RS 40 F7AE. Dyna CT X
FREC R CT” A2 CT , H 48 PP 2 A
— B A T AR I A | R 2 SR 2 B4 5
PEREGE, W, A5 A 3D-DSA 5

Dyna CT #¥Ali DCCF [ okt ] [ i A 25 4 1 g
Ze5¢ TRV Dyna CT Al RERY I R E . HAE DCCF
2GR RN R BES%

1 ZFRFFE

L1 —f3t4 2012481 HZE 201248 9 H 5=
FERE R A B Bt 2 SRR GR 16 4] DCCF (&
H (X2 DSA #112) - Horp 10 61 B4k, 6 Bl Lotk L ARk
25~51 %, 14 (41. 38£9. 62) %, 16 i E N
Sk DCCF, HAZ 473 51 DSA 12 (s [|] (7] B% 2 4
F 124, a3 4F, HBE B R AR SR
IRERZE BRSSP N EENS . frfg FR B 51T
FUFN 3D-DSA P¥-Ali . AT Ff B 1 52 71 4 98 /) Dyna
CT PPl MEAT A NTRYTY o B —BORRIE M L
PORHE LR 1, AT R KK E b
e PRZE By 2o Az am 2o T A R AN R O 4
AU A 2 A3

F 1 NABEN—MISE BT ERT MBS RIC 2%

BT OMEH AR E‘fﬁ?ﬁw - . mf WIT Tk AR ks psawn

il ) AER T 1 REAIET
1: 5 25 1 kB Hm REmERE Ok R kM @
2 % 16 L2s KPR & A WEESAOnyx EK GER ARG @
3 % 37 0.04  SKTE O/ # MR EOMk HR 4% 2
1 3 19 2 RREm O/ MiOnyxBedE EUMEK BER BE @
% 48 0.08  UKTE H & EEESG Onyx BRI R AE #
6 % 26 3 KTEmw Mg EOEk UER BE @
7 % 26 0.25  HIEE H @ EEEISEG Onyx DK B kM @
8 o 39 0.75  JKPB m & R g0k Rk e @
9 % 51 3 MEE A/ MeOnyx ¥ EOMEA R BE #
00 % 48 12 W R & WG Onyx O RER W@ @
noow 19 10 KPE R R MammERE k0% Rk BE w
2 & 49 133 KPR ® ®  RMOnyxBE  EMNL R e @
E 45 5 MR R ® EESE Onx  BDWA R AW @
IER 16 6 KPE m#w dgERE g0k Rk Be @
152 % 49 4.75 JE B i B WLl Onyx MeZE ENIHA O A8 #
6 & 29 3.5 KFB m # EEEG Onyx O R WE #

“: Dyna CT Frak#5p015 Souk (& LA RYT ISt i 2 1 46 S AE

1.2 Dyna CT #% Dyna CT LIEARIEN S CT

1 CEF i 52 & 40 (Artis zee Biplane, Siemens,

Forchheim, Germany) | SCIIEIE 4L, MM
R LU S50 e % LR A5 G . BRAE At



« 208 -

TR REEM 201548 2 .56 36 %

PRI 2% BRI S8k B R XA 20 s e R A, B iy
0. 4° JH [ 512X 512, Bieht 1k 200°, 5K 496 i,
B B BN S IKE , T4 NTE ARG B
AR T AL 5 52 50 (Visipaque , GE Healtheare,
Carrigtohill, Treland), i B & 5 7 & & # B
2 mL/s, {FITITE] 22 s, B 5 44 mL, &I RE
e 20 %0 A2 A T 4l 757 8. 8 mL, 4EIR
2 s IRIUENGR SR G W A RSB L i 21 TAE 3k (syngo
X-Worplace VB13, Siemens, Forchheim, Germa-
ny) PEAT AR B . AT AEu b 3D BRI, PR
H /N R BB DX I T A sl il i 52 B X S AR tE AT —
WHE, PR LV E AR (MPR) 438 CT
Elf% . 25 0. 14 mm,

L3 Mas4r  DCCF ML 3 1 2 R ik £ 24
FERE LVRCH VAL B AR /I 000 7 DK ) 396007 » 51 97
ik S g 4 52 0B . HE# 3D-DSA Fil Dyna CT X
FRTEARAY WRRLRE . KU B kiR 52 BT N R
B K BOFIETIE H B B LA H AL E AR
ANEIRSHER S s SO FCRE ARG I 2] % 5 | I ik
IRTA MRS € O 5w ik RE A I 21 g
SR 7 1 1 7 JBE 1) e 4 552 v ) LAV 288 B 110 2%
M ORI B g4 52 700 . 4500 85 B AR = &
BRI IVRLERY € D & VAL 5

L4 BRFARBREHE M DCCF BFHE N
T HB B A AR 0 o 43 LA T fie 0 3K 2 7 3 e
LI ISR Y (Onyx; ev3 Neurovascular, Ir-
vine, CAYf:2€ DCCF, A BH A 3 i dt47
i A RIS SIKEIEIG YT SBORAE, 16 B8
A 1 BN ER R FEAR S B R B . 6 Bl
SR B 3 B 25 Onyx R % (37, 59%0), Jorh 1 44
IERBER BT R 25 5 Onyx IKHR %6 il H R
JH Bl 30 P AR 38 (37. 526 54 9l FE SR FH B4 On-
yx AR FE(25%0) . 16 {5 8 A5 B 200 3 3 W /s
FEER . e NIRIT IR EATRED . B E TR
BIT LRV B 1,

1.5 %itseas® RA SPSS 19. 0 Fifd i FH B %t
x* K5 (McNemar £ 55) #4758 150 H » K 56 7K 1
()4 0. 05,

2 5 R

2.1 BA—fRMEIL 16 H B F B2 DSA i

iy 5 WoR B 15 A 7 A4 - IR KRR
TR R B i ik 2 R 52 L X 9 4 5% R B KO
FIA B R B 11, 36 16 AN, 7 T 3PN 3h ik
AR FER . 2 MO TR B (12, 5%0), 10 9%
FE T 7K BE (62, 5%0), 4 A8 467 T /iy 8 15 B
(25%0), 16 BBRFH IR TG RREVT A 1 B5ER
Bk (1/16,6.25%), 14 Bl F 2 T DSA B
(14/16,87.5%) , Hrp 13 )34 A1 (13/14,92. 9%, 1
Bl K (1/14, 7. 1%0) 1% B & Ja B AT B4l Onyx
B Ae: ZETR A

2.2 #1668 E T Dyna CT i M i
N 14 {50 BB AR VB A7 B R R N I R 5
51 6 35 P4 M B 5 J 1) 5 8 VRS WA R 14 40 SR A
FRI5 L I i T OB R 11 R A 4R SR AR . M
kb 3D-DSA,Dyna CT £ 7~ T 15 fi](93. 75%0) &
B 21 A5 B LG BRE T (n=8) , BN i 0 bk
W 51 (n=2) , SITFRIK (n=2) 4R 5553 (n—=
9), Dyna CT FrikAs9{5 BxT 7 i (43. 870) B 1
MAEPMIRITES THERIEM. it irgi ]Gk 2)
W Dyna CT 7% 8 1 3 40 58 23 B AL REAL T
3D-DSA(P<C0. 05) o {H PR 3 7 5k 7% 45 ki R fok 126 [m]
SIS K O T 25 RGeS, 3D-DSA
e Dyna CT fi#r it 2 B3 900 & AE & A

x2 WHFET DCCF 2B 25 88 A bb 38

Dyna CT
3D-DSA P
+ _
B + 6 1 0. 039
— 8 1
PR S S+ 3 1 1
2 10
7Rk + 12 1 1
— 2 1
iaziiE it + 2 1 0. 021
— 9 4

2.3 BAHmE BEF. A8, W LLHIIMI G
ZEMRERZE A LA A7 F 201248 5 H 2 H ABE.
FEAN AT N B bk s 5 R 1 AN T30 PN Bl bk i 4 5 Bt
i) DCCF (Barrow A A1), {H JG ¥ & 75 838 11 E 6 o7
% . Dyna CT VT 75928 A7 T 40 52 BOK P B
LT BS N S KA RT R RE, PRIZ R K,



55 2 39, IR 45, Dyna CT P ELE B SN 3 b 40 SRR I R AN (B

ELAEAT B DR 90 ) 5 90 » 4 M KRS 6 o o DA T BR
PRI PR RIS S Onyx ik 2E. M shikikie
B 4 HOREBIEA Onyx 5 A00A 1A T 5
JrI G FAEER P AT B B 228 K& A2 4T Onyx
e sE . BREMBUSEAEE D AR, ERHETS
PETRHIE RS2 AT 700 . ARG R BB M i
DK L B B i 56 AT 2K » SN Sl IR PR 5518 1
AR BFIRER S AR O S R 2 i . [
HBEfE TCAERIE K . ARG 74 DSA By, 4580
AR, REE TR AR TORILIE 1 i 2,

1 BEEMBA S EKEIMALIER

ASE R R R T 52 L RS T ik e M
F K 1] 5 [, i s 8 11 AR A 82 %5 5 B2 AR Huber 3y
VEMAE 3 5 3 52 30 308 3o 7 I ) 53 30 Joik 28 7 ) #5 3
Rk C a4 SE L A B 2D FATT AT LUK SOk e 40 52 3 A i e
PR IY s C. BRIER D 5 3P 45 5 Onyx 28 s Bk ik A4 58
PRI D: SRR FERRESE AP 280 11 L O 2855 T 52
Tp S LI 25 43 ] 2D T RURECHINT 22 dh ki A2 i 2E 1 bR
SRR SRR SR T ) 3 B S T o R AT AR Y R AT E
AR 22 DTN Sl DK ) A7 365 5% 8875 93 11 R 35 B RS 22
HN B IR A 36 52 AN IR AR SOV HR ik A 75
15 CS: A 52 IPS. 3 1 925 PR 77 19 ICA: S Bl ik

Ppart of CS

2
2

B 453 %\To IPS
o 8 \
\’ ::' R

1C
B2 HRER
A G T SR A7 5 B Zea 8 1 AL C a2 1
PIGRARSE s D 85 8 DTN SRR 7. R AL 4 i =
LR RIRER 3 AN T T SR AR B A 9 FAT T IR 14 2 R fa
AL AELRE S ARASE 1) SF- A5 25T P 3l ok 1149 7 1o 35 24 981 %8, 445 IR A7
) T B BN E IR A ] 318 2R R LA b R AT I I SR
AL FIZ BN S KE T N RE. SOV AR E# ik A 1T 7 195
CS: i 5E ; IPS: 5 T 52 P 5 5 i ICA: BN B ik F 8 1

I & .

DCCF [t # 3 & 17 I & W IR ¥7 . Higashida
SO L R I NIRYT 880 i RESR AR 11
S 4 P ZE [RIB AR FE N S ka8 A N R AR
Xf DCCF 5¢ 4P ZE 1 S B AR T RE A28 1 Mg 4
FOMROOTEAN(E B . 1 52 BRI & L ok A Me-
hringer-Hieshima ) fE fil Huber sl {E!Y DL K A
S RE S SRR A R (RE R HL
LT 98 9 R /N £ 3 2o 2 75 4 M 378 Of 10 1 .
PIEZ Wi DCCF fy 3 2 07 v5 A G 2L 3% 1l 45 1 52
(MRA) (T AL W )2 49 4 145 38 52 (CTA)D A 3D-
DSA, A KR (TOF) MRA 3= 52 1 i i 7R i
K SE TR AN S 5 I DK OR 12 W sl e koRE — 2R 1 R
5 ARME B BB 45T, CTA (2R 2%t
HUAG S D7 TR 7 A S TS ) 11 Dyna CT 4]
A L CTA TN R RS, BRI T 8 A 25 A] 43
B PR ST AR AR . I, Dyna CT Xf /i 5
MR Z IR AT CTA Fl MRA,

3D-DSA J& H HiH FH 9 s i 48 4075 {5 B i &2
B AN N Sk IR YT . i DCCF 447 3D
TR AE T AR DSA #5545 I AR R



« 210 -

TR REEM 201548 2 .56 36 %

e G R M kA . i Dyna CT, &
HAT 3D-DSA KA 4552 f R 1 K, HE AN GE W
JRFE ORI R, Dyna CT Z T ATEA AR
TCAF DA, R R . (D) @ 48 [0 2 BER AN 2%
BEAM R (2) TEFHG 2835 A AL TC A% 2 U R
SURT P BT B AR T X I ACRE 1 P Ak
AL (3) HH AL CT Fe . 48 S50 AR

DCCF (545 B E B i 05 H & .
AN B i S o K 73 I Ak R e 4 5 4 B
JUJ7 i . T 0 O 4 5 A B i 5 BOJC 2, [
O EA B TFAREERERT L BRERFR
AT LUE AR G U B PR 27 O W AR BIF 5 1 45
HL AR IEL 3D-DSA, Dyna CT 1514 7E 3 H
YREEE Sy AR L ETA

ZHUE 0T B 11 B 0 B T 45 R 02 A5 ) b i
TR (A 11 5 A0 (o008 11 A 5 | 3 R g 4 5% 0 4
Lok, 3D-DSA JEik i i s #E 11%. Dyna CT 0]
LS B AR VRO E 8 A KN, 7 i A BT A5
25 CT FE =4k EZ T K A 5 AT DL RSk fii
IR TR A BT RS AR & 38 W] LA 9 A8
B A A TN T A D) TSR L A ) T T B b
NEO SRS R, ARG, Dyna CT 874 Wi i
7~ 14 BB A I D ECH & AR /N, o 8 il
3D-DSA B R, Dyna CT 0] LU e 8 I HEH {3/
B 5 BN Bk R E TR R A A AL
S K I J7 0]

T 5873 G RS 7 B 3 1) 5 3 5 1T, SD-DSA 5
Dyna CT #JAJE 3R I0, & 2 51K K, AWF5EHd,
Dyna CT fg &7 5 {4l 8 5 1% 55 i R i ok s 1) 5 1 97
3D-DSA fig @ 7r 4 5] 25 ) N R ik 3 1) 5 90
THEERTGEITERE L BT E KO, 3D-
DSA 5 Dyna CT fig 1 #f b8k . AWF5E 1, Dyna
CT fefsr 14 ] 835 951 i ik . 3SD-DSA R 7R
13 Bl A S HE k. —E 2R G E L.

ANTR)AS AR ] ¥ 40 52 18 4 B 2 S AR K LA 1 5%
BRERTCIEE W H 7R 2500 XA 5 5 i 1
4RSI B USE , S B0 2R HL TR B 2
R, 7E Dyna CT M AbERIEG o, 244805 R HL
THE YD S AT LUAE i R 0 T 2 55 v ) L )
A A B S o IR VA 5 40 B 2 [ fR 1 4]
TR A ST ) B B 5 S I O AR AR, AR

WFFE . Dyna CT REVS IR /8 11 ] 38 B4 52 00
W%, Hoh Ay 9 41 3SD-DSA BORAE, “H ZRA ST
FE S AT Y LR ] [N 22 Bl ki ZE R fiE 58
EARTERE L MR R AR kR 28, A T XA E
J5 FATT A B R (SR FE A 1 A 30 114 ¥ 2 52
R PR B 9 245 52 HCAR B ) T X S ) T AR
N 3h Bk /Y 38 . Hiu %5200 7836 97 5 45 92 X
DAV Bt fff FHIX Rl m .

£i LPrig, Dyna CT # 3D-DSA REH A 2500 .
/s DCCF (9% 11 K i 40 52 0 B » A R0t Al DC-
CF I8 SR RN . (EABFIEREA AL/ A0 OGS
WAA Tt — DRI SR BRI

4 FEEpR
JITA o 75 A SO A AT i vh 58
(& % 3 #iK]

[1] Halbach V V,Higashida R T, Hieshima G B, Hardin C
W.Yang P J. Transvenous embolization of direct carot-
id cavernous fistulas [J]. AJNR Am ] Neuroradiol,
1988,9.741-747.

[2] d’Angelo V A, Monte V, Scialfa G, Fiumara E, Scotti
G. Intracerebral venous hemorrhage in “high-risk” ca-
rotid-cavernous fistula[ J]. Surg Neurol, 1988, 30 387-
390.

[3] de Keizer R. Carotid-cavernous and orbital arteriove-
nous fistulas: ocular features, diagnostic and hemody-
namic considerations in relation to visual impairment
and morbidity[ J . Orbit,2003,22.121-142.

[4] Gupta A K,Purkayastha S, Krishnamoorthy T, Bodhey
N K, Kapilamoorthy T R, Kesavadas C, et al. Endovas-
cular treatment of direct carotid cavernous fistulae: a
pictorial review[ ] ]. Neuroradiology, 2006 ,48;831-839.

[5] Lewis A I, Tomsick T A, Tew ] M Jr. Management of
100 consecutive direct carotid-cavernous fistulas: re-
sults of treatment with detachable balloons[ ] ]. Neuro-
surgery, 1995,36:239-244.

[6] Wang W,Li Y D,Li M H,Tan H Q.Gu B X, Wang J,
et al. Endovascular treatment of post-traumatic direct
carotid-cavernous fistulas: a single-center experience
[J].] Clin Neurosci,2011,18:24-28

[7] Parkinson D. Carotid cavernous fistula; direct repair

with preservation of the carotid artery. Technical note



55 2 39, IR 45, Dyna CT P ELE B SN 3 b 40 SRR I R AN (B

« 211 -

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[J]. ] Neurosurg,1973,38:99-106

Heran N S, Song ] K, Namba K, Smith W, Niimi Y, Be-
renstein A. The utility of DynaCT in neuroendovascular
procedures[ ] ]. AJNR Am ] Neuroradiol, 2006,27: 330-
332.

Barrow D L, Spector R H, Braun 1 F, Landman ] A,
Tindall S C, Tindall G T. Classification and treatment
of spontaneous carotid-cavernous sinus fistulas[ ] ]. ]
Neurosurg,1985,62:248-256.

Higashida R T, Halbach V V, Tsai F Y, Norman D,
Pribram H F, Mehringer C M, et al. Interventional neu-
rovascular treatment of traumatic carotid and vertebral
artery lesions: results in 234 cases[J]. AJR Am ] Ro-
entgenol, 1989, 153.:577-582.

Gemmete ] J, Ansari S A, Gandhi D M. Endovascular
techniques for treatment of carotid-cavernous fistula
[J]. J Neuroophthalmol, 2009,29;62-71.

Berenstein A, Kricheff I 1. Balloon catheters for investi-
gating carotid cavernous fistulas[ ] |. Radiology, 1979,
132.762-764.

Meckel S, Maier M, Ruiz D S, Yilmaz H, Scheffler K,
Radue E W, et al. MR angiography of dural arteriove-
nous fistulas: diagnosis and follow-up after treatment u-
sing a time-resolved 3D contrast-enhanced technique
[JJ. AINR Am ] Neuroradiol, 2007, 28:877-884.
Chappell E T, Moure F C, Good M C. Comparison of
computed tomographic angiography with digital sub-
traction angiography in the diagnosis of cerebral aneu-
rysms: a meta-analysis| ] |. Neurosurgery,2003,52: 624-
631.

[15]

[16]

[17]

[18]

[19]

[20]

Hirai T, Korogi Y, Ono K, Murata Y, Suginohara K,
Omori T, et al. Preoperative evaluation of intracranial
aneurysms: usefulness of intraarterial 3D CT angiogra-
phy and conventional angiography with a combined u-
nit—-initial experience [ J ]. Radiology, 2001, 220;: 499-
505.
Chu E, McAuliffe W. Use of flat panel DynaCT my-
elography to locate the site of CSF leak[ J]. ] Med Ima-
ging Radiat Oncol,2013,57:455-459.
Bai M, Liu B,Mu H Q,Liu X H, Jiang Y. The compari-
son of radiation dose between C-arm flat-detector CT
(DynaCT) and multi-slice CT (MSCT): a phantom
study[J7. Eur J Radiol,2012,81.3577-3580.
Sato K, Matsumoto Y, Kondo R, Tominaga T. Useful-
ness of C-arm cone-beam computed tomography in en-
dovascular treatment of traumatic carotid cavernous fis-
tulas;a technical case report[ ] ]. Neurosurgery, 2010,
67:467-469.
Agid R, Willinsky R A, Haw C,Souza M P,Vanek I |,
terBrugge K G. Targeted compartmental embolization
of cavernous sinus dural arteriovenous fistulae using
transfemoral medial and lateral facial vein approaches
[J]. Neuroradiology, 2004, 46 : 156-160.
Hiu T, Kitagawa N, Morikawa M, Hayashi K, Horie
N, Morofuji Y, et al. Efficacy of DynaCT digital angiog-
raphy in the detection of the fistulous point of dural ar-
teriovenous fistulas[ ] . AJNR Am ] Neuroradiol, 2009,
30:487-491.

[ 458 ]

PR E



