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—Abstract—

Background and Objective : Dural sinus thrombosis(DST) is a rare disorder
with many etiologies and unpredictable clinical courses. The optimal mode of
treatment has not been well estabilished. With the advent of neuroradiological
intervention, we have, successfully performed the direct infusion of t-PA into
the venous sirius for'the prompt lysis of thrombosis and subsequent clinical
improvement.

Methods : Three patients, presented with headache, vomiting or focal neuro-
logical deflclls, were diagnosed as having dural sinus thrombosis by MRL After
the by angi with a catheter, a
bolus of t-PA was injected into the thrombosed portion of the dural sinuses, fol-
lowed by a continuous t-PA infusion at a rate of 40mg/hr.

Result : All three patients were clinically improved. Follow-up angiogram on
the next day ization of the venous sinus. Two
patients developed non-life i cati

Conelusion : Authors suggest that direct. thrombolysis wn.h t PA is a very
effective method of treatment in the early phase of DST. Further study is
needed to decide the appropriate t-PA dosage to minimize the complication.
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7%=594% (Dural sinus thrombosis) & a3
2 ¥ AR Avd FPRE AP o2
A GER GATEE Boly] W] 9=
£ Fge] 44 @rh(Boussers, 1985; Maclean,
1991). e #A24)E HAFEEFEY 2 A7)
FEGIEN T c1SFoRM Fde| ol
(Hulcelle, 1989). ZHEdAFe] S0 1Y
He 424 Bole A%, &9 AdP ARE
A gowl e AANEE BY 5 ) Wi A
F8< A&7k washt AL Urokinase® 43}
o ZUEEATE NPT gl Auet Bmdm
$L21HDi Rocco §, 1981; Bamwell %, 1991
Tsai %, 1992; Smith %, 1994), tissue plas-
minogen activator (t-PA)VE AH# B S Bas
°) 94 Ytk t-PAE T FRgaAel] wsted %
A7 @I gAde) ARad 48dcke o3
W mad Al AeE & At (Puca,
1993). & A7E ARTYAFY AR +-PA #
4 B AR olry) s} HARITEIER

Aot HPRxges AYFLAZoR Aad 3499
BAE PO Cathe-ters Fo) Aol =2
F A3 tPAR T8 23 3UE AE % Y
9 F7e] BAse} Bushe otk

Ly 4

AR FRIAN 2 R AAS
A3% 29% 399 BAE WHoR AT
(Table 1). Guide-cathetersh wire® 5|39t
EEEEERE SR LESIETCIES
10mge} t-PA(Actilyse) & 1-2%0] 23 AIFA
% %, infusion pump® A8 40mg/hre] &
E2 % 100-150mg?] t-PAE FoistdA Pz
Pes ALEE FASATE. AHE ALET G4
o 9439& BANRA 3% hoparin® AT
warfarin §9 AR A% A=A

1.5 @
B4 1
A AR SR d 1379 AVE AZE

Table 1. Characteristics of patients with dural sinus thrombosis and results of t-PA treatment,

2901(44/F) F2(23/F) Fol3(a2/M)
1. Symptoms Headache | - Headache 4 Headache
£ Nausea/Vomitting Nausea/Vomitting Nausea/Vomitting
Papilledema Papilledema Papilledoma
Mental change Bilateral 6th nerve pelsy
Seizure
2 Duration 1 week 10 days 1 week

3. Site of thrombosis superior sagittal sinus
right transeverse sinus
right sigmoid sinus

Tight internal jugular vein

superior sagittal sinus
right transeverso sinus

superior sagittal sinus
right transeverse sinus

4, Total TPA dosege 150mg 100mg. 150mg

5. Additional treatment i i i

6. Combined diseese: 0ld CVA eclampsia o cva
thrombosis of right
common femoral vein

7. Complication: pelivic hematoma none pelvic homatoma
right log edema

8 Neurologic status Tmproved Tmproved Improved

afer treatment .
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a1 ddsach A 2819 AARde] AN
=R o 7R A FA) AT $EUHIE o
AR FRIE NPsR G oj¥ade B
A egken, 2% Hu A8Yel 2FY T
A YA SFA WA ANGE ABEPA
Axe] $% Y R AFH, £, Fh24|
AT FARAMNA FFRFo] BAAUT. ¥4
FAPAE HAFRe] 2B0mmH,0Z F7HHL
b AFAZ & 9ANA 4ok YA 23
4 W&% 140000/m’, Protein-S 54%2 Zg0]
A3 BIEE7E 26mm/hr F7H0] AR
YolA a2 Btk AR FEY YA
A o] WEE HANFoR AT FAENS &
Aol #& /1AW ¥ FEFANL TIWNE &
WL BNAFREANTE 25 QPUE, SY
A%, HRARUNA BAAUT 2GAFARA]
A AR T2 FUdsc) LAY
(Fig. 1. A, B). AguzdaolA g3 Ad
o] FAsen PUzdes AT HAR

(Fig. 1. C, D). X22A 10mgsl t-PAE
guide-catheterS ¥3| UA FAZ F, AT
40mge) $E2 % 150mgel t-PAE Felsiglch
e 33 PRzdes AN ALEE 8
SchFig. 1. B). t-PA o 19 F A §
9744 hemoglobin 9.4g/dl, hematocrit
2.3%2 F4A%T A2l slo TR
Agste] BINEFS YAsY FE2AoR
FLIANRE AP Fon Y8 F 1S
o 33| WS Y SEADANE A ¢
d=Pd edE gAdcth WAL Fel F
9 ¥ 9end Ang A9seT BAe 9e
A N £, TE, AFF) Fo ¥ R
= EBNYE, $3 HAYE FE AE=S 9
o 65 F =Ysart

32 2

He AR A QUFEToR AYdles 2
@ 234 iz gake i 109 AVE FE, TE,
Gl R AW 5 T2k HARY S

2 o

Fig. 1, A and B. Brain MRI
shows increased signal
intensity of right
transverse sinus(A) on
axial TIWI and filling
defect in superior
sagittal sinus(B) on
contrast, enhancement.
C. Venous phase of
carotid  angiogram

shows nonopacification of superior sagittal sinus, D. Selective superior sagittal sinus venography
shows filling defect, in one-half of the sagittal sinus due to thrombi E. Venous phase of follow-up
MR angiogram shows good opacification of the superior sagittal sinus
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Fe AT SN AR BEAFE PO BAFA 3 100mge] t-PAS FH BBl
ARG FE 6 HAFCHIS {55-F0]  FA@ F YRIAEE AFFAAT. +PATA IF
A HAFAPAPE Mol 3T5mm HO0Z o ARF FAzgeold 92 YRS 9%
718 24 oldelt BF Fgoldin dedad % T ALFL AU Fie 2 O. ¢4F
HANSEEED o) ANSAE BAONS, B 2 D I 64 AR 2700 zALe] AW
/M9 %o e 4450 JUF mannitol® 2 AEF B4R 492 s

HEl= ARE NYRAE 35 ausel g

ol ARE HARZTFILAAE TIWEIN &

% PUF A AANGFNEY AsAEe] It 424 3R BAE WY o 79 AvE YA £
wEsglon, ZEUxYLls Puge] Ade] F B} TEE F2E 4L F ARG #
ZHAGHFig. 2. A B). AAzIE ANTAE AV 1909 A AP] 24D BWAch) Fgo

Fig. 2. A. Brain MRI shows filling defect in superior sagittal sinus on contrast enhancement on TIWL
B. Venous phase of carotid angiogram shows nonopacification of superior sagittal sinus.
C. Venous phase of follow-up venogram after t-PA treatment shows good opacification of the
superior sagittal sinus and bilateral transverse sinuses

of right transeverse sinus(A) & right sigmoid sinus(B)
on pre-contrast axial TIWL C. Venous phase of
carotid angiogram shows ronopacification of superior
sagittal sinus. D. Venous phase of follow-up venogra-
phy shows good opacification of the superior sagittal
sinus and bilateral transverse sinuses.
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2 H34% 19 Wgkey KB Ase A
#srer) aF sieile 234 SA8E ¥
& B $54 WeA ¥BYFE Fgelslen
ARG A5 oAl GIV F=e] 2
o 73] BRANC. HHGF FAbg Hgde)
3TOmmH,02 3718 2 <l9ele §71AHge] 9
An GAHAIAE o] G273 L MolA] ggich o
BA7FRBAE 5 S3ANT, 299F ¢
ANFEME W] FFHglon] YPBzgE
ANE Fe 2ol BFHAUH(Fig. 3. A, B,
C). % 150mge) t-PAE Foisiin Fo] JF A
AT gz A2FE FARATH(Fig. 3.
D). tPAFS 19% @447} 6.5g/d12 Zadn
EREALE 5035 HP2EsHE APEe $u7
3 Fihie] ¥EE BAHAG 108 F LS ¥
RFEEIYACA B 8 IS 93] F59
AL 4AT F FeA A8E APHAn 49
T4 2459 & 144 F Hdaich

U

ANsYase v =g d0ez dd ne
2 P et 297 Un. ddess
27 st MRgd A95Eazes Y &
e den AEdRT ddene g,
7o), 47EY, 2, & 5 #4929 5o e
H, V294 JAEUAFE HF EE SEF 4
A4, ARUTA 0N, AUTFEE B
@Ael] & WU Boussers, 1985 Adamssh
Victor, 1999), ¥ FeAEe) A%, Fele wmA
@ volol #7930 Y% ABFAD WA
dev ART gHAEs) YAB w4 2
Protein 89 44, §28843 §o Ydadle
% ¥ o antiphospholipid 322 47sige
o, Ze2e A WEsdn A3 $E A
A% VAT + ALk

e A $F, T8 ATIE 59 N9
247 A48 3959 93 % AAVPSE 5l
9 gA vE ¢ e 9RAsel Aae
Atele A4 F2AAFEL YA @A A
wanoz 3ol A3un W) Hed 1397
5ol A4E A P4 Ao ek & 2

o BAEFAEC] ANE A eele A9, Heh,
dete], FRSACH], $34 W8T, $HAHEY
4, ol T FRUBFE vErg £ o
. AFAPAaAe O Bgeht Auig Axe
9ud 2 Qx5 370t 1€ ¢ QAH(Throns,
1986; Adams<} Victor, 1993).

Fge I3 AFHG 3G, HIAF
HE4AA % BExYE SO 2T F o
HAFHEFBIIMAE “empty delta sign”
(Patronas¥, 1981; Virapongse®, 1987)°] %
°lR HARAZFIYIBAINE ANE B
signal void7t GolA (Hucelle®, 1989), €2
ZFEANE FAEe AQ = YAzge A
A B%Ee A4S AT 5 gk

Ar2e 4900 W} A A=, qgrBE
A steroidA 2 B FE2A Fol AH8HT o
o A4d ZHEE AL E PHoE AFF
Q BHEAE, BAEHA Fol A8 Yok o
A9 B¢ FenA TolE 2UAEE AYHAT
BAe] JFYE7E Av= BPSR FHe= A
e Boole AAHgel S gl AIRY A
&7t Qasich(Boussers, 1985). HZ Uroki-
nase® A A4 ZHed FAR] AL &
Agezn ZHEE ALFA d¥38 38
@3¢ we 237 1% Di Rocco’, 1981:
Barnwells, 1991; Tsai¥, 1992; Smith¥,
1994; Horowitzs, 1995).

WA AR SlE t+-PAE DNA fARAZY
714E ©183td 431 gom plasminogend
plasmine® WEAA ABEHAAE vehdc
(Marderst Sherry, 1982). 2H &A= A =
% plasminogen® plasmin®2 $P3A 2§
& vehfiEd urokinasel} streptokinases] @18
t-PAE dfast ZW 97 2A8eTHo
400935 F7HEER YA AR Hfdsh
A%l e plasminogencl HEHoz s}
7l 92 (Collen, 1984) =& 22 94 g
AL 5= gL LALHAC A 510 =
& Zl0] Aol e ol g Fe 2 (5-8%)
& 7Ha 37w A3 Foisiol e AR
AFE PR A3k FERAE 2ol T
= e 993 2ol A8 Zed= &89
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A4 L F/HA FerhCarters, 1992). A
€ F2 WIA olfelAm Rl 1080 80%7F
AAAAT plasminogenois #4¥ plasmino]
A FASSNAIE GARIA F TAWAA A%
BrhPuca, 1993). ¥A&o2E 280 /MY AY
3 gon FHEY, HFY AR, A2 9%
ot FEE Be A, FYLQ, THUAY, =
A9 ge YL Tl A& We Fn
A2 109 2%, 22487, FAAA 5& Y
EAG SRR, oFFA AT AT, 3
715, BwEY ¥4 FRYF, F58¢
180mmHg °|4, °l971¥st 110mmHg ©1¢<
¥ FBIM Fofstelof gk

AUHEEAFTA PAMG] T SRIEAZ,
TPy 9 Rel$F, WWF ¥ Bue WA
7AA QAT G2 gdgsiAd v & W]
% S5 2REHTY WEd Fe A g4
4 AR5 E A2 22 T FHEE AS
Aoz AZEG. G A4Ee AhEdAF
o Add 399 Bl d4A JeRIew
olgdte] AME FAFU tPAT JF FAAA
o §FE tPA 10mgd 1-2%¢] 4A FAg
%, infusion pump® A&t 40mg/hrel &%
2 % 100-150mge] DES FYFARAG. t-PA
FAE A ARz el 339 B BTN
ANe AeEgdel $siHov e 2
Bupgs gwde) FYol 2HU0 A ¢
PAE 72 US4 ANE BERE A
28A7171 A8 AHgE R Qlem HZde ¥R
o Age] AHEH BuE v (Overgaard¥,
1993). BAAHSANAN AH8@ +-PAS] FFAFH
FAREL) BANNE 150mgE FIG 2
(1.6%) ] 100mg& FI@ F(0.6%) 2t 925l
7l FAREYe]l FE 228 BATHBrottF,
1988). =3 AYAoR FPHBNA ALGE o
e B 90% oo AT F¢sk 0.85
mg/kg o3& AHEF A9t HAARe S 8
AdAe FMIe Ao JehdAw (Haleys,
1992), Foiiel BE &4l APPAME 0
e Aot ghe Aoz WHAT (Hamiltons,
1994). #4474 Bae] T2 FAWNN t-PA
F AR A AEEe| S B FHAT

o AN AAHEE oF 50% BT A
BT FHBH 7IARe AN, shie] g
HAAE Al QEH AAt wS- FrHZeumer
5 1993). HBABANA t-PAT TR S &
W@ e % 21.7%04 FANEES) 2288 Bo)
B 1.7%E A% ot Ao ol2s Aoz g
4z, FALEEL 2042 Hadd g
FAEBIN AARAAAN PR AAA FY
(18%-42%) 3 Aol & o)A % AR Wago]
$UtHOkada®, 1989; Puca, 1993). dA#e=
ZARFAT B A -PAE A9 %E
Fgste] A8 A4E vudel UA AT A9
Aoz ZAHTIAFE FUAN FRAFCA t-
PAZH AN A9ge) Azgel #$ AWt g
Aoz BnAItHAlexanders, 1990). & Fd
¥ 7 204 $AN #¥e SEAA astent ¥
W Ol FHade]l FEANEH tPA
Fof F8Fe] 150mgel AR BlFojrol FFo
Bt 2We WESE VWA Sl Rew 44
=Rt g@e A 499 G &3]
BE, 299 A3, RERES Ph FF 2o
e AYY AFe] ASHeR e B9 2
@go) v o2 Y& AN s §
FaAY HERHAAY BT} s
(Collers, 1993). & FAMM=E FeaAARE T
o A er] ARge AAe FAHA Gk
233 BF 9o sasel HYinh

z B

AREYAT A=A WAH A8t A
aEsejop HAAD AL YY) AFE W

€ Aol 018 FE 7] WEe] M4E BeE
£ A2FAE A3HA Aast dasid, o947
of R F2NAEY § B 359 FAAA H4
9 295 tPAT FUT22A FUEE A2F
AA 9938 2 A2 229 TAR TR
o tPARAE FEAMG o] A9 Ay
& A2BAINE ¥ A ZRFel AFHA A8
2 AZEAY, 23NANE 448 AEE o
A W] BAH) FAF T
A7E o APHojok ¥ Aoz YAdr.
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