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Table 1. Patient Characteristics with Deep Vein Thrombosis
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Table 2. Procedure in 24 Patients with Deep Vein Thrombosis

Characteristics N (%) Procedures
Patients 24 UK thrombolysis (N, %) 23 (96)
Male 9 Stent (N, %) 23 (96)
Female 15 Aspiration thrombectomy (N, %) 24 (100)
Mean age (year, SD) 53.8+15.7 Mean procedure time (day, SD) 22+0.5
Initial symptom
Leg edema 24 (100) UK dosage
Leg pain 17 (71) Mean amount (X 10*IU,SD) 181.3476.5
Location Mean time (hour, SD) 23.3+7.2
Femoral and iliac vein 20(83) Note.— UK = urokinase, F/U = follow up, IU = international unit
Femoral, iliac vein, and IVC 4(17) ’ ' ' '

Note.— IVC = inferior vena cava, SD = standard deviation

SD = standard deviation
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Fig. 1. Acute deep vein thrombosis; 65-years-old female with iliac vein compression syndrome.

A. Venogram showed occlusion of left iliac vein with pelvic collaterals.

B. 5 Fr infusion catheter was located into the occluded segment and distal inferior vena cava.

C. After 20 hours of urokinase infusion, venography showed residual thrombus in left iliac vein.

D. Aspiration thrombectomy with 12 Fr long sheath was performed.

E. Focal stenosis was noted at the proximal iliac vein, suggesting Iliac vein compression syndrome (white arrow) and there was
residual thrombus in the left iliac vein.

F. After stent insertion, final and (G) follow-up venogram after 18 months showed good patency of iliac vein.
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Table 3. Comparison between Acute and Chronic Group

Acute Chronic
Patients 13 11
Male (N, %) 4(31) 5 (45)
Female (N, %) 9(69) 6 (55)
Symptom duration (day, SD) 46+2.6 34132
Mean follow-up (month, SD) 1424+11 16.6+14
Procedure
Time for procedure (day, SD) 25+05 2.0+04
UK thrombolysis (N, %) 12 (92) 11 (100)
Mean amount (X 10*IU, SD) 200.8+83 158+64
Mean time (hour, SD) 25.3+85 21+45
Stent (N, %) 12(92)  11(100)
Aspiration thrombectomy (N, %) 13 (100) 11 (100)

Reintervention (N, %) 3(23) 3(27)

Note.— UK = urokinase, SD = standard deviation

Al % £5ZA

A% T 249l B4 F 1190l 4AEREGE, 39o] 7
HeBFAIE U 190) A BEY 2SAUAE oG5l
FAPAE ARG OV, 99 SRR, T A% 5L A}
Bl QAT AT o1 EL Aol nH FAD
AT (n=13) % TR WAHSA ZALE Falel 74 71
s, W E) Pl A ge] £ WS Aldsieleh. 1
9 QAEe AR AL F, W APl 247 6
%, 31019{tH Table 5).

F2 QA 717 25 5 A sdo] 47 P9 B

5oz, F4 BTN 10, T Bl selRT.
A A 1] A A A8 A 4] Sl
azkel ANES 98] AES Amsigon BT datel A
Bl o) FolAlth AN FA BAEe 2EE A AR
&, WA BT BRREE(n=1), 2HEA (0=3)2
AEsgen olF ol 499 A @ SnWE A75
=t

e
ol
¥R
o

Al % 5

A Aol AT FAFOR 1) ARG BF 2L 5
A 34, 2) T4 W £ 16 52| FrIe FHFol 4elgon]
ol Felshs fEIAY FE FolWA S #4 glo|
8¢ WFOM $3 52 43S 53 29T & 99
th A% F FARAI] BAT FHFS 1604 dge
v 3) o= A F Aol Ak 4% AFAAFOoR

Table 4. Analysis of Venography after Aspiration Thrombectomy

Thrombolysis Acute (n=13) Chronic (n=11)
Grade I 2 5

Grade I 6 6

Grade III 5 0

Mean, Thrombus Removal (%)  65.5 33.2

SD, Thrombus Removal (%) 24.1 17.5

Note.— SD= standard deviation, grade I= less than 50% of
thrombus removal, grade II= 50 ~90% of thrombus removal,
grade III = remoal of all thrombus

Table 5. Follow-up in 24 Patients

Acute Chronic
Follow-up
US (N, %) 1(7) 0
CT (N, %) 2(15) 1(9)
Venography (N, %) 4(31) 7 (64)
Mean Patency time (day, SD) 425+331  394+445
Occlusion during follow-up (N, %) 1(7) 3(27)

Note.— US=ultrasonography, CT= computed tomography,
SD = standard deviation
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F

Fig. 2. Chronic deep vein thrombosis (>300 days); 50-years-old male due to immobi-
lization.

A. Initial venogram showed obliteration of left iliofemoral vein with multiple collater-
als.

B. Catheter-directed thrombolysis with urokinase (30,000 IU/hr) was attempted
through 5 Fr infusion catheter.

C. Balloon angioplasty and aspiration thrombectomy were done due to the narrowed
iliofemoral segment.

D. After angioplasty, patency of iliofemoral segment was observed.

E. Segmental occlusion was seen at the left proximal iliac vein.

F. After deployment of stent, good patency was seen in the left iliac vein without resid-
ual thrombus or stenosis.

G. 20 months after treatment, follow-up venogram showed the same patency in left il-
iac vein.
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Fig. 3. Complication; 46-years-old female with cervix cancer
A. Venogram showed patent left iliac vein and stent without residual thrombus.
B. 1 month after treatment, CT showed massive pulmonary embolism (white arrows) owing to tumor invasion into left common ili-
ac vein.
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Table 6. Review of Literatures with Mean Total Dose and Thrombolysis Time

Limbs (n) Use of MT Mean Total Dose (million units) Mean Time (hour)

UK alone

Semba(9) 27 N 4.9 30.0
Bjarnason(22) 87 N 10.0 75.0
Mewissen(23) 312 N 6.8 48.8
O' Sullivan(28) 31 N 6.1 40.0
Patel(29) 10 N 5.9 52.0
UK with MT

Vedantham(14) 6 Amplatz 2.7 26.6
Suh (current study) 24 Aspiration 1.8 23.3

Note.— MT = mechanical thrombectomy, UK = urokinase, N = not available
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Endovascular Treatment of Left Iliofemoral Deep Vein Thrombosis
Using Urokinase Thrombolysis and Adjunctive
Aspiration Thrombectomy"

Sang Hyun Suh, M.D., Do Yun Lee, M.D .2, Jong Yun Won, M.D.

'Department of Radiology, Gangnam Severance Hospital, Severance Institute of Vascular and Metabolic Research,
Yonsei University College of Medicine
*Department of Radiology, Severance Hospital, Yonsei University

Purpose: To evaluate the efficacy of adjunctive aspiration thrombectomy for the treatment of iliofemoral deep
vein thrombosis (DVT).

Materials and Methods: 24 patients (9 males and 15 females; mean age, 53 years), treated by aspiration
thrombectomy were enrolled in this study. The day after undergoing urokinase (UK) thrombolysis, any resid-
ual thrombus over a long segment was treated by aspiration thrombectomy using a 12 Fr long sheath. Residual
short-segment (< 10 cm) iliac vein thrombus and/or stenosis were treated with a stent. The evaluation of ve-
nous patency was conducted by color Doppler ultrasonography, venography and/or computed tomography.
Results: The technical and clinical success rates were 100% and 92%, respectively. Twenty-three patients
were treated by UK thrombolysis and iliac stent. The overall patency rate at 1, 2 and 3 years was 85%, 82%
and 81%, respectively. Over the course of the follow-up period, occlusion was observed in 4 cases (1 acute and
3 chronic cases). Periprocedural complication occurred in 4 cases (17%) in the form of a minimal hematoma or
pain on the puncture site as well as a case of pulmonary embolism at one month after treatment.

Conclusion: The adjunctive aspiration thrombectomy with conventional thrombolysis and stent placement
can be an effective and safe method in the treatment of left iliofemoral DVT.
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