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Objective: We assessed the efficacy and safety of catheter directed thrombolysis in the patients with acute limb ischemia who
have been treated with catheter directed thrombolysis.

Background: From the ACC/AHA 2005 Practice Guidelines for the Management of Patients with Peripheral Arterial
Disease, Catheter-based thrombolysis is an effective and beneficial therapy and is indicated for patients with acute limb
ischemia (Rutherford categories | and I1a) of less than 14 days’duration. To date, there is no data concerning such treatment
in Thai patients.

Material and Method: We retrospectively reviewed data of 66 patients with acute limb ischemia who underwent catheter
directed thrombolysis (CDT) at Division of Cardiology, Department of Medicine, Faculty of Medicine Siriraj Hospital
between January 2005 and January 2010.

Results: Sites of target vessel for CDT were at vascular bypass graft thrombosis (59%) followed by the native vessels artery
(41%). Overall technical success rate was 92%. Re-establisment of blood flow was successful from catheter only directed
thrombolysis in 41 patients (65%). The other 22 patients needed additional mechanical thrombectomy. Five patients (8%)
could not reestablish blood flow after catheter directed thrombolysis with mechanical thrombectomy and underwent bypass
surgery. After successful CDT, ulcer improvement occurred in 71.42%. ABI improved from 0.45 to 0.93. Major bleeding
complications occurred in 4 cases (6%), 1 case due to retroperitoneal bleeding and the other 3 cases due to hemorrhagic
stroke (4.5%). The predictor for hemorrhagic stroke was being in the higher age group (72 + 1.2 vs. 66.7 + 1.8, p = 0.02).
Conclusion: Catheter directed thrombolysis for treatment of acute limb ischemia in native artery occlusion or bypass graft
thrombosis in Thai population has a 92% success rate with an acceptable bleeding complication rate similar to prior
published studies. However, the incidence of hemorrhagic stroke is higher in patients older than 70 years.
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Peripheral arterial disease (PAD) is most
commonly caused by atherothrombosis, but other well-
known etiologies such as arteritis, aneurysm and
embolism may mimic the presentation. PAD is a strong
predictor for cardiovascular events. It is also related
with atherosclerosis in other blood vessels territories,
such as coronary artery disease, cerebrovascular
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diseases. The incidence of symptomatic PAD increases
with age, from about 0.3% per year for men aged
40-55 years to about 1% per year for men aged over
75 years*2, The prevalence of PAD could be as high
as 10-25% in the patients over 55 years of age if using
the definition of an ankle brachial index (ABI) < 0.99.
From the epidemiologic studies, the prevalence of PAD
increases with age®.

The most important treatment of PAD is
mainly focused on cardiovascular risk reduction
by treatment of underlying diseases such as
hyperlipidemia, hypertenion, diabetes mellitus,
smoking, and overweight. Diet, exercise and smoking
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cessation should be recommended. Pharmacological
treatment including antiplatelets, angiotensin
converting enzyme inhibitors, HMG-CoAreductase
inhibitors, cilostazol should be prescribed according
to the guideline. Revascularization either by surgery or
endovascular treatment should be recommended in the
patients who are still symptomatic after lower extremities
exercise rehabilitation, pharmacological treatment or in
the patients who present with critical limb or acute limb
ischemia.

Acute limb ischemia usually occurrs from
thrombosis or embolism. Systemic infusion of
thombolytic agents for acute limb ischemia had been
discouraged due to poor efficacy and increased
bleeding complications®.

The gold standard for treatment of acute limb
ischemia is surgery. However, the technique of catheter-
based treatment of arterial thrombus includes localized
intra-arterial infusions of thrombolytic medications and/
or use of mechanical thrombectomy devices to fragment
and remove the clot had been applied. There are three
large randomization trials that have been shown the
efficacy and safety of catheter directed thrombolysis
(CDT) when compared to surgery-v,

From the ACC/AHA 2005 Practice
Guidelines for the Management of Patients With
Peripheral Arterial Disease, Catheter-based
thrombolysis is an effective and beneficial therapy
and is indicated for patients with acute limb ischemia
(Rutherford categories | and Ila) of less than 14
days’duration and is the class | recommendation for
treatment of acute and chronic limb ischemia®?.

Catheter directed thrombolysis has been used
for treatment of acute limb ischemia in native vessels
and graft thrombosis. Currently, there is no study which
evaluates its efficacy and safety in Thai patients. The
purpose of this study is to evaluate the efficacy and
complications of CDT in treatment of acute limb
ischemia at the Faculty of Medicine Siriraj Hospital
between January 2005 and January 2010.

Objective
The primary objective

To assess the efficacy of catheter directed
thrombolysis in the patients with acute limb ischemia
who have been treated with catheter directed
thrombolysis at division of cardiology, department of
medicine, Faculty of Medicine Siriraj Hospital.

The secondary objective
To evaluate the safety of catheter directed
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thrombolysis in the patients with acute limb ischemia
who have been treated with catheter directed
thrombolysis at division of cardiology, department of
medicine, Faculty of Medicine Siriraj Hospital.

Material and Method
Patients

We retrospectively reviewed the records of
patients with acute limb ischemia who underwent
catheter directed thrombolysis at division of cardiology,
department of medicine, Faculty of Medicine Siriraj
Hospital between January 2005and January 2010. A
majority of these patients had been referred from
vascular surgery unit due to peripheral bypass graft
thrombosis, unsuitable anatomy for surgical treatment
or significant underlying diseases that precluded
patients from embolectomy. From our database, we
found a total of 66 patients (1 case in 2005, 11 cases in
2006, 21 cases in 2007, 11 cases in 2008, 20 cases in
20009, 2 cases in January 2010) Fig. 1. Three patients
were excluded since the procedure was performed in
other blood vessels, territories or in the venous system.
The Institutional Review Board approved this
retrospective study.

Procedure and Data collection

Baseline demographics such as age, sex,
indication of treatment, underlying diseases, ankle
brachial index before and after treatment were obtained.
Procedural characteristics such as access site, type
and dose of thrombolytic, angiographic result after
CDT, and complication rate were obtained. All data were
reviewed from electronic database record and
angiographic record of our hospital and collected
through the use of standard case record forms.

Thrombolysis procedure

Contra lateral common femoral artery was
obtained in majorities of case as an access site. In some
cases, arterial access was obtained via transradial,

January
2010

2005

2006 2007 | 2008 2009

Catheter-Directed Thrombolysis in the patient with
peripheral arterial disease-siriraj experience

Patients who underwent catheter directed throm-
bolysis during each year

Fig. 1
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Fig. 2

transbrachial artery or directed access through the graft.
Vascular 5F sheath was then inserted at access site.
Crossover technique was then performed via LIMA 5F
diagnostic catheter. A multipurpose catheter was made
a multiple side hole using 22G needle. Multipurpose
catheter was placed across entire length of the
thrombus. rt-PA 5mg was given as a bolus for lacing
the thrombus. Subsequently, rt-PA was infused via MP
catheter with a high-pressure mechanical pump. Then
16 mg (1 mg/ml) of rt-PAwas dissolved in 784 ml saline
(final concentration 0.02 mg/ml of rt-PA), infused
directed to catheter 100 ml/h (2mg/hr) via the catheter
using an infusion pump for 2-4 hours, then 50 ml/hour
(1mg/hr) for another 10-12 hours. Then Heparin (600
IU/ h) was infused after complete CDT regimen and
bridged the time while waiting for follow-up angiogram.
If the follow-up angiogram after CDT showed large
thrombus burden with sluggish flow, mechanical
thrombectomy was performed as adjunctive treatment.
If the follow-up angiogram showed normal blood flow
restored, peripheral angiogram will be obtained at the
multiple angles to look for the underlying etiology
of disease that may cause an acute limb ischemia.
Hemodynamically significant stenosis will be treated
with balloon angioplasty and/or stent. This depends
upon the underlying pathophysiology of occlusion; if
there is a need for long term Coumadin, patient will be
restarted with heparin 4-6 hours after sheath removed
and bridged for coumadin later. All patients received
daily aspirin with or without clopidrogrel. Clinical
examinations with ABI measurement were conducted
after the procedure.

Statistical analysis
Data are presented as medians and ranges.
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Contingency tables were applied when assessing
association between categorical variables. To identify
statistical significance between pairs of groups, a
Wilcoxon single rank test was applied for independent
continuous data between two group and Mann-
Whitney U test was applied for dependent continuous
data between two groups. Level of significance was
0.05, Data analysis performed by using the SPSS 13 for
Windows (SPSS Inc., an IBM, Chicago, Illinois, USA).

Results

A total of 63 patients received CDT during
January 2005 and January 2010 for the indication of
acute limb ischemia according to class | and Ila of the
ACC/AHA 2005 Practice Guidelines for the
Management of Patients with Peripheral Arterial
Disease were included. Thirty-eight patients (60%) were
male gender. History of significant coronary artery
disease (CAD) was documented in only 11 patients
(16%). The majority of patient with CAD had three
vessel diseases (6 of 11 patients; 60%). Thirty-nine
patients (59%) were diabetes mellitus, 49 patients (74%)
were hypertensive. Five patients (7.6%) had underlying
malignancy: one case of chronic myeloid leukemia, 1
case of Non-Hodgkin lymphoma, 2 cases of
adenocarcinoma of lung and 1 case of breast cancer.
These could potentially raise hypercoagulable states
and cause acute limb ischemia (Tablel).

The main site of the target vessel for CDT
were at vascular bypass graft thrombosis (59%)
followed by the native vessels artery (41%). The most
common site of approach was femoral artery (42.30%),
Table 3.

Re-establisment of blood flow was successful
from only catheter directed thrombolysis in 41 patients
(65%). The other 22 patients needed additional
mechanical thrombectomy included laser angioplasty
(6 patients), thrombus aspiration (7 patients) and
Angiojet thrombectomy (9 patients). Five patients (8%)
could not reestablish blood flow after catheter directed
thrombolysis with mechanical thrombectomy and
underwent bypass surgery (Fig. 3).

In vascular bypass graft thrombosis
(37 cases), we classified the underlying cause of
the thombosis as either correctable cause or
noncorrectable cause. The correctable causes are
stenosis at proximal or distal anatomosis and stenosis
at inflow or outflow that can be corrected with balloon
angioplasty and/or stent. The non-correctable cause
is poor vessel run off, or a stenosis that cannot be
corrected by balloon, and/or stent, due to too small

S13



Table 1. Baseline clinical characteristics of the patients with
acute limb ischemia who underwent catheter di-
rected thrombolysis

Baseline clinical characteristic n=63 %
Mean age 67 +13.7
Sex

Male 38 60.0
Diabetes millitus 37 58.7
Dyslipidemia 24 38.1
Hypertension 48 76.2
Heart disease 11 17.5
Atrial fibrillation 5 7.9
Smoking 18 28.6
Alcolhol drinking 3 4.8
Chronic kidney disease 9 14.3
Malignancy 3 4.8
Stroke 3 4.8
Gl bleeding 4 6.3
Aspirin 52 82.5
Clopidogrel 49 77.8
Warfarin 51 81.0
Heparin 17 27.0
Beraprost 21 333
Cilostazol 26 41.3
Pentoxyfyllin 4 6.3
Acrterial bypass graft 37 58.7

Angiographic finding after CDT

/ \

Normal flow
53(84.12%)

Still no flow
10(15.87%)

Fig. 3

Angiographic Finding and outcome after Catheter
directed thrombolysis.

vessels. There were 16 cases (25%) that correctable
underlying identified which consisted of proximal
stenosis in 5 cases (8%), distal anatomosis stenosis in
11cases (18%). All of these lesions were treated by
balloon angioplasty and stent placement. There were 3
patients (5%) that have very poor distal run off, and
these are left alone after successful thrombolysis. The
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Table 2. Baseline laboratory data of the patients with acute
limb ischemia who underwent catheter directed
thrombolysis

Baseline laboratory Mean
blood sugar 132+ 44.8
HbAlc 74+15
Cholesterol 185.3 + 65.8
Triglyceride 158.4 + 87.9
LDL 95.0 + 44.2
HDL 52.0+16.1
SBP 147 + 22.6
DBP 81+13.8
Hct 33.2+7.6
Hb 13.1+6.0
Platelet 367,042 + 35,060
PT 23.06 +4.5
INR 187+1.1
PTT 42.03+9.8
PTT ratio 154+1.2
Serum creatinine 1.27+04
LV ejection fraction” 68.6 + 9.4
ABI before 0.45+0.08

*According to retrospective study, some data can not com-
pletely record for all patients

other 18 patients (29%) had a poor run off but an attempt
to improve the outflow with balloon and/or stent could
be made.

After successful catheter directed
thrombolysis, re-establishment of flow was achieved
in 53 patients (84%). From these 53 patients, 41 patients
had re-established flow with no residual clot while,
12 of these patients still have residual clot; after
undergoing adjunctive mechanical thrombectomy all
12 patients had successful reestablishement of flow.
Ten patients (16%) still had no blood flow after CDT.
Five of these 10 patients had re-establishment of flow
after adjunctive mechanical thrombectomy. Together
with catheter directed thrombolysis and adjunctive
mechanical thrombectomy re-establishment of normal
blood flow were achieved in 58 patients (92%). The
other 5 patients who failed both CDT and adjunctive
mechanical thrombectomy underwent surgical
revascularization. Ulcer improvement occurred in
71.42%. ABI improved from 0.45t0 0.93 (Table 2 and
Table 4). Amputation occurred in 5 patients. Three cases
occurred in the group with successful CDT and
mechanical thrombectomy (3 cases of 58 cases, 5%).
The other 2 cases occurred in the group who had failed
CDT/ mechanical thrombectomy and underwent
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Table 3. Baseline angiography and procedure data of the
patients with acute limb ischemia who underwent
catheter directed thrombolysis

Baseline angiography and procedure n %
data

Side of the lesion

Right 26 413
Left 36 571
Both 1 1.6
Native vessel 26 413
Site of the lesion
lliac artery 6 231
Femoral artery 11 423
Popliteal artery 3 115
Tibial artery 5 192
Ulnar artery 1 3.8
Bypass graft 37 587
Type of bypass graft
Aortofemoral 3 8.1
Axilloiliac 1 2.7
Axillofemoral 1 2.7
lliotibial 1 2.7
Iliopopliteal 1 2.7
Femoropopliteal 9 243
Femorotibial 13 351
Femoroperoneal 1 2.7
Subclavian to brachial 5 135
Femoral artery to popliteal vein 1 2.7
A-V fistula 1 2.7
Site of approach
Radial artery 3 4.8
Brachial artery 10 159
Femoral artery 49 778
Direct to graft 1 1.6
Dose of thrombolytic drug
21mg 31 492
22mg 32 508
Gp lIb/llla 4 6.3
Sheath size(before CDT) 63
4f 3 4.8
5f 34 540
6f 26 413
Sheath size(after CDT) 33
6f 24 727
Tf 6 182
8f 3 9.1
Stent 31 470
BMS 22 333
DES 9 136
Stent size
2.5mm 3 45
2.75mm 2 3.0
3mm 7 106
3.5mm 5 7.6
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Table 3. Cont.
Baseline angiography and procedure n. %
data
4 mm 2 3.0
4.5mm 3 45
6 mm 5 7.6
7mm 3 45
8 mm 1 15
Balloon 22 333
Balloon size
15 1 15
2 6 9.1
2.5 5 7.5
3 6 9.1
4 2 3.0
4.5 1 15
5 3 45
Adjunctive mechanical thrombectomy 22 349
assisted on directed
catheter thrombolysis
Laser 6 273
Thrombus aspirater 7 318
Angiojet 9 409

surgical revascularization (2 cases of 5 cases, 40%).

Complication occurred in 8 cases (14.28%).
Major bleeding complications occurred in 4 cases (6%),
1 case due to retroperitoneal bleeding and the other
3 cases due to hemorrhagic stroke (4.5%). Minor
complications occurred in 4 cases (6%), 2 cases from
wire perforation, which did not require any intervention
or surgery and 2 cases from vascular dissection after
PTA and treated by stent. Re-occlusion occurred in
14 cases (20.6%). All of 3 cases of non-correctable
underlying that had a very poor run off and, when left
untreated after successful CDT, re-occlusion occurred
within 48 hours after treatment. Among 63 cases of
these patients that had stent placement for treatment
of residual stenosis of the vessel, in-stent restenosis
occurred in 6.45% (Table 4).

There were 3 cases (4.7%) in which death
resulted from to the procedure. All of these death
occurred from hemorrhagic stroke. Over five year
period, 14 patients had recurrent limb ischemia, death
occurred in another 13 cases (20%), 2 cases from end
stage malignancy, 5 cases from sepsis, 1 case from acute
myocardial infarction and the other 6 cases from
unknown etiologies. All of these 6 cases occurred
outside the hospital (Table 4). Five patients have later
identified been identified with malignancy. Two patients
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Table 4. Technical success rate, clinical outcome and com-
plications of the patients with acute limb ischemia
who underwent catheter directed thrombolysis

Outcome n %
Re-establishment of blood flow 58/63  92.06
Improvement of ulcer 10/14  71.42
Complications 8/63  12.69
Major complications 4/63 6
Hemorrhagic stroke 3/63 45
Retroperitoneal bleeding 1/63 15
Minor complications 4/63 6
Wire perforation 2/63 3
Vessel dissection 2/63 3
Amputation 5/63 7.93
Re-occlusion 13/63  20.63
In-stent restenosis 2/31 6.45
All cause of death 18/63  28.57
Procedure related death 3/63 45
Intracranial bleeding 3/63 45
Procedure unrelated death 15/63  23.8
Malignancy 2/63 3.17
Sepsis 5/63 7.93
Myocardial infarction 1/63 1.58
Death outside hospital unidentified 6/63 9.52

cause

had lung cancer; the other 3 patients had non-Hodgins
Lymphoma, breast cancer and chronic myeloid
leukemia, respectively. The only predictor for
hemorrhagic stroke/ intracranial bleeding was older age.
In patients with hemorrhagic stroke; it occurred after
catheter directed thrombolysis in a higher age group
(72 + 1.2 vs. 66.7 + 1.8, p = 0.02) than that of patients
without hemorrhagic stroke.

Discussion

Our study has shown the initial results of
catheter directed thrombolysis for acute limb ischemia
of native vessels and bypass graft in Thai patients.
The success rate was achieved was 87.3%, comparable
to prior previous published studies*® that reported
technical success rates ranging from 69-90%. The major
bleeding complications occurred at a rate of 6% and
that included 1 retroperitoneal hematoma (1.5%) and 3
hemorrhagic strokes (4.5%). The Study of The
Thrombolysis or Peripheral Arterial Surgery (TOPAS)
trial has the major bleeding complication rate at 12.5%.
Intracranial bleeding occurred at 1.4%%9, Plate et al,
randomized the techniques of pulse and spray infusion
(rt-PA, 15 mg/hr for 2 hr) and low dose infusion of rt-PA
(0.5 mg/hr for 48 hr). The major bleeding complication
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was higher in local infusion alone at 12% vs. 7.6% in
the Pulse and spray technique. But intracranial bleeding
occurred at 1.5% versus 5.1%, in the local thrombolysis
alone group versus the pulse and spray technique
group, respectively. The only predictor for hemorrhagic
strokes complication in our study was older age, in
fact, all of the patients with hemorrhagic stroke was
aged above 70 yrs. We also notice a higher systolic
blood pressure in patients with intracranial bleeding.
However, because the incidence was so small, systolic
blood parameter did not have a statistical significance.
Based on our experience, we prefer surgical
embolectomy to CDT in the patients with acute limb
ischemia who are older than 70 years old. However, in
the patients aged over 70 yrs and not deemed to be
candidate for surgical embolectomy, we will perform
CDT with an adjustment to a lower dose of thrombolysis
together with use of mechanical thrombectomy to
improve efficacy and shorten the time for thrombolysis.
We encourage vigorously controlling systolic blood
pressure to remain lower than 140 mmHg during
thrombolysis infusion.

The long-term survival was poor in these
patients population. In the Rochester trial randomized
patients with acute native arterial or bypass graft
occlusions of less than 7 days’ duration to were
subjected to treatment with either urokinase or
surgery®, The survival at 12 months was higher for
the lytic group (84% vs. 58% for surgery, p = 0.01).
In our study, which was based primarily on catheter
directed thrombolysis, 12 months survival rate was at
88%. Only 3 cases of mortality (4.5%) were related to
the procedure (hemorrhagic stroke); the other cause of
death was not related to the procedure (death from
malignancy, death from sepsis of other cause etc).

In conclusion, based on our initial experiences
of catheter directed thrombolysis for treatment of acute
limb ischemia in native artery occlusion or bypass graft
thrombosis in Thai population has a 92% success rate
with an acceptable bleeding complication rate similar
to prior published studies. However, the incidence of
hemorrhagic stroke is higher in patients older than 70
years.

Potential conflict of interest
None.

References
1. Trans Atlantic Inter-Society Consensus (TASC)
on the management of peripheral arterial disease.
Eur J Vasc Endovasc Surg 2000; 19 (Suppl A): S1-

J Med Assoc Thai Vol. 94 Suppl. 1 2011



10.

11.

244,

Hiatt WR, Hoag S, Hamman RF. Effect of diagnos-
tic criteria on the prevalence of peripheral arterial
disease. The San Luis Valley Diabetes Study. Cir-
culation 1995; 91: 1472-9.

Meijer WT, Hoes AW, Rutgers D, Bots ML, Hofman
A, Grobbee DE. Peripheral arterial disease in the
elderly: The Rotterdam Study. Arterioscler Thromb
Vasc Biol 1998; 18: 185-92.

Stoffers HE, Rinkens PE, Kester AD, Kaiser V,
Knottnerus JA. The prevalence of asymptomatic
and unrecognized peripheral arterial occlusive dis-
ease. IntJ Epidemiol 1996; 25: 282-90.

Fowler B, Jamrozik K, Norman P, Allen Y. Preva-
lence of peripheral arterial disease: persistence of
excess risk in former smokers. Aust N Z J Public
Health 2002; 26: 219-24.

Berridge DC, Gregson RH, Hopkinson BR, Makin
GS. Randomized trial of intra-arterial recombinant
tissue plasminogen activator, intravenous recom-
binant tissue plasminogen activator and intra-ar-
terial streptokinase in peripheral arterial thromboly-
sis. BrJ Surg 1991, 78: 988-95.

Ouriel K, Shortell CK, DeWeese JA, Green RM,
Francis CW, Azodo MV, et al. A comparison of
thrombolytic therapy with operative
revascularization in the initial treatment of acute
peripheral arterial ischemia. J Vasc Surg 1994; 19:
1021-30.

Results of a prospective randomized trial evaluat-
ing surgery versus thrombolysis for ischemia of
the lower extremity. The STILE trial. Ann Surg 1994;
220: 251-66.

Weaver FA, Comerota AJ, Youngblood M,
Froehlich J, Hosking JD, Papanicolaou G. Surgical
revascularization versus thrombolysis for
nonembolic lower extremity native artery occlu-
sions: results of a prospective randomized trial.
The STILE Investigators. Surgery versus Throm-
bolysis for Ischemia of the Lower Extremity. J Vasc
Surg 1996; 24: 513-23.

Ouriel K, \eith FJ, Sasahara AA. A comparison of
recombinant urokinase with vascular surgery as
initial treatment for acute arterial occlusion of the
legs. Thrombolysis or Peripheral Arterial Surgery
(TOPAS) Investigators. N Engl J Med 1998; 338:
1105-11.

Diffin DC, Kandarpa K. Assessment of peripheral
intraarterial thrombolysis versus surgical

J Med Assoc Thai Vol. 94 Suppl. 1 2011

12.

13.

14.

15.

16.

17.

18.

19.

revascularization in acute lower-limb ischemia: a
review of limb-salvage and mortality statistics. J
Vasc Interv Radiol 1996; 7: 57-63.

Hirsch AT, Haskal ZJ, Hertzer NR, Bakal CW,
Creager MA, Halperin JL, et al. ACC/AHA 2005
guidelines for the management of patients with
peripheral arterial disease (lower extremity, renal,
mesenteric, and abdominal aortic): executive sum-
mary a collaborative report from the American As-
sociation for Vascular Surgery/Society for Vascu-
lar Surgery, Society for Cardiovascular Angiogra-
phy and Interventions, Society for Vascular Medi-
cine and Biology, Society of Interventional Radi-
ology, and the ACC/AHA Task Force on Practice
Guidelines (Writing Committee to Develop Guide-
lines for the Management of Patients With Periph-
eral Arterial Disease) endorsed by the American
Association of Cardiovascular and Pulmonary
Rehabilitation; National Heart, Lung, and Blood
Institute; Society for Vascular Nursing;
TransAtlantic Inter-Society Consensus; and Vas-
cular Disease Foundation. J Am Coll Cardiol 2006;
47:e1-192.

Schmutzler R. Thrombolytic treatment of acute
peripheral arterial and venous occlusions.
Angiologica 1968; 5: 119-29.

Amery A, Deloof W, Vermylen J, Verstraete M.
Outcome of recent thromboembolic occlusions of
limb arteries treated with streptokinase. Br Med J
1970; 4: 639-44.

Hess H, Mietaschk A, Bruckl R. Peripheral arterial
occlusions: a 6-year experience with local low-dose
thrombolytic therapy. Radiology 1987; 163: 753-8.
Decrinis M, Pilger E, Stark G, Lafer M, Obernosterer
A, Lammer J. Asimplified procedure for intra-arte-
rial thrombolysis with tissue-type plasminogen
activator in peripheral arterial occlusive disease:
primary and long-term results. Eur Heart J 1993;
14:297-305.

Ouriel K, Shortell CK, Azodo MV, Guiterrez OH,
Marder \VVJ. Acute peripheral arterial occlusion: pre-
dictors of success in catheter-directed thrombolytic
therapy. Radiology 1994; 193: 561-6.

Kuribayashi Y. Thrombolytic therapy (acute arte-
rial occlusions). J Vasc Interv Radiol 1994; 9: 133-
9

Huettl EA, Soulen MC. Thrombolysis of lower ex-
tremity embolic occlusions: a study of the results
of the STAR Registry. Radiology 1995; 197: 141-5.

S17



mssnegheninsrnasandaunay lngmslvenasargauiaanmeazauluaulng

#5176 ANAIATENA, algal WilsenShu, §IaTe WesAUSIA, AN5A AsginAa, Lallau (FANATHENA,
Useye §NTNNS, §9N91 WIHBAAAT

pAinaa: msluenazatAAnNLaEEIY lT"Vf:Vﬂuﬁmﬂu&lﬁﬁli‘j’m%@\m’)75?77:!71?;7_/,9?_/171,374’779;’5?!7‘1/’)&71,5@@
deumaunely 14 5u epnelafiaudaludnanisinmiagian uszmalng

Smquszaea: eAnsnagFaTaamTinmazraiRensunaulagns enaza AN IRAR LA A
(catheter directed thrombolysis) WAL mvm/@wmE/Yumﬁﬂmfmmﬁuimuim

saauasiinte wunisdnmgeunaslug ey 63 718 T1AI8N1259191AF 0T HUWEY
LL@XZ@yf/Uﬂ??ﬁ:/ﬂE’?Z‘@E/ﬂ’)?ZVFJ’?@&’?\J’?FJ@JJL@E]@N’]UZV’?E/Z\?CJW’I217’7‘2/’)’9?7%71/1897/75/’) ADILUNNEAIARNT
FETINENLNA AUANNTIAN WA, 2547 719 uNTIAY WA, 2552

wamsAnm: gUgmaaReadsuna Ui lasunsinmiasnis menazareaideaxuasaauaIu gy
(59%) AUNGUINNNITARUTBINABAE AT 1A FUNITHAFANIN Y (bypass graft occlusion)
wadFaraensinmlngraneyii 92% lnemaaanvenazarpamideanuaiaaauyiiay 41 9 (65%)
nduAmaivatugsudenmuLni guaesn 22 :e (34%) deiinisivaiiiusadeniinwiedneoudeannais
aaslasunisimsinm A agn1e mechanical thrombectomy 39luswauilyiiae 17 718 (26%)
arunsandusndnislnadiurendeauni lugilas bypass graft ocolusion dmaziunsfuiivasséen
anastomosis 398z lafunisunlalagnislagmasnndenisinman ABI iuduan 0.45 1l 0.93 wdwnis
s LanasnsauaAnEEngnaRI At 87% n1azunsnaeusinnisidessennle 6% lusuauil 4.5%
1T hemorrhagic stroke gﬂﬂﬂwmmﬂwz hemorrhagic stroke @$WU2ugJﬂOHJJ@7§/§J7ﬂ (72 + 1.2 vs. 66.7 +
1.8, p = 0.02)

agil: i’]775‘?77:”.27’)952/7&’“5@@LEHUW@Vufﬁ)E/ﬂ’7?2‘1/7”517@3@’)E/ﬂa;?JL@d@ﬁW,’)uﬂ’IEIZWﬁZUFm‘ZWE/ AnaguFazeInig
snenegi 92% uazdiniozunsnaeuaInmsimAensend 6% wmmmmm snnzwnsngenlnaAeiuIeya
FlnasAne luantlszma minsnzammdenaunaulagian drenisszieluythegeany @1y >

70 1)

S18 J Med Assoc Thai Vol. 94 Suppl. 1 2011



