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Recanalizatbn of occluded arteries during acute 

myocardial infarctbn has been proven to prolong 

lIfe4 and improve bft ventrkular functbn. Pa- 

tkMltswhocouldnotreceivethrmbolytktherapy 

forfaibdthromholysisand/oranglopbstywere 

treated by mechankal manipulatbn of the throm- 

bus. Three technkpms were used: transcatheter 

aspiratbn, cbt displacement, and thromhec- 

tomy. Five patbnts in shock had the thromhus 

aspirated from the bft main and right coronary 

art-. Eight patients had the clot pushed by 

the balloon from the mid-left anterior descending 

(IAD) to the apkal LAD in order to reduce the 

area of ischemk myocardium, and 13 patients 

underwent a thrombectomyofthe right coronary 

artery. These procedures enjoyed a high rate of 

success In reestablishing patency and a favor- 

ahb long-term clbical and angiographkfolbw- 

up. Although the applkabiltty and rob of these 

haterventions in acute myocardial infarctIon are 

not yet defhmd, we conclude that they are fea- 

slbb and have an acceptable success and com- 

plkatbn rate. 
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S 
ince the report of DeWood et al1 in 1980 that 
the majority of patients with acute myocar- 
dial infarction have a thrombotic occlusion, 

different antithrombotic therapies have been devel- 
oped. The most commonly used methods are throm- 
bolytic therapy and balloon angioplasty. Early revas- 
cularization usually improves left ventricular 
function2 and survival.3 However, in some patients 
treated with thrombolysis and/or angioplasty, the 
thrombus is not disrupted and other methods of 
arterial recanalization should be considered. We 
report several alternative approaches to coronary 
recanalization in patients with acute myocardial 
infarction who failed thrombolysis and/or percuta- 
neous transluminal coronary angioplasty (PTCA), 
had a contraindication to thrombolysis, or were 
hemodynamically compromised to the point that 
thrombolysis could not be administered and be effec- 
tive in a reasonable amount of time. The procedures 
we describe are coronary thrombectomy, clot aspira- 
tion, and mechanical displacement of thrombus. 

MATERIALS AND METHODS 
Clot aspiration: Since 1986 we have performed 

this procedure in 5 patients (4 men and 1 woman) 
with acute myocardial infarction complicated by 
cardiogenic shock. Three patients had a clot in the 
left main coronary artery, and 2 patients had a clot 
at the origin of the right coronary artery. 

The clots were aspirated successfully in all 5 
patients by advancing an 8 F guiding catheter to 
the vicinity of the thrombus and applying manual 
suction with a 20 mL syringe. The catheter was 
then removed and flushed vigorously before reinser- 
tion into the patient. The procedure was always 
followed by PTCA. Clots were present and con- 
firmed histologically in all 5 patients. 

MechanIcal displacement of thrombus This 
procedure was performed in 8 patients with evi- 
dence of thrombus in the mid or interventricular 
left anterior descending (LAD) artery (Table I). 
Of the 8, 4 patients had acute anterior wall 
myocardial infarction and the other 4 had severe 
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ischemia as a result of thrombus formation and/or 

disruption during PTCA. The 4 patients with the 

acute myocardial infarction had an occluded artery 
that was only partially recanalized by PTCA be- 
cause of a large clot burden. All 8 patients had 
severe chest pain associated with ischemic electro- 
cardiographic changes. 

The procedure was performed in the following 

way: the left main coronary was cannulated with an 
8 F guiding catheter and a 0.014 High Torque 

floppy wire (Advanced Cardiovascular Systems, 
Santa Clara, CA) was advanced into the distal 

LAD. A balloon angioplasty catheter was ad- 
vanced proximally to the thrombus and inflated to 
l-2 atm of pressure. The balloon was then ad- 
vanced all the way to the apical LAD, dragging the 
thrombus with it and relocating it in the apical 
LAD. Once the thrombus was deposited in the 
apical segment of the LAD, urokinase 250,000- 
500,000 IU was infused through the balloon in the 
vicinity of the thrombus over 30-60 minutes. 

Coronary thrombectomy: Since 1986 we have 
performed this procedure on 13 patients who had 

either a contraindication to thrombolysis, failed 
thrombolysis and/or PTCA, or when rapid interven- 

tion was essential because of hemodynamic compro- 
mise. The procedure was performed only in the 
right coronary artery (Table II). Thrombus re- 
moval was accomplished by advancing the balloon 
over the wire to a point distal to the thrombus. The 
guiding catheter was then seeded deeply in the right 
coronary artery and the balloon was inflated to l-2 
atm and slowly withdrawn into the guiding catheter. 
The entire system was then removed and flushed 
vigorously. Clots were removed in 9 patients. In some 

of the patients, the procedure was followed by the 
administration of intracoronary urokinase. 

RESULTS 
Clot aspiration: The clot was removed success- 

fully in all 5 patients (Figure 1 demonstrates a clot 
being aspirated from the left main coronary ar- 
tery). Of the 3 patients with left main thrombosis, 1 
died 4 days after the procedure and another had 
sudden death 3 months after discharge. The other 
3 patients are alive after elective bypass surgery at 
a follow-up period of 32,43, and 67 months. 

Mechanical displacement of thrombus: The 
clot was removed from its original site in the mid or 
interventricular LAD in 6 of the 8 patients (Table 
I). The other 2 patients required additional balloon 
inflations and thrombolysis at the original site in 

order to achieve patency. All of the patients were 
successfully discharged from the hospital. During a 

TABLE I Mechanical Displacement of Thrombus 

Patients 

Males 

LAD 
Age (yr) 

Acute MI 

PTCA complication 

Urokinase infusion 

Emergency CABG 

Death 

Procedural success 

Clot displacement 

No. 

8 

7 

8 
632 11 

4 

4 

a 

0 

0 

8 

6 

% 

88 
100 
- 

50 

50 

100 
0 

0 

100 
75 

CABG = coronary artery bypass graftrng; LAD = left anterior descending artery; 
MI = myocardial infarction; PTCA = percutaneous transluminal coronaryangioplasty. 

TABLE II Coronary Thrombectomy 

Patients(n) 13 

Age (yr) 58-84 (mean, 69) 

Males(n) 10 
RCA(n) 13 
EF 0.24-0.48,0,36 
Acute MI (n) 11 (85%) 
Shock(n) 6 (46%) 
During PTCA (n) 2 (15%) 
Thrombolysis (n) 10 (77%) 
IABP (n) 11 (85%) 
Primary success (n) 10 (77%) 

EF = ejection fraction: IABP = intra-aort!c balloon pump; MI = myccardial infarc- 
tlon; PTCA = percutaneous transluminal coronary angioplasty: RCA = right coronary 
artery disease. 

TABLE Ill Thrombectomy Complications 

No. % 

Unsuccessful thrombectomy 3 23 
Mortality 2 15 
Recurrent thrombosis within 24 hours 3 23 
V TACWV FIB 4 31 
Emergency CABG 1 7 
Vascular repair 1 7 

CABG = coronary artety bypass surgery; V FIB = ventricular fibrillation; V TACH = 
ventricular tachycardia. 

I I 

follow-up period extending over 6-43 months, 1 
patient underwent coronary artery bypass grafting 
(CABG), 2 patients had repeat PTCA, and in 3 
patients coronary angiography demonstrated a 
widely patent artery with no evidence of restenosis. 
The remaining 2 patients are clinically stable, 1 with 
stable exertional angina and the other is symptom free. 

Coronary thrombectomy: This procedure was 
attempted in 13 patients, achieving success in 10 

(77%) (Table II). The in-hospital mortality was 
16% (2 patients). Three patients had recurrent 
thrombosis (23%) and 1 required emergency CABG 
(7%) (Table III). One patient died 14 months after 
discharge. In a follow-up period of 3-64 months 
(mean, 30 -+ 16 months), there are 9 (69%) survivors. 
Repeat coronary angiography in 6 of the 9 survivors 
revealed restenosis in 2 (both underwent successful 
PTCA) and no evidence of restenosis in 4 patients. 

A SYMPOSIUM: UNRESOLVED ISSUES IN THROMBOLYSIS 1170 



FIQURE 1. Top: Catheter asplratlon of a large thrombus In 
the left maln coronary artery. iW/dd/e: The left maln CON)- 
nary artery after clot asplratkn. Bottom: A widely pated 
left maln coronay artery after anglopksty. 

DISCUSSION 
The concept of removing emboli with a catheter 

was introduced by Fogarty et al in 1963.4 Since 
then, several reports of transcatheter aspiration 
thromboembolectomy from peripheral vessels,5,6 
vein grafts,7ys and the right coronary artery9J0 have 
been published. All the reports in the literature 
consist of case reports” or descriptions of small 
retrospective series. The pooled data, however, 
suggest that transcatheter aspiration thromboem- 
bolectomy or intracoronary thrombectomy is rea- 
sonably successful and has a low complication rate. 

Risks that should be considered for this procedure 
include systemic embolization, intimal damage that 
may predispose to future thrombus formation and 
restenosis, distal embolization, and spasm. It is 
worthwhile to note that none of our patients who 
were restudied revealed new lesions in the areas 
that were exposed to friction by the advancing 
(mechanical displacement) or withdrawing (throm- 
bectomy) balloon. 

Although in some cases, the thrombus is actu- 
ally removed, it is possible that residual thrombus 
remains in the coronary and is not evident angio- 
graphically. This is particularly true when the 
thrombus mass is being debulked by forward dis- 
placement. Therefore, it is important, when pos- 
sible, to treat the patients also with thrombolytic 
therapy and long-term anticoagulation. The for- 
ward displacement of the clot to the apical LAD 
achieves a secondary goal, i.e., decreasing the area 
of ischemic myocardium by occluding a distal end 
artery instead of the midsegment of the LAD. 

Coronary thrombectomy and aspiration thrombec- 
tomy are procedures that were not studied in a 
prospective comparative study and, therefore, the 
general applicability of the procedure is uncertain. 
However, in a particular patient, especially one in 
shock, when rapid recanalization is essential, these 
procedures should be considered. As evident from the 
results in this small retrospective series, mechanical 
manipulation of thrombus is feasible, has a good 
success rate, and leads to rapid recanalization. 
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