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“Lone aspiration thrombectomy” without stenting in 
young patients with ST elevation myocardial infarction
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Abstract: Plaque rupture with thrombotic occlusion without severe underlying coronary atherosclerosis is frequently 
observed during primary percutaneous coronary intervention (pPCI) for ST-segment elevation myocardial infarction 
(STEMI). These lesions are stented even if post thrombectomy mild underlying coronary artery disease (CAD) is 
noted. The value of mechanical thrombus aspiration alone “lone aspiration thrombectomy” (LAT) without stenting is 
not well studied. We present a retrospective analysis of patients receiving LAT as the only pPCI therapy for STEMI. 
Between January 2008 and March 2012, 202 young patients underwent pPCI for acute STEMI at our institution. 
From this group 10 patients had LAT as definitive therapy. LAT was favored if post thrombectomy minimal underlying 
CAD was noted, and concerns regarding long term treatment cost and compliance with dual antiplatelet therapy 
(DAPT) was an issue. All patients received ASA, clopidogrel, heparin and eptifibatide. DAPT was maintained for at 
least 1 month. One patient was lost to follow-up. At one month, all remaining 9 patients were free of MACE. At six 
weeks one patient had recurrent STEMI after abruptly discontinuing all his medications. Re-occlusion at the site of 
prior plaque rupture was stented, and treatment compliance was urged. Short term follow up at 2 months available 
for 5 patients and 2 years for 3 patients revealed no adverse consequences, the remaining patients had returned 
to their home countries. Conclusion: In selected young patients presenting with acute STEMI, LAT without balloon 
angioplasty or stenting is feasible and is associated with favorable short and long-term outcome.

Keywords: Aspiration thrombectomy, percutaneous coronary intervention, angioplasty, ST-segment elevation myo-
cardial infarction, young patients, coronary artery disease

Introduction

Myocardial infarction in patients less than 50 
years is uncommon. It usually presents as sin-
gle vessel disease with thrombotic occlusion at 
the site of endothelial erosion or plaque rupture 
[1-4]. PCI is an effective and preferred method 
for restoring epicardial blood flow in acute MI 
[5, 6]. Distal embolization of atherothrombotic 
material in the infarct related artery (IRA) before 
and during PCI is associated with more exten-
sive myocardial infarction, possibility of a no 
reflow phenomenon and higher mortality [7]. To 
avert these complications manual thrombus 
aspiration before stenting of IRA is advised [8, 
9]. Following thrombosuction, however, stent-
ing of underlying diseased coronary segment is 
undertaken irrespective of residual atheroscle-
rotic disease. Randomized trials of acute MI 
have not addressed the question of manual 

thrombus aspiration without stenting. This 
approach is infrequently reported in literature 
[10-16]. and no specific guidelines are avail-
able. In recent publications [17, 18]. Thrombus 
aspiration alone may be a viable option in 
patients presenting with STEMI or rescue 
angioplasty. 

Tawam Hospital is a regional tertiary care hos-
pital situated in Al Ain, UAE. It serves a hetero-
geneous population with substantial number of 
expatriates originating from South East Asia 
and the Far East. In this latter group, presenta-
tion with MI is at a significantly younger age. 
Predisposition for this early presentation of 
symptomatic CAD is not well understood. 
Management of these patients is affected by 
cost considerations, compliance issues and 
fragmented follow up care. Considering these 
socioeconomic factors, which significantly 
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impact treatment compliance and outcome, we 
have managed these patients selectively with 
thrombus aspiration alone without stenting of 
IRA, if post thrombectomy minimal or no resid-
ual atherosclerotic disease was present on 
angiography. 

In this retrospective analysis of our experience 
with mechanical thrombus aspiration alone in 
10 patients with a mean age of 36.3 years we 
discuss major adverse cardiovascular events 
(MACE) during short term and long term follow 
up and the problem with treatment compliance 
and fragmented care.

Materials and methods

Identification of studied patients

Between January 2008 and March 2012, 202 
patients younger than 50 years of age under-
went primary PCI for acute STEMI at our institu-
tion. In this group 10 patients (5%) were treated 
with mechanical thrombus aspiration alone.

Criteria for lone thrombosuction

Lone thrombosuction was performed if residual 
lesion was felt by the operator to be at low risk 

of re-occlusion. Lesions that were deemed 
favorable for aspiration only were in non-tortu-
ous and non-calcified vessels with no residual 
lesion or mild residual stenosis (< 40%) with 
smooth angiographic appearance of the vessel 
lumen and restoration of TIMI-3 flow. Non-
infracted vessels being angiographically nor-
mal were additional reassuring information for 
a low total atherosclerotic burden. The decision 
to avoid stenting was based on preference of 
treating cardiologist. High-risk patients or 
lesions assessed to be complex, calcified or in 
a tortuous vessel, or more than mild stenosis 
post thrombus extraction were determined to 
be unsuitable for lone thrombosuction.

Procedure

Access was obtained through right radial artery. 
Diagnostic angiography was performed with 5 
French (Fr) radial TIG catheter (Terumo Medical, 
Somerset, NJ). JR and XB guide-catheters 
(Cordis Corporation Miami Lakes FL) were used 
for PCI. BMW guidewire (Abbott Vascular Santa 
Clara CA) was successfully used in all instanc-
es. Export catheters (6F) (Medtronic vascular 
Incorporation, Santa Rosa, CA) were used for 
thrombus aspiration. Intra coronary Adenosine, 
Nicardipine, or Nitroprusside was used in six 
cases to manage “slow or no reflow” due to 
large thrombus burden. 

Adjuvant treatment

All patients received loading dose of aspirin 
300 mg, clopidogrel 600 mg, heparin 5000 
units bolus followed by heparin infusion and 
eptifibatide prior to coronary intervention.

Heparin infusion was maintained for 48 hrs tar-
geting PTT between 50-70. Eptifibatide was 
infused for 18-24 hours. High dose aspirin at 
300 mg daily and clopidogrel 75 mg daily was 
maintained for the first 4 weeks with reduction 
in aspirin dose to 100 mg thereafter. Other 
treatment included beta-blockers, high dose 
statin and ACE-I.

To ensure early compliance patient received 
first month of treatment free of any additional 
cost upon hospital discharge.

Follow up

Follow up information was gathered during 
office visit, telephone contact and review of 

Table 1. Baseline Characteristics of Patients
Patients (n=10)

Male (female) 9 (1)
Age (mean ± SD) 36.3
Smoking History 6
Diabetes Mellitus 2
Family History 1
Hypercholesterolemia 4
Hypertension 1
Previous CAD 0
Polycythemia 1

Table 2. Cardiac Biomarkers, Lipids and LV 
Function
Diagnostic Test Mean Value (+/-SD)
Peak CPK 2586.6
Peak troponin (mean ± SD) 65.1
Total cholesterol mg/dl (mean ± SD) 211.5 (+/-58.77)
LDL-C mg/dl  (mean ± SD) 142.3 (+/-51.04)
HDL-C mg/dl (mean ± SD) 36.3 (+/-11.05)
Triglyceride mg/dl (mean ± SD) 218.8 (+/-134.66)
LVEF (%) at discharge (mean ± SD) 55 (+/-5.9)
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electronic medical record. Any adverse cardio-
vascular event or compliance issue was appro-
priately documented.

Statistical analysis

All analysis was performed on Epi info version 
3.5.3 software package.

Results

Baseline characteristics

Clinical characteristics are summarized in 
Table 1 These patients had no prior history of 
CAD. The mean age for the group was 36.3 
years. Nine patients were male. Cigarette 
smoking was documented in six patients, 
hyperlipidemia in four, diabetes in two and 
hypertension in one. Hypercoaguable state due 
to polycythemia was diagnosed in one. Strong 
family history of premature coronary artery dis-
ease was present in one as shown in Table 1.

Routine diagnostic studies

Routine diagnostic studies revealed a moder-
ate sized myocardial infarction. Overall LV sys-
tolic function was mildly reduced. Significant 

dyslipidemia was present at admission as 
shown in Table 2. 

Coronary angiography

In Table 3 each patient is represented detailing 
age, ethnicity and BMI. Corresponding angio-
graphic characteristic of the IRA for each 
patient, success following Lone thrombus aspi-
ration and use of adjuvant intracoronary medi-
cations is detailed. Seven patients originated 
from South East Asia, one from Far East and 
two were of Middle Eastern origin. The mean 
BMI for the group was 25. Left anterior descend-
ing (LAD) artery was the culprit artery in five, 
right coronary artery (RCA) in three and left cir-
cumflex (LCX) in two patients respectively. Prior 
to any mechanical intervention TIMI 0 flow was 
noted in six patients while the rest had TIMI 2 
flow in culprit vessel. Post thrombosuction TIMI 
3 flow was restored in all patients. Six patients 
received intracoronary adenosine, Nicardipine 
or Nitroprusside for “slow flow phenomena”. 
Post thrombus aspiration all patient had either 
no visible lesion or less than 40% residual ste-
nosis. The non culprit vessels were angiograph-
ically normal in nine out of ten patients with 
one patient having non obstructive disease in 
first diagonal (D1) and RCA.

Table 3. Age, Ethnicity, BMI and Vessel Characteristics Pre and Post PCI

Patient 
No

Age 
(years)

Asian 
Race

BMI 
(mean 
24.98) IRA

Stenosis before/
after Lone Throm-
bus Aspiration 

other 
vessels

TIMI flow 
before 
PCI

TIMI flow 
after 
PCI

Intracoronary ad-
enosine Nicardip-
ineNitroprusside

1 35 South 
East 

24.3 LAD 80/20% Normal 2 3 0

2 30 South 
East 

25.3 LAD 70/40% Normal 2 3 1

3 39 South 
East 

21.4 OM 100/40% Normal 0 3 1

4 41 South 
East 

19.8 LCX 100/40% D1/
RCA

0 3 1

5 38 South 
East 

27.1 LAD 90/30% Normal 2 3 1

6 41 South 
East 

28.9 RCA 100/mild Normal 0 3 1

7 30 South 
East 

21.4 LAD 100/30% Normal 0 3 1

8 29 Middle 
East

24.8 RCA 100/40% Normal 0 3 0

9 48 Far East 23.9 LAD 100/10% Normal 0 3 0
10 32 Middle 

East
32.9 RCA 90/0% Normal 2 3 0
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Clinical outcome

One patient did not return for specified follow 
up at 4 weeks. No MACE was noted in the other 
9 patients at 4 weeks. Patient #8 (29 years old 
smoker), underwent pre discharge coronary CT 
angiogram, which showed moderate (50-69%) 
residual stenosis. He stopped all medications 
five weeks post discharge and presented a 
week thereafter with STEMI. Re-occlusion of 
RCA at the same site of previous plaque rupture 
was confirmed on angiogram. The culprit lesion 
was stented and he was re-counseled regard-
ing treatment compliance. Repeat invasive 

angiography for chest pain in patient #9, 6 
weeks after initial hospitalization confirmed 
vessel patency with minimal residual lesion 
and TIMI 3 flow as shown in Figure 1. 
Subsequent follow up was available in 5 
patients (three patients returned to their home 
countries) at two months and in 3 patients at 1 
year and 2 years after their index MI as present-
ed in Figure 2.

Discussion

In acute STEMI intra-luminal thrombus is seen 
in 90% patients [19]. Distal embolization in 

Figure 1. A: Total occlusion of LAD; (B) Clot retrieved by export catheter; (C) Post LAT angiogram shows less than 40% 
stenosis; (D) Angiogram 6 weeks later confirms vessel patency. 
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STEMI occurs in approximately 15% cases and 
is associated with no reflow [20, 21] reduced 
angiographic success, reduced ST segment 
resolution, larger infarct size and higher mortal-
ity [3]. Thrombus aspiration is an effective 
adjunctive therapy to prevent distal emboliza-
tion and is recommended in patients with 
STEMI undergoing mechanical revasculariza-
tion [22, 23]. Despite the clinical [24], and angi-
ographic [25, 26] benefit, the response to 
thrombus aspiration is variable [27]. 

Majority of acute myocardial infarctions occur 
in the setting of thrombotic occlusion of coro-
nary artery subsequent to plaque rupture and 
less frequently from thrombus associated with 

plaque erosion. The underlying atherosclerotic 
plaque is mostly not obstructive [28, 29]. 
Intracoronary thrombus can be treated with 
embolic protection devices, mechanical throm-
bectomy [9]. or manual aspiration. Results 
were not conclusive regarding their usefulness 
in earlier trials and meta-analysis [24, 26, 30, 
31]. The TAPAS trial [9] brought manual throm-
bectomy into the mainstream, and showed 
mortality reduction at one-year follow-up. 
Thrombus aspiration in this and other studies 
was an effective adjunctive therapy to prevent 
distal embolization [22, 23].

The above emphasizes the concept that intra-
coronary thrombus, not plaque burden is the 

Figure 2. Clinical follow up and outcome.
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cause of vessel obstruction, and lone throm-
bectomy may be enough in selected cases.

In our series we show the short-term safety and 
feasibility of lone thrombectomy without stent-
ing of the infarct related artery when TIMI 3 flow 
has been established and a non-significant 
residual lesion is present. Appropriate selec-
tion of patients for this approach is important, 
as we have previously outlined. Early compli-
ance with prescribed treatment, in particular 
dual antiplatelet therapy is likely important. 
This approach is cost effective, avoids prob-
lems inherent with coronary stenting and the 
need for long-term dual antiplatelet therapy.

Study limitations

This study has the inherent limitation of a retro-
spective chart review. The small number of 
patients and inconsistent follow up influences 
our observations. Treatment decisions were 
based on angiographic appearance post throm-
bectomy. Additional information from Intra-
vascular ultrasound (IVUS) may have confirmed 
our visual estimate of mild residual atheroscle-
rosis. During follow up assessment objective 
reevaluation of plaque progression was not 
done. Functional testing or coronary CTA may 
have been insightful.

Conclusion

The presented cases demonstrate the effec-
tiveness of manual thrombus aspiration in 
restoring TIMI 3 flow. It also confirms the safety 
and feasibility of thrombus aspiration alone in 
selected young patients with acute ST eleva-
tion myocardial infarction. Additional evalua-
tion of plaque progression with functional test-
ing or coronary CTA may be useful.
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