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Abstract

Thrombosuction plays a controversial role during primary percutaneous intervention (PCI). Landmark trials
have demonstrated no additional role of thrombosuction during primary percutaneous intervention towards
improving mortality and outcome during primary percutaneous intervention. We describe a rare elective
coronary angioplasty where only aggressive thrombosuction (almost 150-200 mL) of blood from the coronary
artery established the antegrade coronary flow and saved an octogenarian from impending sudden cardiac
death (SCD). The present case describes the promising role of aggressive thrombosuction even during
elective coronary intervention when a large dissection ends in acute total thrombotic occlusion of a

coronary artery jeopardizing the antegrade coronary perfusion.
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Introduction

During acute myocardial infarction, the coronary artery gets occluded with a long segment of occlusive
thrombus jeopardizing the myocardial blood supply. During primary percutaneous intervention (PCI), there
is some role of aspiration thrombectomy when the thrombus burden is too high, but clinical evidence
dictates that aspiration thrombectomy does not improve mortality or outcome during primary percutaneous
intervention (PCI) [1]. Although physicians prefer to do aspiration thrombectomy in patients with high
thrombus burden in acute myocardial infarction, the role of aspiration thrombectomy during elective
coronary angioplasty is less known. We here describe a rare case where aggressive aspiration thrombectomy
(almost 150-200 mL of blood) rescued the patient and established the antegrade coronary blood flow in an
octogenarian with dissection-induced acute thrombotic occlusion of the right coronary artery. Aggressive
aspiration thrombectomy not only established the antegrade coronary blood flow but also improved the
hemodynamics, rhythm, and saturation of the patient in a dramatic manner, whereas traditional methods to
establish antegrade coronary blood flow, including dottering a semi-compliant balloon, focal balloon
dilatation proximal to the totally occluded segment, intracoronary GP IIb Illa inhibitors, and infusion of
intracoronary vasodilators failed to establish the antegrade coronary blood flow. Aggressive thrombosuction
still plays a role during acute thrombotic total occlusion of the coronary artery when the patient is
hemodynamically unstable with arrhythmia and desaturation.

Case Presentation

An 82-year-old female diabetic and hypertensive patient presented to the cardiology outpatient department
with rest angina for the last three days with diaphoresis and shortness of breath New York Heart Association
(NYHA) Class III without any history of palpitation, syncope, or presyncope. She had exertional angina
Canadian Cardiovascular System (CCS) class II for the last five years for which she was on single antiplatelet,
statin, beta-blocker, nitrate, sodium-glucose transport protein 2 (SGLT2) inhibitor, and metformin. Her
blood pressure was 150/90 mmHg in the right arm supine position and her heart rate was 86 beats per
minute. She had normal oxygen saturation in the room air. Baseline ECG revealed Q waves in inferior leads
and echocardiography revealed no regional wall motion abnormality with preserved ejection fraction. Her
quantitative troponin I was within normal range. In view of rest angina, a coronary angiogram was done
which revealed subtotal occlusion of the right coronary artery with a normal left coronary system (Figure 1).
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FIGURE 1: Subtotal occlusion of the right coronary artery with distal
chronic total occlusion (CTO).

The right coronary artery was engaged with Extra-Back-Up (EBU) Guide catheter 6F 3.5 cm and the lesion in
the right coronary artery was crossed with 0.014" Fielder FC guide wire. The lesion was predilated with
1.5x10 mm and 2x10 mm semi-compliant balloons at 14-16 atm pressure. Post-balloon inflation, the lesion
was stented with 3x48 mm drug-eluting stent (DES) at 14 atm pressure after which the patient was having
excruciating angina, the ST segment was shooting up, developed significant bradycardia and hypotension for
which the right coronary artery was injected again which revealed complete thrombotic occlusion of the
proximal right coronary artery (Figure 2).
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FIGURE 2: Complete thrombotic occlusion of proximal right coronary
artery (RCA).

We injected 3 mg of atropine, started noradrenaline infusion, and injected a further 5000 IU of
unfractionated heparin. We dottered a 2x10 mm semi-compliant balloon through the occluded segment
which failed to establish the coronary blood flow. We injected 10 mL of intracoronary tirofiban which also
failed to establish antegrade coronary blood flow. A cocktail of intracoronary vasodilators was infused which
included 200 mg of nitroglycerine and 2 mg of nicorandil which also failed to achieve distal flow. With the
apprehension of proximal suboptimal stent expansion causing thrombus, the proximal stent segment was
also dilated with a 3.5x10 mm semi-compliant balloon. When all the resorts to achieve antegrade flow failed,
we planned to perform thrombosuction with negative pressure in a 50cc Luer lock syringe attached back to
the Export thrombus aspiration catheter (Minneapolis, MN: Medtronic) aspiration thrombectomy catheter
and aspirated 50-100 mL blood which did not establish antegrade flow also. Then we performed aggressive
thrombosuction of the right coronary artery, almost aspirated 150-200 mL of blood after which antegrade
flow was established (thrombolysis in myocardial infarction {TIMI} II flow) (Figure 3). The patient's ST
elevation in ECG settled down, hemodynamics improved and saturation revived immediately. As the patient
was extremely elderly, we did not continue glycoprotein (GP) IIb IIa inhibitor infusion, we put the patient on
low molecular weight heparin for three days and discharged the patient in a hemodynamically stable
position with isoelectric ST in inferior leads after three days. She was doing fairly well after three months of
follow-up without any angina or shortness of breath. Our case is an interesting illustration of the promising
and rescuing role of aggressive thrombosuction during acute thrombotic occlusion of the coronary artery
even during elective coronary intervention where semi-compliant balloon-induced coronary dissection
abruptly forms a large long segment clot inside the coronary artery.
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FIGURE 3: Post-aggressive thrombosuction established antegrade
coronary blood flow in the right coronary artery (RCA).

Discussion

Dissection-induced acute thrombotic total occlusion of a vessel is a rare entity during coronary
intervention. Thrombosuction has been described as a potentially effective and safe method to restore
coronary blood flow during primary percutaneous intervention (PCI) in acute myocardial infarction [2].
Distal thrombus migration during primary percutaneous intervention jeopardizes the myocardial blood flow
extensively and is associated with a poor outcome [3,4]. Manual and vigorous aspiration of thrombus
decreases the total thrombus burden in the coronary artery and decreases the risk of distal embolization,
possible slow-flow, and no-reflow phenomenon. We could not establish antegrade flow by dottering a semi-
compliant balloon, stent optimization in the proximal part, infusion of intracoronary tirofiban, and injecting
coronary vasodilators, including nitroglycerine and nicorandil. Only vigorous thrombosuction of 150-200 mL
of thrombus containing blood from the coronary artery, we could establish antegrade coronary blood flow
which settled down the spiking ST elevation and restored the hemodynamics and oxygen saturation in the
patient. Stone et al. demonstrated that aspiration thrombectomy prior to coronary stenting in patients with
high thrombus load coronary lesions in acute myocardial infarction decreases extensive myocardial necrosis
[5]. The potential advantage of thrombosuction is that it can be safely performed in hemodynamically
unstable patients. As we planned for vigorous thrombosuction, we did it with negative pressure in a 50cc
Luer lock syringe so that more amount of blood containing the thrombus could be aspirated. After the
suction of about 100 mL of thrombus-containing blood, the antegrade flow was not established for which we
planned to proceed for further thrombosuction of another 50-100 mL after which the antegrade coronary
blood flow was established. Thrombosuction becomes difficult in the presence of extreme tortuosity in the
vessel and when the guide catheter is not stable [6]. It is easy to perform thrombosuction in the proximal
coronary vessel as compared to the distal coronary vessel because of the presence of tortuosities in the distal
circulation [7]. Although intracoronary thrombectomy during primary percutaneous intervention
significantly improves myocardial perfusion, our case is an interesting illustration of the role of vigorous
aspiration thrombectomy in restoring antegrade blood flow during elective percutaneous coronary
intervention when a large dissection induced acute total vessel thrombosis jeopardizes the myocardial blood
flow and destabilize the hemodynamics and saturation with sky peaking ST-segment elevation in the surface
ECG [8-10].
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Conclusions

We here emphasize the rescuing role of vigorous thrombosuction in restoring antegrade coronary blood flow
during acute thrombotic total occlusion of the coronary artery during elective coronary revascularization
other than primary percutaneous intervention (PCI). Vigorous thrombosuction decreases the total thrombus
load in the coronary artery, restores the antegrade coronary blood flow, and improves the outcome of
elective coronary angioplasty where dissection-induced complete thrombotic occlusion of a vessel can turn
into a catastrophe during coronary intervention. Vigorous thrombosuction even saves lives in the presence
of a high thrombus burden inside the coronary artery.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Debasish Das, Dibyasundar Mahanta, Anindya Banerjee, Abhinav Kumar, Pranjit Deb,
Sindhu Rao Malla, Subhas Pramanik

Acquisition, analysis, or interpretation of data: Debasish Das, Dibyasundar Mahanta, Anindya Banerjee,
Abhinav Kumar, Pranjit Deb, Sindhu Rao Malla, Subhas Pramanik

Drafting of the manuscript: Debasish Das, Dibyasundar Mahanta, Anindya Banerjee, Abhinav Kumar,
Pranjit Deb, Sindhu Rao Malla, Subhas Pramanik

Critical review of the manuscript for important intellectual content: Debasish Das, Dibyasundar
Mahanta, Anindya Banerjee, Abhinav Kumar, Pranjit Deb, Sindhu Rao Malla, Subhas Pramanik

Supervision: Debasish Das, Dibyasundar Mahanta, Anindya Banerjee, Abhinav Kumar, Pranjit Deb, Sindhu
Rao Malla, Subhas Pramanik

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Stankovic G, Milasinovic D: The role of manual aspiration thrombectomy in the management of STEMI: a
TOTALIy different TASTE of TAPAS. Postepy Kardiol Interwencyjnej. 2016, 12:3-5. 10.5114/pwki.2016.56942

2. Kang WC, Ahn TH, Han SH, et al.: Thrombosuction utilizing an export aspiration catheter during primary
percutaneous coronary intervention in acute myocardial infarction. Yonsei Med J. 2007, 48:261-9.
10.3349/ym;j.2007.48.2.261

3. Weaver WD, Simes R]J, Betriu A, et al.: Comparison of primary coronary angioplasty and intravenous
thrombolytic therapy for acute myocardial infarction: a quantitative review. JAMA. 1997, 278:2093-8.

4. Block PC, Elmer D, Fallon JT: Release of atherosclerotic debris after transluminal angioplasty . Circulation.
1982, 65:950-2. 10.1161/01.cir.65.5.950

5. Stone GW, Cox DA, Babb J, et al.: Prospective, randomized evaluation of thrombectomy prior to
percutaneous intervention in diseased saphenous vein grafts and thrombus-containing coronary arteries. |
Am Coll Cardiol. 2003, 42:2007-13. 10.1016/j.jacc.2003.10.001

6. Wang HJ, Kao HL, Liau CS, Lee YT: Export aspiration catheter thrombosuction before actual angioplasty in
primary coronary intervention for acute myocardial infarction. Catheter Cardiovasc Interv. 2002, 57:332-9.
10.1002/ccd.10283

7. Belli G, Pezzano A, De Biase AM, et al.: Adjunctive thrombus aspiration and mechanical protection from
distal embolization in primary percutaneous intervention for acute myocardial infarction. Catheter
Cardiovasc Interv. 2000, 50:362-70. 10.1002/1522-726x(200007)50:3<362::aid-ccd22>53.0.co;2-h

8. Beran G, Lang [, Schreiber W, et al.: Intracoronary thrombectomy with the X-sizer catheter system improves
epicardial flow and accelerates ST-segment resolution in patients with acute coronary syndrome: a
prospective, randomized, controlled study. Circulation. 2002, 105:2355-60.
10.1161/01.cir.0000016350.02669.1d

9. Lim SY, Bae EH, Jeong MH, et al.: Effect of combined intracoronary adenosine and nicorandil on no-reflow
phenomenon during percutaneous coronary intervention. Circ J. 2004, 68:928-32. 10.1253/circj.68.928

10. Nakamura T, Kubo N, Seki Y, et al.: Effects of a distal protection device during primary stenting in patients

with acute anterior myocardial infarction. Circ J. 2004, 68:763-8. 10.1253/circj.68.763

2023 Mahanta et al. Cureus 15(10): e47414. DOI 10.7759/cureus.47414 50f5


https://dx.doi.org/10.5114/pwki.2016.56942
https://dx.doi.org/10.5114/pwki.2016.56942
https://dx.doi.org/10.3349/ymj.2007.48.2.261
https://dx.doi.org/10.3349/ymj.2007.48.2.261
https://pubmed.ncbi.nlm.nih.gov/9403425/
https://dx.doi.org/10.1161/01.cir.65.5.950
https://dx.doi.org/10.1161/01.cir.65.5.950
https://dx.doi.org/10.1016/j.jacc.2003.10.001
https://dx.doi.org/10.1016/j.jacc.2003.10.001
https://dx.doi.org/10.1002/ccd.10283
https://dx.doi.org/10.1002/ccd.10283
https://dx.doi.org/10.1002/1522-726x(200007)50:3<362::aid-ccd22>3.0.co;2-h
https://dx.doi.org/10.1002/1522-726x(200007)50:3<362::aid-ccd22>3.0.co;2-h
https://dx.doi.org/10.1161/01.cir.0000016350.02669.1d
https://dx.doi.org/10.1161/01.cir.0000016350.02669.1d
https://dx.doi.org/10.1253/circj.68.928
https://dx.doi.org/10.1253/circj.68.928
https://dx.doi.org/10.1253/circj.68.763
https://dx.doi.org/10.1253/circj.68.763

	The Rescuing Role of Aggressive Thrombosuction in Elective Coronary Angioplasty
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Subtotal occlusion of the right coronary artery with distal chronic total occlusion (CTO).
	FIGURE 2: Complete thrombotic occlusion of proximal right coronary artery (RCA).
	FIGURE 3: Post-aggressive thrombosuction established antegrade coronary blood flow in the right coronary artery (RCA).

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


