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Introduction

Left anterior descending artery thrombosis is a medical emergency that requires prompt intervention to
achieve the best possible clinical outcomes (1). Early recanalization of obstructed vessels and
thrombectomy with subsequent stenting has been shown to be effective in restoring blood flow and
improving procedural outcomes (2). However, manual aspiration thrombectomy (MAT) using a flexible
aspiration catheter is also an alternative method that can be used to open blocked vessels (3). Recent
advancements in aspiration catheters have improved their trackability and size, making them
comparable in efficacy to SBT (4). As a result, stent-based thrombectomy (SBT) and mechanical
aspiration thrombectomy have become the primary treatment options for endovascular therapy in
particular cases of coronary artery disease. The concurrent utilization of SBT and MAT as first-line and
fallback interventions have been demonstrated to be effective in restoring vascular recanalization (5).

Besides SBT and MAT, a new aspiration catheter device has emerged. It is a relatively new technique
for treating a thrombus in LAD that involves using a specialized catheter to remove the blood clot from
the culprit artery (6). This minimally invasive procedure has been shown to be faster and more effective
than traditional treatments such as thrombolytic therapy or percutaneous coronary intervention (PCI)
(7). Penumbra medical technology company (Penumbra Inc, Alameda, CA, USA) introduced the
Aspiration System in 2014 (8). This system is specifically designed to remove blood clots from veins
and arteries in the "peripheral vasculature™ as well as for the treatment of "pulmonary embolism" (9).
The CAT family of catheters, developed by Penumbra, is known for its robustness, trackability, and
atraumatic design, making it well-suited for peripheral anatomy where a thrombus forms (10). The
system comes equipped with the "Penumbra ENGINE aspiration source,” which possesses the
capability to administer almost untainted and consistent vacuum to catheters. This proficiency enables

the extraction of thrombus in vessels of assorted dimensions.

Recently, a penumbra aspiration catheter was used in a case report to remove thrombosis in acute
coronary syndrome. According to the findings presented in this case report, it can be deduced that the
Penumbra CAT RX catheter represents a secure and remarkably efficient alternative for eliminating
blood clots in urgent scenarios. Notably, this method mitigates the heightened vulnerability to stroke

often associated with the conventional approach of manual aspiration thrombectomy (11).
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Previously, penumbra reperfusion catheter and MAT have been used as a "first-line therapy,” and SBT
with a "Solitaire stent™ as a rescue therapy since 2012. This approach showed promising results in terms

of vessel recanalization and clinical outcomes (12)

Case Report

A 45-year-old male with a medical history significant for type 2 diabetes mellitus, hyperlipidemia,
hypertension, and chronic heavy cigarette smoking was admitted to the hospital with a complaint of
chest pain lasting for one day. Upon admission, an electrocardiogram (ECG) showed T-wave inversion
in leads V1-V3, and hs-Troponin were elevated. An echocardiogram was performed, which revealed
significant hypokinesia in the anteroseptal walls. A decision was made to undergo cardiac
catheterization to investigate the patient's condition further.

Coronary angiography showed a large caliber ectatic left anterior descending (LAD) artery, which was
occluded by thrombus (Figure 1). Despite difficulties in wiring the LAD, the involved segment was
successfully ballooned in an escalated fashion, restoring TIMI-3 flow. An ectatic segment that is just
distal to the involved segment was also noted, which was studded with thrombus, resulting in a very
hazy picture (Figure 2). Although attempts were made to aspirate the thrombus using an Export catheter
(Medtronic, MN, USA), it was unsuccessful. Since the patient was symptomatically and
hemodynamically stable, a decision was then made to medically manage him for the next 24-48 hours

before attempting the procedure again.

The patient was started on intravenous Tirofiban and, after approximately 36 hours, was brought back
to the cardiac catheterization laboratory. An improvement in the haziness of the mid-segment left
anterior descending artery (LAD) picture was noted, with TIMI-3 flow remaining (Figure 3).
Intravascular ultrasound (IVUS) confirmed the presence of an ectatic segment with a large amount of

mobile thrombus (Figure 4).

A Penumbra aspiration catheter was used, and after multiple passes, all the thrombus was aspirated
(Figure 5). Due to the size mismatch and the fact that there was no dissection, only balloon angioplasty
was performed and no stent was deployed. A repeat coronary angiography (Figure 6) and IVUS image

(Figure 7) demonstrated no haziness with no evidence of distal embolization.
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The patient tolerated the procedure well without any complications. Due to the heavy thrombus burden,
a decision was made to leave him on a triple regimen consisting of low-dose aspirin, clopidogrel, and a
novel oral anticoagulant (NOAC) for one week, followed by the continuation of clopidogrel and NOAC.
The patient was advised to refrain from smoking and to make lifestyle modifications, including strict

control of his diabetes. The patient was seen in the clinic and reported to be doing well.

Figure 2. Baseline Coronary Angiography showing large thrombotic lesion in the LAD (arrows)
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Figure 4. Baseline IVUS image showing a large thrombus (yellow arrow).
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Figure 6: Coronary angiography post thrombectomy with complete resolution of thrombus. An
ectatic segment is clearly visible.
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Figure 7: Post thrombectomy IVUS image showing ectatic segment (arrow) with absence of thrombus

Discussion

This case report describes a case of a 45-year-old male patient with a medical history of type 2 diabetes,
hyperlipidemia, hypertension, and chronic heavy smoking, who was admitted to the hospital with chest
pain. The patient exhibited T-wave inversion in ECG leads V1-V3 and elevated hs-Troponin levels.
Further evaluation revealed significant hypokinesia in the anteroseptal walls on the echocardiogram.
Cardiac catheterization identified a totally occluded and ectatic left anterior descending artery with

heavy load of thrombus formation.

This patient arrived in the emergency room as a late presentation which can explain the organized
thrombus. Initially it was difficult to aspirate via conventional Export catheter (Medtronic, MN, USA).
Despite initial challenges in thrombus removal, a subsequent procedure utilizing aspiration catheter
techniques successfully resolved the thrombus burden. The patient was prescribed a triple regimen of
low-dose aspirin, clopidogrel, and a novel oral anticoagulant, along with lifestyle modifications and

strict diabetes control.
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Coronary ectatic segments are prone to develop large amounts of thrombus. Coronary artery ectasia
(CAE) or coronary artery aneurysm is the aneurysmal dilatation of the coronary artery. It is defined as
a dilatation with a diameter of 1.5 times the adjacent normal coronary artery. [13]. Its prevalence ranges
from 0.3%-4.7% [14]. In a study by Swaye et al, a prevalence of 4.9% was noted out of 20,087 patients
from the CASS registry. The male to female ratio is 3:1 [14, 15].

It is commonly classified based on the shape and the extent of involvement of coronary arteries.

Classification based on shape:
e Saccular-transverse diameter is greater than the longitudinal dimension.

e Fusiform-transverse diameter less than the longitudinal dimension.

Classification based on extent of involvement:

Type 1
Diffuse ectasia with aneurysmal lesions in two vessels.
Type 2
Diffuse ectasia in one vessel and discrete ectasia in another.

Type 3

Diffuse ectasia in one vessel.
Type 4

Discrete ectasia in one vessel.

The proximal and middle segments of the right coronary artery (RCA) are the most common sites for
CAE (68%) followed by the proximal left anterior descending (LAD) (60%) and the left circumflex
arteries (LCx) (50%). Coronary artery ectasia of the left main (LMCA\) is rare and occurs in only 0.1%
of the population [13, 16].

This case report presents our experience utilizing “mechanical aspiration thrombectomy” with the
Penumbra CAT RX system for the management of thrombus in the left anterior descending artery
(LAD). Our case demonstrated significant clinical benefit, as evidenced by a remarkable improvement
in the blood flow of LAD.
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The Penumbra aspiration catheter has been employed in various reported cases as well (17). In a related
case series involving ST-elevation myocardial infarction (STEMI) patients, notable quantities of blood
clots were observed within their respective affected blood vessels. Interestingly, half of these involved
vessels were located in the right coronary artery (RCA), which interventional cardiologists speculate
may be attributed to the RCA's larger caliber and slower blood flow compared to the LAD. Moreover,
the RCA's fewer side branches contribute to maintaining proximal patency and limiting distal flow

runoff as seen in the LAD.

In this particular case, the utilization of the “Penumbra CAT RX system” proved highly effective in
removing a significant thrombus burden. Out of all the cases, only one instance was unsuccessful in
achieving “TIMI 2 or 3” flow restoration. The medical team suspected that the thrombus in this specific
case was likely embolic in nature, originating from “atrial fibrillation" rather than forming within the
“native vessel”, which could have contributed to its difficulty in removal. Overall, this collection of
cases established that mechanical thrombectomy demonstrates a favorable safety profile, as no instances
of cardiovascular mortality or stroke were reported within a 30-day period. (17).

According to the literature, the technique of aspiration thrombectomy, endorsed with a class Ilb
recommendation, relies on evidence derived from studies involving manual aspiration thrombectomy
using syringes of small volume (30 ccs) (18). However, it is important to acknowledge that manual
aspiration techniques possess certain limitations. One such limitation is the diminishing efficiency of
aspiration as the syringe becomes filled with fluid. This decrease in aspiration effectiveness could
potentially impact the overall efficacy of the procedure and elevate the risk of systemic embolization
during catheter withdrawal. These factors may help elucidate the slight rise in stroke incidence observed
in previous randomized trials, such as TOTAL.) (19). Notably, the “constant vacuum” provided by the
“Penumbra CAT RX system” appears to mitigate the risk of embolization (20). In our case report and

other initial retrospective reports, no post-procedural strokes were reported.

Similarly, in another case report, a patient exhibited a localized blockage in the radial artery at the wrist
level, accompanied by a severely atherosclerotic ulnar artery that displayed minimal detectable blood
flow (21). The “ACE Penumbra catheter system (Penumbra)” was utilized to perform “suction
embolectomy” on the “distal radial artery”. The successful management of this case highlights the

effectiveness of the Penumbra device in such scenarios.
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The efficacy of the Penumbra aspiration device in the management of ischemic stroke has already been
well established (22,23). Additionally, multiple case reports have documented the successful
application of Penumbra devices in the resolution of basal stent occlusion and cerebral venous
thrombosis. (24). The Penumbra device presents itself as a hopeful alternative for patients who are

unable to undergo surgical interventions or when thrombolysis is contraindicated or not beneficial.

Conclusion

This case report highlights the successful utilization of the Penumbra CAT RX system for mechanical
aspiration thrombectomy in the management of thrombus within the left anterior descending artery. The
clinical benefit observed in the dramatic improvement of the LAD supports the efficacy of aspiration
thrombectomy as a treatment option. This case report adds to the growing body of evidence supporting
the use of Penumbra devices in the management of complex thrombotic cases. Further studies and
clinical trials are warranted to validate these findings and expand our understanding of the optimal

approach for thrombus removal in coronary artery disease.
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