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ABSTRACT
Acute occlusion of a Saphenous Vein Graft (SVG) is commonly associated with extensive atherosclerotic and thrombotic burden,
which increases the risk of distal embolisation and no reflow and thus myocardial infarction and death. To decrease the risk of distal
embolisation, embolic protection devices are used. This case report is about two elderly patients admitted with Acute Coronary
Syndrome (ACS) due to acute thrombotic SVG occlusion that was recanalized through the complementary nature of two strategies.

Pharmaco-invasive Approach to Acute Coronary
Syndrome with Acute Thrombotic Occlusion:
A Tough Enemy to Conquer
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CASE REPORT
CASE 1

A 69-year-old female presented with complaints of recent onset of
chest pain, headache and back pain of seven hours duration. The
patient was hypertensive and diabetic. She had a history of ACS
due to which she had undergone Coronary Artery Bypass Grafting
(CABG) with one venous graft to the Left Anterior Descending (LAD)
artery and one to the Right Coronary Artery (RCA) 12 years ago
elsewhere. She also had a history of hysterectomy.

On physical examination, heart rate was 80 bpm, respiratory
rate was 20 bpm, and blood pressure was 129/87 mmHg.
Her Electrocardiography (ECG) performed at that time was
suggestive of QS in leads V1 to V4 with 1 mm ST elevation.
Laboratory investigations revealed troponin levels of 40 pg/mL.
A 2D colour Doppler ECG revealed mild left ventricular systolic
dysfunction, Grade 1 left ventricular diastolic dysfunction,
concentric left ventricular hypertrophy and a sclerosed aortic
valve. Right ventricular systolic pressure was 38 mmHg. In view
of symptoms and ECG changes, Coronary Angiography (CAG)
was performed. CAG revealed multi-vessel coronary artery
disease. LAD had complete ostial occlusion with faint filling of
mid-LAD through collaterals from the right conal branch. Mid Left
Circumflex Artery (LCx) had 80% occlusion [Table/Fig-1a], whilst
mid-RCA also had complete occlusion of a long segment lesion
[Table/Fig-1b]. Furthermore, the shaft of the SVG connected to
the LAD (SVG-LAD) had acute thrombotic occlusion [Table/Fig-
1c] and the shaft of the SVG connected to the RCA (SVG-RCA)
had chronic occlusion.

In view of these findings, it was elected to treat the patient through
a pharmaco-invasive approach. As there was no space to park a
filter, a 6F guiding catheter was used to access the right femoral
artery. The SVG-LAD graft lesion was crossed with a Fielder FC
(Asahi Corporation, Japan) guidewire and over the wire, a 6F
Thrombuster Il (Kaneka Corporation) was placed distally and 5 mg
alteplase was slowly infused over a period of five minutes [Table/Fig-
1d]. The patient’s condition, especially rhythm was monitored for
30 minutes and check angiography was performed [Table/Fig-1e].
Next, a second dose of 2.5 mg alteplase was administered over a
period of five minutes. Check angiography was again performed
[Table/Fig-1f]. Good TIMI flow was achieved in the graft with
90% stenosis in mid part of the vessel. The graft lesion was then
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pre-dilated at 10 atm and a 4.0 mm x 32 mm Abluminus Sirolimus-
Eluting Stent (SES) (Envision Scientific, India) was subsequently
implanted [Table/Fig-1g]. The procedure was successful and TIMI
flow 3 was achieved [Table/Fig-1h]. Post-dilatation was avoided as
per planned strategy.

[Table/Fig-1]: Coronary angiography showing: (a) Mid-LCx 80% occlusion and LAD
total occlusion; (b) RCA total occlusion (c) Mid SVG-LAD occlusion with heavy thrombus
burden; (d) SVG-LAD lesion crossed with fielder FC guide wire and thrombosuction
device parked distally whilst 5 mg alteplase was slowly infused over 5 minutes; (€) First
check angiogram after 30 minutes; (f) Second check angiogram after second dose of
2.5 mg alteplase after 30 minutes; (g) 4.0x32 mm stent deployed in mid SVG-LAD
lesion; and (h) Final TIMI grade 3 flow and myocardial blush.

CASE 2

A 58-year-old male presented with chest pain of four hours duration.
He had a history of CABG with four grafts, left internal mammary to
LAD, left radial to first Obtuse Marginal (OM) branch, and venous
grafts to Ramus Intermedius (RI) ramus artery and Posterior Left
ventricular Branch (PLB) 15-years ago.

His ECG was suggestive of 1 mm ST-elevation in lead lll and aVF
with T wave inversion in lead V2-V6, |, aVL with early R wave
transition from V1 to V2, suggestive of infero-posterior wall
myocardial infarction. His CAG revealed total occlusion of native
LAD from mid-LAD with proximal calcification. LCx had 80% distal
occlusion, whilst proximal OM2 had 99% occlusion. Proximal
native RCA had total occlusion. His LIMA to LAD (LIMA-LAD)
graft was normal. The graft connecting Left Radial Artery to OM
(LRA-OM) had 80% proximal occlusion with 40% occlusion in the
mid segment and 80% distal occlusion before the anastomosis.
The graft connection SVG to Posterior Descending Artery (SVG-
PDA) had complete thrombotic occlusion [Table/Fig-2a]. A 6F
guiding catheter was used to access the right femoral artery and
the SVG-PDA graft lesion was crossed with a Fielder FC (Asahi
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Corporation, Japan) guidewire. A dose of 10 mg alteplase was
administered via a Thrombuster Il (Kaneka Corporation) and
check angiography was performed after 20 minutes [Table/Fig-2b,c].
Good TIMI Il flow post thrombolysis was achieved. The residual
lesion was stented with 3.5 mm x 44 mm Biomime SES (Meril
Life Sciences, India). Post-dilatation was avoided as per planned
strategy. The procedure was successful and TIMI flow 3 was
achieved [Table/Fig-2d].

[Table/Fig-2]: Coronary angiography showing: (a) SVG-RCA total thrombotic occlusion;
(b) Intragraft infusion of 10 mg alteplase; (c) Post thrombolysis flow in graft; and (d) Post
stenting check angiogram.

DISCUSSION

Coronary Artery Bypass Grafting (CABG) is a well-established
and frequently practised reperfusion strategy. However, despite
routine employment of SVG in such procedures, these grafted
venous conduits have been identified as the culprit lesions in 70-
80% cases of ACS occurring post CABG [1]. Furthermore, current
literature evidence 10-15% venous graft occlusion within the first
year and 50% graft failure after 10 years [2]. Thus, SVG failure
due to rapid development of atherodegenerative disease elicits a
problematic situation and poses a major challenge for interventional
cardiologists.

SVG used during CABG are prone to degeneration and occlusion.
High attrition rates of these conduits diminish long-term patency
and moreover consequence fatal sequelae such as peri-procedural
myocardial infarction and death [3]. Patients presenting with ACS
triggered by acute thrombotic SVG occlusion constitute a high-risk
patient population. This case report describes two such patients
treated through the complementary nature of two strategies. It
further highlights the complexities associated with intervention of
this high-risk patient population.

There is a paucity of robust evidence-based data addressing
intervention in this specific patient subset. Retrospective data
evidence poor clinical outcomes following intervention of SVG
[4]. Hence, native coronary arteries prevail as the target in 65%
interventions, whilst SVG is preferred in only 37.5% interventions [5].
Despite strong recommendation for native coronary artery treatment,
several other factors should be taken into account when selecting
the optimum reperfusion strategy. These include patient symptoms
and anatomical features such as graft age, extent of native/graft
vessel disease, distal vessel anatomy, chronic total occlusions,
and calcification [3,5]. The lesion profiles of both the patients were
characterised by severe multi-vessel disease, proximal calcification,
chronic total occlusion, extensive thrombosis, and distal vessel
disease proximal to anastomosis. Thus, the decision to treat the
native coronary arteries (SVG grafts) using a combined-strategy
approach was multifactorial.

Atherosclerotic plaque which manifests within  SVG  differs
morphologically to that of native coronary arteries. Plaque typically
found within older venous grafts rapidly accumulates and is
distinguishably larger, softer and highly friable with consistency
comparable to that of cottage cheese. Furthermore, thinner, more
fiborous caps prompt distal embolisation cause the graft to backfill
extensively with thrombus [4]. Therefore, glycoprotein 2b/3ainhibitors
alone are ineffectual in the prevention of distal embolisation. Embolic
Protective Devices (EPD) remain the default therapy to avert such
peri-procedural complications, although these devices are not able
to trap all debris. Stenting has been shown to provide favourable
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outcomes in SVG intervention with abundant literature supporting
superiority drug-eluting stents over bare-metal stents [6,7]. Lesion
pre-dilation versus direct stenting remains a debatable topic and
warrants further investigations [3].

It was decided to treat both the patients through a novel pharmaco-
invasive approach considering the presentation of three dilemma.
The first dilemma encountered during intervention was lack of
a distal landing zone impeding distal filter placement. Although
the American College of Cardiology/American Heart Association
guidelines support adjunctive EPD use [8], several studies have
found no outcome benefits of these advanced modern-day devices
[9,10]. Therefore, attention should be drawn towards trending
deployment of these devices in high-risk patients. Such patients are
elderly with several co-morbidities and higher thrombotic burden.
Therefore, this trend may have acted as a confounding factor in
several earlier studies possibly masking the benefits of EPD use.

The second dilemma encountered was the risk of no-flow
phenomenon. The precise cause of the no-flow phenomenon is yet
to be established. However, mechanical thrombectomy or aspiration
with liberal use of vasodilators is advisable for the prevention as well
as treatment of no-reflow [3].

Mortality rates of 14.3% and Major Adverse Cardiac Events (MACE)
rates of 36.8% reported in acute myocardial infarction patients
are evidence of the risk associated with this patient subset [11].
Significant thrombus burden in the culprit vessel and long lesion
length have shown robust correlations with MACE rates [6]. Both
the patients presented with long and thrombosed lesions, thus the
third dilemma faced was the possibility of MACE.

CONCLUSION(S)

Venous graft interventions are always challenging. In many cases,
filters are preferred to prevent distal embolisation. However, in
the setting of ACS accompanied by large thrombotic burden, the
use of an EPD is challenging as well as controversial. Here, it is
demonstrated that use of thrombolytic agents in judicious dose
(intra-lesional) with stenting is feasible even without filter.
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