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HOW SHOULD | TREAT?

How should | treat a ““swinging” left main thrombosis
complicating coronary angioplasty in an obese, diabetic,
elderly woman treated with fondaparinux?

Natale Daniele Brunetti*, MD, PhD; Antonio Centola, MD; Erasmo Giulio Campanale, MD;
Andrea Cuculo, MD; Antonio Ruggiero, MD; Luigi Ziccardi, MD; Luisa De Gennaro, MD, PhD;
Matteo Di Biase, MD

Cardiology Department, University of Foggia, Foggia, Italy

This paper also includes accompanying supplementary data published at the following website: www.eurointervention.org

CASE SUMMARY

BACKGROUND: A 72-year-old woman with non-ST eleva-
tion acute coronary syndrome, treated with fondaparinux.

INVESTIGATION: The patient was treated after recurrent
angina with coronary angioplasty and stenting of the left
anterior descending artery (LAD). The procedure was com-
plicated by “swinging” left main (LM) thrombosis.

DIAGNOSIS: Catheter-related LM thrombosis after fonda-
parinux administration.

TREATMENT: Urgent LM angioplasty with culotte stenting
of LM, LAD, and left circumflex coronary artery (LCx), and
thrombus aspiration.

KEYWORDS: Fondaparinux, coronary angioplasty, drug-
eluting stent, left main coronary occlusion, catheter-related
coronary thrombosis.

PRESENTATION OF THE CASE

A 72-year-old woman was referred for episodes of chest pain radiat-
ing to left arm and associated with dyspnoea and sweating that had
continued over a couple of days. She was obese, diabetic and hyper-
tensive, however without history of heart disease; she was receiving
therapy with insulin and irbesartan.

Systolic arterial blood pressure at admission was 170/100 mmHg,
and physical examination showed tachycardia and basal bilateral
rales. ECG showed sinus rhythm (90 bpm) and mild anterior
ST-elevation in V1-V3 and negative T waves in V1-V6 leads. Chest
radiography showed signs of mild pulmonary congestion, with
a mildly enlarged transverse cardiac diameter. Cholesterol, and cre-
atinine levels were normal; troponin I was 3.89 ng/ml.

The patient was admitted to the coronary care unit, treated with diu-
retics, aspirin, clopidogrel, atorvastatin, levosimendan and fonda-
parinux, and scheduled for a coronary angiography after haemodynamic
stabilisation. Echocardiography showed a mild systolic dysfunction
(45% left ventricular ejection fraction), with apical akinesis.

Seven days after admission, when in stable haemodynamic con-
ditions, therapy with fondaparinux was shifted to enoxaparin and
the patient underwent coronary angiography. At cathlab examina-
tion, a severe proximal left anterior descending (LAD) coronary ste-
nosis was found (Figure 1A, Moving image 1A); no other remarkable
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“Swinging” LM thrombosis during PCI after fondaparinux

Figure 1. 4) Severe proximal left anterior descending coronary stenosis before; B) Afier angioplasty with drug-eluting stent.

narrowing was detectable elsewhere. LAD stenosis was success-
fully treated with PCI and sirolimus-eluting stenting (SES) (Figure
1B, Moving image 1B).

A few minutes after stent deployment, signs of massive thrombo-
sis were suddenly detectable in the LM coronary artery, extending

into the proximal left circumflex coronary artery (LCx) (Figure 2,
Moving image 2). ECG immediately showed severe anterior
ST-elevation with precipitating systolic blood pressure (60-
40 mmHg) values and onset of ventricular fibrillation, promptly
treated with defibrillator shock.

Figure 2. Massive thrombosis of left main coronary artery, extending into proximal left circumflex coronary artery.
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How would | treat?

THE INVITED EXPERT'S OPINION

Jean-Pierre Bassand*, MD, FESC, FACC, FRCP

University of Franche-Comté, Besangon, France

Two different aspects of this case have to be discussed.

First, the best treatment of thrombus formation during percutaneous
coronary intervention (PCI) is to prevent it from occurring at all. In
this regard, the therapeutic approach adopted for this patient is
debatable. The patient is a hypertensive, obese, diabetic patient pre-
senting with high-risk non-ST elevation myocardial infarction (tro-
ponin elevation, ST-T wave changes, diabetes, impaired left
ventricular function), complicated with heart failure. In such a case,
the recommendation is to give anticoagulation, dual antiplatelet
therapy, beta blockers, statins, angiotensin converting enzyme
(ACE) inhibitors plus symptomatic treatment of hypertension and
heart failure, and to take the patient to the cathlab within the first
24 hours for revascularisation (PCI or coronary artery bypass graft
[CABQ])), if technically feasible'2. Glycoprotein IIb / II1a inhibitors
are rarely used for this indication despite being quite strongly rec-
ommended (recommendation likely to change in the next set of
guidelines for the management of non-ST-segment elevation acute
coronary syndromes, given the results of the EARLY ACS trial). In
this report, the authors have chosen fondaparinux as the anticoagu-
lant. If PCI is undertaken using fondaparinux, it must be carried out
with unfractionated heparin (UFH), as well as fondaparinux, given
as a single bolus at standard dose when starting the PCI proce-
dure'?. Indeed, the level of anticoagulation achieved with fonda-
parinux at a standard 2.5 mg subcutaneous daily dose is modest, as
shown by the lower levels of anti-Xa activity and inhibition of
thrombin generation achieved with fondaparinux as compared to
enoxaparin at the doses used in the OASIS-5° trial. This low level
of anticoagulation achieved with fondaparinux is sufficient to pro-

tect against recurrent ischaemic events prior to revascularisation®.
It is clearly not sufficient to protect fully against thrombus forma-
tion during PCI. For this reason, UFH, or alternatively bivalirudin,
is needed as well as fondaparinux in case of PCI°. In addition, in
this particular case, switching from fondaparinux to enoxaparin
before angiography/PCl is illogical, since catheter thrombus during
PCI was observed with both drugs (although significantly more fre-
quently with fondaparinux) in Oasis-5* Moreover, the bioavailabil-
ity of subcutaneous drugs in obese patients is thought to be
suboptimal. Furthermore, strictly speaking, thrombus formation
during PCI did not occur with fondaparinux on board since the
authors indicate that enoxaparin was substituted for fondaparinux
before diagnostic angiography/PCI.

Secondly, as regards treatment of such an acute complication
when it occurs, the best solution is thrombus aspiration after full
anticoagulation has been achieved with a standard dose of unfrac-
tionated heparin or bivalirudin. Bail-out glycoprotein IIb/II1a inhib-
itors, such as abciximab, can be useful. It may be necessary to crush
the thrombus with repeat, low-pressure balloon inflation, with or
without a distal protection device, if thrombus aspiration does not
fully restore patency. Stenting should be avoided.
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This is a case of intra-procedural thrombus formation in the left
main coronary artery. Unknown procedural factors, such as inade-
quate dosing of antithrombotics, chemical irritation of any inter-
ventional device, or coronary dissection might have caused the
complication. Regarding the treatment strategy, wiring into the cir-
cumflex should be performed quickly for luminal patency and sub-
sequent treatment. After wiring, aspiration thrombectomy using an
aspiration catheter or a small (4 Fr or 5 Fr) guiding catheter with the
mother-child technique should be performed in addition to the pro-
visional use of a glycoprotein IIb/IIla inhibitor. Aspiration should
be carried out very gently to prevent thrombus embolism to the dis-

tal coronary artery or aorta. After aspiration, stenting may be
required if dissection is detected in the lesion by angiography and/
or IVUS examination. In such a case, the stenting technique is
determined by intravascular ultrasound (IVUS) findings. If there is
no dissection or flow-limiting obstruction, the lesion may not need
further treatment. Instead, anticoagulation treatment with or with-
out glycoprotein IIb/Il]a inhibitors, as well as and dual antiplatelet
therapy should be administered.
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How did | treat?

ACTUAL TREATMENT AND MANAGEMENT OF CASE

After an incomplete thrombus aspiration, a SES was placed into
the LM and LCx, with near-optimal vessels patency. However,
immediately after LM and proximal LCx stenting, angiography
showed a complete occlusion of the proximal LAD (Figure 3A,
Moving image 3A). Thrombus aspiration through stent struts was
now impossible, so a LM SES stent was crossed with a guidewire
and proximal LAD stenting was performed with an everolimus-
eluting stent (EES) (culotte stenting) (Figure 3B, Moving image
3B). The procedure was completed with a final kissing balloon
dilatation (Figure 4A and Figure 4B, Moving image 4A) with
a complete patency of LM, LAD and LCx (Figure 4C, Moving
image 4B) and intracoronary abciximab ‘administration. The
patient’s clinical conditions immediately improved and remained
stable during the entire in-hospital stay.

The patient was discharged in a stable clinical condition, treated
with ramipril, atorvastatin, clopidogrel, aspirin, beta blockers and

furosemide. The peak troponin I level during hospital stay was
14.93 ng/ml. Two-month follow-up was uneventful.

To our knowledge, this is one of the first cases reporting “swing-
ing” LM thrombosis complicating coronary angioplasty in an
obese, diabetic, elderly woman treated with fondaparinux. Several
results of apex format showed higher rates of fondaparinux-related
catheter thrombosis'; this undesirable complication is even more
threatening when involving the LM. In previous studies, fonda-
parinux was similar to enoxaparin for short-term efficacy, but
reduced major bleeding by one-half and 30-day mortality by 17%'.

In a study enrolling more than 12,000 patients undergoing heart
catheterisation, catheter thrombus was more common in patients
receiving fondaparinux (0.9%) than enoxaparin alone (0.4%), but
was largely prevented by using UFH at the time of PCI, without any
increase in bleeding?. Fondaparinux however, even in combination
with eptifibatide, was not sufficient to prevent cardiac catheter

Figure 3. 4) Complete occlusion of proximal left anterior descending artery, and B) proximal left anterior descending stenting (culotte

stenting).



“Swinging” LM thrombosis during PCI after fondaparinux

Figure 4. 4 and B) Kissing ballooning with (C) complete patency of left main, left anterior descending and left circumflex coronary artery.

thrombus development in in vitro studies®. Nevertheless, the combi-
nation of fondaparinux with "half" therapeutic dosages of UFH
were as efficient as other treatment strategies in preventing throm-
bus formation.

In this case report, fondaparinux is probably linked with LM
thrombus formation. LM thrombosis progressively involved the
LCx and, after LCx stenting, the LAD.

It remains unknown if the use of drug-eluting stents (DES)
increases the risk of catheter-related coronary thrombosis in cases
of fondaparinux administration. Coronary stenting with DES was
shown to increase the risk of acute coronary thrombosis*. Results
such as those that we report may therefore suggest the use of a pos-
sible routine administration of IIb-IIla inhibitors or bivalirudin in
patients treated with fondaparinux who need urgent PCI with DES.
Catheter thrombosis has seldom been reported in any trial using
bivalirudin®. Experimental systems. show that polytherapeutic
agents, including UFH and enoxaparin, seem to be more effective
anticoagulants than certain single-target agents, such as fonda-
parinux®. More studies, however, are needed to assess whether cath-
eter thrombosis is a class-, drug-, or dose-related effect, and how
best to prevent it.

Conflict of interest statement
The authors have no conflict of interest to declare.

References

1. Yusuf S, Mehta SR, Chrolavicius S, Afzal R, Pogue J,
Granger CB, Budaj A, Peters RJ, Bassand JP, Wallentin L, Joyner C,
Fox KA. Comparison of fondaparinux and enoxaparin in acute
coronary syndromes. N Engl J Med. 2006;354:1464-76.

2. Mehta SR, Granger CB, Eikelboom JW, Bassand JP,
Wallentin L, Faxon DP, Peters RJ, Budaj A, Afzal R, Chrolavicius S,
Fox KA, Yusuf S. Efficacy and safety of fondaparinux versus
enoxaparin in patients with acute coronary syndromes undergoing

percutaneous coronary intervention: results from the OASIS-5 trial.
J Am Coll Cardiol. 2007;50:1742-51.

3. Schlitt A, Rupprecht HJ, Reindl 1, Schubert S, Hauroeder B,
Carter JM, Peetz D, Kropff'SS, Maegdefessel L, Russ M, Schmidt H,
Ebelt H, Werdan K, Buerke M. In-vitro comparison of fonda-
parinux, unfractionated heparin, and enoxaparin in preventing car-
diac catheter-associated thrombus. Coron Artery Dis. 2008;19:
279-84.

4. lakovou I, Schmidt T, Bonizzoni E, Ge L, Sangiorgi GM,
Stankovic G, Airoldi F, Chieffo A, Montorfano M, Carlino M,
Michev I, Corvaja N, Briguori C, Gerckens U, Grube E, Colombo A.
Incidence, predictors, and outcome of thrombosis after successful
implantation of drug-eluting stents. JAMA. 2005;293:2126-30.

5. Maegdefessel L, Buerke M, Schubert S, Reindl I, Michel T,
Hauroeder B, Carter JM, Peetz D, Werdan K, Schlitt A. Comparison
of bivalirudin, enoxaparin, and unfractionated heparin in prevent-
ing cardiac catheter thrombosis. Results of an in-vitro study.
Thromb Haemost. 2008;100:693-8.

6. Montalescot G, Walenga JM. Catheter-related thrombosis:
biological and clinical evidence for risk with currently available
anticoagulants. Clin Appl Thromb Hemost. 2009;15:183-96.

Online data supplement

Moving image 1. (A) Severe proximal left anterior descending cor-
onary stenosis before, and (B) after angioplasty with drug-eluting
stent.

Moving image 2. Massive thrombosis of the left main coronary
artery, extending into the proximal left circumflex coronary artery.
Moving image 3. (A) Complete occlusion of the proximal left ante-
rior descending artery, and (B) proximal left anterior descending
stenting (culotte stenting).

Moving image 4. (A) Kissing ballooning with (B) complete patency
of the left main, left anterior descending and left circumflex coro-

nary arteries.
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