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Catastrophic Acute Thrombotic Occlusion During Fractional 
Flow Reserve Measurement

Arihide Okaharaa, Daigo Minea, Kenji Sadamatsua, b

Abstract

This report describes a patient presenting with thrombotic occlusion 
of the left circumflex artery as a complication associated with the 
measurement of the fractional flow reserve. When we measured the 
fractional flow reserve with a pressure wire through a 5-Fr diagnostic 
catheter to assess myocardial ischemia in the left anterior descending 
artery, the pressure wave showed a damping curve. Then, the patient 
collapsed, and a coronary angiogram showed thrombotic occlusion 
of the proximal circumflex artery. The thrombus was successfully re-
trieved by means of ballooning and thrombectomy, and thereafter the 
coronary flow recovered.
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Introduction

Clinical studies support routine measurement of the fractional 
flow reserve (FFR) in patients with multivessel coronary ar-
tery disease undergoing percutaneous coronary intervention in 
order to reduce mortality and the rate of myocardial infarction 
[1]. In addition, recent guidelines recommend using the FFR 
to assess angiographic intermediate lesions in patients with a 
class IIa status [2]. Consequently, the number of patients as-
sessed with the FFR is increasing, and physicians should thus 
be aware of the potential for a catastrophic complication dur-
ing measurement of the FFR.

Case Report

A 76-year-old male who underwent balloon angioplasty of the 

middle portion of the left anterior descending artery (LAD) 16 
years previously was admitted to our hospital for treatment of 
effort angina. His coronary risk factors were hypertension and 
dyslipidemia. He was administered 100 mg of aspirin per day. 
The results of an electrocardiogram and echocardiogram were 
normal. Thallium myocardial scintigraphy showed a small re-
versible perfusion defect in the LAD territory. A left coronary 
angiogram revealed intermediate stenotic lesions in the proxi-
mal left circumflex artery and proximal LAD (Fig. 1). A right 
coronary angiogram disclosed severe stenosis in the proximal 
right coronary artery.

We planned to evaluate the FFR in all three coronary arter-
ies in order to select a treatment strategy. At the beginning of 
coronary angiography, 2,000 units of unfractionated heparin 
were administered. Following the calibration and equalization 
of the pressure wire, we inserted the wire into the distal LAD 
through a 5-Fr diagnostic catheter. Adenosine triphosphate was 
intravenously administered at a dose of 150 μg/kg/min to in-
duce hyperemia. The dose was subsequently increased to 180 
μg/kg/min; however, the FFR value was 0.91 (Fig. 2A). We 
pulled back the wire to the left main trunk and found that the 
FFR value was 1.3 with a damped waveform through the diag-
nostic catheter (Fig. 2B). Because aspirating and flushing the 
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Figure 1. A left coronary angiogram showed intermediate lesions in the 
left anterior descending and circumflex arteries. 
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catheter lumen did not improve the waveform, we exchanged 
the catheter for a new catheter. The patient then complained of 
chest pain with ST elevation in leads II, III, aVF and V5-6 and 
ST depression in leads I, aVL and V1-4. A left coronary angio-
gram revealed total occlusion in the proximal circumflex and 
obtuse marginal arteries (Fig. 3). The patient’s blood pressure 
fell, and he became unconscious; therefore, we administered 
intravenous dopamine with an additional bolus injection of 
5,000 units of unfractionated heparin. We placed a 6-Fr guid-
ing catheter in the left coronary ostium and inserted a floppy 
wire into the circumflex artery. The intravenous ultrasound 
findings of the occluded lesion showed a thrombus without 
dissection or plaque rupture (Fig. 4). Balloon angioplasty with 
a 3.0 × 15 mm balloon recovered the coronary flow. The obtuse 
marginal artery remained occluded, and we therefore inserted 
another floppy wire and dilated the lesion with the balloon. Be-
cause a coronary angiogram revealed distal embolization, we 
inserted a thrombectomy catheter and successfully retrieved a 

large thrombus (Fig. 5). The final angiogram showed a good 
outcome, without residual narrowing or dissection.

Discussion

Measuring the FFR is a simple and easy method that involves 
using a coronary pressure wire to evaluate whether particular 
lesions are associated with myocardial ischemia. This proce-
dure has been deemed safe, although manipulating the wire car-
ries a risk of thrombus formation. In the present case, a throm-
bus formed in the diagnostic catheter during measurement of 
the FFR, which damped the waveform obtained through the 
catheter, then subsequently dropped into the left circumflex ar-
tery, resulting in occlusion. The administration of a low dose 
of heparin and use of a diagnostic catheter with a small lu-
men are important causative factors of thrombus formation in 
catheters. However, Legalery et al reported that FFR-related 
complications occurred in only one case of plaque dissection 

Figure 2. Measurement of the fractional flow reserve in the distal left anterior descending artery demonstrated a value of 0.91 (A). 
After measurement, we pulled back the pressure wire to the left main trunk, and the pressure curve (red line) obtained through 
the diagnostic catheter was damped (B). 

Figure 3. The left coronary angiogram obtained during the patient’s 
sudden collapse revealed total occlusion in the proximal circumflex ar-
tery. 

Figure 4. The intravenous ultrasound findings demonstrated throm-
botic occlusion without dissection or plaque rupture. 
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Figure 5. A large thrombus was successfully aspirated from the oc-
cluded circumflex artery using a thrombectomy catheter. 

among 407 patients in whom the FFR was assessed using a 
4- or 5-Fr diagnostic catheter in association with 25,000 units 
of heparin in 80% of cases [3], and therefore the incidence of 
thrombotic occlusion related to the measurement of the FFR is 
consisdered to be quite low.

Conclusion

Physicians should therefore take great care to prevent the oc-
currence of thrombotic complications when measuring the 

FFR.
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