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Left Anterior Descending Artery Dissection in a Female 
Patient With History of Chest Radiation Treatment and 

Separate Ostia of the Left Coronary Arteries

Christos Papageorgioua, b , Vaios Tzifosa

Abstract

Obstructive and flow limiting coronary artery dissections can be a 
catastrophic clinical scenario, requiring urgent treatment and tai-
lored approach for each case. A 55-year-old female patient, with a 
history of breast cancer, chest radiation treatments and hypertension 
presented with episodes of angina and significant area of revers-
ible ischemia on single-photon emission computerized tomogra-
phy (SPECT). Coronary angiogram revealed separate ostia of the 
left coronary arteries and three-vessel disease (SYNTAX (Syner-
gy between percutaneous coronary intervention (PCI) with Taxus 
and Cardiac Surgery) = 15); subsequent full revascularization was 
achieved successfully with two drug-eluting stents (DES) (mid left 
anterior descending artery (LAD), left circumflex coronary artery 
(LCx)) and one drug-coated balloon (posterior descending artery 
(PDA)). However, after a few hours the patient underwent an urgent 
second angiography due to ongoing chest pain and electrocardio-
gram (ECG) changes. Proximal complete occlusion of the anoma-
lous LAD was displayed and a long dissection attributable to an 
intimal tear following first stent implantation was recorded (well 
expanded and apposed stent (proximal stent edges were implanted 
in an unhealthy vessel area infiltrated with fibrotic and calcified 
plaque) not detectable by conventional angiography). A second 3.5 
× 38 mm DES was implanted optimally in the proximal LAD seg-
ment and overlapped with the first one, with immediate restoration 
of the flow and relief of the patient’s symptoms. The patient was 
discharged symptom free and with recommendation for optimal 
medical treatment for secondary coronary artery disease (CAD) 
prevention. Conventional coronary angiography in patients with 
history of chest radiation treatment might not detect accurately the 
extent and characteristics of the underlying CAD. Appropriate use 
of intravascular imaging in these cases secures a safe approach for 
ambiguous lesions and facilitates treatment of iatrogenic coronary 
dissections following PCI.
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Introduction

Coronary artery anomalies approximately account for 1-5.64% 
of the general population [1]. The commonest identified anom-
aly in patients undergoing coronary angiography is separate 
left anterior descending artery (LAD) and left circumflex coro-
nary artery (LCx) ostia (1-2%) from the left sinus of Valsalva 
[2]. Catheter manipulations and cannulation during angiogra-
phy/angioplasty may carry substantial risks with regards to the 
anomalous ostia injury and subsequent severe coronary flow 
limiting dissections [3]. Moreover, predisposing factors such 
as history of chest radiation treatments might significantly al-
ter the normal architecture of the involved arteries segments, 
triggering accelerated atherosclerosis and promoting vessel 
stenosis and extended intimal fibrosis [4, 5].

Case Report

A 55-year-old lady presented with episodes of stable angina 
(Canadian Cardiovascular Society II (CCS II)) for the past 2 
months and reversible ischemia (single-photon emission com-
puterized tomography (SPECT) demonstrated) of the anterior, 
basal-lateral wall and the apex regions (> 10%). From her past 
medical history, she had arterial hypertension and a history of 
left breast cancer for which she received 15 sessions of ra-
diation treatments 20 years ago. Coronary angiogram revealed 
separate ostia of the left coronary artery and three-vessel dis-
ease with a SYNTAX (Synergy between percutaneous coro-
nary intervention (PCI) with Taxus and Cardiac Surgery) score 
of 15. The patient decided to proceed with PCI after being in-
formed of the indicated treatment options.

Management/treatment

Loading with dual antiplatelet treatment (325 mg of aspirin, 
600 mg of clopidogrel) and administration of unfractionated 
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heparin (7,000 IU) were initiated. Following the successfully 
treatment of lesions in the posterior descending artery (PDA) 
and the LCx with a drug-coated balloon (DCB) and one drug-
eluting stents (DES) respectively, we decided to treat an 80% 
mid LAD angiographically type B1 lesion (Fig. 1). A 6 French 
extra backup 3.5 guide catheter was used to cannulate the 
LAD ostium. A 2.5 × 15 mm non-compliant balloon at 12 atm 
was used for predilation, followed by successful implantation 
of a 3 × 20 mm DES at 14 atm with excellent angiographic 
result (Supplementary Material 1, www.cardiologyres.org). 
However, after a few hours the patient complained of ongo-
ing chest pain and developed new electrocardiogram (ECG) 
changes suggestive of ischemia in the region of the LAD. A 
repeat urgent angiography demonstrated severe occlusion of 
the proximal LAD with thrombolysis in myocardial infarction 
(TIMI) 1 flow (Fig. 2a). Following careful engagement of the 
LAD separate ostium with a hydrophilic wire, intravascular 
ultrasound (IVUS) imaging was used to interrogate the vessel 
and confirmed the diagnosis of proximal-mid dissection of the 

vessel with identification of the true and false lumens (Fig. 
2b, c; Supplementary Material 2, www.cardiologyres.org). The 
previously implanted stent was well expanded and apposed. 
Direct stenting of the proximal segment with one DES of 3.5 
× 38 mm in the true lumen of the vessel overlapped with the 
first stent was performed subsequently with immediate resto-
ration of the flow and relief of patient’s symptoms (Fig. 3). A 
repeat IVUS run confirmed the good apposition and expansion 
of the second stent (Supplementary Material 3, www.cardiolo-
gyres.org). The patient had an uneventful rest of stay and was 
discharged symptom free, with an indication for a follow-up 
nuclear imaging study at 1 year or a coronary computer to-
mography angiography (in order to assess the long-term result 
following our intervention with a dedicated coronary imaging 
modality) in case of recurrent symptoms, and recommenda-

Figure 1. LAD of anomalous origin (separate ostium) with a mid-80% 
type B1 angiographic lesion. LAD: left anterior descending artery.

Figure 2. (a) Proximal occlusion of the previously stented LAD. (b) Intimal tear in mid LAD involving the media and fibrotic plaque. 
(c) Large area of hematoma and identification of the compressed true vessel lumen. LAD: left anterior descending artery.

Figure 3. Final angiographic result after the implantation of one DES 
3.5 × 38 mm at the ostial part of the vessel, overlapped with the previ-
ously implanted stent. DES: drug-eluting stents.
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tion for optimal medical treatment for secondary prevention 
(antiplatelet treatment, adequate blood pressure management 
and drastic low-density lipoprotein cholesterol (LDL-C) re-
duction).

The present work is compliant with the ethical require-
ments of the Declaration of Helsinki, regarding research in-
volving human subjects.

Discussion

History of chest radiation treatment is an important predispos-
ing factor for coronary artery disease (CAD) in cancer patients 
with a reported prevalence of 85% [6]. Additional risk factors 
for CAD in this group of patients include young age, history of 
cardiovascular disease, the use of cardiotoxic agents for chem-
otherapy (e.g., anthracyclines), hypertension, dyslipidemia, 
diabetes, smoking, and family history of CAD. Technical as-
pects of radiation treatment sessions have also been implicated 
to CAD progression (accumulative dose reception, tissue/frac-
tion radiation dosage, amount of heart muscle affected and the 
exposure of the coronary arteries to the radiation beam) [7-10].

Left-sided breast radiation has been correlated mostly with 
LAD involvement. Radiation beams induct endothelial injury 
in the coronaries leading to the production of free radicals and 
a subsequent activation of the inflammatory cascade. The ac-
tivated inflammatory cytokines subsequently promote platelet 
activation, vessel wall erosion/rupture and vessel thrombosis 
[7]. Cardinal feature of the radiation-induced CAD is the in-
filtration of the injured intima area with fibroblasts [7, 9]. Le-
sions seen with radiation are located often in the proximal seg-
ments of the vessel and frequently involve the coronary ostia, 
while symptom manifestation of CAD can occur after years 
following treatment [4, 5]. Cannulation maneuvers during 
angiography/angioplasty of congenital anomalous coronaries 
compromised by radiation and the negotiation of proximal le-
sions in this context can significantly increase the risk of ves-
sel injury and subsequent ostial dissections [3, 11].

In our case and after the patient manifested symptoms 
and ECG changes related to the LAD region (following the 
first intervention), we considered initially stent thrombosis vs. 
missed iatrogenic catheter-induced LAD dissection (consid-
ering the congenital anomalous anatomy of the patient). The 
clinical scenario of the present case however was more sug-
gestive of an iatrogenic coronary dissection after the first stent 
implantation in the mid part of the LAD. IVUS interrogation 
of the ostial LAD segment before the second DES implanta-
tion did not reveal dissected areas indicative of an iatrogenic 
catheter-induced dissection, which would have happened dur-
ing previous ostium cannulation (Supplementary Material 3, 
www.cardiologyres.org).

However, stenting an extended fibrotic lesion (in a ves-
sel prone to injury and with damaged architecture due to ra-
diation) with the proximal stent edges implanted in areas with 
significant plaque burden, resulted to an intimal tear (in the 
mid part of the vessel) and subsequent dissection with media 
involvement, not detectable angiographically immediately af-
ter PCI, which propagated gradually.

The role of intravascular imaging in cases of coronary dis-
sections has been thoroughly documented in literature [12-14]. 
In this case, its use was critical as it facilitated the clarification 
of the correct diagnosis (dissection vs. stent thrombosis) and 
guided the safe negotiation of the vessel’s true lumen for a 
successful second stent implantation.

The importance of intravascular imaging-guided PCI with 
respect to the reduced incidence of target vessel failure, stent 
thrombosis, cardiac death, and target vessel-related myocar-
dial infarction in patients undergoing DES implantation has 
also been well described in numerous randomized trials [15, 
16]. Correct initial identification of target lesion characteris-
tics, detailed assessment of vessel lumen areas and lengths of 
the diseased segments facilitate adequate lesion preparation 
and optimal implantation of DES (when indicated) leading to 
superior clinical and angiographical results.

It is our notion that interrogation of the initial mid LAD 
lesion with the use of intravascular imaging and before pro-
ceeding with angioplasty could probably have prevented this 
type of complication.

Conclusions

Patients with history of chest radiation treatment presenting 
with angina might carry significant intracoronary atheromatic 
burden that is not detectable with conventional angiography 
alone. The prompt use of intravascular imaging guidance re-
mains crucial in this context, with respect to the interrogation 
and treatment of angiographically ambiguous lesions, discern-
ing underlying coronary pathologies and leading to more fa-
vorable clinical outcomes.

Learning points

Radiation treatments of the mediastinum or the left breast side 
can substantially accelerate atherosclerosis of the coronary ar-
teries involved with extended disease even after years follow-
ing treatment.

In this regard intravascular negotiation of the affected ves-
sel’s lesions requires proper tissue characterization and ves-
sel areas dimensions for the selection of the most appropriate 
treatment strategy.

PCI in patients with CAD and separate ostia of the left 
coronary arteries requires vigilance with respect to catheter 
manipulation and avoidance of iatrogenic dissections of the 
ostia during catheter engagement.

Complications following coronary interventions, such as 
obstructive and flow limiting dissections (amenable to PCI), 
need immediate treatment with the aid of intravascular imag-
ing modalities for the correct true lumen vessel identification 
and optimal DES implantation.

Supplementary Material

Suppl 1. Immediate angiogram post initial PCI.
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Suppl 2. Initial intravascular imaging assessment of the LAD.
Suppl 3. Intravascular imaging assessment of the LAD follow-
ing the second PCI.
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