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CASE REPORT

Successful healing of aneurysmal false 
lumen using a second-generation drug-eluting 
stent in spontaneous coronary artery dissection: 
a case report
Tomiharu Niida1,2*  , Kikuo Isoda2, Miho Tada1, Satoshi Kitahara1 and Yusuke Fujino1 

Abstract 

Background According to 2023 ESC Guideline, conservative medical management is generally recommended 
for the treatment of spontaneous coronary artery dissection (SCAD) except for patients with signs of ongoing 
myocardial ischemia. However, in some cases, invasive treatment (coronary artery bypass graft surgery or percuta-
neous coronary intervention (PCI)) is performed because of the progression of aneurysm in SCAD. Although there 
is no established strategy for the management of coronary aneurysm in SCAD, we report a case of successful healing 
of aneurysmal false lumen (AFL) using a second-generation drug-eluting stent (DES) in SCAD.

Case presentation A 44-year-old woman without any cardiovascular risk factors was transferred to our hospital due 
to inferior myocardial infarction. Coronary angiography (CAG) showed multiple SCADs in the coronary artery. We 
performed PCI to the distal right coronary artery (RCA) because the RCA showed severe stenosis (99%) with brady-
cardia. Six days after the first PCI, SCAD relapsed in the mid left anterior descending artery (LAD). Furthermore, AFL 
was observed by intravascular ultrasound imaging. To avoid enlargement of the AFL and progression of the dissection 
toward the proximal site of the LAD, we performed PCI to the mid LAD to seal the entry tear of the dissection using 
a second-generation DES. CAG revealed that the AFL in the mid LAD completely diminished at 1 year after PCI.

Conclusions The implantation of a second-generation DES might be one of therapeutic options for sealing AFL 
in SCAD patients.

Keywords Spontaneous coronary artery dissection, Aneurysm, Percutaneous coronary intervention, Drug-eluting 
stent

Background
Spontaneous coronary artery dissection (SCAD) is a 
rare (4.0%) cause of acute coronary syndrome (ACS) in 
general population [1], but it accounts for 30% of ACS 

especially in young/middle-aged women [2]. Although 
SCAD is generally classified into three angiographic 
types [3], we rarely encounter aneurysmal false lumen 
(AFL) in SCAD patients as shown in Fig.  1. Coronary 
aneurysm in SCAD is very uncommon and there is no 
consensus regarding the management of SCAD aneu-
rysm. We herein report a case of successful healing of 
AFL using a second-generation drug-eluting stent (DES) 
in SCAD.
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Case presentation
A healthy 44-year-old premenopausal woman without 
any cardiovascular risk factors was transferred to our 
hospital due to sudden chest pain. Electrocardiogram 
(ECG) showed ST-elevation in inferior leads (II, III and 
aVF) (Fig. 2A), and non-sustained ventricular tachycardia 
was captured on ECG monitor. Echocardiographic exam-
ination showed severe hypokinesis in the inferior seg-
ment of the ventricle. Taken together, she was diagnosed 
with acute ST-elevation myocardial infarction. Emergent 

coronary angiography (CAG) revealed multiple SCADs 
in distal right coronary artery (RCA) (Fig. 2B), distal left 
anterior descending artery (LAD) and second diagonal 
branch (D2) (Fig.  2C). We decided to perform primary 
percutaneous coronary intervention (PCI) in the dis-
tal RCA because it showed 99% stenosis (Type 2 SCAD, 
Thrombolysis in Myocardial Infarction (TIMI) grade 
2 flow) and the patient was hemodynamically unstable 
due to bradycardia. A second-generation DES (zotaroli-
mus-eluting stent: 2.0 × 30  mm) was deployed in the 

Fig. 1 SCAD classification in angiography. Spontaneous coronary artery dissection (SCAD) is classified angiographically into 3 types. Type 1 
has appearance of contrast dye staining of arterial wall with multiple radiolucent lumen. Type 2 shows diffuse long (> 20 mm) and smooth 
narrowing. Type 3 has focal or tubular stenosis. AFL is defined as an aneurysmal protrusion in the false lumen of SCAD. AFL: Aneurysmal false lumen, 
SCAD: Spontaneous coronary artery dissection
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distal RCA with the support of a temporary pacemaker. 
We added another second-generation DES (everolimus-
eluting stent: 3.0 × 8 mm) in the proximal site of the first 
stent because persistent thrombus was observed even 
after repeated balloon dilatation. Finally, we achieved 
TIMI grade 3 flow in the RCA (Fig. 2D).

Six days after the first PCI, the patient complained of 
chest pain again and the ECG showed ST-elevation in 
lateral leads (I and aVL) (Fig.  3A). CAG showed a new 

appearance of aneurysmal protrusion in the mid LAD 
and a progression of the dissection to the proximal 
LAD (Fig. 3B). Intravascular ultrasound (IVUS) imaging 
revealed intimal and medial tear in the coronary artery 
wall. The AFL was partially occluded by thrombus; how-
ever, a continuous blood flow signal was observed in the 
false lumen (Fig.  3C). Considering the risk of enlarge-
ment of the AFL and distribution of the dissection 
toward the proximal site of the LAD, we performed PCI 

Fig. 2 First PCI to the SCAD in the distal RCA. A Electrocardiogram showed ST-elevation in inferior leads (II, III and aVF). B The initial coronary 
angiography (CAG) (LAO 30°) revealed a severe diffuse stenotic lesion (Type 2) in the distal right coronary artery (RCA) (yellow arrows). C CAG (CRA 
30°) showed moderate diffuse stenotic lesions (Type 2) in the distal left anterior descending artery (LAD) and second diagonal branch (D2) (yellow 
arrows). D Thrombolysis in Myocardial Infarction (TIMI) grade 3 flow after drug-eluting stent (DES) treatment in the distal RCA (LAO 30°). CRA: 
Cranial, DES: Drug-eluting stent, D2: Second diagonal branch, LAD: Left anterior descending artery, LAO: Left anterior oblique, RCA: Right coronary 
artery
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to the mid LAD to seal the entry tear of the dissection 
using a second-generation DES (everolimus-eluting stent: 
3.0 × 30  mm). The blood flow in the AFL immediately 
decreased just after stent deployment (Fig. 3D). Although 
CAG at 1  month after PCI still demonstrated contrast 
accumulation outside the DES (Fig. 4A), coronary com-
puted tomography (CT) angiography at 3  months after 
PCI showed a decrease in contrast pooling in the false 

lumen (Fig.  4B). We changed dual anti-platelet therapy 
(aspirin 100  mg/day + prasugrel 3.75  mg/day) to single 
anti-platelet therapy (aspirin 100  mg/day) at 6  months 
after PCI. CAG at 1 year demonstrated disappearance of 
the AFL in the mid LAD (Fig.  4C). Moreover, coronary 
CT angiography revealed no contrast accumulation out-
side the DES and showed no stent restenosis at 2  years 
after PCI (Fig. 4D). Our case suggests that the treatment 

Fig. 3 Sealing of the AFL with a second-generation DES in the mid LAD. A. Six days after the first percutaneous coronary intervention (PCI), 
electrocardiogram showed ST-elevation in lateral leads (I and aVL). B Coronary angiography (CRA 30°) showed a new appearance of aneurysmal 
protrusion in the mid left anterior descending artery (LAD) (red arrow) and elongation of the dissection to the proximal LAD (yellow arrows). C 
Intravascular ultrasound imaging of aneurysmal false lumen (AFL) in the mid LAD. Blue arrowheads indicate intimal and medial tear of the coronary 
artery wall. A continuous blood flow signal was observed in the AFL (red arrows). Blue dotted line indicates the adventitia of the coronary artery. D 
Blood flow in AFL decreased just after stent deployment (red arrow). CRA: Cranial, DES: Drug-eluting stent, D2: Second diagonal branch, LAD: Left 
anterior descending artery
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using a second-generation DES might be one of thera-
peutic options for sealing AFL in SCAD patients.

Discussion
According to 2023 ESC Guideline for the manage-
ment of ACS [4], conservative medical management 
is generally recommended for the treatment of SCAD 
patients. PCI is recommended only for patients with 
symptoms and signs of ongoing myocardial ischemia, 

a large area of myocardium in jeopardy, and reduced 
antegrade flow. In the present case, the first PCI to 
RCA was necessary because of severe stenosis in RCA 
with bradycardia. In the second attack of SCAD, CAG 
showed a new appearance of an aneurysmal protrusion 
in the mid LAD and IVUS imaging revealed a residual 
false lumen with a wide fenestration. The indication for 
PCI must be carefully determined in SCAD patients 
because major adverse cardiovascular event (MACE) 

Fig. 4 Follow-up of the AFL after PCI. A Coronary angiography (CAG) (CRA 30°) at 1 month after percutaneous coronary intervention (PCI) still 
demonstrated contrast accumulation outside the drug-eluting stent (DES) (red arrow). B Coronary computed tomography (CT) angiography 
showed decrease in size of the aneurysmal false lumen (AFL) at 3 months after PCI (red arrow). C One year after PCI, CAG (CRA 30°) showed 
the disappearance of the AFL (red arrow). D Coronary CT angiography revealed no contrast accumulation outside the DES (red arrow) and showed 
no restenosis inside it at 2 years after PCI. CRA: Cranial, DES: Drug-eluting stent, D2: Second diagonal branch, LAD: Left anterior descending artery, 
1 M: 1 month, 3 M: 3 months, 1Y: 1 year, 2Y: 2 years
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rates are high (approximately 60% in 3.7  years follow-
up) [5]. When we perform PCI to SCAD patients, it is 
very important to avoid wire migration into the false 
lumen. Valappil et al. reported that using a floppy wire 
as a first wire allowed for successful PCI in 71.4% of 
SCAD cases [6]. Additionally, decision of stent size 
and length is also important. It is recommended that 
5–10  mm longer stent from the margins of the dis-
section should be chosen to prevent extension of the 
hematoma [6]. The use of IVUS and optical coher-
ence tomography (OCT) can help select the appropri-
ate size and length of the stent. In this case, we used 
IVUS because OCT needs high pressure contrast injec-
tion to acquire clear images. Based on the IVUS find-
ings, we decided to perform PCI to avoid enlargement 
of the AFL and progression of the dissection toward the 
proximal site of the LAD. Coronary aneurysm (includ-
ing pseudoaneurysm) in SCAD is a very rare condi-
tion and there is no established strategy to manage 
it. Moghadam et  al. [7] reported that coronary artery 
bypass graft (CABG) surgery was preferable to treat 
coronary aneurysm in SCAD. Nie et al. [8] described a 
successful case of SCAD with pseudoaneurysm treated 
by stent. There is also a case report that SCAD with 
coronary artery aneurysm was healed by conservative 
medical therapy [9]. However, in several cases, invasive 
treatment (CABG or PCI) was done because of signifi-
cant progression of the pseudoaneurysm in SCAD [10, 
11]. Although conservative management might be an 
option in the present case, we decided to use a second-
generation DES to seal the entry tear of the dissection 
to prevent enlargement of the AFL. Therapeutic strat-
egies for pseudoaneurysm after coronary intervention 
might be helpful in the management of aneurysm in 
SCAD. A previous report suggests that a bare metal 
stent (BMS) is recommended for treating coronary 
pseudoaneurysms, because the OCT at 9  months fol-
low-up showed that almost all of the stent struts were 
covered with neointima [12]. Although BMS might pro-
mote healing of coronary artery pseudoaneurysm, in-
stent restenosis due to neointimal proliferation occurs 
at the rate of 20–30% [13]. In contrast, first-generation 
DES (such as paclitaxel-eluting stent) disturbs healing 
of pseudoaneurysm until 2 years due to a strong inhibi-
tory effect on neointimal formation [14]. In the present 
case, we used a second-generation DES (everolimus-
eluting stent) because its safety (decrease in MACE) 
and efficacy (reduction in target vessel/lesion failure) 
has been proven in a randomized controlled trial com-
pared to first-generation DES [15]. The coronary AFL 
in the present patient successfully healed at one year 
after PCI. Moreover, the stent did not show resteno-
sis even 2  years after DES deployment. These findings 

suggest that the treatment using a second-generation 
DES might be an effective therapeutic option for seal-
ing coronary AFL in SCAD patients.

Conclusions
This case report highlighted the efficacy of the second-gen-
eration DES for sealing AFL in SCAD. Progression of the 
aneurysm has been observed in several SCAD cases. The 
implantation of a second-generation DES might be one of 
the therapeutic options for the treatment of AFL in SCAD 
patients.
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