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Abstract

Background Coronary artery ectasia is defined as a local or diffuse dilatation of the coronary artery more than 1.5
times the diameter of the adjacent normal segment. The etiology of coronary artery ectasia is diverse, and rarely
complicated with immunoglobulin G4-related disease (IgG4-related disease). A limited number of cases have been
reported, with insidious onset, slow progression but poor prognosis.

Case presentation we report a patient with coronary artery ectasia combined with IgG4-related disease. He has
been diagnosed with IgG4-related disease 5 years after his first percutaneous coronary intervention (PCl). Despite
routine treatment with steroids, he develops a large coronary aneurysm and eventually died.

Conclusions [t is suggested that a thorough evaluation should be performed when coronary artery ectasia is
diagnosed. The factors such as manifestations of coronary artery thickening, typical imaging features, other aortas

involvement, increased serum IgG4 level, etc. should be considered for early diagnosis of key etiologies.
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Background

Coronary artery ectasia is a rare disease defined as a
localized or diffuse dilation of the coronary artery lumen
that exceeds the diameter of an adjacent portion (con-
sidered as a reference point) by more than 1.5 times. The
incidence is 1.2—4.9% in the literature [1, 2]. The etiol-
ogy of coronary artery ectasia is diverse, including ath-
erosclerosis, which is the most common cause, and it is
also associated with Kawasaki disease, infectious sep-
tic emboli, connective tissue disease, arteritis, etc. [1].
However, report of coronary artery ectasia complicated
with immunoglobulin G4 (IgG4)-related disease is very
rare. Immunoglobulin G4 (IgG4)-related disease is a rare
immune-mediated fibro-inflammatory disease that has
only been reported in recent years [3, 4].Only 5% of them
have coronary artery involvement, but those patients
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tend to have a poor prognosis [5]. Here, we present a
case of an elderly male with acute myocardial infarc-
tion caused by IgG4-related coronary artery ectasia. The
patient is diagnosed with IgG4-related disease five years
after the first onset of acute myocardial infarction. He has
recurrent myocardial infarction caused by a huge coro-
nary aneurysm after regular steroid therapy, which even-
tually led to his death.

Case presentation

On September 2016, a 77-year-old male was diagnosed
with non-ST-segment elevation myocardial infarction
due to acute chest pain and underwent coronary angiog-
raphy. Coronary angiography showed diffuse plaques in
the left main coronary artery (LM), left anterior descend-
ing artery (LAD), left circumflex artery (LCX), and right
coronary artery (RCA). There was an ectasia in LM with
up to 40% limited terminal stenosis, and with stenosis up
to 90% in the mid-distal segment of LAD, Therefore, the
patient was implanted with a stent in the middle of the
LAD (Fig. 1A,B), and then regularly took drugs for sec-
ondary prevention against coronary heart disease.

On October 2021, he had a recurrence of acute myo-
cardial infarction. Computed tomography angiography
(CTA) of the coronary artery and aorta showed that the
wall of the proximal LM was significantly thickened, with
a giant aneurysm. RCA, LAD, and LCX showed exten-
sive calcification, plaque, and stenosis (Fig. 1C). In addi-
tion, there were multiple plaque ulcers and perforating
ulcers in the aorta with local mural thrombus, multiple
aneurysms, and plaque ulcers in both iliac arteries, and
right superficial femoral artery occlusion (Fig. 1D). Blood
tests revealed erythrocyte sedimentation rate (ESR) was
70 mm/h. Immunoglobulin G (IgG) level was 43 g/L, with
an IgG4 level of 18.6 g/L. Antinuclear antibody (ANA)
and anti-neutrophil cytoplasmic antibodies (ANCA)
were negative. He was diagnosed with IgG4-related dis-
ease with multiple arterial involvements. However, due
to significantly elevated inflammatory indicators of IgG4-
RD at that time, he received conservative treatment with
medications instead of intervention, Dual antiplatelet
therapy, prednisone 40 mg/d and mycophenolate mofetil
(MMEF) 0.5 g bid were prescribed, and his chest pain was
relieved. 1 month later, reexamination showed normal
C-reactive protein (CRP) level and ESR level. Then pred-
nisone was gradually reduced to 17.5 mg/d.

However, on January 2022, he suffered recurred chest
pain again, and the symptoms were attributed to the
recurrence of IgG4-related disease, thus prednisone
was increased to 40 mg/d, but aspirin was discontinued
because of multiple positive fecal occult blood test results
and anemia. On February 3th, he had a sudden squeezing
chest pain and was admitted to the emergency depart-
ment. Electrocardiogram showed obvious ST-segment
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elevation in AVR and V2-V3 leads with ST-segment
depression in II, III and AVF leads. Coronary angiog-
raphy showed significant aneurysm-like ectasia of LM
with a diameter of 28 mm (Figs. 1F), 90% stenosis and
segmental ectasia in RCA, LAD and 100% occlusion in
LCX and LAD. CRP level was increased to 59.5 mg/L. He
recieved aspirin 100 mg qd, clopidogrel 75 mg qd, atorv-
astatin 20 mg qn, prednisone 40 mg qd, plus CTX 100 mg
qod and relieved. The cardiac surgeon assessed that he
had an indication for coronary artery bypass grafting
(CABG), but his severe coronary and peripheral vascular
lesions led to extremely high surgical risk and mortality,
his family requested conservative medical treatment; on
February 7, 2022, he suffered another sudden acute ST-
segment elevation myocardial infarction involving the
extensive anterior wall with atrial fibrillation and ventric-
ular tachycardia, his family refused invasive operation,
then he was treated with beta-blockers, lidocaine, epi-
nephrine, and eventually died after being rescued ineffec-
tively. Figure 2 shows the timeline of the patient’s entire
course.

Discussion and conclusions
The natural course of coronary artery ectasia is relatively
unknown, [2] which makes early clinical management
difficult. IgG4-related disease is also rare and has a wide
variety of clinical manifestations, which is divided into
four main phenotypes based on involved organs: Pan-
creato-Hepato-Biliary disease; Retroperitoneal Fibrosis
and/or Aortitis; Head and Neck-Limited disease; Clas-
sic Mikulicz Syndrome with systemic involvement [6].
Studies have shown that IgG4-related disease involving
the coronary arteries is usually accompanied by other
aortic involvement [5]. In this case, multiple arteries are
involved and a giant aneurysm ispresented in the coro-
nary artery. Case reports of coronary aneurysms in com-
bination with IgG4-related disease have been reviewed
and listed in Table 1. It could be concluded that most of
the patients are male and older than 60 years old. When
the aneurysm is small or in the early stage of IgG4 dis-
ease, treatment with corticosteroids is usually responsive,
but when a giant aneurysm is formed or IgG4 disease has
progressed to an advanced stage, steroid treatment is not
effective and surgery such as CABG might be a viable
treatment. Furthermore, it is important to monitor aneu-
rysms in patients with IgG4-related disease even under
corticosteroid therapy. IgG4-related disease progresses
insidiously and slowly, and is not easily diagnosed in the
early stages. However, when the coronary arteries are
involved, Risk of acute events such as heart attack may
increase and the prognosis is poor.

In terms of pathophysiological mechanisms, the high
level of serum IgG4 may be related to the involvement of
coronary artery in patients with IgG4 -related diseases,
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Fig. 1 Imaging manifestations during the course of the patient’s disease. (A) Before stent implantation, LM ectasia and severe LAD stenosis (indicated by
white arrows). (B) After stent implantation, LAD blood flow is restored. (C) Multiple calcifications in LAD and LM ectasia (indicated by white arrows). (D)
Multiple aneurysms of the abdominal aorta and bilateral iliac arteries (indicated by white arrows). (E) Electrocardiogram of acute ST-segment elevation
myocardial infarction. (F) A giant coronary artery aneurysm located in LM, about 28 mm in diameter (indicated by white arrows)
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which often affects the outer layer of the arterial wall and
manifest as thickened fibrosis lesions accompanied by
IgG4-positive plasma cell infiltration [7, 8]. Besides, IgG4
may promote the development of low-density plaques
through an immune-inflammatory response [9]. Intimal

drugs for secondary prevention against CHD Stop Aspirin Ji -
I B4 Gig i
r \ ! “:T'\;:"\‘l,
Immunosuppressive therapy T}f ik o gt i

2021.11-2022.1

* Normal CRP level and ESR level

* Reduce Prednisone

* Recurrent chest pain

+ Stop aspirin because of bleeding

‘g? H @®

2022 2

Recurrent chest pain
» Giant coronary artery
aneurysm
Death

i

thickening due to pericoronitis may also cause physi-
cal compression, leading to coronary artery lumen nar-
rowing[10]Jand subsequent coronary ectasia. According
to the results of imaging, the lesions can be divided into
types of stenotic, aneurysmal, and diffuse wall thickening
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[11]. Some large aneurysms can also show typical charac-
teristics of the pigs-in-a-blanket sign [5, 8].

In terms of treatment, systemic corticosteroid therapy
is the first-line treatment for IgG4-related diseases, and
alternative immunosuppressive agents can also be used
for maintenance and adjuvant therapy; In addition, as an
emerging therapy, the therapy of targeting B and T lym-
phocyte activation remains to be further studied [12].
However, although studies had shown that steroid ther-
apy could improve the wall thickening of IgG4-related
aneurysms, high-dose steroids might cause a thinner and
more fragile aneurysm wall, increasing the risk of rup-
ture [11, 13, 14]. Therefore, individualized steroid ther-
apy of an appropriate dose is critical. Moreover, as seen
in Table 1, patients who are treated with steroid therapy
only at advanced stages of the disease tended to have a
poor prognosis, and this phenomenon had also been con-
firmed by related studies, which has found that inflam-
matory aneurysms are reversible in the early stage, but
after the completion of vascular remodeling, the aneu-
rysm had little response to corticosteroids [15]. In this
case, the patient is diagnosed with IgG4-related disease
and started steroid therapy 5 years after coronary artery
ectasia is discovered, which might be responsible for the
rapid progression of coronary aneurysm-like ectasia and
eventually myocardial infarction, and atherosclerosis also
appears to be a risk factor for poor prognosis [16]. In
addition, since balloon angioplasty might lead to the for-
mation of new aneurysms, and stent implantation could
also present stent migration and occlusion caused by the
progression of a coronary artery aneurysm, PCI and bal-
loon angioplasty should be carefully considered and more
attention as well as monitoring are necessary after inter-
vention [17, 18]. In this patient, the existing LM coronary
ectasia does not recover but worsened after systemic ste-
roid treatment, which may be related to late treatment,
steroid dose reduction, atherosclerosis, PCI, discontinua-
tion of antiplatelet drugs, etc. (Fig. 2)

In conclusion, this study reports a rare case of IgG4
combined with coronary artery ectasia in which the
patient’s disease rapidly progresses to form a giant aneu-
rysm, leading to recurrent acute infarction and even-
tual death, possibly due to delayed hormone therapy,
decreased hormone dosage, and discontinuation of aspi-
rin, etc. This suggests that screening of coronary arteries
may need to be emphasized in IgG4-RD, as well as the
importance of early intervention. On the other hand, for
atypical coronary lesions such as coronary ectasia, we
should consider other etiologies in addition to athero-
sclerotic disease, including rare IgG4-related disease. If
there is coronary thickening, typical imaging features,
other aortic involvement and inflammation indicators
like elevated serum IgG4, a high degree of vigilance is
required to diagnose IgG4-related disease and start
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anti-inflammatory immunosuppressive therapy at an
early stage. Also, we should be cautious in progress of
PCI and balloon angioplasty, focus on monitoring and be
alert for thrombosis. If necessary, surgical intervention
can be performed in some patients.
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IgG4-RD  Immunoglobulin G4-related disease
pCl Percutaneous coronary intervention
CAE Coronary artery ectasia

LM Left main coronary artery

LAD Left anterior descending artery

LCX Left circumflex artery

RCA Right coronary artery

CRP C-reactive protein

ESR Erythrocyte sedimentation rate

19G Immunoglobulin G

ANCA Anti-neutrophil cytoplasmic antibodies
MMF Mycophenolate mofetil

CABG Coronary artery bypass grafting

CAD Coronary Artery Disease

ECG Electrocardiogram

CAA Coronary artery aneurysm

RCAA right coronary artery aneurysm

oM obtuse marginal

TIMI Thrombolysis in myocardial infarction
CTA Computed tomography angiography
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