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Abstract

Granulomatosis with polyangiitis (GPA) is characterized by necrotizing vasculitis of small and medium sized vessels and
is rarely present in the pediatric population. Cardiac manifestations in pediatric patients with GPA are extremely uncom-
mon, with only two known reported cases associated with coronary artery aneurysms (Rehani and Nelson in Pediatrics
147:€20200932, 2021, https://doi.org/10.1542/peds.2020-0932;Aghaei Moghadam et al. in Case Rep Cardiol 2020:3417910,
2020, https://doi.org/10.1155/2020/3417910). We report a case of a 14-year-old male who presented with a 1 month history
of fatigue and shortness of breath. He ultimately was found to have multiple giant coronary aneurysms in both the left and
right coronaries including a giant aneurysm in the posterior descending; this has not been previously reported. The case
highlights the need for complete multi-modality imaging of the coronary arteries in patients with GPA.
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Introduction

GPA (formerly known as Wegener’s Granulomatosis) is
known to primarily affect the upper respiratory tract, lungs,
and kidneys. It is rare in the pediatric population with an
estimated incidence of 1.8 cases/million person-years [1].
The 1-year mortality is estimated to be close to 90% in
untreated patients [2]. Affected systems in pediatric patients
at the time of diagnosis are ears, nose and throat (91%),
constitutional (89%), respiratory (79%), mucosa and skin
(64%), musculoskeletal (59%) and eyes (35%) [2]. Cardiac
manifestations are present in only 6% of adults with GPA
and are likely even less common in the pediatric population
[3-5]. We highlight a rare case of GPA in a 14-year-old male
with multi-system involvement and multiple giant coronary
artery aneurysms. The extent of his coronary involvement
was only appreciated with advanced imaging and cardiac
catheterization.
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Case Report

A 14-year-old obese male with no significant medical issues
presented for an outpatient cardiology evaluation with
1 month of cough, dyspnea, diaphoresis, fatigue, conjunc-
tivitis, and bilateral knee pain. He denied fever, chest pain,
palpitations, rash or recent COVID-19 exposure. He also
had an unintentional 20-pound weight loss over the previous
month. His vital signs were significant for sinus tachycardia
at 110 bpm with a normal systemic oxygen saturation, tem-
perature, and blood pressure. Physical examination revealed
bilateral conjunctival injection and significant dyspnea. His
electrocardiogram was unremarkable except for the sinus
tachycardia. His echocardiogram, however, revealed dilation
of the proximal left anterior descending (LAD) coronary
artery (6 mm; Z-score 4.6) and a small pericardial effusion.
Subsequent laboratory studies were remarkable for elevated
inflammatory markers (ESR 98 mm/h, CRP 84 mg/L, procal-
citonin 0.57 ng/mL), high-sensitivity troponin I (366 ng/L),
and NT-pro-BNP (5388 pg/mL). Multisystem inflamma-
tory syndrome in children (MIS-C) was considered, how-
ever, he did not have recent COVID-19 exposure and his
SARS-CoV-2 rapid PCR nasopharyngeal swab and serum
IgG were both negative. The differential was expanded to
other forms of vasculitis. In the setting of his continued
dyspnea, he was referred for a chest computed tomography
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(CT) angiogram. The CT scan demonstrated multiple, giant
saccular and fusiform aneurysms throughout the left and
right coronary artery systems (Fig. 1). The largest aneurysm
was located in the posterior descending artery (PDA) and
measured 16 mm X 13 mm in diameter (Fig. 2a). The patient
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Fig.1 Segmented 3-D reconstruction from the cardiac CT scan, dem-
onstrating numerous saccular and fusiform aneurysms of both the
right and left coronary artery systems

was then admitted to the hospital and anticoagulation with
enoxaparin and aspirin was started.

His vasculitis workup revealed positive c-ANCA and
targeting proteinase 3 (PR3) consistent with a diagnosis of
GPA. He was treated with prednisone and rituximab with
improvement in his symptoms throughout his hospital
course. However, his high-sensitivity troponin I remained
elevated (416 ng/L) and a repeat echocardiogram on hospital
day 10 showed progression in the dimensions of the proxi-
mal LAD aneurysm to 7.4 mm (Fig. 3). A CT angiogram
was repeated and revealed interval dilation of several of the
coronary aneurysms, as well as the development of patchy
stenosis involving the distal right and left anterior descend-
ing coronaries. The largest coronary aneurysm, located in
the PDA, had increased in diameter to 17 mm X 24 mm and
there was concern for intraluminal thrombus (Fig. 2b). His
ECG was not suggestive of ischemia, but given the concern
for thrombosis on the CT angiogram he was taken to the
catherization lab for further evaluation and consideration of
local thrombolytic therapy.

The left main coronary artery appeared normal in size,
but there were at least 13 saccular and tubular aneurysms
involving the LAD with the largest one measuring 13 X9 mm
(Fig. 4a). The proximal circumflex appeared normal but
there were several aneurysms with a bead-like appearance.
The right coronary artery (RCA) had a series of 14 aneu-
rysms including the giant aneurysm in the PDA. (Fig. 4b).
Sporadic distal stenoses were visualized in the distal LAD
and RCA which correlated with the CT scan. Sluggish flow
was visualized in the large PDA aneurysm, but there was no
evidence of thrombosis.

Fig.2 a Coronal view of the chest CT showing the PDA aneurysm, b coronal view of the chest CT showing increased size of the aneurysm

10 days later
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Fig.3 2D transthoracic echocardiography image from the paraster-
nal short axis view. White arrow represents one of the proximal LAD
aneurysms

Systemic anticoagulation with enoxaparin and aspirin
was continued and treatment with cyclophosphamide was
initiated following the catheterization. CT angiography of
the head, neck, chest, abdomen and pelvis revealed multi-
ple microaneurysms including in the carotid arteries, kid-
neys, left hepatic lobe and posterior wall of the stomach.
Kidney biopsy showed pauci-immune crescentic glomeru-
lonephritis consistent with his diagnosis of GPA. He had
an isolated asymptomatic run of non-sustained ventricular
tachycardia prior to discharge and was started on a beta
blocker and was discharged home with a wearable car-
dioverter defibrillator (ZOLL Cardiac Diagnostics, Pitts-
burgh PA). Three months following hospital discharge, he
remained asymptomatic and had begun evaluation for the
possibility of cardiac transplantation.

Fig.4 AP image performed
using JL 4.0 catheter and a glide
catheter. a Coronary angiogram
of the left coronary artery
showing multiple aneurysms

in the left anterior descending
artery and left circumflex artery.
Mild stenosis of the mid third
of the left anterior descend-

ing between 2 aneurysms, b
coronary angiogram of the

right coronary artery showing
multiple aneurysms in the right
coronary artery and the giant
aneurysm in the PDA
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Discussion

Pediatric coronary artery aneurysms are commonly associ-
ated with Kawasaki disease, Takayasu arteritis and, more
recently, MIS-C. Only two known cases of pediatric GPA
with coronary artery aneurysms have been reported in the
literature, neither of which had coronary artery involvement
as extensive as that reported here [6, 7]. In one series of 117
children with GPA, the only cardiovascular complication
noted was venous thrombosis in three patients (2.6%) [4]. In
another cohort of 183 children with GPA, venous thrombosis
was again the only cardiovascular manifestation observed
(n =3, 1.6%) [5]. Since this degree of coronary involve-
ment was not reported in either case series, it is difficult to
estimate a true prevalence.

Cardiac manifestations occurred in 3-13% of adult
patients with GPA [8, 9]. Common cardiac manifestations
include pericarditis, cardiomyopathy, ischemic coronary
artery disease, valvular disease and conduction disorders
[8, 9]. There is no direct mention of coronary artery aneu-
rysms in the adult literature. Adult patients with GPA are
at increased risk of morbidity and mortality from ischemic
heart disease [10]. Patients with GPA have an increased
observed-to-expected ratio of acute myocardial infarction
of 3.6 compared to the general population [10]. In children
with Kawasaki disease, patients with giant aneurysms are at
increased risk of thrombosis [11]. Postmortem, patients with
giant aneurysms had chronic thrombus lining their vessels
[11]. As there are no formal guidelines for the treatment
of coronary artery aneurysms in GPA, the anticoagulation
strategy used in our patient was based on guidelines for
Kawasaki disease [12]. The long-term outcome of patients
with large coronary artery aneurysms in GPA is not known.
Given the extensive size and number of coronary aneu-
rysms, the presence of patchy coronary artery stenosis, and
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the subsequent development of non-sustained ventricular
tachycardia in this patient, he was referred for consideration
of cardiac transplantation.

Apart from the unique presentation of severe coronary dis-
ease in a rare vasculitis, this case illustrates the importance of
CT imaging and invasive angiography in the diagnosis and
management of coronary aneurysms. Although echocardiog-
raphy is often the initial, primary diagnostic imaging modality
for the evaluation of coronary artery aneurysms in children, this
may be insufficient in the setting of an uncooperative patients,
poor sonographic windows, or aneurysms limited to the distal
coronary segments. The limitations of echocardiography are
acknowledged in the 2017 AHA Kawasaki guidelines, particu-
lar in children of larger size and older age [12]. The presence
and extent of coronary artery stenosis or thrombosis is also
challenging to evaluate with echocardiography alone. Although
catheterization is not routinely suggested for patients with acute
Kawasaki disease due to the risk of adverse events, there may
be utility for invasive imaging when the CT angiogram findings
are equivocal [13]. In our case, concern was raised from the CT
scan for the possibility of thrombosis in the posterior descend-
ing aneurysm, necessitating further evaluation.

Conclusion

While rare, coronary artery aneurysms have been associated
with pediatric GPA and may be extensive in both size and
number. Advanced cardiac imaging should be considered
in this setting to adequately assess the extent of coronary
involvement.
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