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Coronary Artery Aneurysm Rupture in
Kawasaki Disease and SARS-CoV-2 Infection
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INTRODUCTION

Rupture of a coronary artery aneurysm (CAA) is rare and is the most
serious complication of acute Kawasaki disease (KD) with giant
CAAs. Giant aneurysms that rapidly dilate and continue to increase
in size are more susceptible to rupture. We describe and present echo-
cardiographic imaging from a unique case of KD associated with
coincidental SARS-CoV-2 infection that progressed to coronary artery
rupture despite aggressive treatment.
CASE PRESENTATION

A 2-month-old previously healthy boy developed rhinorrhea, cough,
and fever andwas diagnosed with SARS-CoV-2 infection. Their symp-
toms resolved after a few days, but fevers reoccurred after 7 days of
being afebrile and they were hospitalized 12 days later due to
6 days of high fever. On physical examination, the patient had a poly-
morphous rash, erythematous and cracked lips, pedal edema, and
recent bilateral conjunctival injection meeting the criteria for KD.
Lab abnormalities at admission included a sodium level of
131 mmol/L, white blood cell count of 15,100 cells/mm3 with a
neutrophil percentage of 76%, hemoglobin level of 8.7 g/dL, C-reac-
tive protein (CRP) level of 11.94 mg/dL, pro-brain natriuretic peptide
N-terminal level of 1,837 pg/mL, D-dimer level of 3,145 ng/mL,
fibrinogen level of 188 mg/dL, and albumin level 2.5 g/dL. SARS
CoV-2 polymer chain reaction was positive with an otherwise nega-
tive extended viral panel. Transthoracic echocardiogram (TTE) at
admission demonstrated normal biventricular size and function,
normal coronary artery sizes (Figures 1A and 2A, Videos 1 and 2),
and no pericardial effusion. Although multisystem inflammatory syn-
drome in children (MIS-C) was considered—given the close timeline
from acute infection (6 days after initial COVID symptoms and
testing), patient age, and meeting all of the classic features of KD—a
diagnosis of SARS-CoV-2-triggered KD was favored.

The patient was admitted to the general pediatrics service and started
on treatment for KDwith aspirin 40mg/kg/day and intravenous immu-
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noglobin (IVIG) 2 g/kg. After the initial dose of IVIG, there was
improvement in clinical exam (resolving rash) and theCRP trendwithin
24 hours. They remained afebrile for 48 hours, but due to fever recur-
rence on hospital day 4 they were initiated on treatment for refractory
KD with methylprednisolone 2 mg/kg and a second dose of IVIG.
A repeat TTE on hospital day 5 demonstrated normal coronary arteries
without aneurysms. Despite treatment, they had evidence of ongoing
systemic inflammation, and the CRP doubled over the next 2 days,
although they remained afebrile. Repeat TTE on hospital day 7 showed
normal ventricular function and new CAAs of the left main coronary
artery (LMCA), left anterior descending (LAD), and right coronary ar-
tery (RCA) with LMCA 3.5 mm (Z score +5.1), LAD 3.6 mm (Z score
+12.2), and RCA 3.7 mm (Z score +7.1; Figures 1B and 2B, Videos 3
and 4). Given steroid-refractive KD and the development of newCAA,
they were started on infliximab, high-dose methylprednisolone, and
low-molecular-weight heparin for coronary thrombosis prophylaxis.
Inflammatory markers, including the CRP, trended down to
<1 mg/dL within 48 hours and remained low throughout the
remainder of the hospital course. On hospital day 9, repeat TTE
continued to show progression of coronary artery dilation with a giant
LAD aneurysm of 5.7 mm (Z score +22) and RCA 4.2 mm (Z score
+8.6; Figures 1C and 2C, Videos 5 and 6). Ventricular function
remained normal. They were started on amlodipine for strict blood
pressure control, clopidogrel in addition to low-molecular-weight hep-
arin, and aspirin for coronary artery thrombosis prevention and
continued on telemetry with daily electrocardiograms to closely
monitor for signs of coronary artery ischemia. On hospital day 11,
TTE demonstrated further worsening coronary artery dilation with 2
giant CAAs with LAD of 7.3 mm (Z score +30.6) and RCA 6.4 mm
(Z score +15.4), as well as a large circumflex aneurysm. On hospital
day 12, they received cyclophosphamide for rapid progression of
CAA and were started on carvedilol for additional blood pressure con-
trol with good response. They were clinically well, remaining afebrile
with improvements in rash, mucositis, irritability, and appetite.
However, on hospital day 14 they acutely became hypoxic and brady-
cardic, rapidly developing into a cardiac arrest. They received cardiopul-
monary resuscitation while being placed on extracorporeal membrane
oxygenation (ECMO). Despite multiple attempts at ECMO cannula-
tion, cannula repositioning, and blood product administration,
adequate ECMO flows could not be achieved. Transthoracic echocar-
diogram showed no cardiac activity, as well as a global epicardial hema-
toma and hemopericardium, consistent with CAA rupture as the
etiology of the cardiac arrest (Figure 3A and B, Videos 7 and 8).
Given the absence of cardiac activity for over 90 minutes, further inter-
ventions (such as sternotomy exploration) were not pursued, and the
patient died after resuscitation efforts were stopped.
DISCUSSION

Kawasaki disease is an acute vasculitis and inflammatory syndrome of
childhood with coronary artery involvement representing the most
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VIDEO HIGHLIGHTS

Video 1: Two-dimensional TTE, basal parasternal short-axis

view of the left coronary arteries, demonstrates normal mea-

surements upon hospital admission.

Video 2: Two-dimensional TTE, basal parasternal short-axis

view, demonstrates the normal RCA upon hospital admission.

Video 3: Two-dimensional TTE, basal parasternal short-axis

view of the left coronary arteries, demonstrates progressive

dilation of the LMCA (3.5 mm, Z score +5.1) and LAD

(3.6 mm, Z score +12.2) on day 7.

Video 4: Two-dimensional TTE, basal parasternal short-axis

view, demonstrates progressive dilation of the RCA (3.7 mm, Z

score +7.1) on day 7.

Video 5: Two-dimensional TTE, basal parasternal short-axis

view of the left coronary arteries, demonstrates rapid giant CAA

formation of the LAD (5.7 mm, Z score +22) on day 9.

Video 6: Two-dimensional TTE, basal parasternal short-axis

view, demonstrates rapid formation of the giant RCA aneurysm

(4.2 mm, Z score +8.6) on day 9.

Video 7: Two-dimensional TTE, subcostal 4-chamber view,

demonstrates fluid in the pericardial space with increased

echogenicity consistent with hemopericardium.

Video 8: Two-dimensional TTE, apical 4-chamber view,

demonstrates echogenic material between the thickened

visceral epicardial layer and separate parietal epicardial layer

consistent with epicardial hematoma.

Viewthevideocontentonlineatwww.cvcasejournal.com.
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significant complication, ranging from coronary artery dilation to giant
CAA.1 In the era of IVIG therapy, about 5% of patients will have
CAA, with about 1% to 2.6% developing giant CAA (absolute coro-
nary artery dimension $8 mm or Z score $10).2 Most patients that
develop CAA will have coronary artery dilation seen by echocardio-
gram in the first 10 days of illness; however, our patient had normal
coronary artery measurements until day 13 of illness prior to rapid
dilation. Regression of CAA occurs in up to 75% of patients, although
giant CAA usually persists, with regression occurring in <20% of
those with giant CAA at diagnosis. Giant CAA puts patients at risk
for coronary artery thrombosis, stenosis, myocardial infarction, and,
rarely, aneurysm rupture.3

In this case, TTE was indicated to diagnose and closely follow the
progressive coronary artery dilation1 and was necessary to ultimately
diagnose an extensive epicardial hematoma associated with hemoper-
icardium by imaging performed during the resuscitation to guide
ECMO cannulation. Specific echocardiographic findings for epicardial
hematoma include extensive thickening of the visceral epicardial layer
with material of a different echogenicity than the blood pool or
normal pericardial fluid and separate from the compacted myocar-
dium (Figure 3B, Video 8). The parietal epicardial layer should also
appear intact so that a distinction between the epicardial space and
pericardial space is clear. Similarly, imaging of an acute hemopericar-
dium demonstrates fluid with increased echogenicity relative to a
chronic or transudative effusion (Figure 3A, Video 7); this increased
echogenicity may often result in misdiagnosis if clinical suspicion is
not high. The combination of the epicardial hematoma and hemoper-
icardium for this patient is consistent with rupture of a giant CAA lead-
ing to epicardial hematoma that itself ruptured into the pericardial sac,
producing acute myocardial ischemia, tamponade, and unrecoverable
cardiac arrest.

Although CAA rupture is an extremely rare event, it is a cata-
strophic complication. A review performed in 2014 identified only
11 known patients with CAA rupture, with 4 of these patients
6 months old or less.4 Some of these patients were similar to our pa-
tient and developed giant CAA despite adequate treatment with
IVIG. Mortality is high as CAA rupture results in hemopericardium
and cardiac tamponade. Only 3 cases have reported survival of pa-
tients with ruptured CAA, all significantly older than the currently re-
ported patient. One case described a 3-year-old with rupture of a
CAA who underwent emergent ECMO cannulation and pericardio-
centesis as a bridge to sternotomy for drainage of hemopericardium
and suture repair of the ruptured portion of the left coronary artery,
ultimately proceeding to coronary artery bypass graft (CABG).5

However, this patient suffered severe hypoxic brain injury. Another
case described a 3-year-old with CAA rupture of the LMCAwho un-
derwent sternotomy and decompression of the hemopericardium,
emergent CABG, and oversewing of the aneurysm but who ultimately
required heart transplantation.6 Lastly, a 5-year-old with rupture of a
right CAA underwent pericardiocentesis and bedside pericardial win-
dow and required an emergent CABG ultimately leading to survival.7

For our case, unfortunately, despite 90 minutes of CPR and multiple
attempts at ECMO cannulation, there was no return of cardiac activity
so further interventions were not pursued.

Notably, our patient was diagnosed with SARS-CoV-2 12 days
prior to hospital presentation. With the clinical symptoms and inflam-
matory lab findings, they met the Centers for Disease Control and
Prevention definition of MIS-C. SARS-CoV-2-associated MIS-C typi-
cally occurs 3 to 6 weeks after SARS-CoV-2 infection and has signif-
icant overlap with KD causing diffuse inflammation, cytokine storm,
and multiorgan involvement.8 Cardiac complications including coro-
nary artery involvement in MIS-C are common, with up to 24% of
patients developing coronary artery dilation or aneurysms.9-11

Widespread inflammation on pathologic specimens has been found
in the epicardium and coronary arteries in both KD and MIS-C.12

Although dilation is usually mild, giant CAA has been reported in
some patients withMIS-C.13,14 One case describes a 16-month-old in-
fant with a recent COVID-19 infection who met the criteria for KD
and was diagnosed with a KD/MIS-C overlap syndrome that devel-
oped rapid coronary dilation and a giant CAA, sharing some similar-
ities with our patient.14 There are no other known prior reported cases
of CAA rupture in patients with SARS-CoV-2 or MIS-C. In our case,
we hypothesize that the recent SARS-CoV-2 infection prior to the
development of KD may have had a synergistic effect resulting in
treatment-resistant inflammation and rapid coronary artery dilation,
ultimately resulting in CAA rupture and death despite aggressive treat-
ment.

CONCLUSION

Rupture of a CAA is a rare but life-threatening complication of KD.
Giant aneurysms that dilate rapidly despite treatment are more sus-
ceptible to rupture. In our case, a recent SARS-CoV-2 infection prior
to the development of KD may have had a synergistic effect resulting
in treatment-resistant inflammation and rapid coronary artery dilation.
A high index of suspicion and knowledge of echocardiographic find-
ings specific for epicardial hematoma and hemopericardium are
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Figure 1 Two-dimensional TTE, basal parasternal short-axis view in diastole, demonstrates (A) the normal LMCA upon hospital
admission, (B) progressive dilation of the LMCA (3.5 mm, Z score +5.1) and LAD (3.6 mm, Z score +12.2) on day 7, and (C) rapid
formation of the giant LAD aneurysm (5.7 mm, Z score +22) on day 9.
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necessary to promptly diagnose CAA rupture. Rapid diagnosis is crit-
ical given the high rate of mortality associated with CAA rupture.
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diastole, demonstrates (A) the normal RCA upon hospital admis-
y 7, and (C) rapid formation of the giant RCA aneurysm (4.2 mm,



Figure 3 (A) Two-dimensional TTE, subcostal and (B) apical 4-chamber views, demonstrates fluid in the pericardial space and
echogenic material between the thickened visceral epicardial layer and separate parietal epicardial layer consistent with a hemoper-
icardium and epicardial hematoma, respectively. LV, Left ventricle; RV, right ventricle.
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