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Abstract
Introduction  Kawasaki disease is a predisposing factor for various potentially fatal anomalies that can cause coronary 
artery diseases in childhood, adolescence, or adulthood if they are not appropriately treated, usually done with ASA 
and intravenous immunoglobulin (IVIG). This study presents a case of a young woman who needed a coronary artery 
bypass graft (CABG) due to a history of Kawasaki and coronary artery severe stenosis.

Case presentation  A 24-year-old woman presented with chest pain, exertional and at-rest dyspnea, lower limb 
edema, and crackle at bilateral lung bases. After stabilization, it was noted that her left anterior descending artery 
(LAD) had been obstructed completely. She underwent CABG successfully and recovered uneventfully. The six-month 
follow-up showed almost complete. His medical therapy continued with dual antiplatelet therapy, statin, diuretics, 
spironolactone, and some other medications to decline the process of her heart structural change (Graphical 
Abstract).

Results  Kawasaki makes the patients prone to CAD and several other CVD diseases. Many factors determine the risk 
of coronary artery involvement in these cases, and the proffered treatment should be chosen based on the severity 
of CAD and the characteristics of the patient. These treatments include (1. Medical, 2. Interventional (PCI), 3. Surgical 
(CABG), 4. Combinational) along with preventive therapy, which is suggested to almost all patients. In our case, 
considering the complete occlusion of LAD, the patient underwent CABG.

Clinical key point  Kawasaki disease is one of the most important predisposing factors for CAD in young adults, 
and their least significant symptoms should be taken seriously as a CVD and should be investigated. CAD in these 
patients might be so severe that no treatment except CABG can be responsive to problem-solving. Moreover, timely 
management of disease in childhood with ASA and IVIG would prevent or at least decrease the severity of symptoms 
can be declined significantly.
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Introduction
Kawasaki disease is a systemic and usually self-limited 
mucocutaneous vasculitis syndrome that generally 
involves lymph nodes and is mainly seen in infants and 
children. This disease consists of the vasculitis system all 
over the body. Its etiology has yet to be known, and its 
prevalence (diagnosis) has increased since its introduc-
tion in 1967 [1, 2]. Several health conditions, such as cor-
onary artery aneurysm (CAA), accompany this disease. 
Therefore, it is considered a grave disease with 30–50% 
progression to CA ectasia or progression if untreated [3, 
4]. Although most children are now rarely diagnosed and 
treated with ASA and IVIG, up to 50% of patients are 
irresponsive, and they are more prone to CAD in child-
hood or early adulthood and even sudden cardiac death 
[3, 4]. It has been shown in a previous study that almost 
5% of young patients with ACS might have been affected 
by antecedent Kawasaki disease [5].

The main arteries involved in Kawasaki are medium-
sized arteries, including coronary arteries, mostly in the 
form of unreversible CAA [6]. These aneurysms can be 
considerable life-long risk factors for fatal thromboem-
bolic events or myocardial infarctions in the next years of 

lives [7, 8]. These conditions are triggered by the turbu-
lence of blood flow in cavernous CAAs, which can trig-
ger thrombosis formation. In contrast, atherosclerotic 
changes (cholesterol crystals, macrophage infiltrations, 
and thrombosis) could be seen in both CAAs and other 
parts of the coronary arteries when investigated by OTC, 
which provides visual insight from the inside of the ves-
sels [8–10]. If this condition progresses further, it can 
result in infarction of the ventricular muscle and reduced 
LVEF, which finally presents as DHF symptoms like the 
presented symptoms in the presented patient (dyspnea, 
edema of lower extremities, crackle, and lung ausculta-
tion) [11].

In this study, we present a young woman with symp-
toms and signs of CAD and HF due to the sequels that 
had been unaddressed on coronary arteries during her 
childhood.

Case presentation
The patient was a 24-year-old woman who presented 
with an intermittent Shortness of breath (SOB) and 
declared a history of Kawasaki disease in her infancy. The 
symptoms were not severe and had not affected the daily 
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activities significantly. On her physical exam, no abnor-
mal finding was observed, and vital signs were stable. 
Considering her past medical history and background 
with Kawasaki disease, cardiovascular diseases were sug-
gested as a responsible factor. The background disease 
was diagnosed with ASA and IVIG and had no other 
manifestations after her childhood. No past FH or PMH 
was declared. No history of smoking, previous surgery, or 
allergy to food and medications was declared.

Therefore, a CT angiography was planned, which 
showed a mild narrowing of LAD, which was not signifi-
cant, and patency of other coronary vessels (Fig. 1). The 
patient was discharged with a recommendation to take 
ASA 80 mg daily, Clopidogrel 75 mg daily, and Atorvas-
tatin 40 mg once a night. In her follow-up, no significant 
change was seen. However, after ten years, when she was 
34, she presented with overt symptoms of chest pain at 
exertion and rest and exertional SOB, suggestive of CAD 
and DHF. On general appearance, an anxious woman 
with evident dyspnea could be observed. On vital sign 
evaluation, the oxygen saturation on ambient air declined 

(86%), normal blood pressure (130/90), high respiratory 
rate [28], and tachycardia (111) could be observed. The 
physical examination showed bilateral lung crackles and 
2 + edema was seen on the lower extremities. The respira-
tion was performed with the help of accessory abdominal 
muscles.

Methods
Considering the critical condition, the patient was admitted 
to the ED, primary therapeutic interventions such as nasal 
via Oxygen cannula, ASA (300 mg stat orally), Clopidogrel 
(325 mg orally), Furosemide (80 mg), Atorvastatin (40 mg), 
IV UFH (5000 IU), Metoprolol (50  mg orally), Morphine 
Sulphate (3 mg), and IV Nitroglycerin (5 micrograms per 
minute) was initiated immediately. A semi-sitting posi-
tion was applied, and a Foley catheter was inserted to 
check the patient’s intake and output. The patient’s condi-
tion improved significantly after the primary therapeu-
tic interventions. Simultaneously, ECG and bedside TTE 
were performed. The ECG showed ischemic changes 
(Inverted T-wave and ST-segment changes). TTE showed 

Fig. 1  The initial evaluation at her age of 24 showed mild stenosis of the Left anterior descending artery and patency of other coronary arteries
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a decline in LVEF (25–30%). The clinical condition was 
improved, the SOB declined, and the crackle of the lungs 
and edema improved remarkably. After stabilization, the 
patient was stabilized and transferred to the CCU. The day 
after that, the patient was prepared to undergo diagnostic 
CAG (Fig. 2). The result showed a significant almost com-
plete obstruction of the proximal LAD. The severe calci-
fied obstruction was deemed so severe and unlikely to be 
adequately predilated with a balloon that it was impossible 
to resolve with percutaneous coronary intervention (PCI) 
(Fig. 2); therefore, due to nearly completed obstruction of 
LAD with findings of large anterior ischemia, the heart 
team planned a coronary bypass artery graft (CABG). Lab-
oratory data, including High-sensitivity troponin and cre-
atinine kinase-MB, was normal.

The CABG was performed on the same day, and a graft 
was used to replace the LAD vessel without specific com-
plications. The stricture was resolved, and post-surgery 
CAG showed improved blood flow to the ventricular 
muscle and LV function (LVEF:35–40%). The treatment 
with DAPT (ASA + Plavix), Statins, Beta-blockers, ACEI, 

Diuretics (furosemide), and regular clinical and TTE fol-
low-ups was planned. A 6-month follow-up of the patient 
showed a significantly improved medical condition and 
TTE parameter, suggestive of response to surgery and 
medications. At one year follow-up, the same favorable 
results with no significant new symptoms and improved 
quality of life were claimed. According to the AHA state-
ment, the follow-up plan including obtaining ECG and 
echocardiography every six months, and invasive coro-
nary angiography if indicated was planned [12].

Discussion
Kawasaki-induced CVD, and especially MI and HF, have 
been shown to be not commonly reported complica-
tions of childhood Kawasaki, especially in those who had 
not received necessary treatments during the vasculitis in 
medium-sized vessels. CAAs, which are caused by this con-
dition, are a predisposing factor for catastrophic cardiac 
events such as MI and SCD caused by resultant thrombo-
sis. The most common occurrence of these potentially lethal 
conditions is within 2 years after the onset of Kawasaki 

Fig. 2  Severe stenosis of the Left Ascending Descending Artery (LAD) could be detected on Coronary angiography (CAG)
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disease [13, 14]. In this report, we presented a case of a 
young woman who needed an aggressive CABG surgery 
due to the severity of one of the main coronaries (LAD) 
involvement. It underscores the higher risk of incidence of 
severe CVD in these patients, even years after their child-
hood [11].

The long-term complications of Kawasaki Syndrome 
have been categorized into several categories (1. coro-
nary artery abnormalities, 2. subclinical vascular out-
comes, 3. valvular regurgitation, 4. aortic regurgitation, 
5. myocardial abnormalities, 6. arrhythmias), and a risk 
stratification system has been introduced that can predict 
the complications (Table 1) [15].

Based on the AHA/ACC guidelines, other risk fac-
tors play a role in determining these patients’ coronary 
involvement risk [15]. These factors include: (1) Greater 
length and distal location of aneurysms◊ increased flow 
stasis, (2) Increased aneurysm number, (3) Increased 
involved branches number, (4) luminal irregularities 
presence, (5) Abnormal vessel wall feature (calcification, 
luminal myoblast feature change), (6) impaired vaso-
dilation, impaired flow reserve, (7) Poor luminal vessel 
quality r presence, (8) Presence of previous MI, or VD, 
revascularization, or thrombosis [15].

Several possible predisposing factors have been pro-
posed regarding CA involvement and increased risk 
of CAD in Kawasaki patients, including inflammatory 
process, endothelial dysfunction, intima thickening, 
increased matrix metalloproteinases, and vascular dam-
age and interruption of blood flow [16, 17].

Regarding pharmaceutical management of Kawa-
saki disease, recent studies declare the noninferiority of 
medium-dose aspirin vs. high-dose aspirin for improved 
CA outcomes [18]. However, in cases of CAD and signifi-
cant thrombosis, a combination therapy of antiplatelet 
and anticoagulant drugs is preferred [15]. Statin usage 
has been shown to reduce inflammation and improve 
endothelial cell function in Kawasaki patients besides 
their protective effects in secondary CVD prevention 
[19]. Furthermore, in cases of DHF as our patient, diuret-
ics were prescribed to mitigate the volume overload [20].

Sometimes the extent of coronary artery involvement is 
severe and mechanical revascularization is needed: 1) Adults 
with KD history who are diagnosed with STEMI (should be 
referred for emergency angiography to determine the type 
of revascularization, 2) Adult KD + NSTMI + high-risk CAD 
◊(multivessel + declined LVEF, LMA, multivessel + DM, 
NTEMI + anatomy appropriate for revascularization on PCI 
on CAG, UA + non-responsive for medical therapy, CAD 
involing ≥ 10% LV muscle mass) [15].

Once the need for revascularization is determined, 
choosing between interventional (PCI) and surgical 
(CABG) methods is time. Several factors are in favor of 
performing CABG, such as:

1.	 Presence of ≥ 1 chronic total occlusion.
2.	 Patients with multivessel coronary artery 

involvement and reduced LV function (because of 
either prior MI or chronic ischemia).

3.	 Diabetic patients.

Considering the complete occlusion of the LMA, our 
patient fulfills the first criteria. Therefore, she was con-
sidered for CABG and was successfully managed without 
any significant complications.

Moreover, several studies declared the superiority of 
CABG compared to PCI, mostly due to lower rates of 
need for revascularization and more favorable outcomes 
in complex cases and multivessel involvement [21, 22].

CABG is specifically indicated for young patients with 
severe coronary complications, ensuring long-term 
patency and survival benefits. It has been revealed that 
arterial grafts, such as the mammary arteries, are preferred 
due to their better durability and patency than venous 
grafts. Long-term follow-ups have shown patency rates of 
more than 82%, with mortality rates remaining low, thus 
proving the effectiveness of CABG in this regard [23]. 
Mixed grafting strategies further improve the outcomes 
by playing to the strengths of both arterial and venous 
conduits [24]​.We conducted a comprehensive search 
protocol with the following search strategy (“Kawasaki 
disease“[Mesh] OR “Kawasaki syndrome“[tiab] OR “muco-
cutaneous lymph node syndrome“[tiab]) AND (“Coronary 
artery bypass“[Mesh] OR “CABG“[tiab] OR “coronary 

Table 1  Risk classification of coronary artery abnormalities 
during Follow-up [15]
Classification Description
1 No involvement at any time point 

(Z score always < 2)
2 Dilation only (Z score 2 to < 2.5)
3 3 Small aneurysm (Z score ≥ 2.5 to < 5)

3.1 Current or persistent
3.2 Decreased to dilation only or normal 

luminal dimension
4 4 Medium aneurysm (Z score ≥ 5 to < 10, 

and absolute dimension < 8 mm)
4.1 Current or persistent
4.2 Decreased to small aneurysm
4.3 Decreased to dilation only or normal 

luminal dimension
5 5 Large and giant aneurysm (Z score ≥ 10, 

or absolute dimension ≥ 8 mm)
5.1 Current or persistent
5.2 Decreased to medium aneurysm
5.3 Decreased to small aneurysm
5.4 Decreased to dilation only or normal 

luminal dimension
*The Z-score is calculated based on the luminal diameter by TEE, and then it was 
modified by calculating it based on the Z-score/BSA



Page 6 of 7Ebrahimi et al. Journal of Cardiothoracic Surgery          (2025) 20:219 

bypass“[tiab] OR “coronary artery surgery“[tiab] OR “myo-
cardial revascularization“[Mesh]) AND (“1980/01/01“[Date 
- Publication]: “2024/12/31“[Date - Publication]) in 
PubMed database. Table 2 represents the most detailed and 
educational cases of CABG in Kawasaki patients.

Clinical key point: Kawasaki disease is one of the most 
important predisposing factors for CAD in young adults, 
and their least significant symptoms should be taken seri-
ously as a CVD and should be investigated. CAD in these 
patients might be so severe that no treatment except 
CABG can be responsive to problem-solving. Moreover, 
timely management of disease in childhood with ASA 
and IVIG would prevent or at least decrease the severity 
of symptoms can be declined significantly.
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Table 2  Similar cases of young-aged coronary artery diseases need coronary artery bypass graft
Title Num-

ber of 
patients

Demographics/Medi-
cal History

Culprit 
Vessel

Main Findings/Outcomes

Robotic Minimally Invasive Direct Coronary Artery 
Bypass for Kawasaki Disease
Matsumoto et al. 2020[25]

3 Young aged patients 
(16 to 30 years old) with 
KD diagnosis in early 
childhood

LAD Proximal LAD aneurysms and stenosis 
were successfully treated by DaVinci 
surgical system-assisted of-pump CABG. 
Excellent symptom relief.

Unexpected Evolution After Multivessel Coronary 
Artery Bypass Grafting in a Patient with Kawasaki 
Disease
Victor et al. 2021[26]

1 A 17-year-old Caucasian 
boy presented with 
chest pain

LAD and 
RCA

Right and left internal mammary arteries 
were utilized to bypass the RCA and LAD, 
but the patient had a complicated medi-
cal course following the surgery with 
several NSTEMI which needed repeated 
interventions.

Off-pump coronary bypass grafting for Kawasaki 
disease
Verma S. et al. 2010 [27]

1 6-year-old girl; history of 
acute KD and throm-
botic occlusion

RCA Successful off-pump CABG with right 
internal mammary arteries graft; good 
postoperative recovery and graft patency.

Coronary artery bypass graft in Kawasaki disease 
patients: Siriraj experience
Chanthong P. et al. 2005 [28]

5 Ages: 3.3–14.4 years; only 
2 patients presented 
with chest pain, delayed 
diagnosis in some cases

LAD, RCA, 
LCx and 
LM

All patients had successful CABG with no 
perioperative deaths; postoperatively all 
of them had NYHA I.

Coronary artery bypass grafting for Kawasaki disease
Guo H.W. et al. 2010 [29]

8 Ages: 4–40 years; history 
of significant coronary 
anomalies

LAD, RCA, 
and LM

CABG improved symptoms; long-term 
efficacy needs further follow-up.

Long-term clinical outcomes of coronary artery by-
pass grafting in young children with Kawasaki disease
Kwak Y. et al. 2022 [30]

6 Median age at CABG: 13 
years; all male

LAD and 
RCA

All grafts patent; postoperative improve-
ments in myocardial perfusion and no 
operative complications.

Coronary artery bypass grafting for Kawasaki disease
Gotteiner et al. (2002) [31]

5 Pediatric cases (from 8 
months to 12 years old) 
with significant coronary 
complications

LAD and 
RCA

CABG is noted as safe and effective for 
the long-term of severe coronary lesions 
in KD patients resulting in improvement 
of NYHA to class I, postoperatively.

Coronary artery bypass grafting in a child with Kawa-
saki disease
Magro et al. (2021) [32]

1 23-month-old boy; late 
diagnosis of KD; large 
coronary aneurysms

LAD Successful left internal mammary artery 
to LAD graft; no complications and good 
long-term graft patency.

Left Ascending Descending Artery (LAD), Right Coronary Artery (RCA), Left Circumflex artery (LCx), Left Main (LM), Coronary Artery Bypass Graft (CABG), Kawasaki 
Disease (KD), New York Heart Association Class (NYHA), Non-ST-elevation myocardial infarction
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