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1 |  INTRODUCTION

Eosinophilic granulomatosis with polyangiitis (EGPA), for-
merly called Churg-Strauss syndrome, is a multiorgan disor-
der characterized by a small-vessel necrotizing vasculitis and 
extravascular eosinophilic granulomatous formation, asso-
ciated with antineutrophil cytoplasmic antibodies (ANCAs) 
and hypereosinophilic syndrome.1 The clinical manifesta-
tions in EGPA are heterogeneous as both vascular inflamma-
tion and eosinophilic proliferation insult systemic multiple 
organs. However, their roles in EGPA are not fully under-
stood. ANCA-positive patients have a higher prevalence of 
peripheral neuropathy, glomerulonephritis, and purpura, 
compared with myocardial involvement, lung infiltrates, and 
gastrointestinal symptoms, which are more prevalent in the 
ANCA-negative patients.2,3 The prevalence of central ner-
vous system involvement is 6%-10%; cerebral infarction and 

diffuse encephalopathy are the most common features in 
patients with EGPA. We herein present a notable case of a 
29-year-old male after the Fontan operation who had a cata-
strophic intracranial hemorrhage associated with EGPA.

2 |  CASE PRESENTATION

A 29-year-old man was admitted to our hospital because of 
persistent fever and bilateral leg pain. The present patient 
had undergone a staged repair of tricuspid atresia to Fontan 
operation at 3 years of age. He had been doing well as New 
York Heart Association functional class I. Following a car-
diac catheterization at 10 years of age, he had an acceptable 
hemodynamic status as shown by a central venous pressure 
and cardiac index were 14 mm Hg and cardiac index of 5.6 L/
min/m2, respectively. He was regularly followed up every 
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Abstract
A 29-year-old man after the Fontan operation had a catastrophic intracranial hemor-
rhage associated with eosinophilic granulomatous polyangiitis. Despite combination 
therapy with cyclophosphamide and methylprednisolone, he was dead at 6 months 
after the onset. The clinical course was worse owing to underlying coagulopathy and 
endothelial dysfunction associated with congenital heart disease.
Key Clnical Massage
The majority of patients with complex congenital heart disease survive into adulthood. 

Potential endothelial dysfunction and coagulopathy can attribute to unexpected clinical mani-

festations of other extracardiac disease among them.
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3 months at the outpatient clinic in our hospital and treated 
with low-dose aspirin and an angiotensin converting enzyme 
inhibitor. He had fever, pain, and bilateral leg numbness for 
2  months, for which he was administered an antimicrobial 
agent and warfarin, and was instructed to wear elastic stock-
ings at the referred hospital because of the suspicion of deep 
venous thrombosis associated with infection. However, a 
contrast-enhanced computed tomography (CT) scan showed 
no findings associated with venous thrombosis. On admission 
to our hospital, he had pain and bilateral leg numbness, with 
body temperature of 38.6°C, heart rate of 78 beats per min-
ute, systemic oxygen saturation of 94%, and blood pressure 
of 120/75 mm Hg. His neurological examination showed no 
central nervous deficiency or impairment of motor and sen-
sory nerves. His deep tendon reflexes on the upper and lower 
limbs were normal. Bilateral expiratory rhonchi were heard 
on chest auscultation. No heart murmur, rubs, or gallop were 
found on cardiac examination. Hepatomegaly due to Fontan-
associated liver disease was present. A chest radiograph 
showed a cardiothoracic ratio of 0.41 and mild infiltration 
of the lung. His blood counts and biochemistry investigation 
results were as the follows: white blood cell: 12.4 × 109/L 
(neutrophil 86%, lymphocyte 5.5%, monocyte 6.5%, eosin-
ophil 1.2%, basophil 0.2%), hemoglobin: 125 g/L, platelet: 
161  ×  109/L, serum albumin: 22  g/L (reference rage [rr]: 
41-52 g/L), creatinine: 42.4 μmol/L (rr: 53-106 μmol/L), and 
C-reactive protein: 149 mg/L (rr: <8.2 mg/L). Coagulation 
studies showed an international ratio of prothrombin time of 
0.32, and D-dimmer levels of 48.2 nmol/dL (rr: <5.4 nmol/
dL). Urinalysis showed neither hematuria nor proteinuria. A 
few days after admission, he developed skin macular rashes 
on the trunk and limbs. Further examinations for fever of un-
known origin revealed an elevation of serum myeloperoxi-
dase (MPO) –antineutrophil cytoplasmic antibody (ANCA)> 
300 U/mL (rr: <3.5 U/mL). We performed full-body contrast-
enhanced CT, which was unremarkable. Brain CT image and 
angiography showed no remarkable findings (Figures 1A and 
2). A skin biopsy at the lower limb revealed an infiltration of 
eosinophils around the small vessels, without granulomatous 
formation or deposition of immunoglobulin of complements 

(Figure 3). Four findings which satisfied the diagnostic cri-
teria for EGPA were present, namely expiratory rhonchi, 
transient pulmonary infiltration, histopathologically proven 
vasculitis with extravascular eosinophilia, and polyneurop-
athy. He was then treated with oral cyclophosphamide and 
prednisolone. However, snoring and alteration of conscious-
ness were noted in the early morning on 8th days after admis-
sion. An emergency brain CT scan showed an intracranial 
hemorrhage from the putamen (Figure 1B). We decided to 
perform an emergency intracranial drainage after acquir-
ing informed consent provided by his parents. Under gen-
eral anesthesia, a corticotomy was performed after the left 
craniotomy. The intracranial hematoma was removed mac-
roscopically, and the hematoma in the deep ventricle was re-
moved microscopically. After the removal of the intracranial 
hematoma, a drainage tube was placed in the ventricle. The 
skin was closed remaining the craniotomy. Subsequently, 
he was admitted to the intensive care units. His arterial and 
central venous blood pressures were monitored by indwelt 
lines to confirm his hemodynamic stability. The external 
drainage tube was placed for 2 days. Despite the emergent 
removal of hematoma (Figure 1C), he was bedridden due to 
severe neurological sequelae. We continued treatment with 
cyclophosphamide and prednisolone. However, he presented 
with persistent fever, with an elevation of C-reactive protein 
and leukocytosis. After numerous discussions between our 
healthcare team and his family, we concluded that further ad-
ministration of immunosuppressive agents was not indicated 
and that conservative cares were needful. On the 6th months 
of the illness, he had recurrent melena, probably due to intes-
tinal bleeding. Unfortunately, he was died on the 6th months 
of the illness, due to the hemorrhage shock.

3 |  DISCUSSION

We present a notable case of a patient after the Fontan opera-
tion who present with a catastrophic intracranial hemorrhage, 
diagnosed as EGPA. Recent advances in surgical and clinical 
managements allow children with complex congenital heart 

F I G U R E  1  Temporal head CT images are shown. A CT image on admission (A) showed no remarkable finding. When the patient presented 
with consciousness disturbance, a CT image (B) showed a massive hematoma extending to the ventricle from the left putamen. A CT image after 
the removal of hematoma (C) showed that hematoma was effectively evacuated without recurrent hemorrhage
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disease to survive into adulthood. The number of patients who 
undergo the Fontan operation, which is the final palliative sur-
gery, continues to increase yearly. Therefore, adults after the 
Fontan operation have an increasing chance of being affected 
by other systemic diseases. The circulation after a Fontan op-
eration is characterized by the lack of a subpulmonary ven-
tricle, which leads to elevated central venous pressure and 
decreased cardiac output. Thromboembolic complications 
occur in 4%-20% of patients after the Fontan operation re-
sponsible for a sluggish flow in the absence of a pump, flow 
turbulence related to the anatomical properties, abnormalities 
in coagulation factors,4 and endothelial dysfunction due to 

the previous hypoxia.5 Ohuchi et al6 described that hemor-
rhagic events are more common than thromboembolic events 
in patients who underwent the Fontan patients, which may be 
due to inappropriate anticoagulation therapy. Fontan patients 
managed with warfarin are at risk, not only for thromboem-
bolic events, but also for hemorrhagic events.7 Our present 
patient was not treated with warfarin, but low-dose aspirin as 
an antithrombotic treatment, which did not contribute to the 
development for the intracranial hemorrhage.

Central nervous hemorrhage occasionally occurs in patients 
with EGPA, whereas it is extremely rare in other types of ANCA-
related angiitis, including granulomatosis with polyangiitis and 
microscopic polyangiitis. Hemorrhagic lesions associated with 
EGPA are characterized by intraventricular, subarachnoid, and/
or intracerebral hemorrhages. Patients with EGPA-related ce-
rebral hemorrhage have features consistent with extensive 
structural damage of vasculatures and eosinophil-related tissue 
damage.8 However, previous reports have shown that patients 
with cerebral infarction associated with EGPA frequently have 
cardiac involvement and that hemorrhage after cerebral infarc-
tion may be a potential cause among them. Therefore, we as-
sumed that concurrence with potential endothelial dysfunction 
and coagulopathy associated with Fontan operation and exten-
sive structural damage of vasculatures associated with EPGA 
might be attributable to develop catastrophic intracranial hem-
orrhage in our present case.

4 |  CONCLUSIONS

We present a notable case of an adult after the Fontan opera-
tion, who presented with catastrophic intracranial hemorrhage, 
which is responsible for potential endothelial dysfunction as-
sociated with the Fontan operation and an extensive structural 
damage of vasculature associated with EPGA. It is possible for 
adults after the Fontan operation to develop unexpected mani-
festation when they acquire other systemic disease.
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F I G U R E  2  Computed tomography angiography on admission 
showed neither aneurysm nor arteriovenous malformation

F I G U R E  3  The histopathological finding of a skin biopsy 
specimen is shown (400 × 400). Eosinophils infiltrate around small 
vessels without a granulomatous formation
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