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Abstract 
Cerebrovascular disease is one of the fatal causes of Fabry disease (FD). Brain magnetic resonance 
imaging findings typically show lacunar infarcts in young patients with FD, but brain hemorrhages 
in FD are rarely reported. We report two cases of FD focusing on cerebral microbleeds (CMBs). 
Susceptibility-weighted imaging (SWI) and T2*-weighted imaging reveal several lobar and deep 
CMBs in two patients with no medical history of stroke symptoms, hypertension, and anticoagu-
lant/antiplatelet treatment. SWI can detect a greater number of CMBs than T2*-weighted imaging. 
Thus, SWI is an excellent tool for identifying underlying CMBs in FD. 
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1. Introduction 
Fabry disease (FD) is a rare, X-linked, inherited disorder of glycosphingolipid metabolism, which is caused by 
absent or deficient activity of α-galactosidase A. There is resultant progressive accumulation of globotriaosylce-
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ramide (Gb3) within lysosomes in a variety of cell types, including endothelial, renal, cardiac, and dorsal root 
ganglion neuronal cells, with characteristic features such as acroparesthesia, hypohydrosis, angiokeratoma, and 
albuminuria. At a later age, progressive renal failure, hypertrophic cardiomyopathy, and cerebrovascular disease 
can occur [1].  

Although cerebral infarction is recognized as an important manifestation of FD [2], cerebral hemorrhage 
seems to be underrecognized in this disorder. Moreover, regarding cerebral microbleeds (CMBs) identified by 
magnetic resonance imaging (MRI), only one study has reported using T2*-weighted images [3]. Susceptibili-
ty-weighted imaging (SWI) utilizes the susceptibility differences between adjacent tissues to produce tissue 
contrast and is exquisitely sensitive to the detection of blood products. To the best of our knowledge, there have 
been no reports on FD cases evaluated using SWI. We report two FD cases without neurological symptoms, fo-
cusing on CMBs identified using SWI.  

2. Case Report  
2.1. Case 1 
The patient was a 42-year-old man with acroparesthesias, hypohydrosis, and angiokeratomas on the trunk, arms, 
and legs since childhood. The diagnosis of FD was confirmed based on clinical findings and decreased α-ga- 
lactosidase A activity at 24 years of age. Thereafter, he was followed up at a local hospital, and he underwent 
transthoracic echocardiography, 12-lead electrocardiography, and 24-h Holter monitoring once a year. He re-
ceived neither enzyme replacement therapy nor anticoagulant/antiplatelet medications, but carbamazepine was 
prescribed for pain relief. Transthoracic echocardiography revealed diffuse, mild left ventricular hypertrophy at 
42 years of age. The patient was admitted to our hospital for additional examinations, and his physical and neu-
rological examinations, including blood pressure, were unremarkable. Blood tests were also unremarkable, 
whereas urinary sediment showed mulberry bodies. Electron microscopic examination of endomyocardial biop-
sies revealed lysosomal storage in the cardiomyocytes. 

Brain MRI (3T, Ingenia; Koninklijke Philips N.V., Amsterdam, Netherlands) was performed, and no definite 
infarcts or high-signal lesions were found on fluid attenuation inversion recovery (FLAIR) or T2-weighted im-
aging. No high-signal abnormalities were apparent in the pulvinar on the T1-weighted images. No dolichoecta-
sia of the vertebrobasilar arteries was visible on magnetic resonance angiography. However, SWI and T2*- 
weighted imaging revealed several lobar and deep CMBs (Figure 1(a) & Figure 1(b)), and SWI showed a 
greater number of CMBs. Enzyme replacement therapy was started after the MR examination. 

 

  
(a)                                              (b) 

Figure 1. MRI in Case 1. SWI (a) and T2*-weighted images (b). SWI and T2*-weighted im-
aging revealed several CMBs in the cortex and the thalamus (arrows) ((a), (b)). SWI shows a 
greater number of CMBs compared with T2*-weighted imaging (a).                                 
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2.2. Case 2 
The patient was a 45-year-old man and the brother of Case 1. He had the same symptoms (acroparesthesias, hy-
pohydrosis, and angiokeratomas) as his younger brother and was suspected of having FD. The patient was ad-
mitted to our hospital for additional examinations. He had no medical history of enzyme replacement therapy or 
anticoagulant/antiplatelet treatment. No hypertension was observed, and the blood tests were also unremarkable. 
Like his brother, urinary sediment analysis showed mulberry bodies, and a hearing test revealed sensorineural 
hearing loss and vestibular function impairment. A cardiac MRI was performed, which revealed left ventricular 
wall thickening, and inferolateral myocardial fibrosis. Electron microscopic examination of the endomyocardial 
biopsies revealed lysosomal storage in the cardiomyocytes. The diagnosis of FD was confirmed based on clini-
cal findings, pathologic findings, and decreased α-galactosidase A activity.  

Brain MRI (3T, Ingenia; Koninklijke Philips N.V.) was performed, which showed several old lacunar infarcts 
in the brain stem and cerebral white matter (Figure 2(a)). However, the patient had no history of stroke, indi-
cating asymptomatic infarcts. FLAIR showed mild white matter lesions, and SWI revealed multiple lobar CMBs 
that were not seen using T2*-weighted imaging (Figure 2(b) & Figure 2(c)). Enzyme replacement therapy was 
started after the MR examination. 

2.3. MRI Analysis of CMBs 
The number of CMBs was counted on both SWI and T2*-weighted images in the two patients. The CMBs were 
classified into lobar and deep/infratentorial types, and the results are shown in Table 1. SWI showed a greater 
number of CMBs than T2*-weighted imaging in the two patients, particularly in Case 2. 

3. Discussion 
Cerebrovascular disease is one of the potential complications of FD. Characteristic brain MRI findings in FD in-
clude multiple infarcts in young patients (mean age: 40 years), particularly lacunar infarcts [2]; white matter le-
sions, which can occur from an early age [4]; dolichoectasia of vertebrobasilar arteries [5]; and T1 high signals 
in the pulvinar [6]. Brain hemorrhage is rarely reported in FD. However, some investigators have reported that  
 

  
(a)                                   (b)                                     (c) 

Figure 2. MRI in Case 2. FLAIR (a), SWI (b), and T2*-weighted images (c). FLAIR showed an old lacunar infarct in the 
cerebral white matter (arrows: (a)), whereas SWI revealed multiple lobar CMBs (arrows: (b)). However, none of these le-
sions were detected by T2*-weighted imaging (c).                                                                             
 
Table 1. Number of cerebral microbleeds detected on SWI and T2*-weighted imaging.                                           

 SWI T2*-Weighted Images 

 Deep/Infratentorial Lobar Deep/Infratentorial Lobar 

Case 1 9 20 2 6 

Case 2 6 14 1 0 
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T2*-weighted images show CMBs in 11% of neurologically asymptomatic FD patients [3]. On the other hand, 
no reports have described CMBs identified by SWI. Our results show that SWI detected a much greater number 
of CMBs in two patients with neurologically asymptomatic FD (Table 1). These results are not surprising be-
cause recent data have shown that SWI can detect significantly more CMBs (at least 67% more) compared with 
conventional T2*-weighted imaging [7]. Additionally, due to its high sensitivity to hemosiderin, SWI can detect 
CMBs that are much smaller in size [8]. 

Reisin et al. reported that in three FD patients, all CMBs detected by T2*-weighted imaging were located in 
deep cerebral areas such as the globus pallidus and thalamus [3]. Their three cases (aged 59 - 73 years) were 
older than our two cases, and two of them had hypertension and significant T2 hyperintense lesions [3]. The au-
thors suggested that the CMBs in their cases resulted from hypertensive or atherosclerotic microangiopathy. It 
should be noted that in our two cases, there were two times more CMBs located in lobar areas than in deep/ 
infratentorial areas, which were detected by SWI (Table 1). This suggests that CMBs in FD may not always re-
sult from hypertensive or atherosclerotic microangiopathy. Larger prospective studies of MRI in FD using SWI 
are needed to confirm our findings.  

A previous study indicated that most FD patients with hemorrhagic stroke are hypertensive (68.9%) and that 
many patients present with both kidney and heart involvement [9]. Treatment with aspirin for secondary stroke 
prevention is reportedly another risk factor for hemorrhagic stroke in FD [10]. It remains uncertain if these risk 
factors are also applicable to CMBs in patients with FD. Our two patients had no history of hypertension or ren-
al dysfunction and were not being treated with antiplatelet/anticoagulant medications. We speculate that the 
CMBs in our two patients were caused by small vessel impairment of the brain by Gb3 deposition. FD may have 
insidious CMBs even when patients present with no neurological symptoms or have no ischemic brain lesions.  

4. Conclusion 
SWI is extremely useful for detecting CMBs and may provide an insight into the pathophysiology of cerebro-
vascular complications in patients with FD. 
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