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Quick Response Code: INTRODUCTION

Despite the recognition of the benefits of a healthy lifestyle and the advantages of preventive 
medicine, spontaneous intracerebral hemorrhage (ICH) remains a dismal disease. It is estimated 
to develop at a mean rate of 26 out of 100,000 in the general population per year. Approximately 
half of ICH patients survive for 1 year, and nearly, two-fifths survive for 5 years.[7] In Japan, the 
incidence of ICH declined steeply from the 1960s to the 1970s due to a reduction in hypertension 
and alcohol intake. However, this decline has leveled subsequently, presumably due to the 
increased incidence of thalamic hemorrhage in the elderly.[4]

Simultaneous or subsequent bilateral ICHs are distinct entities that typically result in worse 
outcomes than solitary hemorrhages. ey have been most frequently reported as bilateral 

ABSTRACT
Background: Subsequent bilateral intracerebral hemorrhage (SBICH) in the putamen and thalamus is a rare 
condition. Herein, we report four such cases.

Case Description: Case 1: A 47-year-old woman presented with the left hemiparesis and elevated blood pressure. 
Neuroimaging revealed a right thalamic hemorrhage and a small left thalamic hemorrhage accompanying 
the hyperdense rim on computed tomography (CT) and the hypointense rim on gradient-echo T2*-weighted 
imaging (T2*WI). Case 2: A  53-year-old man presented with a disturbance of consciousness and elevated 
blood pressure. Neuroimaging revealed a left putaminal hemorrhage and a small right thalamic hemorrhage 
that appeared hyperdense on CT and hypointense on T2*WI. Case 3: A 65-year-old woman presented with the 
right hemiparesis and elevated blood pressure. Neuroimaging revealed a left putaminal hemorrhage and a small 
right thalamic hemorrhage accompanied by a hyperdense rim on CT and a hypointense rim on T2*WI. Case 4: 
A 75-year-old woman presented with the right hemiparesis and elevated blood pressure. Neuroimaging revealed 
a left thalamic hemorrhage and small hemorrhages in the right thalamus and cerebellar hemisphere. ese 
hemorrhages appeared hyperdense on CT and hypointense on T2*WI.

Conclusion: SBICHs are rare bilateral hemorrhages that may present with asymptomatic microbleeds in the 
putamen or thalamus coupled with symptomatic, subsequent hemorrhages in the contralateral counterparts. e 
latter hemorrhage may develop during the subacute phase of microbleeds in the putamen or thalamus.
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putaminal or thalamic hemorrhages.[2,3,5,6,8,9,12,13,16-19] However, 
in them, “simultaneous” and “subsequent” cases were not 
separately described.[5,16] erefore, subsequent bilateral ICHs 
(SBICHs) in the putamen and thalamus remain unclear.

Cerebral microbleeds, typically asymptomatic hemosiderin 
deposits found in the basal ganglia and thalamus, have 
been reported to show dynamic temporal changes. ey are 
associated with large ICHs and significant volumes of white 
matter hyperintensities.[1,10,11,14] In addition, microbleeds are 
thought to be associated with serum levels of total cholesterol 
(TC), low-density lipoprotein cholesterol (LDL-C), and high-
density lipoprotein cholesterol (HDL-C).[11,15]

Here, we report four cases of SBICHs that developed in the 
putamen and thalamus.

In this study, SBICHs were defined as a combination of 
asymptomatic, older hemorrhages in the unilateral putamen 
or thalamus, and younger hemorrhages in the contralateral 
counterparts that caused stroke. ese hemorrhages appeared 
at least partially hyperdense on computed tomography (CT) 
and hypointense on gradient-echo T2*-weighted magnetic 
resonance imaging (T2*WI), In addition, microbleeds were 
determined to be hemorrhages smaller than 10  mm that 
appeared iso-  or hypodense on CT, accompanied by dense 
hemosiderin depositions that were assessed on T2*WI.

CASE PRESENTATION

Between February 2017 and February 2022, 386 patients with 
spontaneous ICHs were admitted to the authors’ hospital. 
Among these patients, 4 (1.0%) were diagnosed with SBICHs. 
ese four patients are described as follows:

Case 1: A  47-year-old fully dependent woman presented 
with the left hemiparesis on awakening in the morning. 
e patient had a medical history of hypertension, diabetes 
mellitus, and hyperuremia. However, she had not been 
prescribed anticoagulants or antiplatelet drugs. Initially, her 
blood pressure was 184/120  mmHg. Serum TC, LDL-C, 
and HDL-C levels were 279  mg/dl (128–219), 197  mg/dl 
(70–139), and 47 mg/dl (41–96), respectively. CT and T2*WI 
images at presentation revealed a right thalamic hemorrhage, 
16  mm × 19  mm × 21  mm in maximal dimension with 
ventricular perforation. In addition, a small, older hematoma, 
10 mm × 5 mm in size, was identified in the left thalamus. 
“It was accompanied by a hyperdense rim on CT [Figure 1a]. 
Contrast-enhanced CT revealed no spot signs [Figure 1b]. 
On T2*WI, microbleeds were found in the right thalamus, 
medulla oblongata, pons, and left temporal [Figures 1c and 
d]. e rim of the small hematoma found in the left thalamus 
appeared a hypointense rim on T2*WI [Figure 1d].” 
is patient was conservatively. managed and eventually 
transferred to a rehabilitation facility with a modified Rankin 
scale (mRS) of 2.

Case 2: A 53-year-old fully dependent man presented with a 
disturbance in consciousness that measured nine points on 
the Glasgow Coma Scale. e patient’s medical history was 
unremarkable. Anticoagulants and antiplatelet drugs had not 
been prescribed. Initially, this patient’s blood pressure was 
184/131  mmHg. Serum levels of TC, LDL-C, and HDL-C 
were 203 mg/dl, 123 mg/dl, and 60 mg/dl, respectively. CT and 
T2*WI images at presentation revealed a large left putaminal 
hemorrhage, 52 mm × 35 mm × 38 mm in dimension. A small 
and older hematoma, 5 × 5 mm in dimension, was identified 
in the right thalamus with perilesional brain edema. is older 
hematoma appeared hyperdense on CT [Figure 2a]. Contrast-
enhanced CT revealed no spot signs [Figure 2b]. On T2*WI, 
the small right thalamic hematoma appeared hypointense. In 
addition, microbleeds were observed in the right putamen 
[Figure 2c]. e patient underwent hematoma evacuation and 
was transferred to a rehabilitation facility with a mRS of 4.

Case 3: A 65-year-old fully dependent woman presented with the 
right hemiparesis. e patient’s medical history was unremarkable. 

Figure  1: Noncontrast (a) and postcontrast (b) axial computed 
tomography (CT) show a right thalamic hemorrhage, 16 mm × 19 mm × 
21 mm in maximal dimension with ventricular perforation (arrow). On 
axial gradient-echo T2*-weighted magnetic resonance imaging (T2*WI), 
microbleeds are identified in the pons (c, arrowheads) and right thalamus 
(d, arrowhead), ventral to the thalamic hemorrhage (d, arrow). In 
addition, a small hematoma, 10 mm × 5 mm in dimension, is identified 
in the left thalamus. It accompanies hyperdense rim on CT that appears 
as a hypointense rim on T2*WI (a and d, dashed arrow). Postcontrast 
axial CT does not find spot signs (b, arrow and dashed arrow).
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Anticoagulants and antiplatelet drugs had not been prescribed. 
At presentation, her blood pressure was 168/68 mmHg. Serum 
levels of TC, LDL-C, and HDL-C were 201 mg/dl, 90 mg/dl, and 
95 mg/dl, respectively. CT at presentation and T2*WI that were 
performed on posthospitalization day (PHD) 1 revealed a left 
putaminal hemorrhage, 20 mm × 40 mm × 35 mm in dimension. 
In addition, a small, older hematoma, 8 × 8 mm in dimension, 
was identified in the right putamen with perilesional brain 
edema. is older hematoma was accompanied by a hyperdense 
rim on CT [Figure 3a]. Contrast-enhanced CT revealed no spot 
signs [Figure 3b]. On T2*WI, the right putaminal hematoma 
was accompanied by a hypointense rim. Microbleeds were not 
observed [Figure 3c]. e patient was conservatively managed 
and transferred to a rehabilitation facility, with an mRS score of 3.

Case 4: A  75-year-old fully dependent woman presented 
with the right hemiparesis. e patient had a medical 
history of hypertension and diabetes mellitus. She 
had not been prescribed anticoagulants or antiplatelet 

drugs. Initially, her blood pressure was 186/110  mmHg. 
Serum levels of TC, LDL-C, and HDL-C were 245  mg/dl, 
145  mg/dl, and 64  mg/dl, respectively. CT at presentation 
and T2*WI that were performed on PHD 8 revealed a 
left thalamic hemorrhage, 19  mm × 30  mm × 25  mm in 
dimension. In addition, small, older hematomas, 2 and 
8 mm in dimension, were identified in the right thalamus 
and cerebellar hemisphere, respectively. ese hematomas 
appeared hyperdense on CT and hypointense on T2*WI 
[Figures  4a-c]. Contrast-enhanced CT was not performed 
due to newly found renal dysfunction. On T2*WI, 
microbleeds were found in the left cerebellar hemisphere, 
the right thalamus, and the left temporal lobe [Figures  4c 
and d]. e patient was conservatively managed with 
spontaneous resolution of the hematomas. Eventually, 
she was transferred to a rehabilitation facility, with an 
mRS score of 4. e clinical data of these four patients are 
summarized in [Table 1].

Figure 2: Noncontrast axial computed tomography (CT) shows a left putaminal hemorrhage, 52 mm × 35 mm 
× 38 mm in dimension (a, arrow). Postcontrast axial CT does not detect spot signs (b, arrow and dashed 
arrow). On axial T2*-weighted magnetic resonance imaging (T2*WI), most of the putaminal hemorrhage 
appears isointense (c, arrow). In addition, a small hematoma, 5 mm × 5 mm in dimension, is identified in 
the right thalamus with perilesional brain edema. It appears hyperdense on CT, while hypointense on axial 
T2*WI (a and c, dashed arrow). A microbleed is identified in the right putamen (c, arrowhead).

cba

Figure 3:  Noncontrast axial computed tomography (CT) shows a left putaminal hemorrhage, 20 mm 
× 40 mm × 35 mm in dimension (a, arrow). Postcontrast axial CT does not detect spot signs (b, arrow 
and dashed arrow). On axial T2*-weighted magnetic resonance imaging (T2*WI), the putaminal 
hemorrhage appears hypointense in the peripheral parts (c, arrow). In addition, a small hematoma, 8 mm 
× 8 mm in dimension, is identified in the right putamen with perilesional brain edema. It accompanies a 
hyperdense rim on CT that appears hypointense rim on axial T2*WI (a and c, dashed arrow).

cba



Tsutsumi, et al.: Subsequent bilateral ICHs in the putamen and thalamus

Surgical Neurology International • 2022 • 13(403) | 4 Surgical Neurology International • 2022 • 13(403) | 5

DISCUSSION

In our four patients, SBICHs in the putamen and thalamus 
presented as a combination of asymptomatic, small ICH in the 
subacute phase, and contralateral ICH that occurred stroke. 
Initially, these patients exhibited an elevated blood pressure 
at mean of 180.5 ± 7.3/107.3 ± 23.8 mmHg. is suggested 
that hypertension may be an associated factor of the SBICHs. 
In addition, all the small ICHs were asymptomatic and 
<10 mm in diameter. ey were cystic in Cases 1 and 3 and 
solid hematomas in Cases 2 and 4. e various consistencies 
may reflect dynamic temporal changes of microbleeds.[11] 
ree of the four patients underwent magnetic resonance 
imaging within 1 day after onset, suggesting that the age of 
hematomas was well detected on it. Furthermore, in two 
of the four patients, a small ICH was found to accompany 
perilesional brain edema, indicating a characteristic finding 
of microbleeds.[14] erefore, the small and asymptomatic 
ICHs found in the putamen and thalamus were considered 
to be microbleeds in the subacute phase. On the other 
hand, based on the findings on neuroimages, symptomatic 
ICHs occurring in the contralateral putamen and thalamus 
were thought to develop subsequently to the small ICHs or 
microbleeds. is means that certain spontaneous ICHs may 
develop in the putamen or thalamus subsequent to subacute 
microbleeds occurring in their contralateral counterparts.

Microbleeds are thought to be associated with serum levels of 
TC, LDL-C, and HDL-C. e previous studies have suggested 
that a low level of TC and HDL-C may be associated with 
an increase of microbleeds in the deep cerebral hemisphere, 
while a high level of LDL-C may act as a protective factor 
against increased microbleeds.[11,15] None of our patients 
had low serum levels of TC, HDL-C, or LDL-C, potentially 

Table 1: Summary of four patients.

Patient 1 Patient 2 Patient 3 Patient 4

Age (y.o.) 47 53 65 75
Gender Woman Man Woman Woman
Me. his. HT, DM Unremarkable Unremarkable HT, DM
Anti plt./coag. therapy (-) (-) (-) (-)
Initial BP (mmHg) 184/120 184/131 168/68 186/110
TC (128–219 mg/dl) 279 203 201 245
LDL-C (70–139 mg dl) 197 123 90 145
HDL-C (41–96 mg/dl) 47 60 95 64
Hemo. Type rt. . and lt. . lt. Pu. and rt. . lt. Pu. and rt. Pu. lt. . and rt. .
Size of sym. he. (mm) 16×19×21 52×35×38 20×40×35 19×30×25
Spot sign (-) (-) (-) (-)
Date of MRI PHD 0 PHD 0 PHD 1 PHD 8
Location of microbleeds rt. ., med., pons, lt. tl rt. Pu. (-) lt. cereb., rt. ., lt. tl.
Treatment Conservative Surgery Conservative Conservative
mRS at Dis. 2 4 3 4
bil: Bilateral, BP: Blood pressure, cereb: Cerebellum, coag: Coagulation, Dis.: Discharge, DM: Diabetes mellitus, HDL-C: High-density lipoprotein cholesterol, 
he.: Hematoma, Hemo.: Hemorrhage, his.: History, HT: Hypertension, LDL-C: Low-density lipoprotein cholesterol, lt: Left, Me.: Medical: med.: Medulla 
oblongata, MRI: Magnetic resonance imaging, mRS: modified Rankin scale, PHD: Post hospitalization day, plt.: Platelet, Pu.: Putamen, rt: Right, TC: Total

Figure  4: Noncontrast axial computed tomography (CT) shows a 
left thalamic hemorrhage, 19 mm × 30 mm × 25 mm in dimension, 
in addition to small hematomas, 2 and 8 mm in dimensions in the 
right thalamus and right cerebellar hemisphere, respectively (a and 
b, dashed arrow; b, arrow). e small hematomas appear hyperdense 
on CT, while hypointense on T2*-weighted magnetic resonance 
imaging (T2*WI) (a-d, dashed arrow). On axial T2*WI, most of the 
left thalamic hemorrhage appears isointense (d, arrow). In addition, 
other microbleeds are identified in the right thalamus, left cerebellar 
hemisphere, and left temporal lobe (c and d, arrowhead).
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promoted factors for the development of microbleeds. 
Further, accumulation of cases is required for an enhanced 
understanding of SBICHs.

CONCLUSION

SBICHs are rare bilateral hemorrhages that may present 
with asymptomatic microbleeds in the putamen or thalamus 
coupled with symptomatic, subsequent hemorrhages in 
the contralateral counterparts. e latter hemorrhage may 
develop during the subacute phase of microbleeds in the 
putamen or thalamus.
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