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Abstract t 

Magneticc Resonance Imaging (MRI) has become a valuable technique for the 

imagingg of the brain. The T2*-weighted gradient echo MRI-technique is used to 

identifyy hemosiderin deposits in the brain. These so-called micro-bleeds are indicative 

off  previous asymptomatic bleedings. Three studies have shown a possible predictive 

valuee of these micro-bleeds for symptomatic intracerebral hemorrhages. These studies 

includedd a substantial percentage of patients with lobar intracranial bleedings, 

indicatingg a high incidence of amyloid angiopathy and a high age. We hypothesized 

thatt the prevalence of the micro-bleeds would be lower in a patient group with 

spontaneouss deep intracerebral hemorrhages, since these patients are younger and less 

likelyy to have amyloid angiopathy. We set out to study this in a matched case-control 

studyy including patients with a spontaneous intracranial bleeding and age and sex 

matchedd Parkinson controls. The prevalence of the micro-bleeds was significantly 

higherr in the patients with a spontaneous intracerebral bleeding as compared to the 

controlss (69 versus 5%; p = 0.001). This observation may be of interest, especially 

whenn treatment with anti-thrombotics is considered in patients with generalized 

atheroscleroticc vascular disease. 

Introductio n n 

Inn the last decade Magnetic Resonance Imaging (MRI) has become a readily 

availablee and non-invasive technique for the imaging of the brain, which has led to 

betterr understanding of the pathophysiology of neurological diseases, among which 

intracerebrall  hemorrhages. T2*-weighted gradient echo MRI technique has been 

identifiedd as a valuable technique to identify hemosiderin deposits in the brain, which 

aree indicative of previous asymptomatic micro-bleeding (micro-bleeds). 186 

Thesee microbleeds have been associated with hypertension and the presence of 

cerebrall  amyloid angiopathy.I87 Only a few studies have been published that support 

thee hypothesis that patients with these micro-bleeds are more prone to develop 

symptomaticc intracerebral hemorrhages. One study found a prevalence of hemosiderin 

depositss of 54% in 109 patients with primary intracerebral haemorrhage. 188 ancj the 

controll  group of 280 asymptomatic individuals was found to have a prevalence of 6%. 
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Anotherr study found 57% of 30 patients with intracerebral hematoma to have these 

microbleedings.. 189 The last study investigating the association between intracerebral 

bleedingg and microbleeds observed in 35 patients 71% with microbleeds on MRI.190 

Thiss observation is of interest especially for patients treated with different kinds of 

anticoagulantt therapy, like vitamin K antagonists and aspirin, having a higher risk of 

intracerebrall  bleeding. The mean age of the patients in the three reported series was 

overr 60 years and a large proportion of the patients had lobar hematoma's which may 

indicatee that a large proportion had cerebral amyloid angiopathy. 

Wee designed a case-control study in order to evaluate in a group of patients with a 

primaryy spontaneous bleeding in deep regions of the brain (basal ganglia, thalamus, 

cerebellumm and brainstem) whether the prevalence of hemosiderin depositions is indeed 

ass high as reported before in older patients including those with lobar hematoma's. We 

comparedd these patients with an age- and sex matched group of neurologic 

symptomaticc hospital patients routinely screened with MRI for Parkinsons disease. 

Methods s 

PatientsPatients - The matched case-control study was conducted in the Academic Medical 

Centerr a tertiary teaching hospital in Amsterdam, the Netherlands. From 1 June 2001 to 

311 December 2002 all consecutive patients an intracerebral bleeding in the basal 

ganglia,, thalamus, brainstem or cerebellum, admitted to the departments Neurology or 

Neurosurgeryy were included in the study. Patients younger than 40 years of age, with 

traumatic,, or other well-defined causes for an intracerebral hemorrhage were excluded. 

ControlsControls - For every case we identified one or two (if possible) control individual, 

fromm a cohort of patients screened for Parkinson's disease in our hospital, matched for 

gender,, age (  3 years). The Parkinson control group was chosen because these patients 

weree hospital patients with neurological symptoms not associated with vascular 

pathology. . 

CollectionCollection of the data - Data was collected concerning the medical history and the 

usee of concomitant medication. Furthermore, data was collected about smoking habits 

(smokerr or non-smoker), use of alcohol (non-drinker and user of alcohol). 

Hypertensionn was defined as a blood pressure of more than 140/90 mm/Hg on two 

consecutivee occasions more that two weeks after the event, only for the cases or a 
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historyy of and the use of anti-hypertensive medication. Diabetes mellitus was defined as 

aa fasted glucose level of above 7 mmol/L on two occasions more than 3 days after the 

bleedingg event, for the cases or the use of insulin or oral anti-diabetic medication before 

thee bleeding event. 

TheThe MRI protocol - The protocol used to find the hemosiderin depositions was: 1) 

axiall  Tl-weighed spin echo (5 mm); 2) axial PD/T2-weighted fast spin echo (5 mm); 3) 

axiall  T2*-weighted gradient echo (5 mm). Hemosiderin deposits (micro-bleeds) were 

definedd as local hypointense signals on a T2-weighted SE image, or a T2*-weighted 

gradientt echo image, with corresponding normal or slightly abnormal hypointense 

signalss on a Tl-weighted SE image. The primary endpoint was the presence or non-

presencee of micro-bleeds on a gradient echo T2*weighted technique in the non-affected 

hemisphere,, scored by one independent reviewer, only the side not affected with the 

bleedingg was used for the assessment of the hemosiderin depositions. For the controls 

wee used MRI scans that were performed before the patient was operated upon 

wheneverr possible, if this was not possible the traject for the pallidotomy was excluded 

forr the evaluation. 

StatisticalStatistical analysis-Tho, analyses were performed in SPSS 11.0.1 statistical package. 

Forr continuous variables we wil l present means (  SD). The differences between the 

twoo groups were calculated by conditional logistic regression, to account for the 

matchingg of the patients and controls. Age was used as a continue variable. 

Results s 

PatientPatient characteristics- During the study period between 1 June 2001 and 31 December 

2002,, 33 patients with a spontaneous deep intracerebral bleeding over 40 years of age 

weree admitted to our hospital. Six patients died before a MRI scan was performed, 9 

patientss were referred to another hospital before a MRI was made. For 3 patients the 

MRII  was impossible to evaluate. Finally, for two patients we were not able to find a 

matchedd control. Therefore, 13 patients were left with a MRI that could be evaluated. 

Thee characteristics of the patients with a spontaneous deep intracerebral bleeding and 

thee Parkinson controls are listed in Table I. Patients with an intracranial bleeding were 

slightlyy older, although not significant (57 versus 54; p = 0.4). A history of 

hypertensionn was more prevalent in patients with a spontaneous intracerebral bleeding 

(777 versus 15%; p = 0.03). Furthermore, more patients with an intracerebral bleeding 
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Agee (years, mean  sd) 

Malee sex (%) 

Hypertensionn (%) 

Diabetess mellitus (%) 

Alcoholl  user (%) 

Currentt smoker (%) 

Sitee of the bleeding 

CC erebel lar/brai nstem 

Thalamus/basall  ganglia 

Hemosiderinn deposition 

Yes s 

Cases s 

(N=13) ) 

57  10 

77 (54%) 

10(77%) ) 

4(31%) ) 

2(15%) ) 

66 (50%) 

11 (8%) 

12(92%) ) 

99 (69%) 

Controls s 

(NN = 20) 

544 8 

10(50%) ) 

33 (15%) 

00 (0%) 

2(11%) ) 

44 (22%) 

— — 
— — 

11 (5%) 

P-value e 

0.40 0 

— — 
0.03 3 

0.38 8 

1.00 0 

0.23 3 

0.002 2 

Tablee I: Overall characteristics of the patient population 

hadd a history of diabetes mellitus (31% versus 0%; p = 0.38). Sixty-nine percent of the 

patientss with a deep intracerebral bleeding had one or more micro-bleed. For the 

controlss this value was 5% this difference was statistically significant (p = 0.002). 

Discussion n 

Inn this study we show that micro-bleeds are similarly prevalent in relatively young 

patientss with a hemorrhage in the deep regions of the brain in comparison with series in 

olderr patients of which a large proportion had lobar hematoma's. The prevalence of the 

micro-bleedss varied in these other studies between 54% and 71%.1°8-190 

Mostt spontaneous intracerebral hemorrhages are either caused by degenerative 

changess in small perforating vessels or by cerebral amyloid angiopathy. Hemorrhages 

causedd by degenerative changes are often found in deep regions of the brain: basal 

ganglia,, thalamus, cerebellum and brainstem. In contrast, in cerebral amyloid 

angiopathy,, the hemorrhages usually occur at the border between white and grey 

matter.. 187 |n patients with lobar hemorrhages, MRI may give a clue to the diagnosis 

off  amyloid angiopathy by showing evidence of previous punctate hemorrhages. 191 By 

selectingg patients with spontaneous hemorrhages in the deep regions of the brain, the 

meann age of the patients will be lower than in a study of patients in which both deep 
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andd lobar hematoma's are included. The expectation is that patients who present with 

lobarr hematoma's more often have amyloid angiopathy than patients with hematoma's 

inn the deep regions of the brain and the patients with amyloid angiopathy are usually 

oder.. Since we selected patients with hematoma's in the deep regions of the brain and 

becausee our patients were younger, we probably included less patients with amyloid 

angiopathyy than in the other series. We therefore expected to find a considerably lower 

frequencyy of micro-bleeds in our patient group. However, we found a relatively high 

frequencyy and therefore it is not to be expected that a larger study wil l show much 

differencee between patients with lobar hematoma's and those with hematoma's in the 

deepp regions of the brain. 

Thee observation that patients at a relatively younger age often have micro-bleeds, is 

potentiallyy very important for patients treated with vitamin K antagonists and other 

meanss of anticoagulation therapy, like platelet function inhibitors. Since patients with 

degenerativee changes in small vessels of the brain often have generalized vascular 

pathologyy they have a high chance to be treated with antithrombotic therapy. These 

patientss may be at high risk of developing large symptomatic hematoma's instead of 

asymptomaticc micro-bleeds. However, if this were true we would expect a larger 

proportionn of patients over 50 years of age who are on antithrombotic treatment to 

developp symptomatic intracranial bleeding. Therefore, the question is not why patients 

onn antithrombotic treatment for generalized vascular pathology develop intracerebral 

hematoma'ss but why so few patients have this serious complication. 
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