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 Introduction 

 Transient ischaemic attack (TIA) mimics have recent-
ly been reported as unusual clinical manifestations of 
 focal subarachnoid haemorrhage (SAH) and it has been 
suggested that cerebral amyloid angiopathy (CAA) may 
be associated with this type of lesion  [1–3] . The clinical 
diagnosis of CAA is currently based on the Boston crite-
ria, which requires the presence of intracerebral haemor-
rhage, whereas focal SAH is not considered  [4] .

  We report here 7 cases of TIA mimics caused by focal 
SAH in elderly people with the possible implication of 
cerebral amyloid angiopathy.

  Case Reports 

 Patient 1 
 A 76-year-old man with treated hypertension presented in Oc-

tober 2006, with paraesthesia in the left arm that developed pro-
gressively over 15 min, without headache. The first unenhanced 
head CT scan revealed hyper-density in the right central sulcus 
compatible with acute subarachnoid blood, without vascular arte-
rial or venous abnormalities on CT angiography. FLAIR and gra-
dient-recalled echo MRI confirmed the hyperintensity and gradi-
ent susceptibility changes respectively, consistent with focal SAH 
within the right central sulcus. No microbleeds were observed. 
MRI angiography showed no vascular abnormalities, and electro-
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 Abstract 

 We describe here 7 elderly patients with a transient neuro-
logical deficit due to a focal subarachnoid haemorrhage, 
identified from the Dijon Stroke Registry over 4 years. These 
7 patients presented a clinical pattern marked by focal par-
aesthesia, with several stereotyped focal episodes (5 of the 
7 cases), lasting less than 30 min (6 of the 7 cases), and asso-
ciated with a cognitive decline (4 of the 7 cases). Headache 
was present in only 1 case. Neuroimaging revealed focal 
haemorrhage present in a cortical sulcus contralateral to the 
symptoms. No vascular lesions nor epileptic mechanisms 
nor ischemic lesions were observed. This syndrome could be 
explained by a spreading depression, and the focal sub-
arachnoid haemorrhage could reflect possible cerebral amy-
loid angiopathy, suggested by the cognitive decline present 
in more than 50% of our series. Our observations suggest 
that focal subarachnoid haemorrhage may be diagnosed by 
MRI in the absence of acute headache and it may be revealed 
by transient focal and repetitive sensory perturbations. In 
medical practice, it is important to evoke this diagnosis in the 
elderly to avoid inappropriate treatment. 
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encephalography (EEG), electrocardiogram (EKG), transoesoph-
ageal echocardiography (TEE) and biological screening showed 
no abnormalities either. Treatment of the hypertension was rein-
forced. There was no new event at 36 months of follow-up, but a 
cognitive decline was observed, with a Mini-Mental-Score (MMS) 
of 24/30, associated with executive dysfunction and anterograde 
memory trouble.

  Patient 2 
 On February 12, 2007, a 73-year-old man with no medical his-

tory, experienced transient dysarthria followed 5 min later by a 
sensory deficit in the right arm lasting for 30 min without an as-
sociated headache. A second and third stereotyped episode oc-
curred on March 10, 2007. The first unenhanced head CT scan 
performed 3 h after the first TIA was normal. FLAIR and gra-
dient-recalled echo MRI performed 4 h after the second TIA
confirmed focal SAH in the left central and precentral sulci. No 
microbleeds were noted. CT and MRI angiography showed no 
arterial or venous abnormalities. EEG, Holter-EKG, TEE and bio-
logical screening were normal. He was treated empirically with 
carbamazepine. There were no new events and no cognitive de-
cline during 24 months of follow-up.

  Patient 3 
 In February 2008, a 75-year-old woman with no medical his-

tory presented 3 stereotyped episodes of transient paraesthesia in 
the left face and, 10 min later, in the left arm lasting 15, 10 and 15 
min, respectively, over 3 weeks, without a headache. The first un-
enhanced CT scan after the first episode was normal but MRI 
after the third episode confirmed focal SAH within the right fron-
toparietal sulcus. No microhaemorrhage was found. CT and MRI 
arterial and venous angiographies were normal, as were Holter-
EKG, TEE, EEG and biological screening. The MMS after the 
third transient event was 25. She was treated empirically with ga-
bapentin. There were no new events and the MMS remained sta-
ble during 12 months of follow-up.

  Patient 4 
 A 65-year-old man, with tobacco abuse, presented in April 

2008 with 2 transient episodes of dysarthria with progressive par-
aesthesia on the right face and 10 min later in the right arm, with-
out a headache or aphasia. The episodes lasted between 3 and
5 min and occurred over 3 days. The first unenhanced head CT 
performed after the first episode showed a focal SAH within the 
left central sulcus with no microhaemorrhage ( fig. 1 ). MRI per-
formed after the sixth episode revealed focal SAH within the left 
central sulcus ( fig. 2 ). CT and MRI angiography, EEG and Holter-
EKG and TEE were normal. He was treated empirically with gab-
apentin and the outcome was normal, with no recurrent events or 
cognitive decline (MMS = 28) during 8 months of follow-up.

  Patient 5 
 An 80-year-old man, with treated hypertension and hyper-

cholesterolemia, experienced 3 transient episodes of stereotyped 
paraesthesia on the left face and arm, with dysarthria and right 
hemicranial headache, lasting 10 to 20 min over 30 days. Unen-
hanced head CT after the first episode revealed a focal SAH 
within the right parietal sulcus confirmed by MRI performed 
after the third episode, with no microhaemorrhage. CT and 
MRI angiographies showed no vascular malformation and com-
plete cardiac, EEG and biological tests were normal. One month 
later, the patient presented left hemiplegia induced by a right 
fronto-parietal hematoma. The second CT angiography re-
vealed neither aneurysm nor venous abnormalities. A cognitive 
decline was observed 6 months later (MMS = 24), with no recur-
rent episodes.

  Patient 6 
 A 76-year-old woman, with a history of past tobacco use, pre-

sented 3 stereotyped episodes of paresthesia of the left face, which 
diffused 15 min later to the left arm and lasted between 1 and
16 h, without headache. CT scan showed a focal SAH within the 
right central and parietal sulci, confirmed by MRI. Head CT and 
MRI angiographies showed no vascular changes, and no micro-
haemorrhages were found. The EEG and complete cardiac and 
biological tests were normal. No recurrent events were observed 

  Fig. 1.  Unenhanced CT scan showing a fo-
cal subarachnoid haemorrhage in the left 
median sulcus (patient 4). 
  Fig. 2.  Axial brain T2 FLAIR-weighted 
MRI showing the left central sulcus sub-
arachnoid haemorrhage (patient 4). 

  1    2  
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over 24 months of follow-up, but a disorder in executive function 
was noted with an MMS of 28.The patient was empirically treated 
with gabapentin.

  Patient 7 
 An 82-year-old woman, with a history of treated hypertension, 

presented in February 2009 with 2 transient episodes of paraes-
thesia of the right arm in the same day, each of which lasted 10 
min. There was neither motor failure nor aphasia nor headache. 
Head CT scan and MRI showed a focal SAH in the left parietal 
sulcus. CT and MRI angiographies were normal, as were the EEG, 
and complete cardiac and biological tests. The outcome at 6 
months was normal.

  Discussion 

 We report 7 well-defined cases of stereotyped, recur-
rent and transient somatosensory deficits secondary
to spontaneous focal, contralateral, non-traumatic and 
non-aneurysmal SAH. These 7 cases were identified in a 
series of 11 cases of focal SAH recorded in the Dijon 
Stroke Registry, the methodology of which has been de-
scribed elsewhere  [5] . Briefly, the diagnosis of focal SAH 
was made if neuroimaging demonstrated acute blood in 
the subarachnoid space of a cortical sulcus without asso-

Table 1. C linical and radiological characteristics of the patients

Patient
No.

Sex Age
years

Vascular risk
factors

Clinical characteristics Brain CT scan Brain MRI Follow-up

1 male 76 hypertension Oct 2006: paraesthesia in left arm 
that developed progressively over 
15 min, without headache

hyperdensity in the right 
central sulcus compatible 
with acute subarachnoid 
blood, without vascular 
arterial or venous 
abnormalities on CT 
angiography

SAH within right central 
sulcus; no microbleeds or  
vascular abnormalities 
observed 

cognitive decline, 
but no new event 
at 36 months

2 male 63 none Feb 2007: transient dysarthria 
followed 5 min later by a sensory 
deficit in right arm lasting for 30 
min without associated headache
March 2007: 2nd and 3rd 
stereotyped episodes

normal focal SAH, in left central 
and precentral sulci;
no microbleeds noted;
MRI angiography showed 
no arterial or venous 
abnormalities

no new event at 
24 months

3 female 75 none Feb 2008: 3 stereotyped episodes 
of transient paraesthesia in left 
face and 10 min later in left arm 
lasting 15, 10 and 15 min, 
respectively, over 3 weeks, without 
headache

normal focal SAH within right 
frontoparietal sulcus; no 
microhaemorrhage found; 
CT and MRI arterial and 
venous  angiographies 
normal

no new event at 
12 months

4 male 65 tobacco
abuse

April 2008: 6 transient episodes
of dysarthria with progressive
para esthesia on right face and 10 
min later in right arm, without 
headache or aphasia. 

focal SAH within left
central sulcus with no
microhaemorrhage

focal SAH within left 
central sulcus

no new event at 8 
months

5 male 80 hypertension,
hyperchol-
esterolemia,
tobacco abuse

June–July 2008: 3 transient 
episodes of stereotyped 
paraesthesia on left face and arm, 
with dysarthria and right 
hemicranial headache, lasting 10–
20 min, over 30 days

focal SAH within right
parietal sulcus

focal SAH within right
parietal sulcus; no 
microhaemorrhage; no 
vascular malformation

August 2008: left 
hemiplegia 
revealing right 
frontoparietal 
intracerebral 
haemorrhage; 
cognitive decline 
at 6 months 

6 female 76 tobacco
abuse

June 2007: 3 stereotyped episodes
of paresthesia on left face, which 
diffused 15 min later to left arm 
and lasted 1–16 h, without 
headache

focal SAH within right 
central and parietal sulci

focal SAH within the right 
central and parietal sulci;
no vascular changes;
no microhaemorrhage

cognitive decline, 
but no new event 
at 24 months

7 female 82 hypertension Feb 2009: 2 transient episodes of 
paraesthesia of right arm in same 
day, each lasting 10 min

focal SAH in left parietal 
sulcus

focal SAH in left parietal 
sulcus

no new event at 6 
months
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ciated intracerebral haemorrhage. The 4 other cases not 
reported here were diagnosed after neuroimaging per-
formed for isolated headache.

  Our 7 cases presented a characteristic clinical pattern, 
occurring in elderly patients and marked by focal sensory 
trouble with predominant paraesthesia (7 of the 7 cases), 
occurring in a progressive migratory way (5 of the 7 cas-
es), lasting less than 30 min (6 of the 7 cases) correspond-
ing to the usual duration of TIA  [6]  and associated with 
a cognitive decline in the outcome (4 of the 7 cases). 
Headache was present in only 1 case. Neuroimaging re-
vealed acute subarachnoid blood in a cortical sulcus con-
sistent with focal SAH contralateral to the symptoms. 
Brain and vascular imaging did not reveal aneurysm, an-
gioma, cavernoma or cortical vein thrombosis. Patients 
had no history of cranial trauma, migraine or epilepsy, 
and antiplatelets or anticoagulants had not been used be-
fore the first TIA mimic. None of the 7 patients had a his-
tory of cognitive impairment before the first TIA mimic.

  We assume that focal SAH may be related to CAA. 
Several arguments are in favour of this hypothesis. The 
age of the patients ranged from 63 to 82 years, and it is 
well recognized that the prevalence of CAA increases 
dramatically with age. Other possible causes of intrasul-
cal bleedings – including venous thrombosis, arteriove-
nous malformations and oral anticoagulants – were ruled 
out by complementary explorations. In addition, from a 
clinical point of view, 3 of our 7 patients developed cogni-
tive impairment during follow-up, and lobar intracere-
bral haemorrhage occurred in 1 patient. These features 
are commonly associated with CAA. Nevertheless, our 
observations were limited by the fact that no anatomo-
pathological evidence of CAA was available. However, 
previous studies have suggested that focal SAH, as super-
ficial siderosis, may be associated with CAA confirmed 
by autopsy  [2, 3, 7–9] . In a recent study, superficial sid-
erosis was detected in 60% of the 38 patients with histo-
pathologically proven CAA compared with none of the 
22 control patients with non-CAA forms of intracerebral 
haemorrhage  [9] . For the authors, the inclusion of super-
ficial siderosis in the Boston criteria for CAA-related in-
tracerebral haemorrhage may increase its sensitivity. Sur-
prisingly, none of our patients had microbleeds on T2 *  
gradient-recalled echo MRI whereas such lesions were 
found in 47% of patients with confirmed CAA  [9] .

  The mechanism that links focal SAH and TIA mimics 
is unclear. The hypothesis of an ischemic lesion induced 
by an arterial spasm within the focal SAH was not ob-
served in any of our 7 cases or in the 4 cases of Izenberg 
et al.  [1] . A focal epileptic seizure induced by the focal 

SAH is not possible because the duration of the episode 
is too long, close to 30 min. Only 1 patient had a short 
episode lasting approximately 5 min. As in the 4 cases of 
Izenberg et al., the EEG was normal in our patients  [1] . 
The 30-min episodes of migratory and stereotype paraes-
thesia and other sensory symptoms were thought to be 
compatible with a migrainous aura  [10, 11] . The link be-
tween aura and SAH has already been reported in cases 
of transient visual and somato-sensory symptoms, asso-
ciated with severe aneurysmal SAH  [12] . Izenberg et al. 
hypothesized that the spreading depression underlying 
migraine with aura may be the mechanism of the epi-
sodic symptoms triggered by the presence of SAH  [1, 13] . 
This hypothesis is strengthened by animal studies dem-
onstrating cortical spreading depression with induced 
SAH, and by human cases  [1, 14] . Aura without headache 
does exist, and the fact that 5 of the 7 cases in our series 
experienced several stereotyped auras suggests that the 
presence of blood in the subarachnoid spaces may trigger 
recurrent cortical spreading depression. The question is 
about whether only acute bleeding in the subarachnoid 
spaces is responsible for the cortical spreading depres-
sion. In their study, Izenberg et al. identified 3 patients 
who experienced multiple repeated auras over months af-
ter SAH, without proof of re-bleeding. This suggests that 
cortical haemosiderin may also trigger recurrent cortical 
spreading depression for a prolonged time after an initial 
SAH  [1] .

  Three of our patients were treated with gabapentin. 
This anti-epileptic drug has been shown to be efficient in 
the prevention of chronic migraine  [16] . From a patho-
physiological point of view, it has been shown that the 
phenomenon of cortical spreading depression can be in-
duced by elevated extracellular potassium, glutamate, 
and inhibition of Na/K ATPase  [17] . Calcium signalling 
in astrocytes may lead to the induction of epileptiform 
hypersynchronous activity in adjacent neuronal net-
works as a result of glutamate released from the astro-
cytes, and gabapentin is known to effectively suppress 
calcium signalling in astrocytes. These observations are 
particularly relevant to the issue of the commonality be-
tween migraine and epilepsy, and may explain why astro-
cytes are an important target for antiepileptic drugs, and 
particularly gabapentin, in the prophylaxis of cortical 
spreading depression.

  The 7 observations, collected over 3 years, show the 
relatively high frequency of this clinical presentation. 
Our series highlights the fact that a transient sensory pro-
gressive focal and recurrent episode in elderly people may 
mimic a classical TIA, and may be associated with a con-
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tralateral SAH that is not systematically detectable by 
non-enhanced or enhanced head CT. Indeed, the sensi-
tivity of CT scans for the detection of SAH is lower than 
that of MRI, especially T2 FLAIR images  [18, 19] , and it 
has been suggested that CT scanning is unreliable for re-
vealing the subarachnoid blood produced by a small 
bleed. Indeed, the depiction of SAH with CT depends on 
the attenuation values of the blood in the CSF spaces, 
whereas that of MRI mainly depends on the difference of 
the T1 and T2 relaxation times of the SAH relative to 
those of the CSF and brain parenchyma. The CT attenu-
ation value of blood is related linearly to haematocrit and 
haemoglobin  [20] . Although CSF protein concentration 
also shows a linear relationship with the CT attenuation 
value, the normal and pathologic ranges show only a 
minimal change. Therefore, CT is not sensitive for detect-
ing pathologic alterations in CSF protein  [19, 20] . The 

pathologic alterations are related predominantly to the 
haemoglobin molecule, not to the iron or protein content. 
Hence, CT often fails to reveal minor leaks: at low hae-
matocrit levels, the CT values become progressively less 
than those of normal cortex, and therefore leaks are more 
difficult to see  [19] .

  As a consequence, MRI appears to be necessary in pa-
tients with transient neurological deficits, so as to elimi-
nate focal SAH, to avoid misdiagnosis as a classical TIA 
and the subsequent treatment with antiplatelets or anti-
coagulants.

  Acknowledgement 

 We thank Philip Bastable for reviewing the English.
 

 References 

  1 Izenberg A, Aviv RI, Demaerschalk BM, et al: 
Crescendo transient Aura attacks: a tran-
sient ischemic attack mimic caused by focal 
subarachnoid hemorrhage. Stroke 2009;   40:  
 3725–3729. 

  2 Feldman HH, Maia LF, Mackenzie IR, et al: 
Superficial siderosis: a potential diagnostic 
marker of cerebral amyloid angiopathy in 
Alzheimer disease. Stroke 2008;   39:   2894–
2897. 

  3 Katoh M, Yoshino M, Asaoka K, et al: A re-
stricted subarachnoid hemorrhage in the 
cortical sulcus in cerebral amyloid angiopa-
thy: could it be a warming sign? Surg Neurol 
2007;   68:   457–460. 

  4 Knudsen KA, Rosand J, Karluk D, Greenberg 
SM: Clinical diagnosis of cerebral amyloid 
angiopathy: validation of Boston criteria. 
Neurology 2001;   56:   537–539. 

  5 Benatru I, Rouaud O, Durier J, et al: Stable 
stroke incidence rates but improved case-fa-
tality in Dijon, France, from 1985 to 2004. 
Stroke 2006;   37:   1674–1679. 

  6 Albers GW, Caplan LR, Easton JD, et al: 
Transient ischemic attack: proposal for a new 
definition. N Engl J Med 2002;   347:   1713–
1716. 

  7 Karabatsou K, Lecky BR, Rainov NG, et al: 
Cerebral amyloid angiopathy with symp-
tomatic or occult subarachnoid haemor-
rhage. Eur Neurol 2007;   57:   103–105. 

  8 Takeda S, Yamazaki K, Miyakawa T, et al: 
Subcortical hematoma caused by cerebral 
amyloid angiopathy: does the first evidence 
of hemorrhage occur in the subarachnoid 
space? Neuropathology 2003;   23:   254–261. 

  9 Linn J, Halpin A, Demaerel P, et al: Preva-
lence of superficial siderosis in patients with 
cerebral amyloid angiopathy. Neurology 
2010;   74:   1346–1350. 

 10 Kleinig TJ, Kiley M, Thompson PD: Acute 
convexity subarachnoid haemorrhage: a 
cause of aura-like symptoms in the elderly. 
Cephalalgia 2008;   28:   658–663. 

 11 Cutrer FM, Huerter K: Migraine aura. Neu-
rologist 2007;   13:   118–125. 

 12 Dreier JP, Sakowitz OW, Unterberg AW, et al: 
Migrainous aura starting several minutes af-
ter the onset of subarachnoid hemorrhage. 
Neurology 2001;   57:   1344–1345. 

 13 Sanchez-del-Rio M, Reuter U: Migraine 
aura: new information on underlying mech-
anisms. Curr Opin Neurol 2004;   17:   289–293. 

 14 Dreier JP, Woitzik J, Fabricius M, et al: De-
layed ischaemic neurological deficits after 
subarachnoid haemorrhage are associated 
with clusters of spreading depolarizations. 
Brain 2006;   129:   3224–3237. 

 15 Brunot S, Fromont A, Ricolfi F, Moreau T, 
Giroud M: Focal subarachnoid hemorrhage 
and cerebral amyloid angiopathy: a non-for-
tuitous association. Rev Neurol (Paris) 2010;  
 166:   83–89. 

 16 Di Trapani G, Mei D, Marra C, Mazza S, 
Capuano A: Gabapentin in the prophylaxis 
of migraine: a double-blind randomized pla-
cebo-controlled study. Clin Ter 2000;   151:  
 145–148. 

 17 Rogawski MA: Common pathophysiologic 
mechanisms in migraine and epilepsy. Arch 
Neurol 2008;   65:   709–714. 

 18 Ogawa T, Inugami A, Fujita H, et al: MR di-
agnosis of subacute and chronic subarach-
noid hemorrhage: comparison with CT. AJR 
Am J Roentgenol 1995;   165:   1257–1262. 

 19 Noguchi K, Seto H, Kamisaki Y, Tomizawa 
G, Toyoshima S, Watanabe N: Comparison 
of f luid-attenuated inversion-recovery MR 
imaging with CT in a simulated model of 
acute subarachnoid hemorrhage. AJNR Am 
J Neuroradiol 2000;   21:   923–927. 

 20 Norman D, Price D, Boyd D, Fishman R, 
Newton TH: Quantitative aspects of com-
puted tomography of the blood and cerebro-
spinal f luid. Radiology 1977;   123:   335–338. 

  

D
ow

nloaded from
 http://karger.com

/ced/article-pdf/30/6/597/2348048/000319780.pdf by BC
U

 Lausanne user on 22 August 2024


