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hemisphere, as well as hematoma in the left hemisphere at
acute stage (figure 1). There was no other hemorragic lesion as
cerebral microbleeds on gradient echo sequence. Glasgow Coma
Scale (GCS) was 6/15 points; he was intubated and followed-up
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cannabis, but negative for other stimulants as cocaine, heroin,
and amphetamines.
Extracranial Doppler ultrasonography of carotid and vertebral
arteries and MRI-angiography were normal. The digital subtrac-
tion angiography showed vasospasm in the left internal carotid
artery. At discharge, GCS of the patient was 15/15 points with a
NIHSS of 3 points. At 6th month of follow-up in outpatient stroke
clinic, his neurological status was stable. However, his family
members stated that he was still on cannabis use with lower
doses and frequencies in compared to pre-event period. The
patient did not accept to perform control cranial digital subtrac-
tion angiography.

Discussion

Although case reports and population-based studies have dem-
onstrated a clear temporal relationship between stroke and
cannabis use, it is still difficult to establish a causal relationship
[1–3]. Most of the reported cases are younger than 50 years
without any vascular risk factors; though concomitant alcohol
and tobacco consumption were suggested as potential trigger-
ing factors [4,5]. The lack of lesions in the cerebrovascular
structure supports the hypothesis of altered cerebral autoregu-
lation and regional hypoperfusion in the pathogenesis of can-
nabis-related ischemic stroke [3–5]. An acute progressive
inflammation and thrombosis in cerebral arteries, as in throm-
boangiitis obliterans, was also suggested in the pathogenesis of
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Accepted 3 J
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Both hemorrhagic and
ischemic stroke
following high doses of
cannabis consumption
Accident vasculaire cérébral hémorragique
ischémique après consommation de doses
élevées de cannabis

Cannabis-related strokes have rarely been reported desp
widespread use. In the literature, only limited number o
reports was described to have stroke possibly related to 

bis use; yet there is only one patient described with a h
rhagic stroke associated with cannabis use [1–3]. To best
knowledge, here, we report the first case of both hemo
and ischemic stroke following high doses of ca
consumption.

Case report

A 38-year-old man was admitted to the emergency depa
due to right-sided hemiplegia, motor aphasia and impairm
consciousness. In his cranial computed tomography (CT), 

hematoma (70 � 40 mm) was detected in left basal g
Cranial magnetic resonance imaging (MRI) showed tw
metric foci of restricted diffusion in the right ce
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in intensive care unit. He was transported to stroke uni
weeks later; he was conscious with a GCS score of 12/15 

The NIHSS (National Institute of Health Stroke Scale) sco
12 points.
His past medical history was unremarkable, except for fre
alcohol consumption, tobacco smoking (18 pack-years
cannabis use. His family members stated that his ca
consumption has increased within the last four month
about two hours before the event, he consumed more th
of cannabis via bong. His blood pressure measurement
stable within normal ranges all through his hospitaliza
stroke unit. He had no past medical history of hypertens
any other cardiac, neurological or vascular disease. 

electrocardiography, transthoracic and transoesophageal
cardiography were normal. Detailed biochemistry tests, c
terol profile, markers of vasculitis (ANA, anti-ds DN
anticardiolipin and antiphospholipid antibodies, antinucle
tor, antineutrophil cytoplasmic antibody), serology for h
immunodeficiency virus, syphilis, and hepatitis B and 

tests for hematological disorder (protein S/C, anti-throm
activity, fibrinogen, Factor V Leiden/prothrombin/MTHFR
tions) were all normal. Urine screening was strongly posit
tome 44 > n81 > January 2015

http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.07.017&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.07.017&domain=pdf
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0010
http://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=412
http://www.hcsp.fr/explore.cgi/avisrapportsdomaine?clefr=412
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0050
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0050
http://refhub.elsevier.com/S0755-�4982(14)00513-�2/sbref0050
mailto:patrick.chariot@jvr.aphp.fr
http://dx.doi.org/10.1016/j.lpm.2014.07.017
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.021&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.021&domain=pdf
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00480-�1/sbref0045
mailto:arsene.mekinian@jvr.aphp.fr
http://dx.doi.org/10.1016/j.lpm.2014.05.021
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.020&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.020&domain=pdf
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0040
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0045
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0050
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0050
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0050
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0055
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0055
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0055
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0060
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0060
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0065
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0065
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0065
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0070
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0070
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0075
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0075
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0080
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0080
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0080
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0085
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0085
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0085
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0090
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0090
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0095
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0095
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0095
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0100
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0100
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0100
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0100
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0100
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0105
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0105
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0110
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0110
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0115
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0115
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0115
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0120
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0120
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0120
http://refhub.elsevier.com/S0755-�4982(14)00479-�5/sbref0120
mailto:mc-vantyghem@chru-lille.fr
http://dx.doi.org/10.1016/j.lpm.2014.05.020
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.022&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1016/j.lpm.2014.05.022&domain=pdf


ischem
most of
induced
failure 

the pat
Anothe
hemisp
tected 

hemorr
territori
blood p
In the p
doses o
risk fac
nabis c
tobacco
warran
cannab

Disc
inter

Refer

[1] Bar
KN
con

Figure
Cranial 

and hem

Letters to the editor

tome 44 >

Le
tt
er
s
to

th
e
ed

it
o
r

ber P
, et a
trol 

 1

ato

 n81 
ed s)
magnetic resonance imaging showing two milimetric foci of restrict
in
elated stroke: case series and review of literature. J Stroke Cerebrovasc
is 2012;21:555–60.
er
01
o

sch
tu
et
an
40
ar
ro
bl
er
re
nfa

ma in left hemisphere at acute stage (white arrows)
ic stroke [6]. Hemorrhagic stroke, on the other hand, is
ten seen with sympathomimetic drugs, while cannabis-

 transient arterial hypertension in addition with the
of cerebrovascular autoregulation may play a role in
hogenesis of cannabis-related hemorrhagic stroke [2].
r hypothesis in etiopathogenesis of hematoma in the left
here could be hemorrhagic transformation of an unde-
ischemic stroke; however, it has been showed that
hagic transformation is especially associated with large,
al cerebral infarctions of cardioembolic origin, and high
ressure [7].
resented case, symptom onset following unusually high
f cannabis exposure with the lack of other cardiovascular
tors supports a causal association of high doses of can-
onsumption in addition to concomitant alcohol and
 intake. Though, analytical observational studies are
ted to establish a cause-and-effect relationship between
is use and stroke of hemorrhagic or ischemic origin.

losure of interest: the authors declare that they have no conflicts of
est concerning this article.

ences

[2] S
r
D

[3] D
2

[4] W
i
s

[5] P
c
1

[6] K
p
o

[7] T
F
i

A, 

l. C
stud

/dx
4 E

> Ja
Pridmore HM, Krishnamurthy V, Roberts S, Spriggs DA, Carter
annabis, ischemic stroke, and transient ischemic attack: a case-
y. Stroke 2013;44:2327–9.

http:/
© 201
nuary 2015
 diffusion in right cerebral hemisphere (black arrow
gh NN, Pan Y, Muengtaweeponsa S, Geller TJ, Cruz-Flores S. Cannabis-
vaux A, Laqueille X. Cannabis : usage et dépendance. Press Med
2;41:1233–40.
lff V, Lauer V, Rouyer O, Sellal F, Meyer N, Raul S, et al. Cannabis use,
emic stroke, and multifocal intracranial vasoconstriction: a prospective
dy in 48 consecutive young patients. Stroke 2011;42:1778–80.
ers EN, Budney AJ, Carroll KM. Clinical correlates of co-occurring
nabis and tobacco use: a systematic review. Addiction 2012;107:
4–17.
ila L, Danel T, Coscas S, Chambon JP, Reynaud M. L'artérite
gressive cannabique, un sous-type clinique de la thromboangéite
itérante? Press Med 2004;33:21–3.
ruso V, D'Amelio M, Di Benedetto N, Lupo I, Saia V, Famoso G, et al.
quency and determinants for hemorrhagic transformation of cerebral
rction. Neuroepidemiology 2009;33:261–5.

Birsen Ince, Gulcin Benbir, Odhan Yuksel, Leyla Koseoglu,
Derya Uluduz

Istanbul University Cerrahpasa, Faculty of medicine,
Department of neurology neurology sleep and disorders unit,

34098 Istanbul, Turkey

Correspondence: Gulcin Benbir,
Istanbul University Cerrahpasa, Faculty of Medicine,

Department of neurology, Fatih, 34098 Istanbul, Turkey
drgulcinbenbir@yahoo.com

Received 14 April 2014
Accepted 3 July 2014

Available online: 8 December 2014

.doi.org/10.1016/j.lpm.2014.05.022
lsevier Masson SAS. All rights reserved.
10
7

http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0005
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0010
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0015
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0020
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0025
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0030
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0035
http://refhub.elsevier.com/S0755-�4982(14)00481-�3/sbref0035
mailto:drgulcinbenbir@yahoo.com
http://dx.doi.org/10.1016/j.lpm.2014.05.022

	Age estimation in undocumented migrant adolescents: Medical response to judicial authorities
	References

	Inefficacy of plasma exchanges associated to rituximab in refractory obstetrical antiphospholipid syndrome
	Case report
	Discussion
	References

	Potential role of parasitosis in tumorigenesis: Case study of heart metastasis as the only presenting symptom of an ileal neuroendocrine tumor
	Case report
	Discussion
	References

	Both hemorrhagic and ischemic stroke following high doses of cannabis consumption
	Case report
	Discussion
	References

	Ophtalmoplégie douloureuse récidivante révélant une myosite orbitaire
	Observation
	Discussion
	Conclusion
	Références

	Maladie de Basedow et anomalies hépatiques : les antithyroïdiens de synthèse ne sont pas les seuls responsables !
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