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Marihuana suistimali ile iliskili yineleyen inme
Recurrent stroke associated with marijuana abuse

Semih GIRAY', Betul GULALP?, Mehmet KARATAS',
Mehmet NUR ALTINORS?, Ufuk CAN!

1 Department of Neurology, Baskent University, Ankara, Turkey
2 Department of Emergency Medicine, Baskent University, Ankara, Turkey

ABSTRACT

Introduction: 1t is one of most abused substances all over the world.
It is produced from the Cannabis sativa and induces its main effects
by delta-9-tetrahydrocannabinol [THC]. Clinical effects consist in
respiratory, central nervous system, pshyciatric health, and these
are generally transient. This report presents a complicated mortal
case followed with chronic use.

Case Report: A 35-year-old male patient was brought to the emer-
gency department with unconciousness, agitation and acute right
hemiplegia. There was only a chronic infarction on cerebral com-
puterised tomography. All the laboratory results were in normal
range except fibrinogen and D-dimer. Cerebral Magnetic Resonance
Imaging [MRI] and MR Angiography [MRA] showed the lesion
to be related to an acute middle cerebral artery [MCA] infarction.
Ecocardiography revealed cardiac akinesia and a decreased ejection
fraction. On the third day of admission, his relatives explained his
chronic regular abuse of high dose hashish, a kind of marijuana, for
along time. Samples were sent to the laboratory for identification of
all toxicological parameters; however THC was the only positive
result. The clinical prognosis was very poor. He had died in the
intensive care unit on the seventh day.

Conclusion: Marijuana can be seriously harmful to cardiovascular
and cerebral systems with mortal complications in chronic use.
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OZET

Giris: Tim diinyada en ¢ok suistimal edilen maddelerden biridir. Can-
nabis sativa bitkisinden elde edilir ve temel etkilerini delta-9-tetrahy-
drocannabinol [THC] ile olusturur. Klinik etkileri solunum sistemi,
santral sinir sistemi, psikiyatrik olarak meydana gelir ve bunlar genel-
likle gecicidir. Bu rapor kronik kullanimi izleyen komplike &limciil bir
olguyu sunmaktadir.

Olgu sunumu: 35 yasinda erkek hasta acile biling bozuklugu, ajitasyon
ve akut sag hemipleji ile getirildi. Beyin tomografisinde yalniz kronik
infart vardi. Fibrinojen ve D-Dimer disinda tiim laboratuar sonuglari
normal aralikta idi. Beyin Magnetik Rezonans Gériintiileme [MRG]
and MR Angiografi [MRA] akut orta serebral arter [OSA] infarktiisiine
bagli lezyonu gosterdi. Ekokardiografi kalp akinezisini ve azalan ejek-
siyon fraksiyonunu agikladi. Yatisinin {i¢lincii giinii, yakinlar1 hastanin
uzun zamandir bir marihuana ¢esidi olan esrar1 kronik olarak diizenli
kullandigint agikladilar. Tiim toksikolojik parametrelerin belirlenmesi
icin Ornekler laboratuvara gonderildi, ama THC tek pozitif sonugtu.
Klinik prognoz oldukg¢a kotiiydii. Hasta yedinci giin yogun bakimda
kaybedildi.

Sonug¢: Marihuana kronik kullaniminda 6liimciil komplikasyonlar ile
kardiyovaskiiler ve serebral sistemlerde ciddi olarak zararli olabilir.
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INTRODUCTION

Hashish is a kind of cannabis obtained from the tops of flowers of the
Indian hemp plant, Cannabis sativa.l It contains high concentrations
of THC, which acts as a psychoactive substance. THC is hydropho-
bic, accumulates in lipid tissue and it is highly protein-bound. It is
enterohepatically recirculated. The screening test in urine is designed
to detect THC at levels of 20, 50, or 100 ng/mL and it may be posi-
tive for up to 70 days or more as it has a slow elimination from the
body. Cannabis sativa contains a number of other resins known as
cannabinoids, which are found in small concentrations. These can-
nabinoids may induce acute and chronic medical problems.! Can-
nabinoids inhibit adenylcyclase, probably through interaction with
an inhibitory G-protein. The enzyme becomes unable to convert
adenosine triphosphate into the ‘second messenger’ cyclic adenos-
ine monophosphate.? Recent reports showed that marihuana could
seriously affect the systems and trigger complications such as myo-
cardial infarction in acute abuse, and lung disease in chronic abuse,
in addition to perceptional disorders.

CASE REPORT

A 35-year-old male was brought to the emergency unit after having
fallen down in a public bus. There was not a detailed family history
as they avoid to come to the hospital and share any knowledge.

He had no relatives with him in admission, his past medical history
was obtained from an acquaintance, which revealed that he had suf-
fered a myocardial infarction and a left hemiparesis syndrome the
previous year.

On presentation, his Glasgow Coma Scale score was 8. Vital signs
were: temperature: 37°C; pulse: 83 beats/min; respiratory rate: 27
breaths/min; blood pressure: 150/90 mmHg; and pulseoximetry: 73.
The patient was unconciousness, agitated and right hemiplegic on
the first examination. Complete right hemiplegia and right positive
Babinski were distinct. There were no another pathologic findings on
his physical examination. His fingerstick blood glucose was 100 mg/
dL. The patient was rapidly intubated and ventilated with induction
by 10 mg diazepam and then 10 mg vecuronium through an intrave-
nous access placed at the antecubital fossa for parenteral treatment.
Cerebral CT showed chronic infarction containing the basal ganglia,
particularly on the frontotemporal part of the right hemisphere [Fig-
1(a)]. The white blood cell count and biochemical parameters such
as BUN, Cr, SGOT, SGPT, Na, and K were in the normal range.
Cardiac enzyms, APTT, and PT were also normal. The first and the
consequtive troponin values were 0.00 ng/ml. Fibrinojen was 6.3
g/L, and D-dimer was 316 pg/mL. Protein S, Protein C, Antithrom-
bin 11, Antiphospholipid antibodies, ANA, and HIV analyses all re-
vealed negative results. Pleural effusion was a transudate. Cerebral
and diffussion MRI revealed encephalomalacia consistent with right
frontotemporoparietal chronic infarction which contained the cau-
date nucleus and the lentiform nucleus, in addition to an acute infarct
on the same part of the left hemisphere of the brain [Fig-1(b), 2(a),
2(b)]. There was a left cerebral MCA occlusion on the cerebral MR
Angiography [Fig-2(c)]. Echocardiography performed by an expe-
rienced Cardiologist demonstrated akinesia of the septum, apex and
the anterior part of the heart, and the Ejection Fraction was 35%. No
thrombus was detected. Glycerol trinitrat 10 mcg/min, enoxiparin
sodium 0.4 cc, 2 times/d, mannitol 100 cc, 4 times/d, ranitidine 50
mg, 4 times/d, midazolam 0.1 mg/kg/h were used. There was not re-
alised a withdrawal syndrome as sedation. On the third day, his
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Figure 1 a. Cerebral CT of the patient in the emergency department; chronic
right MCA infarction.

Figure 1 b. Diffusion-weighted MRI of the patient reveal acute infarction on the
left hemisphere.

Figure 2 a and 2 b. Axial and coronal T2 weighted images show left sided acute
infarction and right sided chronic infarction.

Figure 2 c. Cerebral MR angiography of the patient; Left MCA occlusion.

relatives described that he had been using hashish for a long time,
on a regular basis.

With a consent of the relatives, blood samples were sent to the labo-
ratory for identification of toxicological substances such as THC,
ethylalcohol, methylalcohol, COHb, pesticides, narcotics and other
drugs. The THC level was found to be 40 ng/L. Despite all the ef-
forts at the intensive care unit, he died on the seventh day due to
MCA infarct and pulmonary edema.
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DISCUSSION

Hashish is a kind of marijuana which can be purchased illegally
in many countries?® A specific cannabinoid receptor is located in
the cerebral cortex, which is associated with the pharmacologi-
cal effects of marijuana. Certain neuronal membranes contain
receptors that bind to THC, thereby producing pharmacological
effects.! The central effects of cannabinoids reported as disrup-
tion of psychomotor behaviours, short-term memory impair-
ment, intoxication, stimulation of appetite, anti-nociceptive ac-
tions and anti-emetic effects.*> Cognitive impairment of various
types were observed during acute intoxication in a recent report.?
The onset and the grade of the effects of marijuana appertain
to the concentration of THC. The psychological effects were
mentioned without dose dependent, but the physiological effects
were relevant.! The adverse effects of chronic use can be on the
respiratory, cardiovascular, and the central nervous systems, in
addition to effects on the psychological status.® Similar to to-
bacco smoking, THC can lead to chronic lung disease and carci-
nogenesis. Lung parenchymal damage and bullous lung disease
due to marihuana have been described.* Heavy marijuana use
has been shown to have a residual neuropsychological effect not
seen with mild users who abuse it in less than 3 days a month. In-
crease in heart rate is common, but the blood pressure response
is variable.1 The chronic effects on the cardiovascular system
are not clear. There are a few studies claiming that chronic use
may permanently damage the brain; however, there is yet no
prof.2 Hepatotoxicity and myocardial infarction (MI) have been
reported.®” In spite of the fact that the case had a history of myo-
cardial infarction the previous year, cardioembolic stroke was
not considered to be the primary reason in explaining the mortal
cerebral ischemia, since most cardioembolic strokes are seen to
be associated in the first 3-month period after an MI.3

There was not a witness explained the period between being ex-
posed to the substance and the stroke. However, 15 minutes was
reported in having a stroke after exposure of cannabis in a case.’
Another case had a posterior cerebral artery infarction after 30
minutes of smoking the substance.'® Both of them were transient.
The results of the blood analyses of the patient on the third day
were consistent with chronic regular use as the general detection
times for daily use of THC were 10 days to 4 weeks. The inotro-
pic effect on the cardiovascular system and increased airway re-
sistance can induce systolic functional defects with akinetic ar-
eas on the left ventricle possibly provoked following the recent
infarctions, in addition to bilateral pleural fluid in the long run.
Theoretically, despite the fact that decreased ejection fraction
and widespread hypokinesia create a risk for thrombus forma-
tion, a definite relation with the etiology of stroke is still con-
troversial.!!

Two recent reviews revealed a possible relationship between
marijuana use and cerebrovascular ischemia and infarction.!’
The mechanism by which marijuana could produce cerebral
ischemia in young adults without other predisposing conditions
is unclear, but vasospasm seems to be the most likely mecha-
nism, as the vasoconstrictive effects of THC have been docu-
mented in animals.?

Other possible mechanisms of cannabis related in stroke were

reported as systemic hypotension, altered cerebral autoregula-
tion, altered cerebral blood flow, vasculitis, cerebral vasocon-
striction syndrome, cardioembolism with atrial fibrillation.'
More than one of them could be associated in cannabis con-
sumption. However there has not found an evidence explained
the reason in stroke, yet.

Furthermore, THC addiction was reported to be associated with
recurrent cerebrovascular attacks according to the acute vaso-
spastic effects and altered cerebral autoregulation, altered cere-
bral blood flow, however our case had an MCA infarct differed
from literature.'>'

CONCLUSION

We therefore conclude that a young person without apparent
risk factors, but with long-standing THC use, could have serious
cardiovascular, respiratory and cerebral events. Consequently,
clinical toxicology is valuable in the evaluation of diagnosti-
cal studies in emergency medicine. Chronic marijuana use can
be the trigger of mortal complications such as serious cerebral
infarction with cardiac pathology. Pathophysiological studies
are required to prove this. Consequently, mortal cerebrovascular
ischemia could be associated with vasospasm in THC addiction.

» This case report had presented as an abstract in 6 th World
Stroke Congress.Vienna, Austria 2008.
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