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Leukoencephalopathy after “chasing the dragon” of
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ABSTRACT

A 17-year-old male who had abused bonsai, consisting of synthe-
tic cannabinoids for three years, was brought in the hospital by
ambulance after vapor inhalation -“chasing the dragon”- of bon-
sai on the day of symptom onset and presented with signs, and
symptoms of acute pyramidal, extrapyramidal, cerebellar system
and neurobehavioral changes, which rapidly progressed to aki-
netic mutism. His cranial magnetic resonance imaging findings
were similar to those of toxic leukoencephalopathy. We have
emphasized that the use of bonsai is becoming increasingly com-
mon in developing countries, mainly among children and young
adults, as a result of incredibly low price and easy availability.
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Ug yildir sentetik kannabinoid iceren bonzai adli maddeyi kétii-
ye kullanan 17 yasinda erkek ergen, hastaneye maddeyi buhar
ile icine ¢gekme sonrasi gelisen akut piramidal, ekstrapiramidal,
serebellar sistem ve nérodavranissal bozuklukla baslayip hizlica
akinetik mutizme ilerleyen durum nedeniyle ambulans ile bas-
vurdu. Yapilan kraniyal manyetik rezonans gériintiilemede toksik
I6koensefalopati ile benzer bulgular saptandi. Bonzai kullanimi
inanilmaz diisiik fiyat ve kolay ulasilabilirlik nedeniyle gelismekte
olan bizim gibi lilkelerde 6zellikle ¢ocuklarda ve geng eriskinlerde
cok siklasmaktadir.

Anahtar kelimeler: Bonzai, akinetik mutizm, nérogdriintiileme,
I6koensefalopat

INTRODUCTION

Substances containing synthetic cannabinoids in ge-
neral are referred to as “spice” in European countries,
“K2” in the United States of America, and “bonsai” in
our country. Some synthetic cannabinoids are spra-
yed into herbal contents and herbal cigarette mix-
tures and smoked like cannabis by abusers®. Altho-
ugh synthetic cannabinoids are usually smoked like
cigarettes; a practice named “chasing the dragon” of
heroin, namely abuse through vapor inhalation on
heated aluminum foil is often seen*3. Their oral or

rectal use has been also practiced, although parente-
ral way of abuse not been used yet?3. Following ab-
sorption of synthetic cannabinoids into the lungs by
smoking or inhalation, and their diffusion into some
organs like brain, their effects are felt immediately?.
Synthetic cannabinoids have a higher affinity than
endogenous cannabinoids for receptors, resulting
in an effect stronger when compared that of natural
cannabis®. Cannabinoid receptors (CB1) are disper-
sed heterogeneously, mainly in the substantia nigra,
globus pallidus, hippocampus, limbic cortex and ce-
rebellum throughout the brain®. Synthetic cannabi-
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noids have some acute and chronic neurologic and
psychoactive effects such as mood elevation, anxi-
ety and panic reactions, analgesia, decreased motor
functions, deterioration in memory and time percep-
tion, and impaired visual and auditory perception.
Acute symptoms are just like those of “chasing the
dragon” of heroin®*®’. Several literature reports that
illegal drugs-especially heroin- cause toxic leukoen-
cephalopathy characterized by degenerated white
matter of central nervous system and vacuolated
oligodendroglia®*. However, no report indicating
leukoencephalopathy induced by synthetic cannabi-
noids has been presented before, except only a brief
case poster presentation®?.

We herein present a 17-year-old male patient with
pyramidal, extrapyramidal, cerebellar system signs
and neurobehavioral changes clinically manifesting
as a prominent akinetic mutism and leukoencep-
halopathy on cranial magnetic resonance imaging
(MRI). We have emphasized that the use of bonsai is
becoming increasingly more common in developing
countries, mainly among children and young adults,
and may lead to permanent neurological sequelae.

CASE REPORT

A 17-year-old male patient transported to the emer-
gency room by ambulance with complaints of con-
fusion, weakness in the left arm, slow motor mo-
vements and speech, and imbalance. He had been
using bonsai for three years at various intervals and
had ingested it by vapor inhalation -“chasing the
dragon”- on the day of symptom onset. His medical
history was unremarkable other than a similar attack
two months previously that lasted one week without
sequelae. He did not use alcohol or cigarettes.

The initial neurological examination revealed that
the patient was confused with restricted cooperati-
on. He had no signs of meningeal irritation or neck
stiffness. He had dysarthria and hypophonic speech.
Although his reaction time was elongated, he occasi-
onally responded to single commands. He followed
the doctor with his eyes. The patient was diagnosed

with akinetic mutism. Diameters of his pupils were 4
mm and they were reactive to light; however, pursuit
and saccadic eye movements were very slow. He had
inappropriate crying episodes. The muscular power
of his left arm was 3/5, and his deep tendon reflexes
were hyperactive globally. He had a masked face and
exhibited truncal, limb, and gait ataxia. He also had a
bilateral grasping reflex.

No abnormalities were found in his laboratory analy-
sis including complete blood count, biochemical
microbiological or serologic tests. His urine level of
synthetic cannabinoids was <4 ng/ml (normal, <20
ng/ml), and a sample check was 97% (normal range,
85%-105%). Other drug screening test results perfor-
med with urine and serum samples for heroin and
opiates were unremarkable. Results of biochemical,
microscopic, and cultural analysis of the cerebrospi-
nal fluid were within normal limits. Electroencepha-
lography showed generalized slow-wave activity in
the theta range.

Prevalent bilateral, diffuse foci of periventricular
white matter hyperintensity and bilateral cere-
bellar hyperintensity on T2-weighted and FLAIR
images and hypointensity on T1l-weighted images
were observed on MRI. All cerebellar lesions and

Figure 1 (A-D). Bilateral, diffuse periventricular white matter
hyperintensity and bilateral cerebellar hyperintensity on (A)
T2-weighted MRI and (B) FLAIR images. Hyperintensity was
seen on (C) diffusion-weighted MRI, and (D) a restricted appa-
rent diffusion coefficient was seen on MRI.
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some periventricular lesions were hyperintense on
diffusion-weighted MRI without a restricted appa-
rent diffusion coefficient (Figure 1A-D). According to
clinic and radiologic findings, the patient was diag-
nosed with acute and chronic toxic leukoencephalo-
pathy due to drug abuse.

Figure 2. Three months later, the same hyperintense lesions
were seen on T2-weighted MRI images.

Figure 3. Although there was no prominent choline peak, the
decrease in N-acetylaspartate supported demyelination on MR
spectroscopy.
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Intravenous pulse methylprednisolone in a dose of
1000 mg per day was administered to the patient for
10 days. General supportive treatment and physiot-
herapy were also performed. On follow-up examina-
tions, although his clinical status partially recovered
after 3 months, the white matter lesions on MRI
were persistent with global atrophy and secondary
hydrocephalus (Figure 2). Additionally, the lesions
were congruent with demyelination (although the-
re was no prominent choline peak, the decrease in
N-acetylaspartate supported demyelination) on MR
spectroscopy at 3 months (Fig. 3).

DISCUSSION

Synthetic cannabinoids are usually smoked like ciga-
rettes and a practice named “chasing the dragon”,
that is vapor inhalation of heroin as heated on a pie-
ce of aluminum foil%. In this way of abuse, the person
places heroin on an aluminum foil, makes it heated
with flame below and, then inhales resulting vapor
by a straw or a tube-like structure®. The presented
patient here abused bonsai using a plastic bottle.
This practice, first recognized in Hong Kong in the
1950’s, is being much more popular since it prevents
the risks of parenteral way of abuse.

After the first synthetic cannabinoid produced ex-
perimentally by John W. Huffman (JWH) in 1990s,
number of the species increased annually'?. Euro-
pean Monitoring Center for Drugs and Drug Addic-
tion reported 169 kinds of synthetic cannabinoids in
2016%. Although different classifications are made,
synthetic cannabinoids are divided into eight chemi-
cal groups within themselves. These groups include
adamantoil indoles (e.g., AKB-48), aminoalkyl indo-
les, benzoyl indoles (e.g., AM-694), cyclohexylphe-
noles, dibenzopyrans, naphthyl methyl indoles (e.g.,
JWH-018), naphthyl methyl indenes (e.g., JWH-176),
naphthoyl pyrroles (e.g., JWH-307), phenylacetyli-
ne indoles (e.g., JWH-250) and indazole caboxami-
de products®*. All of these synthetic cannabinoids
have similar structures chemically and seem to be
able to bind strongly to CB1 receptors in the cent-
ral nervous system. Agonists of CB1 receptors cause
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a depolarization-induced suppression of inhibition,
resulting in reduction of GABA release, associated
with deterioration of neurobehavioral functions®.
Correlating clinical and MRI findings in our case have
shown probably dose dependent toxic leukoencep-
halopathy. Synthetic cannabinoids are even more
potent than A9-tetrahydrocannabinol (natural can-
nabis), which are shown to cause toxic leukoencep-
halopathy®.

Toxic leukoencephalopathy progressed following
the practice named “chasing the dragon”, first pre-
sented in Netherlands by Wolters and colleagues in
1982, which has been shown to be present in many
heroin abusers during the past decades. The patients
with toxic leukoencephalopathy may have vario-
us symptoms, but generally stupor, coma, and they
unfortunately lose their lives after a latent period of
hours, days or even months following the exposure.
Its clinical presentation is described in three distinct
stages. At first, the abuser may suffer pseudobulbar
palsy, motor restlessness, and cerebellar ataxia. In
the second stage, worsening cerebellar symptoms,
hyperactive deep tendon reflexes, myoclonic jerks,
and spastic hemiplegia or quadriplegia may be seen,
whereas the complaints of stretching spasms, profu-
se diaphoresis, central fever, hypotonic areflexic pa-
resis and akinetic mutism in the terminal stage and
eventually death may be also observed?. In our case,
the patient has manifested devastating outcome of
all these, although not each patient progresses thro-
ugh all of the stages and some may only show clinical
symptoms of the first stage especially if the disorder
is mild.

Documented exposure to a toxin, neurobehavioral di-
sorders and neuroradiologic abnormalities are three
criteria for the diagnosis of toxic leukoencephalo-
pathy. In the case we presented, the patient showed
cerebellar, pyramidal, extrapyramidal and neurobe-
havioral changes, which rapidly progressed to akine-
tic mutism. He had MRI findings similar to toxic leu-
koencephalopathy with both vasogenic and cytotoxic
edema. This is the first report of MRI showing cereb-
ral and cerebellar white matter involvement, demye-

lination, and vasogenic edema secondary to bonsai
abuse. MRI findings are nonspecific for synthetic
cannabinoids. Literature mostly reports cerebrovas-
cular infarcts®. Toxic leukoencephalopathy was re-
ported in heroin abuse, but not reported in abuse of
synthetic cannabinoids®!’. MRI findings of toxic leu-
koencephalopathy reveal increased signal intensity
on T2-weighted and FLAIR images in both cerebral
and cerebellar white matter, just similar to the case
reported herein. During the acute stages, restricted
diffusion is also observed on diffusion-weighted MRI
secondary to cytotoxic edema.

The toxicology parameters were negative for heroin,
other drugs and also for synthetic cannabinoids. It is
not easy to detect synthetic cannabinoids as they are
not recorded in any volume spectrometer system and
they have no reference standards. To detect substan-
ce abuse, the serum, blood, saliva, urine and hair
samples are used®. The analysis of body fluids was
mainly based on the detection of main substance in
the past, but substance abuse cannot be proved af-
ter their metabolization because there are not eno-
ugh data about their metabolites’. Although results
of toxicological analysis was unremarkable, we were
so sure that all presented symptoms and radiologic
findings resulted from bonsai abuse. Our patient tal-
ked about synthetic cannabinoids abuse on the day
he admitted to the hospital and also for a long time
before. Therefore, he met criteria for a toxic leuko-
encephalopathy.

Unfortunately, any effective treatment which elimi-
nates the effects of exposure to cannabinoids and
provides supportive care have been established for
toxic leukoencephalopathy. Our aim is to inform cli-
nicians about the harm posed by these synthetic can-
nabinoids because their use is becoming increasingly
more common in developing countries due to extre-
mely low price and easy availability.
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