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A 44-year-old male with no known past medical history but a known history of daily 
synthetic marijuana use presented to the emergency department after two witnessed 
seizures. The patient was admitted to the neurology service, where he was worked up with 
an MRI with epilepsy protocol and an EEG. During admission, the patient was admitted to 
daily synthetic marijuana use. He did note that he had started to decrease the amount of 
mojo he used daily in an attempt to stop. His last use was at 9 am the day of his 
admission. He was trying to decrease his use; his girlfriend of difficulty word-finding 
noted periods. Synthetic marijuana (SM) or “mojo” use has been increasing in the past 
decade for two reasons; It is considered an herbal product and has been legal. A 
withdrawal syndrome of SM use has been characterized chiefly as tachycardia, irritation, 
anxiety, and mood swings. These withdrawal symptoms are usually seen with chronic use. 
Some early results in the literature also show that SM use can lead to functional and 
structural neuronal changes. This manuscript discusses a case of a first on-set seizure as a 
possible withdrawal symptom in chronic SM use. 

INTRODUCTION 

Synthetic marijuana (SM) or “mojo” use has been increasing 
in the past decade for two reasons; It is considered an herbal 
product and has been legal. Two, it is not detected on most 
standard urine drug screens.1 Since 2012, many compounds 
that can be found in synthetic marijuana have been banned 
in the United States and made a scheduled I substance; 
however, that has not stopped brick and mortar shops and 
internet stores from selling SM as “incense” and “herbs” 
making sure to label it as “not for human consumption.”2 

SM is a popular drug of choice among the youth and those 
who are drug tested often as it does not show up on most 
standard drug tests. 

A withdrawal syndrome of SM use has been characterized 
chiefly as tachycardia, irritation, anxiety, and mood 
swings.2,3 These withdrawal symptoms are usually seen 
with chronic use. Some early results in the literature also 
show that SM use can lead to functional and structural neu-
ronal changes.3 Zorlu et al. found that there was a reduction 
in white matter volumes in several brain regions. These re-

gions include the left temporal lobe and subcortical struc-
tures.4 Another case report looked at a chronic user’s brain 
after voluntary abstinence. The researchers found de-
creased dopamine D2/3 receptor availability in the striatum 
and extra-striatal regions than healthy controls.5 The avail-
ability of these receptors returned to normal levels after 
treatment. 

Seizures have been associated with SM use; however, in 
a literature search, this was seemingly more connected to 
its use as seizures occurred in the context of intoxication. 
In this manuscript, we present a case of a chronic user who 
presented with the first onset of seizures and other subtle 
neurological changes in the context of decreased use of SM. 

CASE 

A 44-year-old male with no known past medical history but 
a known history of daily synthetic marijuana use presented 
to the emergency department after two witnessed seizures. 
Seizure semiology was described as the patient feeling dizzy 
before the two episodes then tensing up, leaning to his 
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left side, and having entire body jerking motions last about 
1-2 minutes. He was noted to be confused and somnolent 
right after the episodes. His girlfriend witnessed both. The 
patient was admitted to the neurology service, where he 
was worked up with an MRI with epilepsy protocol and an 
EEG. During admission, the patient was admitted to daily 
synthetic marijuana use. When asked how much he used 
daily, he stated, “all day every day.” He did note that he 
had started to decrease the amount of mojo he used daily 
in an attempt to stop. His last use was at 9 am the day of 
his admission. He was trying to decrease his use; his girl-
friend of difficulty word-finding noted periods. He states 
that he had been using it for about 24 years. MRI showed no 
abnormalities, and routine EEG was negative. The patient 
had no further seizures during admission but was started on 
Keppra for seizure prevention since he had two unprovoked 
seizures. 

DISCUSSION 

Cannabis has been associated in the literature with adverse 
events and trips to the emergency room. THC, one of the 
psychoactive molecules in cannabis, works on cannabinoid 
receptors known as CB1 and CB2.6 THC exerts significant 
effects on the body, often manifested as substantial in-
creases in heart rate and cardiac output, which are of partic-
ular concern in the novice or occasional user. Five cases in a 
case report on the adverse effects of marijuana highlighted 
presentations to the emergency department of possible car-
diac events.6 Two had a mild narrowing of a coronary artery, 
one had histological evidence of cellular necrosis, and an-
other had mild to moderate evidence of a fatty liver with 
an organizing thrombus that might have been secondary 
to cannabis-associated toxicity. Another collapsed while 
smoking a joint, and a cardiac arrhythmia was the suspected 
cause.6 Activation of the CB1 receptor is thought to in-
crease sympathetic tone and decrease parasympathetic ac-
tivity leading to these events. 

SM is more potent than natural cannabis in activating 
CB1 and CB2 receptors, accounting for its increased inci-
dence of adverse events.1 SM is a full agonist with a binding 
affinity five times higher than natural cannabis, which is 
just a partial agonist.1 This full agonist ability was thought 
to be why SM use could be associated with seizures. CB1 
has associated seizure activity as antagonist pretreatments 
in one study prevented this from occurring.7 Serotonin syn-
drome has also been attributed to SM consumption, where 
excessive serotonin leads to the overactivity of nerve cells, 
which could cause migraines, myoclonus, agitation, confu-
sion, seizures, coma, hyperthermia, etc. cardiovascular col-
lapse, permanent hyperthermic brain damage, and death.8 

During the literature review for this case, there were 
cases found where seizures were associated with SM use. 
One was a case of a 19-year-old male who had a generalized 
seizure while smoking a product called “happy tiger.”9 Four 
synthetic cannabinoids were found in his system. Another 
case was a 24-year-old male who had a witnessed general-
ized tonic-clonic seizure after smoking “funky monkey,” a 
known SM brand.10 Another case of a 48-year-old man who 
tried SM for the first time after buying it from an internet 

Figure 1. Cluster of symptoms that are linked to 
synthetic marijuana withdrawal in the literature. 

shop. This was the first time he had tried SM and had a gen-
eralized tonic-clonic seizure witnessed by his wife.11 

Withdrawal of SM by chronic users was not associated 
with seizures in the literature search. Case reports that 
looked at cessation by regular users showed a case of a 
20-year-old male who suffered chest pain six days after the 
termination of the use of SM.2 A second case discussed in 
the aforementioned case report was that of a 20-year-old 
woman who experienced sweats and chills along with crav-
ings, headaches, insomnia, and vivid dreams, anorexia with 
a 20-lb weight loss, and severe anxiety after abrupt cessa-
tion of the use of SM.2 Neither of the cases found in the lit-
erature was associated with seizure-like the case discussed 
in this manuscript. Figure 1 shows the cluster of symp-
toms associated with chronic synthetic marijuana use with-
drawal. 

CONCLUSION 

Although seizures are associated with SM use, it seems to 
be more associated with the occasional use of SM or with 
the use of specific brands of SM which may affect an in-
dividual’s threshold differently. None of the cases of with-
drawal seen in the literature was associated with the onset 
of seizures. The instances of withdrawal seen in the liter-
ature were also the complete cessation of SM use, wherein 
the case discussed here, the patient just had a decrease in 
his use without complete cessation. He also had associated 
difficulty with word-finding in the days leading up to the 
seizure, and this was not seen in any of the cases in the lit-
erature. This case highlights the importance of recognizing 
a possible withdrawal syndrome that could include seizures 
in chronic daily SM users. The limitations were that the pa-
tient could not recall what SM he used, and there was no 
testing for SM compounds in the hospital. Understanding 
this as a possible withdrawal symptom and the importance 
of taking a detailed substance abuse history is also high-
lighted in this case. Proper counseling was given to anti-
epileptic drugs (AEDs) as the patient had two possibly pro-
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voked seizures. Since withdrawal seizures could not be ruled 
out, he was started on AEDs with the plan to taper off in six 
months. 
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