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Abstract

Despite the limited number of large clinical trials on the positive therapeutic effect of medical marijuana, the several
thousand-year history of using cannabis in medicine and numerous reports allow the conclusion that cannabis preparations
have a great therapeutic potential. The report presents the clinical case of a 35-year-old female patient treated with medical
marijuana preparations due to persistent headache following neurosurgical resection of a brain tumour. Therapy with medical
marijuana was started 3 years after surgery. Headache occurred several times a day and responded poorly to NSAIDs, which
resulted in the patient often giving-up pharmacological treatment. The applied treatment with dried cannabis with high
THC content taken by vaporization in a finally dose of 0.1 g twice a day showed a significant reduction in pain by 7–9 on the
NRS within the 3 months of therapy. This observation suggests a significant analgesic effect of cannabis in the treatment
of symptomatic headaches.
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INTRODUCTION

The therapeutic potential of cannabis has been known
to mankind for over 5,000 years. Cannabis Sativa L. is a
source of several hundred compounds with more-or-less
known biological properties. The most studied compound
is (-) – trans-Δ9-tetrahydrocannabinol (THC) – which is
mainly produced in the flowers and leaves of the plant. It
is the primary compound with psychoactive properties;
therefore, its legal content in over-the-counter cannabis
preparations in many countries, including Poland, may
not exceed 0.2%. Another phytocannabinoid, cannabidiol
(CBD), also possesses anti-inflammatory and potential anticonvulsant properties without the psychoactive effects of
THC [1]. Furthermore, CBD is capable of antagonizing the
psychoactive effects of THC [2]. Cannabis also contains
a large amount of other phytocannabinoids, terpenes,
flavonoids, which when working together seem to enhance
each other’s therapeutic properties, the so-called entourage
effect potentially occurring in cannabis, although this is
denied by some researchers [3, 4].
The target for phytocannabinoids in animals is the
endogenous cannabinoid system, which includes 2 types
of cannabinoid receptors, CB1 and CB2, activated by a few
of the endogenous cannabinoids, derivatives of arachidonic
acid. THC, a partial agonist of CB1 and CB2, is an analog of
one of them – anandamide [5]. THC is responsible for most
of the pharmacological effects of cannabis, in addition to
the psychoactive effects, as well as being an analgesic, antiinflammatory, antioxidant and muscle relaxant [6].
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Due to the analgesic properties of THC and CBD, both
of these agents are used in anti-pain therapy. Previous
observations noticed that agonists of CB1 receptors (as THC)
proved to be of greater therapeutic benefit in treating various
types of headache [7]. Moreover, retrospective analysis
provided that patients taking cannabis with high THC to
CBD ratio, reported a significantly higher occurrence of
overall headache profile improvement than patients receiving
cannabis with a lower THC content [8].
Phytocannabinoids are naturally acidic (THCA, CBDA),
which do not show the expected biological activity. Activation
occurs through the decarboxylation process, increasing by
high temperature. Therefore, heating the cannabis plant
is essential for obtaining its therapeutic properties [9].
Heating that leads to activation of phytocannabinoids can
be achieved by vaporization. Previous studies revealed that
inhaled (vaporized as well as smoked) cannabis is effective in
reducing chronic pain. In addition, the literature shows that
inhaled cannabis seems to be more tolerable and predictable
than oral cannabinoids [10].
This case report shows the use of cannabis in the treatment
of symptomatic headache.
CASE REPORT

A 35-year-old female patient, 3 years after neurosurgical
resection of an intracranial tumour in the right temporal
region, was admitted to Neurological Outpatient Clinic in
order to consider starting medical marijuana therapy due to
chronic, severe headache.
Medical history. The only symptoms of the tumour presence
were chronic headache occurring for many years, with gradual
increase a few months before the resection of the tumour.
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Figure 1. Clinical status of the described patient before and after inclusion in medical marijuana treatment (point 0). Since the resection of the intracranial tumour
(3 years earlier), the patient had experienced severe headaches and epileptic seizures (focal and, less frequently, generalized). In the 4-month follow-up period after
starting treatment with marijuana (a dose of 0.2 g daily of dried Cannabis), headaches were radically reduced. The frequency of seizures had not changed.

Imaging studies showed the presence of a 2 cm × 5 cm tumour
in the temporal lobe. The patient was qualified for tumour
resection, which proceeded without complications. There
was no radiotherapy or chemotherapy after the surgery.
Histopathological examination revealed the presence of cells
of astroglial origin, and immunohistochemistry showed
weak labeling for GFAP (+) and Ki-67 (+). After resection
of the tumor the patient developed symptomatic epilepsy,
both localization-related and generalized seizures, and
chronic severe headaches. The epilepsy attacks occurred
2–4 times a week, mainly in the left upper limb, opposite
the postoperative bed. The generalized seizures occurred
once every 1–2 months. Additionally, during the seizures,
the patient experienced anxiety attacks. The severe headache
began with attacks lasting about 1–2 hours, several times
a day, pulsating, pressing and covering the entire head.
The patient rated the typical pain intensity at 7–9 points
(consistent with the Numeric Rating Scale). Due to the
epilepsy the patient received carbamazepine 0.4 g twice a
day, together and lacosamide 0.1 g three times a day. There
had been an attempt to use CBD oil in the past, but did not
produce any reduction in seizure frequency. Anxiety attacks
was treated with low doses of perazin (25 mg a day) and
escitalopram (20 mg a day). According to the patient’s report,
the best headache control was achieved by taking high doses
of paracetamol, up to 4 g a day. Due to a history of increased
heart rate, she was given metoprolol 50 mg daily.

Baseline visit – initiation of cannabis treatment. Headache
was the main symptom reported by the patient at baseline visit,
which significantly decreased the quality of life. The patient
was qualified for Cannabis sativa L. treatment in gradually
increasing doses. She received a dried whole flower with high
THC content (~ 20%) and low CBD content (up to 1%) for
vapourization. The patient was informed about the method
of taking the herbs and about the vapourizsation technique.
Treatment was started with a dose of 50 mg/evening, after
which the dose was gradually increased by 50 mg every 3 days
to the target dose of 100 mg, twice a day (from the 10th day
of treatment).
1st follow-up visit. 30 days after the initiation visit the patient
reported significant reduction in headache intensity (NRS

Table 1. Characteristics of drugs taken during follow-up visits
Drugs

Baseline visit

1st follow-up

2nd follow-up

Time

0

+1 month

+3 months

Cannabis
Sativa L.

Start of
treatment

0.2 g of dried
whole flower a day

0.2 g of dried whole
flower a day

Paracetamol

up to 4 g a day

0.5–1.0 g per week

0.5–1.0 g per week

Carbamazepine 0.4 g twice a day 0.4 g twice a day

0.4 twice a day

Lacosamide

0.1 g three
times per day

0.1 g three times
per day

-

Lamotrigine

-

-

0.2 g two times per day

Perazin

25 mg once
daily

25 mg once daily

25 mg once daily

Escitalopram

20 mg

20 mg

10 mg

Metoprolol

50 mg daily

50 mg daily

50 mg daily

score – 1 point) which resulted in a significant improvement
in the quality of life. The frequency and the character of
epileptic seizures, however, had not changed during the
treatment with cannabis.

2nd follow-up visit. 90 days after baseline, the patient reported
a continued reduction in headache (NRS score – 1 point),
with no clinical change compared to the first follow-up
visit. To further improve the quality of life, the treating
epilepsy doctor had switched from lacosamide to lamotrigine.
Escitalopram was reduced to 10 mg a day. The remaining
treatment remained unchanged compared to the first followup. The cannabis treatment was maintained at a dose of
0.2 g a day.
DISCUSSION

Cannabinoids appear to have various potential medical uses,
including pain control. Earlier reports indicate a significant
role of the endocannabinoid system in the pain modification
of various etiologies [11]. The positive effect of cannabinoids
was shown in controlling neuropathic pain, allodynia,
rebound headache, and chronic non-cancer pain, but their
influence on acute or visceral pain was uncertain [12].
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Chronic pain, together with chemotherapy-induced nausea
and vomiting, are symptoms with the best documented
sensitivity to treatment with cannabis preparations. A
meta-analysis evaluating inhaled cannabis in the treatment
of neuropathic pain compared with placebo, assessed its
effectiveness at 3.22 (95% CI = 1.59–7.24) [13, 14]. Several
studies noted that the mean number of patients who reported
a pain reduction of at least 30% was higher with cannabinoids
than with placebo [15].
The presented case report shows that symptomatic
headache can be effectively treated with Cannabis Sativa
L. with high THC content administrated at a dose 0.1 g
twice daily through vaporization method. Cannabis
vaporization suppress respiratory toxins by heating cannabis
to a temperature where cannabinoids evaporate (typically
around 180–190 °C), but below the point of combustion where
smoke and associated toxins are produced (near 230 °C). In
addition, during vaporization, all the compounds contained
in the cannabis, which reach the boiling point at the applied
temperature are inhaled, allows them to work together
(potential entourage effect) [16].
The observed analgesic effect of cannabinoids may be a
result of both their known influence on the cannabinoid
system, as well as their modifying effect on other drugs that
potentially posses the anti-headache properties. Because the
patient also received anti-epileptic drugs and beta blockers
that can be used for headache treatment (e.g. migraine), the
analgesic effect of cannabinoids could therefore potentially
be caused by boosting the effect of the drugs taken so far.
When analyzing the effects of cannabinoids, one should
bear in mind their influence on the excitability of neurons.
Evidence from dozens of experimental studies in 6 species
of animals shows that THC has anti-convulsant activity in
over 60% of them, while over 30% of studies noticed no effect
on the occurrence of seizures. Only one study indicated a
pro-convulsive effect of THC; at the same time, no studies
have shown the pro-convulsive effects of CBD [17]. In the
described patient, a daily dose of 0.2 grams of Cannabis
sativa did not increase the frequency of epileptic seizures.
The patient also did not observe any reduction in seizure
frequency, indicating no effect of the therapy on the seizures.
In presenting the positive effects of cannabinoids it is worth
noting that some reports indicate the anti-tumour activity of
THC, also in relation to human glioblastoma cells. However,
this observation requires further research and the current
state of knowledge does not allow us to determine whether
the observed effect is clinically significant [18, 19].
In conclusion, the presented clinical case suggests a
significant effect of cannabis on the reduction of severe
symptomatic headache.
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