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Cannabis (marijuana) is an alternative treatment option for pain and spasticity after spinal cord injury 
(SCI). This page outlines basic information about cannabis and its use after SCI. 

 

What is cannabis? 
Cannabis is a term that refers to the products of 
cannabis (hemp) plants, a group of plants from central 
Asia that are now cultivated around the world. 
Cannabis sativa, Cannabis indica, and Cannabis ruderalis 
are three well-known types of cannabis, but many 
strains or varieties exist, both pure and hybrid types. 
Common preparations of cannabis include marijuana, 
which is the dried leaves and flowering tops of the 
plant, and hashish, which is its condensed resin. 
Cannabis has been used for thousands of years as a 
medicine and recreational drug.  

Currently, cannabis is a controlled substance in most 
regions because of its psychoactive effects. However, 

exceptions are made in some places for approved medical or spiritual uses. In addition to medical use, in 
Canada recreational use of cannabis has also been made legal as of October 2018. Here, the sale of 
recreational cannabis was originally limited to dried cannabis and oils, but as of October 2019 edibles 
and concentrates are also legal for sale. 

Cannabis has been studied as a treatment for conditions as diverse as nausea associated with cancer 
chemotherapy, loss of appetite in people with HIV, and spasticity associated with multiple sclerosis. 

Key points 
• “Cannabis” refers to products derived from the cannabis plant, such as marijuana. The natural 

cannabinoids or compounds found in cannabis can also be made synthetically.  

• Cannabis may be inhaled as a smoke or vapour or taken by mouth as a capsule or spray. 

• Smoking cannabis is not recommended due to the risks associated with inhaling smoke. 

• The safety of cannabis products for use after SCI is not known. Please consult your health 
providers for detailed safety information. 

• Research on cannabis use after SCI is in its early stages. Studies done so far show that cannabinoid 
products may have beneficial effects on pain and are unclear about its effects on spasticity. More 
research is needed to establish if cannabis is a safe and effective treatment after SCI.  

Leaves of a 

cannabis plant.1 
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What are cannabinoids? 
Cannabis has its unique properties because of naturally-occurring chemical compounds within the plant 
called cannabinoids. Cannabinoids act on receptors on the surface of cells called cannabinoid receptors, 
causing effects on body processes like pain, memory, appetite, and immune responses. 

Cannabinoids occur naturally within the body 
(endocannabinoids), in cannabis plants 
(phytocannabinoids), and can also be synthesized in a 
lab (synthetic cannabinoids). There are more than 
60 cannabinoids present in cannabis, with 
the most well-known being Delta-9-
tetrahydrocannabinol (commonly known as 
THC), which is responsible for many of the 
psychoactive effects for which cannabis is 
known such as creating a “high” or sense 

of euphoria. Other cannabinoids, like 
Cannabidiol (also known as CBD), are not 
psychoactive and may have different 
effects such as improving mental health 
concerns and preventing oxidative damage although evidence for this is currently not conclusive. 
Because of these benefits over THC as well as the reduced health risks, CBD is believed to be the 
component of cannabis that gives rise to its medicinal potential and opposes the negative psychiatric 
effects associated with THC. 

 

 

 

 

What’s the difference between medical and recreational 

cannabinoids? 
Cannabinoids, whether plant-derived or human-made, may be used for medicinal or recreational 
purposes in a variety of ways.  

Medical cannabinoid products 
Medical cannabis 
The laws and regulations required to get approval for medical cannabis differ by country and region. 
In Canada, use of medical cannabis requires authorization for use from a physician.  

There are various sources of cannabinoids, both natural and synthetic.2  

The chemical 

structures of THC 

and CBD.3 

https://community.scireproject.com/topic/cannabis/


 Cannabis (Marijuana) and Cannabinoids 
community.scireproject.com/topic/cannabis 

 3 

Prescription synthetic cannabinoids 
In some countries, certain synthetic cannabinoids are available for therapeutic use and require a 
prescription from a physician. Like other medications, these products are registered with a Drug 
Identification Number (DIN) in Canada or with the Food and Drug Administration (FDA) in the 
United States. Prescription synthetic cannabinoids are carefully regulated and monitored for their 
composition and effects on the body and are developed to minimize accompanying intoxication.  

Recreational cannabis products 
Recreational use of cannabis is legal in Canada, but still subject to provincial or territorial restrictions. 
Recreational use outside these restrictions is illegal. Like medical cannabis, the production and 
distribution of recreational cannabis is regulated to ensure safety and quality. There are various concerns 

with the use of cannabis that is not regulated or produced 
legally. These cannabis products may include harmful 
contaminants (e.g., mold, bacteria, and pesticides) or have much 
greater variation in their chemical composition than cannabis 
products intended for medical use. It can be difficult to know 
exactly what dose you are receiving and the risks and side effects 
for using these products may be unknown. Another issue with 
cannabis sourced from illegal grow-ops include its negative 
impact on the environment as these sites may misuse toxic 
pesticides and may divert water supply away from lakes or 
rivers, threatening plant, wildlife, and human health. 
Unregulated cannabis products are not recommended for 
treating symptoms of SCI. 

Illegal synthetic cannabinoids 
Even though synthetic cannabinoids act on the same 
receptors as the phytocannabinoids found in the cannabis 
plant, they may produce different effects on the body. 
Some non-prescription synthetic cannabinoids are made 
to imitate the psychoactive effects of THC, making them 
potentially dangerous especially since their actions on the 
body can be unpredictable. Known by names like 
“Spice” and “K2,” these compounds are often combined 

with plant-based products and sold as “alternatives” to 

marijuana. However, all activities associated with non-
prescription synthetic cannabinoids (e.g., production, 
distribution, use) are illegal in Canada. Besides the fact 
that illegal synthetic cannabinoids have not been tested in 
humans, their product composition can vary greatly and 
may be laced with other unknown and potentially deadly substances. Synthetic cannabinoids also 
more potent than plant-derived THC. This means that they bind more strongly to the cannabinoid 
receptors, increasing the risk of overdose.  

There are various environmental and health 

risks associated with unlicensed grow-ops.4 

Illegal synthetic cannabinoids may be sold to 

look like cannabis.5  
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How are cannabinoids used?  
Cannabis products are usually inhaled or taken by mouth. 
Smoking is the most common method among the general 
population as well as within the SCI population. However, 
there are serious concerns about the negative health effects 
to the user and those nearby associated with inhaling and 
exhaling smoke, which contains many of the same harmful 
compounds as tobacco smoke. People with SCI, in 
particular, should avoid smoking cannabis as respiratory 
issues including compromised breathing and pneumonia 
are already prevalent in the SCI population. Vaporization 

is another method where the cannabis leaves are heated to form a vapour that is then inhaled. While 
vaping prevents the cannabinoids from burning which decreases the amount of toxic by-products 
produced compared to smoking, it is not without risks and has recently been associated with vaping-
associated pulmonary injury. After a sharp increase in VAPI cases in August and September of 2019, 
emergency department visits continue to decline. This is thought to be due to the removal of vitamin E 
acetate from most products, increased public awareness of the risks associated with THC containing e-
cigarettes or vaping devices, and law enforcement actions related to illicit products in the US. Canadian 
extracts for vaping that contain THC are not allowed to have any added vitamins, minerals, nicotine, 
sugars, flavouring or colouring agents. 

Cannabis can also be taken by mouth in the form of food items or other products like oils, 
capsules, and mouth sprays. Other less common methods cannabis may be delivered 
include through the skin (e.g. creams, lotions, balms, patches, etc.), through the rectum, or 
into the veins.   

 

Cannabidiol oil 
CBD oil is becoming more popular among 
people who wish to gain the health benefits of 
cannabis and avoid the psychoactive effects of 
THC. Although many people use CBD oil for 
a range of ailments, there is limited safety and 
efficacy data (and no research in SCI) to 
support its use for these conditions. Recently, 
positive results from three clinical trials with 
strong evidence have led the Food and Drug 
Administration (FDA) in the United States to 
approve the use of CBD oil for two rare forms 
of epilepsy in June 2018.  

Cannabis can be prepared by 

extracting the cannabinoids from 

the plant and dissolving it in oil.11 

Smoking is not a 

recommended method 

of using cannabis.6  

7-10  
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Prescription synthetic cannabinoids  
Prescription synthetic cannabinoids often use isolated cannabinoid compounds or combinations of 
cannabinoids. This includes products such as: 

• Nabilone (Cesamet), a synthetic cannabinoid similar to THC that is taken by mouth as a capsule. 
• Dronabinol (Marinol), synthetic THC that is taken by mouth as a capsule. Please note that 

dronabinol is no longer available in Canada. 
• Nabiximols (Sativex), a mix of cannabis plant-derived THC and CBD that is taken as a mouth spray. 

What is the suggested dosing of cannabis? 
There are currently no standard cannabis dosing regimens for SCI-related 
conditions. Dosing for medical cannabis varies based on factors such as 
method of delivery, past cannabis use, and the medical condition being 
treated. Additionally, the amount of THC and CBD in marijuana is not 
always the same. Thus, the effects of different marijuana products are not 
always the same. Levels of THC and CBD in a product can change based on 
the strain of the plant used as well as how the plant was grown and prepared.  

Especially for those who have never used cannabis in the past, it is 
recommended that they start on low doses before slowly increasing the dose 
until their therapeutic goals are met. To minimize negative side effects 
related to THC and maximize symptom control, a strain with low THC and 
high CBD may be used initially. Immediately discontinue use if any 
intolerable side effects occur.  

People who use cannabis for medicinal purposes consume an average of 1-3 g/day or 10-20 g/week. 
Even with equal grams of the same cannabis strain, the amount of cannabis the body actually absorbs 
differs depending on the method of delivery. For example, people who wish to switch from inhaling 
cannabis to taking cannabis by mouth may need to increase in their daily cannabis use by 2.5 times to 
get an equivalent dose. Each different form and method of cannabis use will change how quickly the 
drug produces an effect and how long it lasts in the body. For example, inhalation of cannabis will 
generally lead to a faster onset of action and longer-lasting effect than oral ingestion.  

 Inhalation Oral ingestion 

Onset of action Few minutes 30 minutes (up to 3-4 hours) 

Peak of effect 30 minutes 3-4 hours 

Duration of effect 2-4 hours (up to 24 hours) 8 hours (up to 12-24 hours) 

It is important that you closely follow the directions of your health providers and consult with them before 
making any changes to your cannabis use. Speak to your health provider for more detailed information. 

Marijuana is the dried flowers 
and leaves of cannabis.12 
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What are the risks and side effects of cannabis? 
The safety of medical cannabis use after SCI is not yet known. However, a number of risks and side 
effects of cannabis use in the general population are known. Many of the short-term side effects of 
cannabis have been reported to be mild to moderately severe and related to the dose of the drug taken. 
Uncommon but serious adverse effects may also exist. Furthermore, the risks to long-term users are not 
well known and some side effects may be related to regular use over time. 

This is not a complete list. Speak to your health provider for detailed information about the risks  and 
side effects of cannabis use. 

Short-term side effects of cannabis may include: 
• Altered judgment and attention  
• Anxiety and agitation 
• Decreased intra-ocular pressure (pressure within the eyes) 
• Disorientation and confusion 
• Dizziness and lightheadedness 
• Dry mouth, throat irritation, and cough 
• Drowsiness  
• Hallucinations 
• Headache 
• Increased heart rate  
• Impaired coordination and balance 
• Impaired short-term memory 
• Interactions with other medications 
• Muscle relaxation 
• Paranoia and psychosis  
• Reddening of the eyes 

Because cannabis lingers in the body long after use, task 
performance may be impaired for up to 24 hours. It is recommended to avoid operating heavy 
machinery or performing dangerous activities for 3-4 hours after inhaling cannabis, 6 hours after oral 
ingestion of cannabis, and 8 hours if a “high” is experienced. Examples of high-risk activities may 
include performing transfers and participating in physical therapy sessions.  

Long-term cannabis use may be associated with: 
• Addiction and withdrawal 
• Airway problems like chronic bronchitis 
• Possible increased risk of mental disorders like anxiety, depression, 

schizophrenia, and psychosis in people at risk for these conditions  
• Possible increased cancer risk with long term smoking, although this is not yet clear 

Cannabis can cause many side effects to 

different body systems.13 

14 
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An emerging concern is the effects that cannabis use may have on adolescents and young adults. Studies 
have suggested that cannabis use early in adolescence may alter brain development and could be related 
to the development of psychotic disorders as adults. 

Overdosage of cannabinoids 

What are cannabinoids used for after spinal cord injury? 
Studies show that cannabis is mostly used by patients with SCI for (chronic) pain and spasm relief, as well 
as for anxiety, stress and depression, bowel and bladder management, nausea, to increase appetite, to 
improve sleep, to decrease other medication use and for pleasure, recreation and relaxation. However, 
research has only studied the use of cannabinoid products in the treatment of pain and spasticity after SCI. 

Pain 
Early research provides moderate evidence that smoked and vaporized cannabis may help to reduce 
neuropathic pain. There is also weak evidence that oral plant-derived cannabinoid sprays may help to 
reduce neuropathic pain. Moderate evidence from two other studies indicate no benefit with synthetic 
cannabinoids. In one, dronabinol was no different than diphenhydramine (an anti-
allergy medication with no pain-relieving properties) for reducing neuropathic pain. In 
the other a synthetic cannabinoid called Normast showed no benefit. These last two 
studies were specific to people with SCI, while the other studies above also included 
people with other neurological conditions. Further research specific to people with 
SCI is needed to determine if cannabis and synthetic cannabinoids are safe and 
effective for pain after SCI. 

Spasticity 
Research on cannabinoid products for spasticity after SCI has been conflicting. Four studies provide 
moderate evidence that synthetic cannabinoids and vaporized cannabis may help with spasticity after 
SCI. However, two other studies with moderate evidence have been inconclusive about whether 
cannabinoid products helped. 

15 

Overdoses of cannabis, although not common, have been reported. The risk increases 

when both oral and inhaled forms of cannabinoids (prescription or recreational) are 

combined. The signs and symptoms of overdose are generally tolerable and overlap 

with the effects of THC such as dizziness, drowsiness, and sensory impairment. More 

severe complications including psychosis and convulsions occur rarely.  

Unlike cannabis, synthetic cannabinoids carry a greater risk of overdose because they 

are more potent than THC. The clinical presentation of toxicity will depend on the specific 

synthetic cannabinoid used, but can be severe and even result in death. Since its 

introduction into the United States in 2008, there have been cases of adverse reactions 

in all 50 states. There is currently no antidote to synthetic cannabinoids, making the 

illegal use of these drugs an emerging public health threat. If you or someone you know 

experiences an overdose, seek medical attention immediately. 
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Overall, these studies show that cannabinoid-based treatments may have benefits in the treatment of 
spasticity, but further research through larger and more rigorous studies are needed before conclusions 
can be drawn about how effective they are. 

The bottom line 
There is early evidence that cannabinoid products may help to treat neuropathic pain after SCI and 
conflicting evidence about whether they help to treat spasticity after SCI. More studies are needed to 
confirm these findings.  

It is not known whether cannabis is safe to use after SCI, especially over the long term, since cannabis 
use is associated with a number of potential risks and side effects. Until more research is done, it is 
important that you discuss this treatment option with your health providers in detail to find out if it is a 
suitable and safe treatment option for you.  

For a list of included studies, please see the Reference List. For a review of what we mean by “strong”, 
“moderate”, and “weak” evidence, please see SCIRE Community Evidence Ratings. 

Related resources 
NIH National Cancer Institute. Cannabis and Cannabinoids–Patient Version (PDQ®). Available from: 

https://cancer.gov/about-cancer/treatment/cam/patient/cannabis-pdq 

SCIRE Community. Pain after Spinal Cord Injury. Available from: https://community.scireproject.com/topic/pain/ 

SCIRE Community. Spasticity. Available from: https://community.scireproject.com/topic/spasticity/ 
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Disclaimer: This document does not provide medical advice. This information is provided for educational 
purposes only. Consult a qualified health professional for further information or specific medical advice. 
The SCIRE Project, its partners and collaborators disclaim any liability to any party for any loss or 
damage by errors or omissions in this publication. 
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