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Medical cannabis (MC) is a potential therapeutic option for managing several chronic 
pain and cancer-related symptoms, as well as multiple sclerosis-related spasticity. 
Despite increasing acceptance and availability in the United States, significant knowledge 
gaps remain regarding its modalities, pharmacokinetics, and indications, which present a 
barrier to use for both clinicians and patients. MC is of particular interest within 
orthopedics, given the prevalence of chronic musculoskeletal pain and acute 
postoperative pain following surgical procedures. Evidence suggests that MC can alleviate 
these conditions and reduce opioid consumption, revealing it as a potentially valuable 
adjunctive therapy within a multimodal pain management regimen that addresses larger 
public health concerns brought about by the ongoing opioid crisis, characterized by 
growing opioid misuse and overdose. Federal and state regulations governing MC use and 
distribution remain complex and variable, however, creating practical challenges for both 
orthopedic surgeons and patients. This Current Concepts narrative review aims to 
synthesize the current evidence on MC’s various modalities and pharmacologic 
properties, with a focus on its specific applications in orthopedic care. The review also 
aims to clarify the regulatory considerations that orthopedic surgeons must navigate 
when counseling patients and integrating MC into management plans. 

INTRODUCTION 

Medical cannabis (MC) and its derivatives, cannabinoids, 
have been used throughout history, with records dating 
back to ancient China, India, Egypt, and Greece.1 However, 
there has historically been stringent regulation in the 
United States (U.S.), including the Marihuana Tax Act of 
1937 and the Controlled Substances Act of 1970, with the 
latter designating MC as Schedule I, thereby preventing its 
medical use.1‑3 Despite the past restrictions in the U.S., 
there has recently been increased interest in MC and 
cannabinoids due to their potential therapeutic effects. 
Since the 1980s, when the Food and Drug Administration 
(FDA) approved the synthetic cannabinoid dronabinol, forty 
states, three territories, and the District of Columbia now 
allow the use of MC, with state-specific restrictions.2‑4 
Following MC’s increasing acceptance, research has 

shown its efficacy in the management of chronic pain, 
chemotherapy-induced nausea and vomiting, spasticity 
with multiple sclerosis (MS), and human immunodeficiency 

virus (HIV)-related neuropathic pain symptoms.3,5‑9 While 
MC has broad applications, its role in orthopedic surgery is 
of particular interest. Orthopedic patients frequently expe
rience acute postoperative pain and chronic musculoskele
tal pain. Given the significant contribution of orthopedic 
surgeons to national opioid prescribing practices, MC offers 
a potential adjunct that could reduce reliance on opioids 
while providing effective analgesia. This Current Concepts 
narrative review aims to summarize the administration 
routes, pharmacology, and common indications of MC, 
while discussing its relevance to orthopedic practice and 
treating musculoskeletal pain. This review will also de
scribe the evolving regulatory and prescribing considera
tions most pertinent to surgeons. 

TETRAHYDROCANNABINOL AND CANNABIDIOL 
COMPOSITIONS 

MCs can be classified based on their chemical composition 
and distinct formulations. Clinically, the most relevant and 
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recognized therapeutic cannabinoids are tetrahydro
cannabinol (THC) and cannabidiol (CBD).10‑13 Other 
cannabinoids, such as tetrahydrocannabivarin (THCV), 
cannabigerol (CBG), cannabichromene (CBC), and cannabi
nol (CBN), are lesser studied but may also exert pharmaco
logical effects.10‑13 
THC is the principal psychoactive component of 

cannabis, exerting its effects by acting as a partial agonist 
at endocannabinoid type 1 (CB1) and type 2 (CB2) receptors 
in the central nervous system, leading to cognitive impair
ment and feelings of euphoria.14 CBD, the principal non-
intoxicating cannabinoid, modulates endocannabinoid sig
naling primarily through negative allosteric effects at CB1 
receptors and antagonism at CB2 receptors, influencing in
flammation and nociception.13,15‑18 In contrast to THC, 
CBD is not known to produce potent adverse cognitive ef
fects. THC and CBD can both be used independently as 
therapeutics, but MC can have varying ratios of both com
ponents, including high-THC, balanced THC/CBD, and 
high-CBD/low-THC.19 There may also be a synergistic or 
interactive dynamic between these two cannabinoids,20,21 
with CBD potentially being able to reduce the cognitive and 
psychotropic effects associated with THC.22 However, these 
findings are still inconsistently defined and may depend on 
the specific dose and administration method, requiring fur
ther investigation.20‑22 

INHALATION ADMINISTRATION (SMOKING AND 
VAPORIZATION) 

Inhalation is the most common route of MC administration 
and includes smoking or vaporization. When cannabis is in
haled, the cannabinoids are absorbed into the bloodstream 
through the pulmonary alveoli in the lungs. This method 
results in a rapid onset of analgesic effects and a peak con
centration within 15 minutes of inhalation.19,23‑26 How
ever, the specific absorption and bioavailability of cannabi
noids will depend on inhalation depth, duration, and THC 
or CBD content.26 Smoked MC involves inhaling the com
busted smoke of dried cannabis flower through cigarettes, 
pipes, bongs, or other similar devices. Vaporization, or va
ping, which involves heating cannabis flower or oils to pro
duce an aerosol or gas, is an alternative that avoids the 
combustion products and has been quickly growing as a 
means of risk-reduction.23,27 However, both chronic vaping 
and smoking can cause airway irritation, symptoms of 
bronchitis, and long-term lung function deficiencies.28,29 
Inhaled cannabis is used for a wide range of indications 

that reflect its uniquely rapid speed of action. Smoked and 
vaped MC products are primarily used for pain syndromes 
where the immediate onset of effects is desirable, including 
chronic and neuropathic pain. In meta-analyses and ran
domized controlled trials of patients with neuropathic and 
chronic pain, inhaled cannabis was found to provide sig
nificant short-term relief with a tolerable safety profile.7,8,
30,31 In the oncologic setting, patients have also reported 
high usage of inhaled MC and relief in several cancer and 
treatment-related symptoms.32,33 Despite these findings, 
the analgesic and therapeutic effects of MC will differ 

across conditions, and further research is needed to confirm 
these results. Given the inhaled nature of this modality, 
physicians and patients should also weigh the potential 
benefits and risks, especially for patients at increased risk 
of respiratory complications.27‑29 

ORAL ADMINISTRATION (CAPSULE, SPRAYS/
TINCTURES, EDIBLE GUMMIES) 

MC can also be ingested. The most commonly available en
capsulated cannabis products include hemp seed capsules, 
dronabinol, and nabilone. Compared to inhalation, the on
set of effects for oral methods is more prolonged and may 
depend on concurrent or past food intake.34 Despite this 
variability, the onset is typically 30 minutes to one and 
a half hours after ingestion, with the concentration peak
ing around two to four hours and lasting upwards of five 
hours.19,23‑26 These delayed effects are in part due to the 
poor gastrointestinal absorption and hepatic first-pass me
tabolism, which can significantly reduce the bioavailabil
ity.34 The indications for capsule cannabis are evolving and 
broad. Hemp-derived CBD capsules have been shown to sig
nificantly improve chronic musculoskeletal symptoms and 
quality-of-life measures, such as low back pain from lum
bar spine stenosis.35 According to the American Society of 
Clinical Oncology, oral cannabinoids such as dronabinol, 
nabilone, and quality-controlled 1:1 THC:CBD extracts may 
be potentially useful as adjuncts alongside guideline-con
cordant antiemetics for refractory nausea and vomiting in 
patients with cancer.3 
The oromucosal administration method involves the 

vascularized buccal and sublingual surfaces of the oral mu
cosa. Oromucosal formulations most commonly include 
sprays, tinctures, and dissolvable capsules or tablets.23 
Sprays, including nabiximols (Sativex®), are metered-dose 
medications applied as an aerosol.36 Tinctures and drops 
are liquid-based cannabis extracts applied to the underside 
of the tongue, and dissolvable tablets are placed under 
the tongue for disintegration.37 The mechanism of action 
of these drugs is to allow the cannabinoids to enter the 
systemic circulation directly through the highly vascular
ized sublingual and buccal mucosa in the mouth.37‑40 This 
method of administration, similar to inhalation, avoids 
poor gastric absorption and hepatic first-pass metabolism, 
offering higher THC and CBD bioavailability and a quicker 
therapeutic onset compared to ingested formulations.37‑40 
However, the specific absorption can still vary depending 
on other factors, like drug composition, saliva pH and flow, 
and the permeability of the mucosal vasculature.37‑40 The 
main indications for these formulations are chronic pain 
and MS spasticity. Evidence has shown that nabiximols and 
sprays, when used as an adjunct, can significantly improve 
chronic pain and spasticity-related symptoms, including 
muscle spasms, fatigue, and sleep quality, with minimal 
physical and cognitive adverse effects.36,41,42 However, 
more research is still needed to confirm long-term efficacy 
and safety. 
MC edibles are THC and CBD products in a chewable 

form. They are an alternative to traditional inhalation, oral, 
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or oromucosal formulations. Once cannabis edibles are in
gested, the cannabinoids are absorbed through the gas
trointestinal tract, which contributes to a delayed onset of 
effects due to poor gastric absorption, degradation, and he
patic metabolism.34 Edibles are available in a wide range of 
THC and CBD concentrations and thus can have significant 
variabilities in dosing and labeling, especially in the unreg
ulated and commercial market.43,44 Furthermore, the con
centration of THC or CBD in edible products may be unsuit
able for medical use.44 A recent study conducted by Khak 
et al45 further confirmed inconsistencies in dosing, with 
46.5% and 47.2% of respondents being unaware of their 
exact THC or CBD dosage, respectively, which raises con
cerns about the regulation and patient education regarding 
these MC formulations. Although not FDA-approved, pa
tients continue to use edibles for chronic pain. More re
search is needed to confirm their analgesic efficacy and to 
justify broader clinical use. 

TOPICAL ADMINISTRATION (CREAMS, 
LOTIONS, OINTMENTS, GELS) 

Topical formulations, such as creams, lotions, ointments, 
or gels that contain cannabinoids, can be applied directly to 
the skin.23,46,47 These medications contain THC and CBD 
extracted into vehicles designed to permeate the skin bar
rier and exert the therapeutic effects. Given their topical 
nature, these formulations offer more targeted relief than 
inhalation or oral methods. The main benefit of topical ad
ministration is delivering cannabinoids directly to affected 
areas, such as the skin, joints, or peripheral nerves. Thus, 
they are designed for local action and have limited systemic 
absorption, lowering the risk of central nervous system side 
effects such as euphoria or cognitive intoxication.46‑49 The 
topical delivery of medicinal cannabis also avoids hepatic 
metabolism and poor gastrointestinal absorption, preserv
ing bioavailability.47,48 
The main indications for topical MC would be localized 

musculoskeletal pain and dermatologic conditions. Current 
research into the use of topical CBD for hand arthritis has 
indicated a favorable safety profile with significant im
provements in pain and disability.50 Studies have also 
shown that topical and transdermal cannabinoids can im
prove pain and function for musculoskeletal and rheumatic 
conditions, including osteoarthritis.45,51,52 However, top
ical cannabinoids are not limited to joint pain, as they 
have also shown promise in treating certain skin condition 
symptoms. Research indicates that topical cannabinoids 
can improve acne and pruritus, as well as erythema and 
scaling, in atopic dermatitis, contact dermatitis, and pso
riasis.53‑55 Nanoformulated forms of CBD, such as emul
sions, cryogels, lipid nanoparticles, and nanomicelles, were 
also identified to potentially offer improved skin delivery 
and enhanced efficacy for treating various skin condi
tions.56 Despite these promising findings, the current land
scape of evidence is still growing, and future research 
should investigate whether topical MC can serve as a viable 
adjunct or alternative to traditional therapies in muscu
loskeletal and dermatologic contexts. 

MC IN ORTHOPEDIC CONDITIONS 

While MC has demonstrated efficacy in managing symp
toms across a range of conditions, its role within orthope
dics and postoperative pain is paramount. Orthopedic pa
tients frequently experience both acute and chronic pain, 
and the current treatment paradigms rely on opioids, which 
can carry significant adverse effects.57 MC is a potential al
ternative that can effectively provide analgesia without the 
typical risks associated with opioid use. Khak et al.45 found 
that the majority of patients using MC for musculoskeletal 
pain had positive views of the therapy, with 93.7% agree
ing or strongly agreeing that MC was effective in relieving 
their main symptoms. In an observational study conducted 
by Bakewell et al,35 patients with lower back pain caused 
by lumbar spinal stenosis who took hemp-derived CBD gel 
caps with 0.3% THC experienced a clinically and statisti
cally significant two-point decrease in the mean Pain Nu
meric Rating Scale (NPRS) over the study period. These 
improvements in pain also corresponded to improvements 
in quality-of-life measures and sleep. Glare et al58 further 
confirmed MC’s effectiveness in managing chronic back and 
neck pain, finding that medium (1.0 mL) and high (1.5 mL) 
dose oromucosal-administered MC, Cybis®, significantly 
reduced NRPS pain scores by 28.8% and 34.1%, respectively, 
over the study period. 
In the management of osteoarthritis, MC has also indi

cated efficacy. In a randomized controlled trial evaluating 
CBD’s effectiveness for managing thumb basal joint arthri
tis, Heineman et al50 found that Visual Analog Score (VAS) 
pain and disability scores were significantly improved from 
baseline for the topical CBD group compared to the control 
group. Bawa et al.51 also investigated the use of transder
mal CBD for hand osteoarthritis. They found that patients’ 
pain scores were significantly lower during the CBD gel ap
plication and washout phases compared with baseline. Pa
tients’ grip strength also increased during treatment com
pared with baseline. Another open-label study found that 
athletes who received topical CBD for their lower extrem
ity injury experienced significant improvements in pain and 
their ability to return to normal life activities, highlighting 
a potential sports medicine application.59 
The breadth of studies highlights MC’s therapeutic po

tential but also underscores the heterogeneity of formula
tions and their specific use cases [Table 1 ]. While ortho
pedic patients most often turn to topical, oral, and inhaled 
MC,45 there is no clear consensus as to which modalities 
are most appropriate for any musculoskeletal indication. In 
the absence of clear guidelines on how to offer MC to or
thopedic patients, surgeons must exercise discretion, con
sidering their patients’ specific needs and how these align 
with the modalities’ pharmacokinetic and clinical charac
teristics. 

MC AND POSTOPERATIVE ORTHOPEDIC PAIN 

In the context of immediate postoperative orthopedic pain 
relief, there is currently contradicting evidence and an 
overall paucity of literature. One randomized controlled 
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Table 1. Summary of Medical Cannabis Modalities, Pharmacokinetics, and Indications         

Modality Pharmacokinetics 
Factors 

Affecting 
Bioavailability 

Potential Orthopedic 
Indications 

Other Indications 

Inhalation 

Onset: Rapid 

Peak Concentration: 
3-15 Minutes 

Duration: 3-4 Hours 

Gastric: No 
Hepatic: No 

General musculoskeletal 
pain, osteoarthritis 

General pain, neuropathic 
pain, HIV, nausea and 
vomiting, and multiple 
sclerosis spasticity 

Oral 

Onset: 0.5-1.5 
Hours 

Peak Concentration: 
2-4 Hours 

Duration: 5-12 
Hours 

Gastric: Yes 
Hepatic: Yes 

General musculoskeletal 
pain, osteoarthritis, back and 
neck pain, postoperative 
pain 

General pain, sleep, HIV, 
nausea and vomiting, and 
multiple sclerosis spasticity. 

Oromucosal 
Spray 

Onset: 5-30 
Minutes 

Peak Concentration: 
1-3 Hours 

Duration: 6-24 
Hours 

Gastric: No 
Hepatic: No 

General musculoskeletal 
pain, back and neck pain 

General pain, sleep, 
glaucoma, nausea and 
vomiting, and multiple 
sclerosis spasticity. 

Topical 

Onset: Variable 

Peak Concentration: 
7-10 Days 

Duration: Upon 
Cessation 

Gastric: No 
Hepatic: No 

General musculoskeletal 
pain, basal thumb joint 
arthritis, osteoarthritis, 
sports medicine 

Dermatological conditions 

Data derived from previous references.6,19,24‑26,34,38,45,49‑53,58‑65 

trial by Haffar et al66 found that postoperative topical ap
plication of CBD following total knee arthroplasty did not 
reduce pain or improve sleep scores. However, another ran
domized controlled trial by Alaia et al.60 found that pa
tients undergoing arthroscopic rotator cuff repair who re
ceived an oral, buccally absorbed CBD tablet three times per 
day experienced a significantly lower VAS pain score than 
the placebo group on postoperative day one. Patients in the 
CBD group also reported higher satisfaction with pain con
trol compared to the control group on postoperative days 
one and two. In the one-year follow-up analysis from this 
research group, they confirmed that patients in the periop
erative CBD group did not have any significant deficits in 
pain or self-reported satisfaction and outcomes compared 
to the placebo control group.67 These findings validate the 
considerable heterogeneity in the existing literature, par
ticularly with regard to the formulations, dosing regimens, 
and routes of administration of MC for postoperative ortho
pedic pain. Accordingly, future studies must prioritize pro
cedure-specific trials to delineate the efficacy of different 
modalities and establish evidence-based dosing strategies 
that can be standardized in clinical practice. 

MC’S ROLE IN COMBATING THE OPIOID CRISIS 

MC is particularly relevant to the ongoing opioid crisis in 
the United States, defined by the misuse of prescription 

opioids, incidence of opioid use disorder, and increasing 
overdose deaths.68 Orthopedic surgeons are among the 
highest prescribers of opioids69 and they are at the front 
line of managing chronic nonsurgical and acute postopera
tive musculoskeletal pain, so reducing opioid use for ortho
pedic pain is crucial. 
Opioid risks have led to a shift towards multimodal pain 

management strategies and increased use of non-opioid 
analgesics. Within this shifting landscape, MC has emerged 
as a promising adjunctive strategy that can mitigate opioid 
reliance. In a study by Greis et al,61 patients with chronic 
lower back pain certified for MC had fewer filled opioid pre
scriptions and significantly reduced opioid consumption re
gardless of their baseline opioid usage. These opioid re
ductions were also accompanied by improvements in pain 
scores and daily function. Similarly, Renslo et al.62 found 
that patients with osteoarthritic pain experienced a 43.6% 
average decrease in MME/day between six months pre-MC 
and six months post-MC use. This study also demonstrated 
clinically significant improvements in pain scores and 
Global Physical Health scores at 3 months post-MC initi
ation. Supporting these findings, a systematic review con
ducted by Okusanya et al.63 revealed between a 64% to 75% 
reduction in opioid dosage for MC users with non-cancer 
chronic pain, and complete opioid cessation was achieved 
in up to 59.3% of patients. Therefore, MC as an adjunct in a 
multimodal pain management regimen could be key in mit
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igating the opioid crisis, particularly in orthopedic contexts 
with historically high opioid prescribing. 

CHANGES IN PATIENT ATTITUDES TOWARDS 
MC 

Despite the caution and stigma surrounding cannabis, re
cent surveys have shown that patients are increasingly re
ceptive to MC to manage pain. Karakash et al.64 found that 
81.3% and 90.1% of orthopedic sports medicine patients 
were amenable to receiving THC or CBD-based products 
for their musculoskeletal pain, respectively. Additionally, 
85.3% of the surveyed patients felt that cannabis-based 
products would be effective in combating the opioid crisis. 
In a cross-sectional survey conducted by Fones et al.,65 ap
proximately 10% of hand surgery patients used MC, and 
80.9% of the remaining patients reported that they would 
consider its use to manage their chronic pain. The most 
common orthopedic conditions that patients considered 
using MC for included arthritis, back pain, tendon pain and 
inflammation, as well as postoperative pain. These findings 
highlight a growing willingness among orthopedic patients 
to consider MC as an alternative to traditional therapies to 
manage their musculoskeletal pain conditions. 

MC’S EVOLVING LEGAL LANDSCAPE 

MC’s rapidly evolving legal landscape in the U.S. presents 
a challenge for orthopedic surgeons and other physicians. 
MC remains a Schedule I controlled substance under federal 
law. However, MC has been approved for medical use in 40 
states, three territories, and the District of Columbia, cre
ating a complex legal landscape in which state and fed
eral laws conflict.4 Further complicating this is the fact 
that MC’s regulation differs across states and their various 
policies. As such, the feasibility and practicality of endors
ing MC are significant concerns, particularly for practicing 
surgeons. Therefore, surgeons must remain educated on 
the current laws surrounding MC in their specific state, as 
well as be prudent regarding any new federal regulation 
changes. While surgeons may not be able to formally pre
scribe MC, they can play a critical role in discussing and 
expanding the current evidence base, outlining the poten
tial benefits and risks, and helping patients navigate the 
various state-specific access pathways. Providing clear, in
formed communication can foster informed decision-mak
ing between patients and surgeons, ensuring that MC, 
when an option, can be implemented as part of a safe and 
effective multimodal approach to pain management. 

CONCLUSION 

MC has various modalities, pharmacokinetic considera
tions, and indications. However, its unique role within or
thopedic surgery remains a crucial area of discussion. Ev
idence supports its potential in managing musculoskeletal 
and postoperative pain, and surveys suggest that orthope
dic patients most often turn to topical, oral, and inhaled 
formulations. Still, the literature remains highly hetero
geneous, therefore precluding consensus and making con
crete conclusions difficult. This lack of standardization re
veals the pressing need for clinical trials to help establish 
clear guidelines. MC may also reduce opioid consumption, 
which has significant public health implications related to 
the ongoing opioid crisis. As patient demand and legal ac
ceptance expand, orthopedic surgeons must remain in
formed about local regulations and engage in patient-spe
cific dialogue to advance the safe, evidence-based 
integration of MC into multimodal pain management plans. 
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