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Objectives 

• Identifying/ Defining products from the Marijuana Plant 
• The Endocannabinoid System/Receptors
• Role in Bone Health and Healing 
• Uses and potential for marijuana plant products in 

postoperative pain management and recovery

• Complications of Use 



Definitions 

● Marijuana- dried leaves, flowers, stems, sees from the whole plant
● Cannabis- flowering tops and leaves of the plant. Hemp fiber, Hemp 

oils, medicinal purposes, recreational purposes
● Cannabinoids: molecules that come from the cannabis plant, most 

commonly Cannabidiol (CBD), 9-Tetrahydrocannabinol (THC)
● Hemp: C. Sativa high CBD very low THC
● C. Indica: high THC, low cbd



Method of Action-
Endocannabinoid System

• Involved in the pain, appetite, memory, mood, sleep
• Similar to human cannabinoid receptors: CB1, CB-2, GPR55
• CB-1

• CNS, bone, immune cells of the bone marrow
• CB-2

• CNS, Immune system
• neurodefense, reduction of inflammation

• GPR55
• Osteoblasts ,osteoclasts, GI tract, adrenal glands



• Bone metabolism action by affecting sympathetic nerves
• Stimulation of CB-1→ increased osteoblast activity
• Smaller quantity of CB-1 on bone cells

• In Vivo: CB-1 Knockout mice showed initial increase in bone volume followed 
by accelerated age-related osteoporosis

Endocannabinoid 
System: CB-1



• Increases osteogenic factors
• Increased osteoporosis
• Disputed opposing results in knockout 

Endocannabinoid 
System: CB-2



• Primarily within the CNS, but also with osteoblasts and 
osteoclasts

• Stimulation decreases osteoclast formation
• increased trabecular bone and cartilage remnants at the 

growth plate

Endocannabinoid 
System: GPR55



Endocannabinoid System: 
Bone Metabolism



Endocannabinoid System: 
Bone Metabolism



Endocannabinoid 
Agonists

• THC
• Partial agonist of CB-1 and CB-2

• higher affinity for CB-1
• Downregulates MSC differentiation to osteocytes
• Induces Caspase-3 leading to osteocyte death

• CBD
• GPR55, CB-2 antagonist

• Less affinity for CB-1
• Promising effects on bone healing and bone metabolism
• Increasing bone bridging across fracture defects



Endocannabinoid System: 
Wound Healing

• Present throughout the skin and subcutaneous tissues
• Anti-inflammatory effects MAY help with wound healing 

• Some inflammation is helpful and required
• Excessive inflammation inhibits wound healing

• CB-2 agonism results in decreased infiltration by neutrophils and 
macrophages and pro-Inflammatory cytokines
• In Mice: topical CBD showed increased proliferation of Keratinocytes and 

increased re-epithelialization speed



Total Joint Arthroplasty 

• Cannabis smoke has been demonstrated to decrease radiographic 
bone healing around titanium implants and rat models

• Retrospective Cohort study: Higher revision rate in Cannabis users 
(12.8%) vs non-users (9.1%)
• higher prevalence due to injection, not well controlled
• other studies refuted results but were smaller
• Increased DVT and PE in cannabis users



Operative Complications

• Increased airway edema, bronchial endothelial damage
• Tachycardia due to adrenergic stimulation
• Questionable inconsistent effects on platelets



Medical Uses

Perioperative
surgical 
clinical trials



Buccally Absorbed CBD. Alaia 
et al 2022
• Placebo controlled double blinded Randomized Trial
• Evaluating patients on pod 1,2,7, and 14 
• 25 or 50mg of buccally absorbed CBD, q8 for 14 days
• All patients received percocet 5mg/325mg, 1-2 tabs q 4-6 hours

• self weaning asap
• Surgical technique

• POD 0: interscalene blocks, no catheters, allowed meds post 
• Open biceps tenodesis for all who needed it regardless of group
• Sling for 2 weeks
• Simple wrist, elbow, hand ROM exercises and codman and pendulum as 

tolerated 



Buccally Absorbed CBD. Alaia 
et al 2022
• Outcome Measures

• Primary Outcome measure: 
VAS 

• Secondary
• post op patient satisfaction
• opioid use

• logged by patient on days 1-7, 
then ad needed from 8-14

• potential complications (LFT 
elevation day 7 and 14, nausea)

• Suicidality
• Logged CBD for 14 days



Buccally Absorbed CBD. Alaia 
et al 2022- Results 
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Thank you. 

Questions?


