
 

Buccally Absorbed Cannabidiol Shows Promise in Treating Pain and Improving 1 

Satisfaction Immediately Following Arthroscopic Rotator Cuff Repair: A Placebo-2 

Controlled, Double-Blinded, Randomized Trial 3 

 4 

ABSTRACT  5 

BACKGROUND: Despite the widespread use and sales of cannabidiol (CBD) products in the 6 

United States, there is a paucity of literature to evaluate its effectiveness, safety, or ideal route of 7 

administration.   8 

PURPOSE: The purpose of this study is to evaluate the potential analgesic effects of buccally 9 

absorbed CBD in patients that have undergone arthroscopic rotator cuff repair (ARCR). 10 

STUDY DESIGN: Level 1 Randomized Controlled Trial   11 

METHODS: This is an FDA sanctioned, multi-center, placebo-controlled, randomized, double-12 

blinded trial conducted in patients undergoing ARCR. Patients from 18 to 75 years of age 13 

undergoing ARCR were prospectively enrolled and randomized to the control and experimental 14 

groups. The experimental group received an oral, buccally absorbed tablet containing 25mg of 15 

CBD (Oravexx™, Orcosa Inc., USA) TID if < 80kg and 50mg of CBD TID if > 80kg for 14 days 16 

post-operatively, while the control group received an identical placebo. Patients were followed-up 17 

on Day 1, 2, 7, and 14, and Visual Analog Scale (VAS) for pain, opioid consumption, and 18 

satisfaction with pain control were recorded. Additionally, liver function tests (LFT) were done on 19 

Days 7 and 14 to assess safety, and nausea was monitored. A value of p < 0.05 was considered to 20 

be statistically significant.  21 

RESULTS: Overall, 100 patients were recruited with one patient being excluded for a total of 99 22 

patients. There were no significant differences in patient demographics between the two groups. 23 

On Day 1, VAS pain score was significantly lower in those receiving CBD (4.4  ±3.1, 5.7  ±3.2, 24 

p = 0.039). On both Day 1 and Day 2, patient satisfaction with pain control was significantly higher 25 



 

in the CBD group (Day 1: 7.0  ±3.0, 5.6  ±3.7, p = 0.040 | Day 2: 7.3  ±2.5, 6.0  ±3.3, p = 0.028). 26 

Quantities of opioids consumed were low in both cohorts, and there were no statistically significant 27 

differences in opioid consumption (p > 0.05).  Additionally, patients receiving 50 mg of CBD 28 

reported even lower VAS scores at day 1 (CBD 50 mg: 3.9  ±3.2, Control: 5.7  ±3.2, p = 0.034) 29 

compared to the control group, which exceeds VAS MCID for shoulder arthroscopy (1.4). Patients 30 

receiving 50 mg also reported higher satisfaction with pain control on Days 1 (CBD 50 mg: 8.0  ±31 

2.5, Control: 5.6  ±3.7, p = 0.0060) and Day 2 (CBD 50 mg: 7.9  ±2.1, Control: 6.0  ±3.3, p = 32 

0.014). On Day 7 and Day 14, there were no statistically significant differences in VAS score, 33 

opioid consumption, or patient satisfaction with pain control between the CBD and control group 34 

(p > 0.05 for all). There were no significant differences in LFTs post-operatively (p > 0.05).  35 

CONCLUSION: Buccally absorbed CBD demonstrates an acceptable safety profile and shows 36 

significant promise in reduction of pain in the immediate peri-operative period following ARCR 37 

compared to the control. Further studies are currently ongoing to confirm dosing and effectiveness 38 

in other orthopedic pathologies.  39 

LEVEL OF EVIDENCE: Level I 40 

KEY TERMS: cannabidiol, CBD, shoulder arthroscopy, rotator cuff repair, postoperative pain 41 

WHAT IS KNOWN ABOUT THE SUBJECT: Cannabidiol (CBD), which targets the ECS, 42 

has become a subject of growing interest since the United States Congress passed the 2018 Farm 43 

Bill, which legalized industrial hemp (Cannabis Sativa plants containing <0.3% THC content) 44 

and its derivative cannabinoids, including CBD. CBD is a non-psychotropic cannabinoid that has 45 

been reported to exhibit a range of therapeutic properties. It is well tolerated in humans, has 46 

potential for a small risk profile, and has safe co-administration with opioid analgesics. 47 

Despite the widespread use and sales of cannabidiol products in the United States, there is a paucity 48 

of literature to evaluate its effectiveness or safety and there exists minimal level one evidence, to 49 



 

our knowledge, prospectively evaluating its use in an orthopedic population.  50 

 51 

WHAT THIS STUDY ADDS TO EXISTING KNOWLEDGE: Buccally absorbed CBD 52 

demonstrates an acceptable safety profile and shows significant promise in reduction of pain in the 53 

immediate peri-operative period following ARCR compared to controls. This is, to our knowledge, 54 

one of the first level one studies evaluating the use of CBD in orthopedic surgery, and, specifically, 55 

sports medicine. We anticipate that further studies will be sparked by this data, to confirm dosing 56 

and effectiveness in other orthopedic pathologies.    57 



 

INTRODUCTION 58 

Arthroscopic rotator cuff repair (ARCR) is one of the most commonly performed 59 

orthopedic procedures, with over 500,000 procedures performed every year.11 However, 60 

postoperative pain is a common complaint, and due to the increasing attention to opioid abuse 61 

amongst orthopedic patients, multi-modal management strategies have become increasingly 62 

important.1 It is also estimated that 40-50 percent of all patients undergoing ARCR are on pre-63 

operative opioids.27 As a result of the increasing volume of outpatient shoulder arthroscopy 64 

performed, alternative pain management solutions have become of increased importance.6,9,26  65 

 66 

The Endocannabinoid System (ECS) is a neuromodulatory system that has recently 67 

emerged as a therapeutic focus. As it is involved with regulating the inflammatory response to 68 

injury, as well as modulating pain, it has become a pharmacological target in pain management.15 69 

The ECS is comprised of the CB1 and CB2 cannabinoid receptors, endogenous cannabinoid 70 

ligands known as endocannabinoids, as well as the enzymes responsible for the synthesis and 71 

degradation of these molecules. Cannabidiol (CBD), which targets the ECS, has become a subject 72 

of growing interest since the United States Congress passed the 2018 Farm Bill, which legalized 73 

industrial hemp (Cannabis Sativa plants containing <0.3% THC content) and its derivative 74 

cannabinoids, including CBD.17 CBD is a non-psychotropic cannabinoid that has been reported to 75 

exhibit a range of therapeutic properties.13 It is well tolerated in humans, has potential for a small 76 

risk profile, and has safe co-administration with opioid analgesics. 1,2 77 

 78 

Despite the widespread use and sales of cannabidiol products in the United States, there is 79 

a paucity of literature to evaluate its effectiveness or safety. With current trends to optimize multi-80 

modal pain management strategies after ARCR, and to mitigate risks of treating postoperative pain 81 

with prolonged opioid use, we sought to evaluate the effects of CBD on postoperative pain and 82 



 

satisfaction after ARCR. Therefore, the purpose of this study was to evaluate the potential 83 

analgesic effects of buccally absorbed CBD in patients undergoing ARCR. The hypothesis was 84 

that patients receiving post-operative cannabidiol would have improved post-operative pain scores 85 

and satisfaction and decreased opioid use compared to patients receiving the control. 86 

 87 

METHODS 88 

Study Design 89 

This is an FDA sanctioned (IND # 147249) multi-center, controlled, randomized, 90 

prospective clinical trial. IRB approval (s19-01293) was obtained from both institutions involved 91 

in the study. Patient informed consent was obtained prior to study enrollment. Patients were 92 

enrolled and treated during the time period 12/2020 – 12/2022.  93 

All opioid-naïve patients between the ages of 18 and 75 undergoing ARCR (plus or minus 94 

biceps tenodesis) were eligible for inclusion in the study. Exclusion criteria can be found in Table 95 

1. All patients entering the study were given the Columbia-Suicide Severity Rating Scale (C-96 

SSRS) to ensure no patient had a history of prior or current suicidal ideations (Appendix A), in 97 

accordance with FDA recommendations for clinical trials involving drugs with CNS activity. Any 98 

patients with elevated liver enzymes in the pre-operative period were also excluded. Urine drug 99 

screens were obtained on all patients to ensure patients were opioid naïve and not currently using 100 

marijuana. All subjects were required to refrain from the use of THC, or other cannabis-related 101 

products for the duration of the study. Those who were not able to comply were excluded from the 102 

final data analysis. Pre-menopausal female patients had to have been currently practicing effective 103 

forms of two types of birth control, which are defined as those, alone or in combination, that result 104 

in a low failure rate (less than 1% per year) when used consistently and correctly. Information 105 

recorded pre-operatively included age, sex, height, weight, BMI, and American Society of 106 

Anesthesiology (ASA) classification. 107 



 
 108 

Table 1. Exclusion Criteria 

Legally incompetent or mentally impaired (e.g., minors, Alzheimer’s subjects, dementia, etc.) 

Younger than 18 years of age 

Older than 75 years of age 

Any patient considered a vulnerable subject: pregnant women or fetuses, children, cognitively impaired 

adults, prisoners 

History of cannabis abuse or dependence  

History of coagulation abnormalities and thromboembolic disease or current abnormal coagulation test 

values  

History of stroke or acute coronary syndromes within 3 months before surgery 

Abnormal coagulation profile 

Renal failure (serum creatinine > 250 μmol/L [2.83 mg/dL]) or liver cirrhosis  

Patients with a history of hypersensitivity to Percocet 

Patients that have been on pre-operative opioid management for any reason 

Patients meeting the DSM-V for major psychiatric illness, such as bipolar disorder 

Patients diagnosed with major depression, psychosis, or substance abuse disorder 

Patients with current or a history of suicidal ideation 

Breastfeeding females 

Patients with clinically significant illness, including cardiovascular disorders 

Clinically significant lab abnormalities 

Abnormal LFTs 

Patients with major neurological disorders, such as dementia, Parkinson’s disease, cognitive impairment, 

epilepsy, history of traumatic brain/head injury, or seizures 

Patients with moderate (Child-Pugh B) and severe hepatic impairment (Child-Pugh C). 

Patients taking moderate or strong inhibitors of CYP3A4 and CYP2C19 concomitantly 

Patients taking strong CYP3A4 and CYP2C19 inducers concomitantly 

Patients taking substrates of UTG1A9, UTGB17, CYP2A1, CYP2B6, CYP2C8, CYP2C9 and CYP2C19 

concomitantly 

 109 

Randomization and Study Intervention 110 

Patients were randomized pre-operatively by the respective institutional pharmacies to 111 



 
receive either cannabidiol or an identical tasting and appearing placebo. Patients and the treating 112 

physician were blinded to the randomization.  Patients were instructed to take 25 or 50mg (patients 113 

over 80kg received 50mg) of buccally absorbed cannabidiol (Oravexx™, Orcosa, Inc., USA) based 114 

on body weight per initial manufacturer recommendation, three times a day, for fourteen days. 115 

Enrollees were educated on proper administration of the medications prior to surgery.  All patients 116 

received Percocet (oxycodone/acetaminophen) 5/325mg tabs and were instructed to take them as 117 

needed, 1-2 tabs every 4-6 hours, and instructed to wean from narcotics as soon as possible. 118 

Patients were instructed to continue CBD/placebo throughout the entire 14-day follow-up period. 119 

 120 

Surgical Technique 121 

Surgeries were performed in either the beach chair or the lateral decubitus position, based 122 

on surgeon preference. Interscalene blocks were given pre-operatively by the anesthesia team, who 123 

were also blinded to the patient enrollment. Surgical time, number of anchors, and concomitant 124 

procedures were recorded. Additionally, all patients undergoing biceps tenodesis underwent it in 125 

the form of open subpectoral biceps tenodesis to maintain homogeneity between groups. Patients 126 

were placed in a sling post-operatively for a period of time chosen by the operating physician, with 127 

none being instructed to discontinue the sling prior to the two-week follow-up. Patients were 128 

allowed to perform simple elbow, wrist and hand range of motion as soon as tolerated, and Codman 129 

or pendulum exercises as tolerated after the first post-operative visit.  130 

 131 

Outcome Measures  132 

The primary outcome of the study was to detect any difference in the VAS at multiple time 133 

points after ARCR. Secondary outcomes included postoperative patient satisfaction, opioid use, 134 

and all potential complications including change in liver function tests, nausea, or other adverse 135 

outcomes. All postoperative complications (surgical or CBD-potentially related) were recorded 136 

and liver function tests were obtained at two time points and compared to pre-operative. 137 



 
Additionally, patients were screened for any psychiatric manifestations of suicidality. Patients 138 

were instructed in their postoperative pain management log to note the amount of Percocet taken, 139 

patient satisfaction, nausea level, and VAS score. Pain control, patient satisfaction, and nausea 140 

were measured at 6 hours, days 1, 2, 7, and 14. Opioid consumption was documented at days 1-7 141 

on a daily basis and then additively from days 8-14. Patients were instructed to mark the CBD use 142 

each time they took the medication, to ensure compliance for the full 14-day period. Additional 143 

secondary analyses included any differences in outcomes when accounting for differences in 144 

therapeutic dose. 145 

A patient log was administered to each patient to ensure compliance with the study 146 

protocol. Patients were followed-up in the office post-operatively at 1- and 2- weeks. 147 

 148 

Statistical Analysis 149 

 Our power analysis was based on the literature on post-operative pain control following 150 

shoulder arthroscopy. Calculations were performed using VAS of 3 and 1.6 for the control and 151 

CBD respectively, with an SD of 2. In order to achieve 80% power to reject the null hypothesis of 152 

equal means when the population mean difference between Control and CBD is μ1 - μ2 = 3.0 - 1.6 153 

= 1.4 with a standard deviation for both groups of 2.0 at a significance level (alpha) of 0.05 using 154 

a two-sided two-sample equal-variance t-test, group sample sizes of 39 would be required in each 155 

group. Thus, to allow for a 10% drop-out at 14-day follow-up, 100 patients would be required to 156 

enroll. For all continuous and categorical variables, descriptive statistics were calculated. 157 

Continuous variables were reported as weighted mean and estimated standard deviation, whereas 158 

categorical variables were reported as frequencies with percentages. Categorical variables were 159 

analyzed using Fisher’s exact or chi-square test. The independent or paired t-test for normally 160 

distributed variables, or the nonparametric Wilcoxon signed-rank test was performed to compare 161 

continuous variables. Subgroup analysis comparing patients receiving 50mg of CBD versus 25mg 162 



 

of CBD versus control medications was conducted using Fisher’s exact or chi-square tests for 163 

categorical variables and analysis of variance or Kruskal-Wallis H testing for continuous variables. 164 

Posthoc Tukey testing was performed comparing all possible pairs of subgroup means to determine 165 

exactly between which subgroups the differences were significant. A value of p < 0.05 was 166 

considered to be statistically significant.167 

168 



 

RESULTS 169 

Patient Characteristics (Table 2) 170 

Overall, 100 patients were enrolled in this study across the two investigating centers, and 171 

47 patients were placed in the control group while 53 were placed in the experimental group 172 

(Figure 1).  173 

  174 

Assessed for eligibility (n= 111) 

Excluded (n= 9) 
   Not meeting inclusion criteria (n= 0) 
   Declined to participate (n= 0) 
   Other reasons (n=0) 

Analysed (n=52) 

 Excluded from analysis (n= 1) 

Lost to follow-up (n= 0) 
Discontinued intervention (n=4) 

Allocated to intervention (n= 54) 

 Received allocated intervention (n= 53) 

 Did not receive allocated intervention (n= 1) 

Lost to follow-up (n= 0) 
Discontinued intervention (n= 0) 

Allocated to intervention (n= 47) 

 Received allocated intervention (n= 47) 

 Did not receive allocated intervention (n= 0) 

Analysed (n= 47) 

 Excluded from analysis (n= 0) 

 

Allocation 

Analysis 

Follow-Up 

Randomized (n= 101) 

Enrollment 



 

One patient was excluded from the analysis as they used marijuana postoperatively, leading 175 

to the final count of 52 patients in the experimental group. There were no significant differences 176 

in age, sex, BMI, concomitant procedures including biceps tenodesis and subacromial 177 

decompression, and the number of anchors used intraoperatively between the two groups.  178 

 179 

Table 2: Patient Characteristics  

Variable CBD Placebo P Value  

N 52 47   

Age (yrs.) 58.2 ± 8.78 57.1 ± 10.1 0.56  

Female Sex 21.0 ± 40.4 17 ± 36.2 0.82  

BMI 29.1 ± 5.0 28.2 ± 7.1 0.45  

Biceps tenodesis (BT) 13 ( 27.7) 10 ( 19.2) 0.451  

Subacromial Decompression (SD) 15 ( 31.9) 23 ( 44.2) 0.293  

Both (BT+SD) 17 ( 36.2) 13 ( 25.0) 0.323  

Anchors used 3.0 ± 1.6 3.28 ± 1.40 0.52  

Data are shown as mean ± standard deviation and No. of patients (%) 

 180 

Postoperative Pain and Satisfaction (Table 3) 181 

On Day 1, VAS pain score was significantly lower in those receiving CBD (4.4  ±3.1, 5.7 182 

 ±3.2, p = 0.039) and was nearly equivalent to MCID as defined by a difference of 1.4. On both 183 

Day 1 and Day 2, patient satisfaction with pain control was significantly higher in the CBD group 184 

(Day 1: 7.0  ±3.0, 5.6  ±3.7, p=0.040 | Day 2: 7.3  ±2.5, 5.98  ±3.3, p = 0.028). For the remainder 185 

of the study, the experimental group outperformed the placebo group at all time points for pain, 186 

MME consumption, and patient satisfaction; however, the results did not meet statistical 187 

significance. 188 

 189 



 

Table 3: Postoperative Pain and Patient Satisfaction  

Variable CBD Placebo P value 

VAS Day 1 4.4 ± 3.1 5.7 ± 3.2 0.039 

Satisfaction Day 1 7.0 ± 3.0 5.6 ± 3.7 0.040 

VAS Day 2 4.7 ± 2.8 5.3 ± 2.6 0.32 

Satisfaction Day 2 7.3 ± 2.5 6.0 ± 3.3 0.028 

VAS Day 7 2.5 ± 1.9 3.23 ± 2.7 0.15 

Satisfaction Day 7 8.0 ± 2.6 7.88 ± 2.7 0.78 

VAS Day 14 1.6 ± 1.4 2.26 ± 2.4 0.11 

Satisfaction Day 14 8.7 ± 2.3 8.51 ± 2.4 0.712 

Data are shown as mean ± standard deviation and No. of patients (%) 

 190 

 191 

Opioid Consumption and Nausea Levels (Table 4) 192 

There were no statistically significant differences in opioid consumption (p < 0.05), which 193 

was relatively small in both groups, with no significant difference in nausea.  194 

 195 

Table 4: Opioid Consumption and Nausea Levels 

Variable CBD Placebo P value 

MME Day 1 15.2 ± 12.0 19.7 ± 13.6 0.084 

MME Day 2 10.3 ± 18.7 16.7 ± 36.6 0.29 

MME Day 7 59.3 ± 53.2 67.3 ± 55.2 0.47 

MME Day 14 8.0 ± 19.3 10.3 ± 22.7 0.61 

Nausea Day 2 2.1 ± 2.6 2.5 ± 3.1 0.51 

Nausea Day 7 0.2 ± 1.1 0.6 ± 2.1 0.23 

Nausea Day 14 0.1± 0.4 0.5 ± 1.7 0.15 

MME = Major Morphine Equivalents. Rated on a scale of 0 (no nausea) 

to 10 (extreme nausea). Data are shown as mean ± standard deviation and 

No. of patients (%). 



 

 196 

 197 

Subgroup Analysis of Postoperative Pain, Satisfaction, Opioid use, and Nausea (Table 5 & 6) 198 

On subgroup analysis, it was noted that 23 patients received 25mg of CBD and 29 patients 199 

received 50mg of CBD. There were no significant differences between the subgroups in age, sex, 200 

or concomitant procedures including biceps tenodesis and subacromial decompression. 201 

 202 

There were significant differences between the three subgroups in VAS pain score at Day 203 

1 (CBD 50mg: 3.9  ±3.2, CBD 25: 5.1  ±2.9, Control: 5.7  ±3.2, p=0.044) with an almost 2-point 204 

VAS improvement in the 50 mg CBD group. There were also significant differences in satisfaction 205 

at Day 1 (CBD 50mg: 8.0  ±2.5, CBD 25: 5.7  ±3.2, Control: 5.6  ±3.7, p=0.0050), and satisfaction 206 

at Day 2 (CBD 50mg: 7.9  ±2.1, CBD 25: 6.5  ±2.8, Control: 6.0  ±3.3, p = 0.018). The CBD 50mg 207 

group consistently outperformed the 25mg and placebo group, trending towards statistical 208 

significance at several time points, especially for VAS. Regarding MME use, the 50 mg subgroup 209 

outperformed the placebo and 25 mg groups at all time points, however did not meet statistical 210 

significance. 211 

 212 

Table 5: Subgroup Analysis  of Postoperative Pain and Patient Satisfaction 

Variable CBD 25 mg CBD 50 mg Placebo P value 

VAS Day 1 5.1 ± 2.9 3.9 ± 3.2 5.7 ± 3.2 0.044 

Satisfaction Day 1 5.7 ± 3.2 8.0 ± 2.5 5.6 ± 3.7 0.005 

VAS Day 2 4.7 ± 2.7 4.7 ± 3.0 5.3 ± 2.6 0.61 

Satisfaction Day 2 6.5 ± 2.8 7.9 ± 2.1 6.0 ± 3.3 0.018 

VAS Day 7 3.1 ± 2.1 2.1 ± 1.7 3.2 ± 2.7 0.13 

Satisfaction Day 7 7.4 ± 2.7 8.6 ± 2.4 7.9 ± 2.7 0.34 

VAS Day 14 2.0 ± 1.4 1.1 ± 1.3 2.3 ± 2.4 0.099 



 

Satisfaction Day 14 8.3 ± 2.2 9.1 ± 2.4 8.5 ± 2.4 0.58 

Data are shown as mean ± standard deviation and No. of patients (%).  

 213 

 214 

 215 

Table 6: Subgroup Analysis Opioid Consumption and Nausea Levels 

Variable CBD 25 mg CBD 50 mg Placebo P value 

MME Day 1 15.4 ± 10.0 15.0 ± 13.6 19.7 ± 13.6 0.23 

MME Day 2 10.2 ± 14.1 10.3 ± 21.9 16.4 ± 36.6 0.58 

MME Day 7 51.4 ± 47.4 65.4 ± 57.5 67.3 ± 55.2 0.53 

MME Day 14 10.8 ± 25.6 5.5 ± 10.8 10.3 ± 22.7 0.63 

Nausea Day 2 1.0 ± 1.6 2.9 ± 3.0 2.5 ± 3.1 0.045 

Nausea Day 7 0.1 ± 0.5 0.3 ± 1.4 0.6 ± 2.1 0.46 

Nausea Day 14 0.1 ± 0.5 0.1 ± 0.4 0.5 ± 1.7 0.36 

MME = Major Morphine Equivalents. Rated on a scale of 0 (no nausea) to 10 (extreme nausea). 

Data are shown as mean ± standard deviation and No. of patients (%) 

 216 

 217 

Posthoc Analysis (Table 7) 218 

Posthoc Tukey testing of subgroups showed that compared to the control group, patients 219 

receiving 50mg of CBD had significantly lower VAS pain scores on Day 1 (p=0.034), which also 220 

met VAS MCID for shoulder arthroscopy (1.4). Patients receiving 50mg CBD also report 221 

increased satisfaction on Day 1 and Day 2 (p=0.0058, p=0.014). The group receiving 25mg of 222 

CBD did not differ significantly compared to the group receiving 50mg or the control group (p < 223 

0.05). On Day 7 and Day 14, there were no statistically significant differences in VAS score, opioid 224 

consumption, or patient satisfaction with pain control (p>0.05 for all). Although posthoc Tukey 225 

testing demonstrated a significant difference in nausea levels on Day 2 between the group receiving 226 

25mg of CBD and 50mg of CBD (p=0.043), the difference was not clinically significant, and there 227 



 

were no other significant differences in nausea.  228 

 229 

Table 7. Posthoc Tukey Testing 

VAS Day 1 Adjusted P Value 

CBD 50-CBD 25 0.33 

Control-CBD 25 0.71 

Control-CBD 50 0.034 

Satisfaction Day 1   

CBD 50-CBD 25 0.031 

Control-CBD 25 0.99 

Control-CBD 50 0.0060 

Satisfaction Day 2   

CBD 50-CBD 25 0.17 

Control-CBD 25 0.78 

Control-CBD 50 0.014 

Nausea Day 2   

CBD 50-CBD 25 0.043 

Control-CBD 25 0.11 

Control-CBD 50 0.78 

Posthoc testing was conducted on variables that 

demonstrated significant differences between 

subgroups on ANOVA or Kruskal-Wallis testing. 

 230 

Adverse Events 231 

Overall, 4 patients in the placebo group and 4 patients in the CBD group had elevated ALT 232 

values at 7 days which normalized at 14 days postoperatively. No other liver enzyme elevations 233 

were seen, and there were no significant differences in postoperative LFTs (p>0.05). There were 234 

five suspected adverse events in patients in the CBD group that could not confidently be attributed 235 



 

to CBD, especially as tablet absorption occurs buccally directly into the bloodstream, not through 236 

the GI system. Two patients experienced a rash on postoperative day two. One patient experienced 237 

nausea on postoperative day two. One patient experienced abdominal pain. Another patient 238 

experienced rectal bleeding and elected to drop out of the study due to abdominal pain, although 239 

highly unlikely to be due to intervention medication. There were no significant differences in 240 

suspected adverse events between the CBD 25 mg, CBD 50  mg, and control  in subgroup analysis  241 

( 2 (8.7%),  3 (10.3%), 0 (0%), p=0.089).242 

243 



 

DISCUSSION 244 

 The most important finding from this study was that buccally absorbed CBD was shown 245 

to be safe and effective in reducing pain and improving patient satisfaction in the immediate peri-246 

operative period following ARCR. Although the results did not meet statistical significance for the 247 

later time points, the CBD group consistently outperformed the placebo group at all time points. 248 

Furthermore, those given a higher dose of CBD had statistically significant, lower levels of post-249 

operative pain and higher satisfaction, suggesting that higher doses likely correspond to improved 250 

outcomes and warrant further studies. Additionally, there were no major side effects associated 251 

with the use of buccally absorbed CBD.  252 

 253 

CBD has become a subject of growing interest since Congress passed the 2018 Farm Bill, 254 

which legalized Industrial Hemp (Cannabis Sativa plants containing <0.3% THC content) and its 255 

derivative cannabinoids, including CBD.17 However, there exists a lack of clinical trials in this 256 

area and thus evaluation of safety was also a significant concern of the study. Commercially 257 

available CBD is plagued with a lack of regulation as well as the potential for contamination by 258 

potentially hazardous chemicals.2 Basic science studies have shown that CBD may be associated 259 

with elevated hepatic transaminases, although our study found no significant elevations in LFTs 260 

that could be exclusively attributed to CBD. Surgical trauma and acetaminophen use, can both also 261 

mildly elevate LFTs.5,10 Although CBD may be beneficial for nausea, the current study found 262 

minimal post-operative nausea and no difference between the CBD and the control group.19 263 

Finally, CBD was not shown in our study to increase the risk of suicidal ideation and behavior; 264 

but this was assessed in accordance with FDA recommendations for clinical trials involving drugs 265 

with CNS activity. 266 



 

 267 

Despite a very large shift towards commercial use of cannabidiol and legalization of 268 

marijuana and growth of a multi-billion-dollar industry, there remains scant evidence supporting 269 

its use in the scientific literature, particularly in orthopedic surgery and the role of CBD in 270 

managing pain. Chin et al.4 recently reported in a survey of members of the Orthopaedic Trauma 271 

Association that 88% of trauma surgeons did not believe they were knowledgeable in the 272 

mechanism of CBD. However, 73% of the survey respondents believed CBD has a role to play in 273 

the treatment of post-operative pain. Additionally, 83% of the respondents did not feel that they 274 

would be stigmatized if they recommended CBD to their patients, with 85% also believing that 275 

there are no known effects on fracture healing, with most saying that they would recommend CBD 276 

if it were medically and recreationally legal. Although some may worry about the possible effects 277 

of CBD on healing, literature has shown that priming with cannabinoids can potentially improve 278 

wound healing and can enhance the regenerative capacity of two major sources of stem cells, 279 

adipose- and bone marrow-derived.16 In addition, studies have found that CBD has the potential 280 

to enhance fracture healing and stimulate lysyl hydroxylase in osteoblasts, with anti-inflammatory 281 

properties.12,21,25 However, the clinical significance of this regenerative aspect of CBD remains 282 

unclear, although, it is important to note that it does not have a negative impact at least which may 283 

be contributed to cannabis if smoked.7,18,22 284 

 285 

The interest level of patients may also be quite significant when discussing the possibility 286 

of CBD as an adjunct for pain control. A recent survey study of patients with  patients with basal 287 

joint osteoarthritis found that almost 70% would be interested in trialing an oral-based cannabidiol 288 

product, with 80% of patients interested in a topical treatment. However, Premkumar et al.20 289 



 

reported that very few resources regarding CBD for knee or hip arthritis were available, the quality 290 

was poor, and few were sponsored by physicians or professional organizations, with the majority 291 

being overtly sales-oriented.  292 

 293 

The current study found CBD resulted in improved postoperative pain and satisfaction in 294 

the first two days post-operatively when pain is at its most severe in the acute post-operative phase. 295 

Additionally, the difference nearly equaled the minimal clinically important difference (MCID) 296 

cut-off of 1.4.24 With higher doses, the MCID for VAS was easily surpassed on the first post-297 

operative day and trended towards statistical significance at multiple time points. As post-operative 298 

pain lessened, the difference stopped being statistically significant, however the CBD group still 299 

outperformed the control group and trended towards statistical significance at multiple time points. 300 

As the study was designed to detect a VAS change of 1.4, the study was likely underpowered to 301 

significantly detect smaller statistical changes.24 Thus, it appears the effect was greatest when the 302 

pain was most severe. However, it should be noted that CBD also had significantly higher patient 303 

satisfaction as a result of the improved pain levels in the first few days, highlighting the importance 304 

of this to patients. 305 

 306 

Improved patient satisfaction is becoming an increasingly important variable as patient-307 

centered outcomes and pay-for-performance programs have become more common, particularly 308 

for inpatient services. Under the Affordable Care Act, the Centers for Medicare and Medicaid 309 

Services have greatly expanded inpatient fee-for-value programs. The Hospital Value-Based 310 

Purchasing Program (HVBP) rewards hospitals that perform well on quality of care measures, or, 311 

conversely, punishes those with poor scores. This is based on four quality domains; patient and 312 



 

caregiver-centered experience, safety, clinical care outcomes/process, and efficiency and cost 313 

reduction.8 Although ARCR is almost exclusively an outpatient procedure, the potential for CBD 314 

use in other fields of orthopedic surgery (inpatient fracture care, spine surgery, hip and knee 315 

reconstruction) holds tremendous promise, as mitigating post-surgical or chronic pain may 316 

improve the patient experience, improve clinical care outcomes, and reduce cost with more 317 

expeditious hospital discharges.  318 

 319 

Additionally, there were no significant difference in opioid consumption between the two 320 

groups. While the goal of the current study was not to replace opioids with CBD, the lack of 321 

statistical significance is possibly due to a small cohort and the overall low level of opioids 322 

consumed, which may be attributable to institutional opioid stewardship and greater patient 323 

education.1,3,23 However, given the clinically relevant results, CBD may become another 324 

implement in the postoperative multimodal analgesia armamentarium following ARCR.9 325 

Additionally, there is a lack of evidence on the use of oral medications following ARCR, with the 326 

majority of evidence being focused on gabapentinoids and a recent systematic review finding only 327 

7 studies that evaluated oral medications following ARCR.9  328 

 329 

 Further research is still required on the role of CBD as a post-operative medication, as well 330 

as the optimal dosing and route of administration.  A previous study by Fallon et al.14 found no 331 

superiority in two double-blind studies in regard to pain control when using Sativex through an 332 

oral mucosal spray. We elected to use a buccally absorbed tablet as opposed oils or pills that are 333 

absorbed in the gastrointestinal system, which may account for the effectiveness seen in the current 334 

study. Buccal absorption provides a theoretical immediate release into the bloodstream, which 335 



 

could play a role in pain modulation. Additionally, the current study found that a higher dose of 336 

CBD resulted in significantly lower pain levels than those with a low dose of CBD, and as a result 337 

of the safety profile found in the current study, it warrants further evaluation if higher doses are 338 

safe in patients < 80kg. Given that Epidiolex, an FDA-approved CBD formulation absorbed in the 339 

gastrointestinal system, utilizes dosages that far exceed those utilized in the present study, further 340 

research is necessary to evaluate the dose-response curve and efficacy using this route of 341 

administration. However, the current findings suggest that buccally absorbed CBD shows 342 

significant promise for immediate postoperative pain control.  Alongside optimization for ARCR, 343 

the use of CBD should be evaluated for other sources of orthopedic pain, whether postoperative, 344 

acute or chronic.   345 

 346 

Limitations 347 

 There are a few limitations in the current study. Firstly, this study included several 348 

orthopedic surgeons, which may introduce bias into the study. However, their methods of ARCR 349 

were similar, and patients underwent a standardized post-operative rehabilitation protocol 350 

regardless of whether or not they underwent a concomitant procedure. Concomitant procedures 351 

and the size of the rotator cuff tear may have affected postoperative pain levels; however, these 352 

were controlled across the two groups. Finally, the study was primarily focused on immediate post-353 

operative pain and was powered to evaluate this, and it was not powered to detect a difference at 354 

later stages as the pain became milder but CBD still outperformed the control at each time point. 355 

Additionally, although variability in the pre-operative nerve interscalene blocks could have 356 

potentially confounded results, the randomization of the study intervention makes this less of a 357 

significant concern.  358 



 

 359 

CONCLUSION 360 

Buccally absorbed CBD demonstrates an acceptable safety profile and shows significant 361 

promise in reduction of pain in the immediate peri-operative period following ARCR compared to 362 

controls. 363 
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