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Introduction

Cannabis is one of the most commonly used recreational 
psychoactive substances in the United States with an esti-
mated 52.4 million persons age 12 or older reporting can-
nabis usage in 2021.1 Correspondingly, national cannabis 
legalization efforts have correlated with increased patient-
reported cannabis usage, largely due to its analgesic and 
sedative properties.2–4 Given the growing economic and 
mortality burden associated with the ongoing opioid epi-
demic, cannabis has been proposed as an adjunct therapeu-
tic option for acute and chronic pain—particularly within 
the orthopedic perioperative setting.5–8 Despite its potential 
as a pain management alternative, cannabis has been associ-
ated with a spectrum of comorbid cannabis-related disorder 
(CRD), which have been linked to increased postoperative 
pain in patients undergoing orthopedic surgery.9,10

Open carpal tunnel release (CTR) for carpal tunnel syn-
drome is one of the most frequently performed procedures 
within the scope of hand surgery, and pain management 
remains a persistent challenge for hand surgeons.11,12 There 
is a dearth of evidence in the existing literature examining 
the characteristics and postoperative outcomes of patients 
with CRD undergoing primary open CTR. In consideration 
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Abstract
Background: The effect of cannabis on pain management following open carpal tunnel release (CTR) surgery is unknown. 
The purpose of this study is to compare outcomes for patients with cannabis-related disorder (CRD) undergoing open CTR 
to a propensity-matched cohort of patients without CRD (no cannabis-related disorder [NCRD]). Methods: The TriNetX 
Research Network was queried to identify patients undergoing primary open CTR between January 2010 and December 
2022. Patients with CRD were propensity matched to a NCRD cohort in a 1:1 ratio based on 7 characteristics. Rates of 
postoperative opioid prescriptions, emergency department (ED) services, and outpatient appointments were reported at 
0-2, 2-6, and 6-12 weeks postoperatively. Results: A total of 925 CRD patients were propensity matched to 925 NCRD 
patients undergoing open CTR. Within 0-2 weeks postoperatively, CRD patients received significantly greater rates of 
opioid prescriptions compared to NCRD patients (30.9% and 25.6%, P = .011). No cannabis-related disorder (NCRD) 
patients presented for outpatient follow-up at significantly higher rates than CRD patients within 6 weeks postoperatively. 
CRD patients presented to the ED at significantly higher rates between 6 and 12 weeks postoperatively (11.0% vs. 8.0%, 
respectively, P = .027). Conclusions: Cannabis-related disorder (CRD) is associated with lower rates of outpatient follow-up 
but higher rates of postoperative opioid prescriptions and ED presentations following open CTR compared to a propensity-
matched cohort of NCRD patients.
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of the prevalence of cannabis use as well as the common-
place nature of open CTR, investigation of this patient pop-
ulation will undoubtedly afford greater insight into the 
underlying effects of CRD and its postoperative clinical and 
economic outcomes.

Therefore, this study sought to interrogate rates of early 
postoperative opioid usage and healthcare utilization in 
patients with CRD undergoing open CTR to better inform 
the postoperative management of carpal tunnel syndrome. 
We hypothesize that CRD patients would have increased 
need for opioid prescription and healthcare utilization com-
pared to a propensity-matched cohort of no cannabis-related 
disorder (NCRD) patients.

Methods

Data Query

The TriNetX Research Network was queried using a com-
bination of International Classification of Disease-10 
(ICD-10) and Current Procedural Terminology (CPT) 
codes. Patients were included in this study if they under-
went primary open CTR surgery (CPT 64721) with a con-
comitant diagnosis of carpal tunnel syndrome (ICD-10 
G56.0).13 All patients were at least 18 years old and under-
went surgery between January 1, 2010 and December 31, 
2022. Patients were excluded from our analysis if they 
underwent prior open CTR surgery or if they underwent 
endoscopic CTR. Patients were divided into 1 of 2 cohorts: 
patients with a diagnosis of CRD (ICD-10 F12) within 1 
year prior to surgery and patient who did not (NCRD). 
Cannabis-related disorder (CRD) is defined as “cannabis 
abuse,” “cannabis dependence,” and “cannabis use, 
unspecified.” A complete list of codes to identify patients 
for this study can be found in Supplement 1.

About the TriNetX Research Network

The TriNetX, LLC Research Network (Cambridge, Mas-
sachusetts) was queried on January 28, 2024. TriNetX 
aggregates data from several ambulatory, primary care, 
and pharmacy clearinghouse claims and offers several net-
works for research purposes. This study utilized the 
Research Network, which consists of more than 120 mil-
lion patients across 85 health care systems. All data are 
deidentified and Health Insurance Portability and Account-
ability Act (HIPAA) compliant and, therefore, was exempt 
from institutional review board approval. There is a grow-
ing body of orthopedic literature using TriNetX.14–19

Outcomes

Patient outcomes were analyzed within several time inter-
vals following primary open CTR. Postoperative opioid 
prescriptions, emergency department (ED) visits, and global 

period outpatient appointments were recorded during the 
0-2 weeks, 2-6 weeks, and 6-12 weeks following surgery. 
Opioid prescriptions were recorded collectively and by 
individual prescription using the Veterans Affairs (VA) and 
RxNorm classification system. Emergency department 
(ED) visits were defined using CPT codes related to utiliza-
tion of ED services. Global period outpatient appointments 
were recorded using postoperative visits included in the 
patients’ surgical packages.

Outcomes were reported based on the percentage of 
patients with the outcome in question (rate), the number of 
prescriptions per patient, and percentage difference between 
cohorts. A list of all codes used to record these outcomes is 
listed in Supplement 1.

Statistical Analysis

Comorbidities of CRD and NCRD cohorts were collected 
and analyzed using descriptive statistics. Mean, standard 
deviation, rate, and mean differences were used to report 
findings. Ultimately, CRD patients were propensity matched 
in a 1:1 ratio to NCRD patients based on female sex as 
reported in TriNetX, anxiety, stress-related and somatoform 
disorders, morbid obesity, white race, preoperative opioid 
prescriptions, and prior use of ED services. Statistical sig-
nificance was set at P < .05.

Results

Cohort Demographics

The TriNetX Research Network identified 116 223 patients 
undergoing open CTR between January 2010 and Decem-
ber 2022. Of these 925 (0.8%) had a diagnosis of CRD 
within 1 year of surgery. Significant differences were pres-
ent between preoperative comorbidities for CRD and 
NCRD cohorts. Patients with CRD were significantly 
younger (47.4 ± 12.9 vs. 56.8 ± 14.0, P < .0001), had 
higher rates of anxiety disorders (51.9% vs. 14.4%, 
P < .0001), and a higher history of ED services (58.1% vs. 
17.4%, P < .0001) compared to the NCRD cohort among 
other comorbidities (Table 1).

After propensity matching for 7 comorbidities, all 925 
CRD patients were successfully propensity matched to 925 
NCRD patients. Propensity matching successfully offset 
the significant differences in the initial cohorts to create 
more homogeneous cohorts. Cohorts were found to have 
similar rates of comorbidities for all matching criteria. 
These data are presented in Table 1.

Postoperative Opioid Prescriptions

The CRD cohort undergoing open CTR received signifi-
cantly higher rates of opioid prescriptions compared to 
NCRD patients within 2 weeks postoperatively (30.9% vs. 
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25.6%, respectively, P = .011). However, rates of opioid pre-
scribing were similar between cohorts for the 2-6 week post-
operative time interval as well as the 6-12 week postoperative 
interval (Table 2).

Table 3 presents the average number of prescriptions 
received among the patients who received a postoperative 
prescription. Of the patients who received opioid prescrip-
tions, CRD patients received a significantly greater number 
of prescriptions per patient for all time intervals. In the 6-12 
week postoperative interval, CRD patients received an aver-
age of 2.59 ± 3.83 opioid prescriptions compared to NCRD 
patients who received 1.95 ± 1.58 prescriptions (P = .017).

When analyzing specific postoperative opioid medica-
tion prescriptions, CRD patients received significantly 
higher rates of hydromorphone (5.9% vs. 3.7%, respec-
tively, P = .02) and oxycodone (16.8% vs. 11.1%, respec-
tively, P < .0001) during the 0-2 week time interval 
postoperatively. Percentage difference between specific 
opioid medication prescriptions is presented in Table 4.

Medical Resource Utilization

A significantly higher percentage of patients with NCRD 
attended postoperative outpatient visits compared to CRD 
patients following open CTR at both the 0-2 week (41.6% 
vs. 36.5%, respectively, P = .025) and 2-6 week time interval 

(34.8% vs. 30.1%, respectively, P = .029). Patients in both 
cohorts attended a similar rate of outpatient postoperative 
appointments within the 6-12 week interval (P = .28).

Patients in both cohorts utilized similar rates of ED ser-
vices within 6 weeks postoperatively. However, during the 
6-12 week time interval, CRD patients utilized significantly 
higher rates of ED services (P = .03). All medical resource 
utilization data are presented in Table 5.

Discussions

With greater than 52 million Americans reporting cannabis 
usage in 2021, and its association with surgical complica-
tions, further investigation into this is necessary.1,20,21 The 
present study analyzed postoperative opioid prescribing and 
healthcare utilization for patients with CRD undergoing 
open CTR compared to patients without CRD.

We discovered that CRD patients undergoing open CTR 
surgery received higher numbers of opioid prescriptions at all 
time points postoperatively, compared to a matched NCRD 
population. This is consistent with the investigation performed 
by Dietz et al, which also demonstrated a higher rate of opioid 
consumption in patients with cannabis use, following cervical 
and lumbar spine fusions.22 The number of opioid prescrip-
tions was highest in the immediate postoperative period. This 
too is consistent with literature, which does show higher  

Table 1.  Matching Criteria of CRD and NCRD Patients Undergoing Primary Open Carpal Tunnel Release.

Before matching After matching

  CRD NCRD P-value CRD NCRD P-value

Patients 925 115 298 925 925  
Age at index 47.4 ± 12.9 56.8 ± 14.0 <.001 47.4 ± 12.9 47.4 ± 12.8 .976
White 593 (64.1) 82 796 (71.8) <.001 593 (64.1) 596 (64.4) .884
Female sex 465 (50.3) 66 026 (57.3) <.001 465 (50.3) 471 (50.9) .78
Anxiety disorders 480 (51.9) 16 551 (14.4) <.001 480 (51.9) 480 (51.9) >.999
Morbid obesity 123 (13.3) 7411 (6.4) <.001 123 (13.3) 113 (12.2) .486
ED services 537 (58.1) 20 045 (17.4) <.001 537 (58.1) 539 (58.3) .925
Opioid analgesics 695 (75.1) 46 045 (39.9) <.001 695 (75.1) 698 (75.5) .872

Values are presented as mean ± standard deviation or n (%). Statistical significance is denoted in bold if P < .05. CRD, cannabis-related disorders; 
NCRD, no cannabis-related disorders; ED, emergency department.

Table 2.  Number of Patients Undergoing Open Carpal Tunnel 
Release Receiving Opioid Prescriptions by Specified Postoperative 
Time Interval for CRD and NCRD Cohorts.

CRD NCRD P-value

Interval  
0-2 weeks 286 (30.9) 237 (25.6) .011
2-6 weeks 249 (26.9) 225 (24.3) .201
6-12 weeks 243 (26.3) 236 (25.5) .710

All values are presented as n (%). Statistical significance is denoted in 
bold if P < .05. CRD, cannabis-related disorders; NCRD, no cannabis-
related disorders.

Table 3.  Average Number of Opioid Prescriptions Per Patient 
Prescribed for CRD and NCRD Cohort Undergoing Open 
Carpal Tunnel Release.

CRD NCRD P-value

Interval  
0-2 weeks 2.3 ± 2.8 1.6 ± 1.3 .0001
2-6 weeks 2.3 ± 3.0 1.5 ± 1.0 .001
6-12 weeks 2.6 ± 3.8 2.0 ± 1.6 .017

Statistical significance is denoted in bold if P < .05. CRD, cannabis-related 
disorders; NCRD, no cannabis-related disorders.



Humble et al	 1235

postoperative opioid consumption in the immediate postop-
erative period.23 There were significantly higher rates of 
hydromorphone and oxycodone prescribing at this 0-2 week 
time period. This differential in prescribing practices also 
appears to be previously undescribed in the literature.

A significantly higher percentage of NCRD patients 
attended postoperative outpatient visits at the 0-2 week 
and 2-6 week time intervals. Cannabis use in patients has 
been associated with higher rates of missed clinic appoint-
ments in non-orthopedic literature, and appears to also be 
the case with our cohort of CRD patients.24 The rates of 
attendance at the 6-12 week time interval was similar for 
CRD and NCRD groups. As follow-up for a CTR after the 
6-week period is not necessarily standard, these similar 
rates of appointment utilization could perhaps be attrib-
uted to patients with postoperative complications or con-
cerns, requiring them to come into the office. Patients with 
CRD sought care in the ED at higher rates in the 6-12 
week postoperative period. Further investigation would be 
necessary to determine if these visits were secondary to 
postoperative complications or concerns, or due to an 
unrelated issue.

There is limited literature analyzing CRD in patients 
undergoing open CTR; however, this study is not without 
limitations. First, TriNetX database is a deidentified and 
encrypted database that upholds HIPAA compliance. This 
limits the authors’ ability to ensure patient data is complete 
for the analysis performed. Second, ICD-10, CPT, and 
RxNorm codes were used to query patients and analyze 
data. There is an unintentional possibility of a coding or 
classification error that may affect our results. For example, 
we cannot confirm if the CRD cohort was using cannabis at 
the time of CTR because we stratified the cohorts based on 
the ICD-10 code F12. Third, we are unable to determine the 
chief complaint for which a patient used ED services, or 
what concerns they may have had during outpatient follow-
up. It is possible to use TriNetX database to decipher these 
reasons, but this would require a separate query, which 
could be an area of future research. Lastly, although  

prescription rates and number of prescriptions per person 
were recorded, we are not able to establish more granular 
details such as the dosage or length of prescription.

Conclusions

CRD is associated with lower rates of outpatient follow-up 
but higher rates of postoperative opioid prescriptions and 
ED presentations following open CTR compared to a pro-
pensity-matched cohort of NCRD patients.
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Outpatient visits  
  0-2 weeks 338 (36.5) 385 (41.6) .025
  2-6 weeks 278 (30.1) 322 (34.8) .029
  6-12 weeks 217 (23.5) 237 (25.6) .28
Emergency 

department visits
 

  0-2 weeks 42 (4.5) 41 (4.4) .911
  2-6 weeks 68 (7.4) 53 (5.7) .158
  6-12 weeks 102 (11.0) 74 (8.0) .027

All values are presented as n (%). Statistical significance is denoted in 
bold if P < .05. CRD, cannabis-related disorders; NCRD, no cannabis-
related disorders.



1236	 HAND 20(8)

Funding

The authors received no financial support for the research, authorship, 
and/or publication of this article.

ORCID iDs

Kirstin A. Humble  https://orcid.org/0000-0003-0112-0453

Peter F. Monahan  https://orcid.org/0000-0002-6101-3652

Kenneth F. Taylor  https://orcid.org/0000-0001-5310-9809

References

	 1.	 Gorelick DA. Cannabis-related disorders and toxic effects. N 
Engl J Med. 2023;389(24):2267–2275. doi:10.1056/NEJMra 
2212152

	 2.	 Kleeman-Forsthuber LT, Dennis DA, Jennings JM. Medicinal 
cannabis in orthopaedic practice. J Am Acad Orthop Surg. 
2020;28(7):268–277. doi:10.5435/JAAOS-D-19-00438

	 3.	 Whiting PF, Wolff RF, Deshpande S, et al. Cannabinoids for 
medical use: a systematic review and meta-analysis. JAMA. 
2015;313(24):2456–2473. doi:10.1001/jama.2015.6358

	 4.	 Hameed M, Prasad S, Jain E, et  al. Medical cannabis for 
chronic nonmalignant pain management. Curr Pain Headache 
Rep. 2023;27(4):57–63. doi:10.1007/s11916-023-01101-w

	 5.	 Florence CS, Zhou C, Luo F, Xu L. The economic burden 
of prescription opioid overdose, abuse, and dependence in 
the United States, 2013. Med Care. 2016;54(10):901–906. 
doi:10.1097/MLR.0000000000000625

	 6.	 Jennings JM, Williams MA, Levy DL, Johnson RM, Eschen 
CL, Dennis DA. Has self-reported marijuana use changed in 
patients undergoing total joint arthroplasty after the legaliza-
tion of marijuana? Clin Orthop Relat Res. 2019;477(1):95–
100. doi:10.1097/CORR.0000000000000339

	 7.	 Talley-Bruns RC, Shatkin MS, Dhar Y, Zelicof SB. The phys-
iological effects, including risks and potential benefits, of can-
nabis for patients undergoing elective orthopedic procedures. 
Orthopedics. 2021;44(3):e314–e319. doi:10.3928/01477447-
20210201-03

	 8.	 Zalikha AK, Rahmon D, Mazur M, Hussein IH, El-Othmani 
MM. Cannabis use disorder in the setting of primary total 
hip arthroplasty: understanding the epidemiology, demo-
graphic characteristics, and inpatient postoperative outcomes. 
J Am Acad Orthop Surg. 2022;30(7):321–328. doi:10.5435/
JAAOS-D-21-00976

	 9.	 Agarwalla A, Liu JN, Gowd AK, Amin NH, Werner BC. 
Differential use of narcotics in total hip arthroplasty: a 
comparative matched analysis between osteoarthritis and 
femoral neck fracture. J Arthroplasty. 2020;35(2):471–476. 
doi:10.1016/j.arth.2019.09.004

	10.	 Best MJ, Buller LT, Klika AK, Barsoum WK. Outcomes fol-
lowing primary total hip or knee arthroplasty in substance mis-
users. J Arthroplasty. 2015;30(7):1137–1141. doi:10.1016/j.
arth.2015.01.052

	11.	 Tulipan JE, Kim N, Abboudi J, et  al. Open carpal tun-
nel release outcomes: performed wide awake versus with 
sedation. J Hand Microsurg. 2017;9(2):74–79. doi:10.10 
55/s-0037-1603200

	12.	 Yang A, Townsend CB, Ilyas AM. Medical cannabis in hand 
surgery: a review of the current evidence. J Hand Surg Am. 
2023;48(3):292–300. doi:10.1016/j.jhsa.2022.11.008 

	13.	 TriNetX. The World’s Largest, Living Ecosystem of Real-
World Data and Evidence. TriNetX. https://trinetx.com/. 
Accessed January 28, 2024.

	14.	 Monahan PF, Surucu S, Pahapill NK, Jimenez AE, Taylor 
KF. Prior diagnosis of opioid related disorder is associated 
with higher medical resource utilization following primary 
hip arthroscopy: a national database study. Arthroscopy. 
2024;40(7):2021–2028.e1. doi:10.1016/j.arthro.2023.12.008

	15.	 Monahan PF, Martinazzi BJ, Pahapill NK, Graefe SB, Jimenez 
AE, Mason MW. Post-traumatic stress disorder is associated 
with increased emergency department services and simi-
lar rates of opioid prescriptions following primary total hip 
arthroplasty: a propensity matched analysis. J Arthroplasty. 
2024;39(9):S287–S292.e1. doi:10.1016/j.arth.2024.03.012

	16.	 Rana P, Brennan J, Johnson A, Turcotte J, MacDonald JH, 
King P. The association between losartan potassium prescrip-
tion and postoperative outcomes following total knee arthro-
plasty: a TriNetX analysis. Orthop Traumatol: Surg Res. 
2024:103851. doi:10.1016/j.otsr.2024.103851

	17.	 Pereira DE, Momtaz D, Gonuguntla R, et  al. Patients with 
preexisting anxiety and mood disorders are more likely to 
develop complex regional pain syndrome after fractures. 
Clin Orthop Relat Res. 2024;482(2):222–230. doi:10.1097/
CORR.0000000000002957

	18.	 Bank NC, Sanghvi P, Hecht CJ, Mistovich RJ. The epidemi-
ology of posttraumatic osteoarthritis of the knee in the United 
States: an analysis of 948,853 patients from 2000 to 2022. J 
Am Acad Orthop Surg. 2024;32(7):e313–e320. doi:10.5435/
JAAOS-D-23-00662

	19.	 Martinazzi BJ, Bertha N, Nam HH, et  al. Association of  
systemic hormonal contraceptives with reconstruction pro- 
cedures for patellar instability. Orthop J Sports Med.  
2023;11(10):23259671231191786. doi:10.1177/2325967123 
1191786

	20.	 Chiu RG, Patel S, Siddiqui N, Nunna RS, Mehta AI. Cannabis 
abuse and perioperative complications following inpatient 
spine surgery in the United States. Spine. 2021;46(11):734–
743. doi:10.1097/BRS.0000000000004035

	21.	 Huson HB, Granados TM, Rasko Y. Surgical consider-
ations of marijuana use in elective procedures. Heliyon. 
2018;4(9):e00779. doi:10.1016/j.heliyon.2018.e00779

	22.	 Dietz N, Alkin V, Agarwal N, et  al. Cannabis use disorder 
trends and health care utilization after cervical and lumbar 
spine fusions. Spine. 2024;49(4):E28–E45. doi:10.1097/
BRS.0000000000004874

	23.	 Miller A, Kim N, Zmistowski B, Ilyas AM, Matzon JL. 
Postoperative pain management following carpal tun-
nel release: a prospective cohort evaluation. Hand (New  
York, N.Y.). 2017;12(6):541–545. doi:10.1177/155894471 
6677535

	24.	 Kipp AM, Rebeiro PF, Shepherd BE, et al. Daily marijuana 
use is associated with missed clinic appointments among 
HIV-infected persons engaged in HIV care. AIDS Behav. 
2017;21(7):1996–2004. doi:10.1007/s10461-017-1716-7

https://orcid.org/0000-0003-0112-0453
https://orcid.org/0000-0002-6101-3652
https://orcid.org/0000-0001-5310-9809
https://trinetx.com/

