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Abstract

Introduction: The characteristics, complications, and postoperative analgesic needs of patients with a recent or active history of
recreational cannabis use have not been explored explicitly in plastic surgery. In this study, the characteristics, complications, and
postoperative analgesic needs within a population of breast reduction patients who use and do not use recreational cannabis were
compared. Methods: A retrospective cohort study was carried out on patients who underwent breast reduction between 2019
and 2023. Demographics, comorbidities, recreational cannabis use, postoperative opioid use, and postoperative complications were
collected. Patients with a recent history (<I month since last cannabis use) or current cannabis use were then compared to patients
with no history of cannabis use. Results: In total, 340 patients were included, 88 (26%) patients had a history of cannabis use and
252 (74%) did not. Patients in the cannabis-using group were significantly younger than in the non-cannabis-using group (28 years vs
40 years, P<.01), and significantly more patients in the non-cannabis group had hypertension (20% vs 6% P <.01). More patients in
the cannabis-using group had hematomas (5% vs 1%, P=.041) and fewer had t-point breakdown (4% vs 0%, P=.046), but these
figures lost statistical significance on multiple logistic regression analysis after controlling for possible confounding factors including
demographics and comorbidities (P> .05). There were no significant differences in proportions of opioid use or by doses of opioids,
even when converted to oral morphine equivalents (P>.05). Conclusion: The analgesic needs, postoperative pain levels, and com-
plications between cannabis-using and non-cannabis-using cohorts were similar. Counseling on substance use preoperatively should
still be encouraged, especially in younger patients seeking reduction mammaplasty.

Résumé

Introduction: Les caractéristiques, les complications et les besoins analgésiques postopératoires des patientes qui ont
récemment utilisé ou qui utilisent encore du cannabis n’ont pas fait I'objet d’explorations explicites en chirurgie plastique.
Dans la présente étude, les auteurs ont comparé les caractéristiques, les complications et les besoins analgésiques
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postopératoires d’une population de patientes ayant subi une réduction mammaire qui utilisaient ou non du cannabis a des fins
récréatives. Méthodologie: Les chercheurs ont effectué une étude de cohorte rétrospective aupres de patientes qui ont subi
une réduction mammaire entre 2019 et 2023. lIs ont examiné leurs caractéristiques démographiques, leurs affections connexes,
leur utilisation de cannabis a des fins récréatives, leur utilisation d’opioides en période postopératoire et leurs complications
postopératoires. lls ont ensuite comparé les patientes ayant une récente histoire d’utilisation de cannabis ou ayant utilisé
récemment du cannabis (moins d’'un mois depuis la derniére fois) ou qui en utilisaient encore a des patientes qui n’en prenaient
pas. Résultats: Au total, 340 patientes ont participé, dont 88 (26 %) avaient des antécédents d'utilisation de cannabis et 252 (74 %)
n’en avaient pas. Les patientes du groupe qui utilisaient du cannabis étaient beaucoup plus jeunes que celles qui n’en utilisaient pas (28
ans par rapport a 40, p<0,01), et beaucoup plus de patientes n’utilisant pas de cannabis faisaient de I'hypertension (20 % par rapport a 6
% p<0,01). Plus de patientes prenant du cannabis avaient des hématomes (5 % par rapport a | %, p=0,041) et un moins grand nombre,
une dégradation de leur cicatrice en ancre de marin (4 % par rapport a 0 %, p=0,046), mais ces pourcentages ont perdu leur signi-
fication statistique lors de I'analyse de régression logistique multiple compte tenu des éventuels facteurs confusionnels, y compris les
caractéristiques démographiques et les affections connexes (p>0,05). Il n’y avait pas de différences significatives quant aux proportions
d'utilisation ou aux doses d’opioides, méme aprés conversion en équivalents de morphine par voie orale (p>0,05). Conclusion: Les
besoins analgésiques, les taux de douleur postopératoire et les complications étaient semblables entre les cohortes prenant du cannabis
et celles n’en prenant pas. Il faudrait continuer de donner des conseils sur I'utilisation de substances psychoactives avant I'opération,

particuliérement aux patientes plus jeunes qui souhaitent subir une réduction mammaire.
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Introduction

Given its increasing legalization and use in society, the role of
cannabis products in medicine has come under scrutiny.
Cannabis, the species which includes the marijuana plant and
the psychoactive component tetrahydrocannabinol (THC), has
experienced widespread acceptance throughout the United
States, particularly in response to research on safe use and pos-
sible therapeutic applications.! Currently, 33 states and the
District of Columbia have legalized cannabis for recreational
use.? Internationally, the World Health Organization estimates
that 2.5% of the world’s population currently uses cannabis
products for any number of purposes, including recreational
and medical uses.® With this larger acceptance and use of can-
nabis products, almost 45 million people within the United
States have reported to use some form of cannabis, the
highest concentration of which is among 18 to 25-year-olds.*
Within the medical community, THC-containing products
like cannabis have been regarded both as a recreational drug
and an important means of analgesia for those with chronic
pain. Multiple studies on patients with chronic pain, such as
cancer patients, report mixed results with respect to cannabis
products improving analgesic needs, and larger review articles
have corroborated these ambiguous effects.”” Studies in surgi-
cal subspecialties have also shown mixed results in terms of
postoperative analgesic needs and complications in patients
with a history of cannabis use. Studies in neurosurgery have
shown that patients with a history of cannabis use have
higher average postoperative pain levels and required more
analgesia, a similar result was found in gynecological surgery

patients.® Beyond pain control, cannabis-using patients who
underwent cholecystectomy or appendectomy were found to
have longer postoperative stays.'® The data are varied due to
study design, medical discipline, and population.

The impact of prior recreational cannabis on plastic surgery
patients, however, is currently inconclusive. Reviews of the lit-
erature have found there is scant evidence on the impact of THC
in this surgical population, with a call for more research to be
done on plastic surgery patients in order to identify any preop-
erative, intraoperative, or postoperative risks associated with
cannabis use.!"!? Based on aforementioned studies, there is a
concern that patients who use cannabis products recreationally
may have more pain postoperatively, and therefore present
greater challenges to achieving adequate pain control, as well
as more postoperative complications than those who do not
use cannabis recreationally. Breast reduction is a common
plastic surgery procedure that patients often undergo for a
variety of reasons, including macromastia that causes musculo-
skeletal pain or skin irritation.'® Increasing numbers of young
patients are undergoing breast reduction and are usually medi-
cally optimized for surgery.'* In addition, the postoperative
course of this procedure is relatively standard. This study
sought to determine the complication profile and immediate
opioid-based postoperative analgesic needs of cannabis-using
patients who have undergone breast reduction.

Methods

Following approval by the Institutional Review Board at the Icahn
School of Medicine at Mount Sinai (STUDY-22-01703), a
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retrospective cohort study was carried out on all patients who under-
went breast reduction mammaplasty between 2019 and 2023.
Informed consent was not required for this study. Recreational can-
nabis use, demographics, postoperative analgesia requirements, and
30-day postoperative complications (wound healing issues, tissue
necrosis, infection, hematoma, and seroma) were collected.
Cannabis use was characterized from preoperative anesthesia
records on the day of surgery, with patients who had used cannabis
consistently within one month defined as ‘“‘cannabis-using” and
those who never used cannabis as “non-cannabis-using”. In order
to characterize pain, opioid-based analgesia given in the post anes-
thesia care unit before discharge was recorded and converted to oral
morphine equivalents (OMEs), this was defined as the immediate
postoperative period. Postoperative opioid-based analgesia included
intravenous fentanyl and hydromorphone, and oral oxycodone,
which were delivered based on patient-reported pain levels.
Standard doses of fentanyl and hydromorphone were given for
severe pain, and oral oxycodone was given for moderate pain.
OMEs were calculated using conversion tables from Tan et al.'>
Patients of age <18 years, patients with a history of breast
cancer, and patients who reported a remote history of cannabis
use (>1 month since last use) were excluded.

Descriptive statistics of categorical variables were reported
as frequencies and proportions (n,%). For continuous variables,

Table I. Comparative Demographics and Operative Characteristics.

normally distributed variables based on Shapiro-Wilk testing
were reported as means and standard deviations (SD), and non-
normally distributed variables were reported as median and
interquartile range (IQR). Multiple logistic regression was
carried out to evaluate the odds of postoperative outcomes
and opioid use while controlling for possible confounding
factors that could impact outcomes or were significantly differ-
ent on univariate analysis, including age, self-identified race,
spoken language, smoking status, comorbidities, intraoperative
blood loss, and ASA status. Results were reported as odds ratios
(ORs) and 95% confidence intervals (CI). Statistical signifi-
cance was set at P<.05. Data were analyzed using IBM
SPSS statistics for Macintosh, Version 28.0 (IBM Corp,
Armonk, NY), and Microsoft Excel (Microsoft, Redmond,
WA).

Results

Baseline and Comparative Demographics and
Comorbidities

Three-hundred forty patients were included in the study: 88
(26%) patients had a history of cannabis use and 252 (74%)
patients had no history of cannabis use. Table 1 shows

Non-Cannabis-Using (n=252)  Cannabis Using (n=88) P

Variable Total (n=340)
Age, median (IQR), years 35 (23.47)
Body Mass Index, mean (SD), kg/m? 29.75 (5.39)
Language, n (%)

English 310 (91.2%)
Spanish 29 (8.5%)
Race, n (%)

White 107 (31.5%)
Hispanic/Latino 45 (13.2%)
Black/African American 95 (27.9%)
Asian/Pacific Islander 10 (2.9%)

Other/Unknown 83 (24.4%)
Smoking, n (%)

Never 267 (78.5%)
Former 64 (18.8%)
Current 9 (2.6%)
Hypertension, n (%) 55 (16.2%)
Hyperlipidemia, n (%) 42 (12.4%)
Diabetes Mellitus, n (%) 16 (4.7%)
Chronic Obstructive Pulmonary Disease, n (%) | (0.3%)
Coronary Artery Disease, n (%) 2 (0.6%)
Renal Disease, n (%) 5 (1.5%)
Bleeding Disorder, n (%) 5(1.5%)
ASA Status, n (%)

I 64 (20.1%)
2 232 (72.7%)
3 22 (6.9%)
4 | (0.3%)

40 (24) 28 (9) <0l
29.53 (5.39) 29.70 (5.35) 751
<001
223 (88.5%) 88 (100%)
29 (100%) 0 (0%)
018
76 (30.2%) 31 (35.2%)
38 (15.1%) 7 (8.0%)
65 (25.8%) 30 (34.1%)
7 (2.8%) 3 (3.4%)
66 (26.2%) 17 (19.3%)
097
198 (78.6%) 69 (78.4%)
50 (19.8%) 14 (15.9%)
4(1.6%) 5 (5.7%)
50 (19.8%) 5 (5.7%) <0l
35 (13.9%) 7 (8%) 145
14 (5.6%) 2 (2.3%) 211
0 (0%) I (1.1%) 259
2 (0.8%) 0 (0%) 549
4(1.6%) I (1.1%) 614
4(1.6%) I (1.1%) 619
109
40 (17.2%) 24 (27.6%)
172 (74.1%) 60 (69%)
19 (8.2%) 3 (3.4%)
| (0.4%) 0 (0%)
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comparative demographics and comorbidities. The overall
cohort was 100% female, with a median age of 35 years
(IQR, 23 years) and a mean body mass index (BMI) of 30
kg/m? (SD, 5 kg/m?). Three-hundred ten patients (91%)
spoke English, 105 (31%) identified as White, followed by 95
as African American (28%). The majority of patients reported
never smoking (79%), followed by being a former smoker
(19%) or a current smoker (3%). In terms of comorbidities,
55 (16%) patients had hypertension, 42 (12%) had hyperlipid-
emia, 16 (5%) had diabetes mellitus. Comparative demograph-
ics and comorbidities revealed the median age of patients in the
cannabis-using group was significantly younger than the
non-cannabis-using group (28 years vs 40 years, P<.01), and
significantly more patients in the non-cannabis-using group
had hypertension (20% vs 5%, P<.01).

Intraoperative Characteristics

Table 2 demonstrates intraoperative characteristics. One-hundred
ninety patients (56%) in the study received a superomedial
pedicle, 120 (35%) received an inferior pedicle. Median total
resection weight was 1071 grams (IQR, 926 grams), and
median estimated blood loss was 50 milliliters (IQR, 70 millili-
ters). Seventy-eight patients (23%) received concurrent liposuc-
tion of the breasts, and 192 patients (57%) had drains placed.

Table 2. Intraoperative Characteristics.

Estimated blood loss was significantly different between
groups, however, the median for each group was 50 milliliters
(IQR, 70 milliliters, P =.022).

Postoperative Complications

Table 3 shows postoperative complications. Overall complica-
tions were low and not significantly different in each cohort
(10% vs 8%, P=.587), the most common of which was
t-point breakdown (3.2%). Comparatively, there was a statisti-
cally significantly lower rate of t-point breakdown in
cannabis-using patients (0% vs 4%, P=.046), and a statistically
significantly greater rate of hematomas in cannabis-using patients
(5% vs 1%, P=.041). There was no difference in other compli-
cations, including wound dehiscence, fat necrosis, nipple necro-
sis, cellulitis, abscess, seroma, or revision surgery. After
controlling for age, self-identified race, spoken language, hyper-
tension status, smoking status, ASA status, and estimated blood
loss, factors that were significantly different among groups (P <
.05) or could conceivably impact certain outcomes, multiple
logistic regression analysis showed the risk of any complication
(OR 0.958, 95% CI 0.351-2.615, P=.934), wound dehiscence
(OR 1.379, 95% CI 0.112-17.045, P=.802), fat necrosis (OR
0.322, 95% CI 0.033-3.170, P=.332), cellulitis or erythema
(OR 1.791, 95% CI 0.366-0.750, P=.472), and hematoma

Total

Variable (n=340) Non-Cannabis-Using (n =252) Cannabis Using (n =88) P
Total Resection Weight, median (IQR), grams 1071 (925.75) 1071 (913) 1099 (1050) .528
Estimated Blood Loss, median (IQR), milliliters 50 (70) 50 (70) 50 (70) .022
Pedicle Type, n (%) 510
Inferior 120 (35.3%) 85 (33.7%) 35 (39.8%)
Superomedial 190 (55.9%) 143 (56.7%) 47 (53.4%)
Other 30 (8.8%) 24 (9.5%) 6 (6.8%)
Liposuction of Breasts, n (%) 78 (22.9%) 62 (24.6%) 16 (18.2%) 217
Drain Use, n (%) 192 (56.5%) 141 (56.0%) 51 (58.0%) 744
Table 3. Postoperative Complications.

Total
Variable, n (%) (n=340) Non-Cannabis-Using (n =252) Cannabis Using (n=88) P
Any Complication 32 (9.4%) 25 (9.9%) 7 (8%) .587
T-point breakdown Il (3.2%) Il (4.4%) 0 (0%) .046
Wound Dehiscence 5(1.5%) 4 (1.6%) I (1.1%) 614
Fat Necrosis 10 (2.9%) 9 (3.6%) I (1.1%) 244
Nipple Necrosis 0 (0%) 0 (0%) 0 (0%) N/A
Cellulitis/Erythema 9 (2.6%) 6 (2.4%) 3 (3.4%) .605
Breast Abscess 0 (0%) 0 (0%) 0 (0%) N/A
Hematoma 6 (1.8%) 2 (0.8%) 4 (4.5%) .041
Seroma 7 (2.1%) 7 (2.8%) 0 (0%) 114
Complication Requiring Revision 6 (1.8%) 6 (2.4%) 0 (0%) .345
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(OR 7.394, 95% CI 0.822-66.473, P=.074) were not signifi-
cantly increased or decreased in cannabis-using patients.
Regression analyses for t-point breakdown, nipple necrosis,
breast abscess, seroma, and revisions were not meaningful due
to the very low rates of these complications.

Immediate Postoperative Analgesic Use

Two-hundred sixty-six patients (78%) required opioids for pain
control in the immediate postoperative period, 196 patients
(58%) received oxycodone for moderate pain, 134 (39%)
received fentanyl for severe pain, and 83 (24%) received hydro-
morphone for severe pain (Table 4). There were no significant
differences between rates of opioid consumption overall or by
opioid type between cannabis-using and non-cannabis-using
patients (Table 4). By mean opioid doses per patient, there
was no statistically significant difference in total opioid doses
in the immediate postoperative period (2.55 vs 2.70 doses, P
=.097), or when converted to OMEs (3.28 vs 3.52, P=.215)
(Figure 1). There was also no significant difference when strat-
ified by opioid type, which included fentanyl given for severe
pain (1.01 vs 1.06 doses, P=.264), hydromorphone also
given for severe pain (0.55 vs 0.57 doses, P =.469), and oxyco-
done given for moderate pain (0.98 vs 1.17 doses, P=.649)
(Figure 1). Controlling for the same factors as in the regression
analysis for outcomes, multiple logistic regression analysis to
evaluate the odds of postoperative opioid use revealed no
increased or decreased odds of any opioid use (OR 0.808,
95% CI 0.426-1.534, P=.515), oxycodone use (OR 1.457,
95% CI 0.824-2.576, P=.196), hydromorphone use (OR
0.695, 95% CI 0.354-1.366, P=.291), or fentanyl use (OR
0.845, 95% CI 0.476-1.501, P =.560).

Discussion

The present study aimed to evaluate the demographics, compli-
cations, and postoperative analgesia needs of patients undergo-
ing breast reduction and who have a history of recreational
cannabis use. While studies have evaluated non-plastic
surgery patients for the impact of cannabis use on complications
and analgesic needs, none have aimed to do so within plastic
surgery itself. The present study found that cannabis-using
patients did not have greater analgesic demands than
non-cannabis-using patients in the immediate postoperative
period. Furthermore, cannabis-using patients were significantly
younger than non-cannabis-using patients, and complications
between cannabis-using and non-cannabis using patients were

Table 4. Comparative Opioid Use.

not different except for the rate of hematomas and t-point break-
down, although the difference in hematomas lost significance
on regression analysis, suggesting that possible confounding
factors, including demographics and comorbidities, contribute
to these outcomes beyond cannabis use alone.

This study found that a history of cannabis use does not sig-
nificantly impact analgesic needs in the immediate postopera-
tive period. Studies from other disciplines have shown mixed
results, with some studies showing more analgesia requirements
and higher pain scores among patients with a history of canna-
bis use, and other studies found the opposite.® ' Analgesic
needs among cannabis-using and non-cannabis-using patients
continues to be a debate across specialties, and complicated
by the fact that cannabis itself can act as analgesia for some
patients. The literature generally supports the role of cannabi-
noids in their treatment of chronic pain; however, data for peri-
operative pain relief are lacking.'®'” The use of cannabis for the
treatment of chronic pain has been regarded as an effective
treatment. Studies have shown a considerable decrease in pain
among these patients, and legalization of marijuana has
decreased prescription pain medication use among some popu-
lations."®?° Within surgery, studies in orthopedic total knee
arthroplasties have found that there was a general trend associ-
ated with postoperative cannabis use decreasing the need for
postoperative prescription analgesia such as opioids, although
these studies did not reach statistical significance.>'** Despite
this, larger meta-analyses concluded that cannabis-based medica-
tions are not effective in the treatment of postoperative pain and
recommended further investigation.” Even more, studies have
shown an inverse relationship between cannabis use and
chronic pain, that those with a history of cannabis use often expe-
rienced higher pain levels than those who did not have a history
of cannabis use.?® This study did not find significance in the role
of recreational cannabis use among patients impacting postoper-
ative analgesic needs; however, literature is lacking in this area
and tends to be more focused on the use of cannabis products
in the hospital setting as an alternative to other analgesic medica-
tions. The strongest evidence of therapeutic benefit of cannabis
products includes chronic pain, chemotherapy-induced nausea
and vomiting, and muscle spasticity associated with multiple
sclerosis.'®!”  These aforementioned studies explored the
impact of cannabis on pain in several settings, and collectively
suggest that cannabis itself may be useful in decreasing pain in
the postoperative period as an analgesic tool, but when used pre-
operatively for recreational purposes, it may make no difference
in postoperative pain, or it may actually increase pain levels and
analgesic needs. While the present study is limited in its ability to

Variable, n (%) Total (n=340) Non-Cannabis-Using (n =252) Cannabis Using (n =88) P

Any Opioid Use 266 (78.2%) 200 (79.4%) 66 (75%) .393
Fentanyl Use 134 (39.4%) 101 (40.1%) 33 (37.5%) .670
Hydromorphone Use 83 (24.4%) 66 (26.2%) 17 (19.3%) .196

Oxycodone Use 196 (57.6%)

140 (55.6%)

56 (63.6%) 187
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Figure |. Average opioid doses and oral morphine equivalents.

explore the impact of increasing cannabis use on postoperative
analgesic use and pain, it is important for providers in the
surgery care continuum to be aware of recreational cannabis use.

With respect to complications among cannabis-using patients,
there was a greater rate of postoperative hematoma formation in
the cannabis-using group, with about 5% of the cohort having a
postoperative hematoma formation compared to 1% among non-
users. This result was statistically significant on univariate anal-
ysis without controlling for confounding factors; however, the
result became non-statistically significant after controlling for
confounding factors, meaning the odds of hematoma formation
may ultimately not be meaningfully increased in patients who
use recreational cannabis. Nonetheless, postoperative hematoma
formation is a serious complication that may require hospitaliza-
tion or operative intervention, and is clinically relevant to discuss
in patients who use recreational cannabis. Previous studies have
shown increased anticoagulant effect of cannabis on patients who
take anticoagulant medication. THC decreases the action of
CYP2C19 and CYP2C9, which are responsible for the metabo-
lism of anticoagulants such as warfarin and clopidogrel, respec-
tively, thereby increasing their plasma levels and ultimately
bleeding risk.>* None of the patients who developed a postoper-
ative hematoma in this study were taking anticoagulation medi-
cation or had bleeding disorders at the time of data collection.
Beyond the effect of anticoagulant medication, a study by Yoo
et al. on patients receiving percutaneous coronary intervention
were found to have a significantly increased risk of bleeding
during admission if they had used THC-containing products
prior to their procedure.?’ Although these hypotheses are still
experimental, THC may influence postoperative bleeding.

Additionally, while the difference in hematoma formation
between cohorts in this study was small but significant, this is
still an important consideration when evaluating surgical qualifi-
cations for patients seeking elective procedures, especially given
the morbidity and cost associated with a postoperative hema-
toma. In addition, wound healing problems were similar
between groups except for t-point breakdown, which was signifi-
cantly lower in the cannabis-using cohort. T-point breakdown
can occur due to a variety of reasons such as mechanical break-
down and wound-related healing problems, and perhaps having a
history of cannabis use is beneficial in promoting better wound
healing. Wound healing progress was not able to be assessed
between the two cohorts; however, studies have shown the role
of cannabis in aiding wound healing, particularly in mediating
vasodilation and fibroblast activation, as well as regulating differ-
entiation of epidermal keratinocytes.>**” THC, and other compo-
nents of the cannabis plant such as cannabidiol (CBD), is also
anti-inflammatory according to some studies.?*?’

In terms of the demographics and characteristics of
THC-using patients, the patients in the present study were sig-
nificantly younger, which reflects a national trend of
cannabis-using patients being on average younger than those
who do not use cannabis.*® Also within this population, recre-
ational cannabis use far exceeds that of medical cannabis use,
with about 89% of reported cannabis use being recreational.'®
Generally, the highest concentration of cannabis users are
between 18 and 25 years old.* In present study the median
age of cannabis-using patients was 30 years old. Other impor-
tant demographics of cannabis users include level of education,
with those having only a high school education being more
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likely to use THC products, as well as patients with chronic
illness such as cancer and other conditions."®

The present study has limitations. Due to the retrospective
nature, postoperative pain could not be assessed systematically,
and instead opioid requirements were utilized as an objective
proxy. In addition, analgesic use intraoperatively and after dis-
charge was not able to be evaluated in this study, as the clinical
decisions by anesthesiologists intraoperatively to administer
opioids were heterogeneous, and outpatient pain medication
use was difficult to track, respectively. Variables such as
wound healing progress and postoperative nausea were also
not able to be explored due to the retrospective nature of the
study. Finally, despite its widespread cultural and legal accep-
tance, there may still be a perceived stigma regarding THC
use and patients may have chosen to modify or not share
their THC use history with providers due to fears of disap-
proval. Future directions include exploring these additional var-
iables and conducting a prospective study.

Conclusion

The present study suggests that there is no difference in postop-
erative analgesia requirements in patients who use cannabis, but
cannabis use may confer a higher risk of postoperative hema-
toma, and a lower risk of t-point breakdown. Performing a com-
prehensive recreational drug use history is essential to ensuring
patient safety and counseling throughout the surgical process,
but a history of recreational cannabis use should not preclude
patients from undergoing breast reduction surgery.
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