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Abstract

Purpose: Gender-affirming mastectomy surgery is highly desired within both transmasculine and nonbinary patient populations.
The development of cardiac arrhythmias has been reported within this population. Acute intraoperative bradycardia in patients
undergoing gender-affirming mastectomy has not been well described previously. This study aimed to describe the frequency of
acute intraoperative relative bradycardia in patients undergoing gender-affirming mastectomies and identify potential risk factors
that contribute to its occurrence. Methods: A retrospective review was performed for all patients who underwent gender-
affirming mastectomy at a single institution. Data regarding patient demographics, comorbidities, and perioperative course
were collected. Patients were separated into those who did and did not develop acute intraoperative bradycardia. The definition
of relative intraoperative bradycardia was a heart rate below sixty beats per minute. Logistic regression was performed to deter-
mine which variables were predictive of bradycardia. Results: A total of 337 patients underwent gender-affirming mastectomy
between January 2018 and January 2023. Of these patients, 144 (42.7%) experienced acute intraoperative relative bradycardia,
with 97 (67.4%) requiring anesthetic intervention and 5 (3.5%) requiring halting or abortion of surgery. Two patients (1.4%)
required compressions for asystole. Fluoxetine as an outpatient medication (OR: 2.63, P=.002) and harvest of a nipple graft
(OR: 2.77, P=.018) were associated with a significantly increased risk of developing acute intraoperative bradycardia.
Conclusion: Acute intraoperative relative bradycardia may be a unique phenomenon in patients undergoing gender-affirming
mastectomies due to variables specific to this patient population. A future study comparing patients undergoing gender-affirming
mastectomy to those undergoing elective breast surgeries is forthcoming to assess further risk factors.

Résumé

Introduction: La mastectomie d’affirmation de genre est hautement désirée dans les populations d’hommes trans et de patients
non binaires. Des cas d’arythmie cardiaque ont été observés dans ces populations. La bradycardie intraopératoire aigué chez les
patients qui subissent une mastectomie d’affirmation de genre n’est pas bien dépeinte. La présente étude visait a décrire la
fréquence de bradycardie relative intraopératoire aigué chez les patients qui subissent une mastectomie d’affirmation de
genre et a déterminer les facteurs de risque de cette occurrence. Méthodologie: Les chercheurs ont réalisé une étude
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rétrospective auprés de tous les patients qui avaient subi une mastectomie d’affirmation de genre dans un seul établissement. lls
ont recueilli les données relatives aux caractéristiques démographiques, aux autres maladies et a la trajectoire périopératoire des
patients, qui ont été répartis entre ceux qui avaient présenté et ceux qui n’avaient pas présenté de bradycardie intraopératoire
aigué. La bradycardie intraopératoire relative était définie comme une fréquence cardiaque inférieure a soixante battements a la
minute. Les chercheurs ont procédé a une régression logistique pour établir quelles variables étaient prédictives d’une bradycar-
die. Résultats: Au total, 337 patients ont subi une mastectomie d’affirmation de genre entre janvier 2018 et janvier 2023. De ce
nombre, 144 (42,7 %) ont présenté une bradycardie relative intraopératoire aigué, dont 97 (67,4 %) ont eu besoin d’une inter-
vention anesthésique. Dans cinq de ces cas (3,5 %), la chirurgie a di étre interrompue ou abandonnée. Deux patients (1,4 %) ont
di subir des compressions a cause d’une asystole. La fluoxétine administrée en contexte ambulatoire (RC: 2.63, P=0.002) et le
prélevement d’une greffe du mamelon (RC: 2.77, P=0.018) étaient associés a un risque considérablement plus élevé de brady-
cardie intraopératoire. Conclusion: La bradycardie relative intraopératoire aigué peut étre un phénomeéne unique chez les
patients qui subissent une mastectomie d’affirmation de genre en raison de variables propres a cette population. Une prochaine
étude qui comparera les patients subissant une mastectomie d’affirmation de genre a ceux qui subissent une chirurgie mammaire

non urgente est annoncée pour évaluer les autres facteurs de risque.
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Introduction

There are estimated to be approximately 1.3 million adults iden-
tifying as transgender or nonbinary living in the United States.'
For these individuals, gender-affirming surgery (GAS) has been
demonstrated to increase self-confidence, improve quality of
life, and decrease gender dysphoria.>* The incidence of GAS
continues to rise with increased social acceptance and access
to care, with a majority of patients undergoing breast and chest
surgery.>® The 2015 US Transgender Survey noted that 97%
of transmasculine respondents either desired or had undergone
chest masculinization surgery.” Gender-affirming mastectomy
(GM) involves excision of the glandular breast tissue and
excess skin and repositioning and reshaping of the nipple-areolar
complex for patients who desire to retain nipples to create a more
masculine or nonbinary chest phenotype.® This is often the first
surgical intervention pursued by transgender men, as testoster-
one treatment can only achieve partial breast regression.10

A 2019 review of the American College of Surgeons
National Surgical Quality Improvement Program database dem-
onstrated that GM has a similar risk profile to mastectomy in the
cisgender population, with a 4.7% rate of all-cause complica-
tions."' However, at our institution, patients undergoing
gender-affirming mastectomies frequently develop acute intrao-
perative relative bradycardia. Both plastic and reconstructive
(PRS) surgeons and anesthesiologists have reported cases
requiring anesthetic intervention, halting of surgery, and
rarely chest compressions. Intraoperative bradycardia can be
indicative of cardiovascular stress and may increase patient’s
risk of 30-day postoperative mortality and stroke.'? The devel-
opment of intraoperative cardiac arrthythmias during GM has
been reported in the literature; however, the etiology of these
arrhythmias has yet to be elucidated.'

Identifying, treating, and ideally preventing intraoperative
bradycardia during GM is paramount for patient safety. Our
study aims to describe the frequency of acute intraoperative rel-
ative bradycardia in patients undergoing gender-affirming mas-
tectomies at our institution and identify potential risk factors
that could be contributing to its occurrence.

Methods

A retrospective review was performed for all patients who under-
went gender-affirming mastectomy by two senior authors (VKR,
KMQG) at a single institution from 2018 to 2023. Patient demo-
graphic and comorbidity data were collected, including
anesthesia-relevant health conditions, such as hypertension and
sleep apnea, and outpatient medications. Intraoperative data
included both anesthetic and surgical interventions. Anesthetic
variables of interest included which induction agents were used
and if regional blocks were performed. Heart rate and blood pres-
sure were assessed by using intraoperative anesthesia data.
Surgical intervention data included the type of top surgery,
either periareolar or double incision mastectomy with or without
free nipple grafting, and if liposuction and fat grafting were per-
formed. Patients were subsequently separated into those who
did and did not experience acute intraoperative bradycardia.
Data regarding the incidence of hypotension during bradycardia,
whether surgery was halted, if atropine or glycopyrrolate were
administered, and whether chest compressions were started were
also recorded. Intraoperative relative bradycardia was defined as
any patient who experienced an acute change in heart rate that
dropped below 60 beats per minute (BPM). Hypotension was
defined as either a systolic pressure below 90 mmHg or a diastolic
pressure below 50 mmHg. Heart rate and blood pressure were
determined by examining the intraoperative anesthesia record.
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Statistical Analysis

Statistical analyses were conducted with R (version 4.3.1, R
Foundation for Statistical Computing, Vienna, Austria). Data distri-
butions were checked using the Shapiro-Wilk test of normality. All
variables tested were found to be nonparametric. Univariate analysis
of nonparametric variables with bradycardia as a binary, dependent
variable was assessed using the Mann-Whitney U'test for continuous
variables and the Chi-square test or Fisher’s exact test for categorical
variables. Variables found to have P values < .2 in univariate analy-
sis were included in multivariable analyses. A P value of .20 was
chosen to minimize excluding potentially significant predictors in
multivariable analysis. For multivariable analysis, a logistic regres-
sion model with bradycardia as the dependent variable was built
to explore the relationship between bradycardia and the selected var-
iables. The model was refined to include only significant predictors.
The linearity assumption was assessed, and the model was checked
and addressed for separation, collinearity, and outliers. The omnibus
test was used to verify the model fit the data well.

Subgroup analysis was conducted among cases that experi-
enced intraoperative bradycardia. A logistic regression model
was utilized to examine the effects of the selected patient vari-
ables on developing intraoperative hypotension. For all tests of
normality and regressions, the level of statistical significance
was set at P=.05.

Results

Three-hundred and thirty-seven patients who underwent gender-
affirming mastectomy between January 2018 and January 2023
met inclusion criteria. Thirty-four cases were excluded from the
analysis due to incomplete data. See Table 1 for patient charac-
teristics. Patients had a median age of 25 (IQR 16-34), and 310
(92%) were classified as ASA 1 or 2. Two-hundred and forty-
three (72.1%) patients had no relevant comorbidities, and 318
(94.4%) patients had no prior difficulty with anesthesia. Of
note, 125 (37.9%) patients were taking a selective serotonin
reuptake inhibitor (SSRI) (11.6% fluoxetine, 1.2% citalopram,
0.003% fluvoxamine, 24% other). Additionally, 257 (76.3%)
patients were on some form of hormone therapy, including,
but not limited to, testosterone patches, gels, and injectables.

One hundred and forty-four (42.7%) patients experienced
acute intraoperative relative bradycardia, with 97 (67.4%)
requiring anesthetic intervention and 5 (3.5%) requiring
halting of surgery. Two patients (1.4%) underwent compres-
sions due to progression to asystole, and both had return of
spontaneous circulation. There were no mortalities and, to our
knowledge, no subsequent cardiac events within 30 days.

In univariate analysis, several patient factors were found to
be significant (P <.2): age, SSRI use, prior difficulty with anes-
thesia, ASA status, nipple graft involvement, cardiac arrhyth-
mia history, hyperlipidemia, and etomidate use. These
variables were included as predictors for multivariable logistic
regression analysis; however, cardiac arrhythmia, hyperlipid-
emia, and etomidate use were not found to be significant (P>
.05). Hormone therapy (P =.682), use of a regional pectoralis

block (P=.574), and BMI (P =.799) were not correlated with
increased risk of intraoperative bradycardia (Table 2).

The final multivariable logistic regression model included
age (P<.001), SSRI use (P<.001), prior difficulty with anes-
thesia (P=.017), and free nipple grafting (P=.019) as signifi-
cant, independent predictors of increased risk of intraoperative
bradycardia. ASA statuses 2 or 3 were associated with a lower
probability of bradycardia (P =.009, P=.004) (Table 3).

The variables significant for predicting intraoperative brady-
cardia were then used to assess their effects on bradycardic
patients developing hypotension (Table 4). Only SSRI use
was found to significantly increase the probability of intraoper-
ative bradycardic patients developing hypotension (P <.023).

Discussion

At our institution, both plastic surgeons and anesthesiologists
have noted a pattern of the development of acute intraoperative
relative bradycardia in patients undergoing gender-affirming
mastectomies, with 42.7% of 337 patients experiencing a bra-
dycardic event. Our analysis identified several patient-specific
factors that significantly correlated with intraoperative brady-
cardia, specifically SSRI use (P <.001), and free nipple grafting
(P=.019). Bivariate analysis also demonstrated that increased
age (P<.001) was independently associated with the risk of
intraoperative bradycardia.

Free nipple grafting was significantly correlated with the
development of intraoperative relative bradycardia (OR: 2.77,
P=.019). During free nipple grafting, the nipple-areolar
complex (NAC) is harvested as a full-thickness skin graft and
transferred to a new location on the chest.'* To our knowledge,
there is no established connection between free nipple grafting
and bradycardia in the literature but given that the nipple-areolar
complex receives autonomic innervation from T1 to TS sympa-
thetic postganglionic fibers, we speculate that it is possible that
disruption of this innervation could contribute to bradycardia.'
Stimulation of NAC sympathetic nerves during the nipple
harvest part of the procedure could lead to reflex bradycardia
via the baroreflex mechanism. This potential explanation is hin-
dered by the young age of the included patients. Older age is
associated with blunting of the baroreflex, meaning patients
require a larger stimulus to fully activate adrenergic vasocon-
striction.'® Therefore, older patients, not young patients, would
be likely to demonstrate a more severe failure to maintain vascu-
lar tone and subsequent bradycardia and hypotension.'’

SSRI use also correlated with intraoperative relative brady-
cardia and hypotension (P=.002, P=.023). The use of an
SSRI was also associated with the development of hypotension
during bradycardia (OR: 3.33, P=.015). This is particularly rel-
evant in the context of GAS, as transgender patients experience
minority stress, have a high incidence of depressive disorder, and
receive 3.4 to 3.9 times more prescriptions for antidepressants
and anxiolytics than the cisgender population.'® Previous work
has provided evidence that antidepressants are associated with
decreased vagal tone and reductions in baseline heart rates.'’
These findings suggest that SSRIs may affect patient
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Table I. Patient Characteristics. FNG, Free Nipple Grafting.

Characteristics n (%)

Total patients 337

BMI Median 28.65; IQR 10.3
Age Median 25; IQR 9

Anesthesia difficulty

No prior difficulty with anesthesia

Prior difficulty with anesthesia
ASA status

ASA |

ASA Il

ASA I

Comorbidities

None

Hybpertension

Ischemic heart disease
Cardiomyopathy

Cardiac arrhythmias

Stroke

Diabetes

Hyperlipidemia

Kidney disease

Sleep apnea

Asthma

Number of comorbidities

0
|
2
3
4

Anesthetic agents used
Morphine

Propofol
Dexamethasone
Midazolam
Fentanyl

Lidocaine
Succinylcholine
Rocuronium
Hydromorphone
Etomidate
Hormone therapy
Yes

No

SSRI use

No

Fluoxetine
Citalopram
Paroxetine

Other”
Mallampati class
Mallampati Class |
Mallampati Class 2
Mallampati Class 3
Mallampati Class 4

318 (94.4)
19 (5.6)

99 (29.4)
211 (62.6)
27 (8)

243 (72.1)
19 (5.6)
1 (0.3)
1 (0.3)
0 (0)
2(1.0)
927
20 (5.9)
2(1.0)
18 (4.7)
56 (16.6)

243 (72.1)
72 (21.4)
14 (4.2)

4(12)
4(12)

2 (0.6)
328 (97.3)
87 (25.8)
300 (89.0)
303 (90.0)
324 (%.1)
13 (3.9)
66 (19.6)
26 (7.7)
4(12)

257 (76.3)
80 (23.7)

212 (62.9)
39 (11.6)
4(12)
0 (0.0)
82 (24.3)

130 (38.6)
155 (46.0)
25 (7.4)
2 (0.6)

(continued)

Table I. (continued)

Characteristics n (%)
Mallampati Class 5 25 (7.4)
Pecs | block performed

Yes 184 (54.6)
No 153 (45.4)

Duration of anesthesia Median |15 min; IQR: 35

Surgical technique

Double incision mastectomy with FNG 295 (87.5)
Double incision mastectomy w/o FNG 42 (12.5)
Liposuction performed

Yes 228 (67.7)
No 109 (32.3)
Surgery halted

Yes 53.5)
No 139 (96.5)
Anesthesia intervention

Yes 97 (67.4)
No 47 (32.6)

?Fluvoxamine, citalopram, escitalopram, sertraline, duloxetine, buproprion, or
venlafaxine.

hemodynamics intraoperatively. Nevertheless, evidence-based
guidelines currently state that SSRIs should not be held prior
to surgery, as the risk of withdrawal justifies continuation.*’
Further research should be pursued to investigate a potential
causal relationship between SSRI use and intraoperative brady-
cardia. Unfortunately, there were not enough patients taking
SNRIs to separately analyze their effect on the risk of intraoper-
ative bradycardia.

The authors were surprised by the odds ratio of ASA 2 which
suggests this classification may act as a protective factor against
relative bradycardia during gender-affirming mastectomy. This
may be attributable to a sizable representation of patients with
ASA level 2 and coincidence. Future studies are needed to
fully uncover the relationship between ASA status and brady-
cardia gender-affirming mastectomy.

It is unlikely that the anesthetic regimen itself'is the sole cause
of increased rates of bradycardia in patients undergoing gender-
affirming mastectomies at our institution. The anesthesia person-
nel for these cases vary greatly, and no single provider is respon-
sible for the majority of gender-affirming mastectomy cases.
Further, there have been no anecdotal reports of relative brady-
cardia in other plastic surgery cases or in other surgical subspe-
cialty operating rooms. Additionally, there were no significant
associations between bradycardia and anesthetic agents used.

One potential mechanism of intraoperative relative bradycardia
and hypotension during breast surgery is a vasovagal response.
Capsular stretch, caused by hematoma and other intraoperative
techniques, may trigger a vasovagal response, similar to the auto-
nomic effect of insufflation during abdominal laparoscopic
surgery.”' > Multiple case studies have described instances of
vasovagal responses to mechanical disruption during breast
surgery.** ¢ Patients undergoing breast augmentation and breast
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Table 2. Univariate Analysis. FNG, Free Nipple Grafting.

Percentage without Percentage
intraoperative intraoperative P
Variable bradycardia n (%) bradycardia n (%)  value
Total patients 193 (57.3) 144 (42.7)
Age Median 25; IQR 8 Median 27; IQR 9 .012
BMI .623
BMI <185 6 (3.1) 2(1.4)
BMI 18.5-24.9 52 (26.9) 42 (29.2)
BMI 25-29.9 48 (24.9) 41 (28.5)
BMI >30 87 (45.1) 59 (41.0)
Prior difficulty 7 (3.6) 12 (8.3) .093
with anesthesia
ASA status .054
ASA | 47 (24.4) 52 (36.1)
ASA I 128 (66.3) 83 (57.6)
ASA Il 18 (9.33) 9 (6.25)
Comorbidities
Hypertension 13 (6.74) 6 (4.17) 440
Ischemic heart 0 (0.0) 1 (0.7) .883
disease
Cardiomyopathy I (0.5) 0 (0.0) >.999
Cardiac 0 (0.0 0 (0.0 .008
arrhythmias
Stroke 0 (0.0 2(1.4) .3548
Diabetes 7 (3.6) 2(1.4) .358
Hyperlipidemia 8 (4.1) 12 (8.3) .1686
Kidney disease I (0.5) 1 (0.7) >.999
Sleep apnea 11 (5.7) 7 (4.86) 9253
Asthma 34 (17.6) 22 (15.3) .6725
Anesthetic agents used
Morphine I (0.5) 1 (0.7) 999
Propofol 187 (96.9) 141 (97.9) 8133
Dexamethasone 51 (26.4) 36 (25.0) 8651
Midazolam 173 (89.9) 127 (88.2) .808
Fentanyl 175 (90.7) 128 (88.9) 7224
Lidocaine 185 (95.9) 139 (96.5) 975
Succinylcholine 7 (3.63) 6 (4.17) >.999
Rocuronium 41 (21.2) 25 (17.4) 4534
Hydromorphone 14 (7.25) 12 (8.33) .8721
Etomidate 4 (2.07) 0 (0.0 139
Hormone 144 (74.6) 113 (78.5) A87
therapy
SSRI use 54 (28.0) 71 (49.3) <.001
Mallampati class 309
Mallampati Class | 69 (35.8) 61 (42.4)
Mallampati Class 2 88 (45.6) 67 (46.5)
Mallampati Class 3 18 (9.3) 7 (4.9)
Mallampati Class 4 | (0.5) 1 (0.7)
Mallampati Class 5 17 (8.8) 8 (5.6)
Pecs 1 block 104 (53.9) 80 (55.6) .846
performed
Duration of 115 115 933
anesthesia
(mins)
(continued)

Table 2. (continued)

Percentage without
intraoperative
bradycardia n (%)

Percentage
intraoperative P

Variable bradycardia n (%)  value

Surgical technique

Double incision
mastectomy with
FNG

Double incision
mastectomy w/o
FNG

Liposuction
performed

161 (83.4) 134 (93.1) 013

32 (16.6) 10 (6.94) 013

130 (67.4) 98 (68.1) 913

reconstruction using deep inferior epigastric perforator flaps were
noted to experience bradycardia, hypotension, and even asystole,
soon after placement of self-retaining retractors.”® The authors
suggest that this autonomic instability could be due to vagal afferent
signaling.** Afferent stretch receptor fibers from the vagus nerve
are present in the visceral pleura. Excessive sympathetic stimulation
of these fibers intraoperatively can cause overstimulation of cardiac
mechanoreceptors, resulting in a compensatory parasympathetic
response.>* Another case report noted severe intraoperative brady-
cardia in a patient undergoing modified radical mastectomy imme-
diately after irrigating the wounds with normal saline.”” This was
hypothesized to be due to stretch receptor activation versus the
diving reflex, a protective reflex to conserve oxygen during
diving in the water, which is triggered by the application of cold
water to areas of the face supplied by the trigeminal nerve.?’

Of note, although 76.3% of patients included in our study were
on testosterone therapy, the use of hormone therapy was not asso-
ciated with an increased risk of intraoperative bradycardia (P =
.682). Testosterone has a controversial risk profile, with some evi-
dence that it may increase venous thromboembolism risk in the
testosterone-treated transgender population.®® Further, testosterone
therapy has been shown to compromise endothelial function,
increasing cardiovascular risk.”’ However, our results do not
support holding testosterone preoperatively to prevent bradycardia.

The clinical significance of hemodynamic instability during
surgery cannot be overstated, as it may lead to adverse outcomes
such as increased postoperative cardiovascular and cerebrovas-
cular events and, potentially, increased postoperative morbid-
ity.?**! This risk is compounded by the fact that the majority
of gender mastectomy operations (95.5%) are performed in the
outpatient setting.'' Intraoperative bradycardia may be associ-
ated with poor cardiac output and severe hypotension requiring
aggressive anesthetic intervention.>* There is not an established
severity or duration of bradycardia which increases the risk of
postoperative complications. Intraoperative hypotension, with
mean arterial pressure of <80 mm g for >10 min, is associated
with end-organ injury, postoperative cardiac and renal morbid-
ity, and mortality.**** A 2011 study demonstrated that intraoper-
ative hypotension was one of seven perioperative variables that
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Table 3. Multivariable Logistic Regression Results for Intraoperative
Bradycardia Versus Select Risk Factors

Table 4. Multivariable Logistic Regression Results for Intraoperative
Hypotension of Bradycardic Patients Versus Select Risk Factors.

Adjusted Odds Ratio Adjusted odds ratio

Variable OR 95% Cl P value*  Variable OR 95% Cl P-Value*
Age (years) <.001 Age (years) 415
<20 - - - <20 - - -
20-29 3.995 1.750, 10.100 .002 20-29 0.356 0.018, 2.360 361
30-39 3.691 1.464, 10.110 .008 30-39 0.212 0.010, 1.547 .184
>40 17.157 5.025, 65.138  <.001 >40 0.197 0.008, 1.906 .205
SSRI use <.001 Hormone therapy use .089
None - - - No - - -
Fluoxetine 2.654 1.261, 5.706 Ol Yes 0.392 0.122, 1.090 .089
Other® 2.608 1.516, 4.536 <.001 SSRI use .023
Prior difficulty with anesthesia 017 None - - -
No - - - Fluoxetine, fluvoxamine 2.563 0.875, 8.694 .102
Yes 3.729  1.294,11.612 017 Citalopram 0.213  0.009, 1.956 212
ASA status .003 Other® 3.328  1.313,9.369 015
) - - - Prior difficulty with anesthesia 810
] 0.483  0.283, 0817 .007 No - - -
i 0.196  0.064, 0.551 .003 Yes 1.205 0.285,6.510 810
Nipple graft involvement 019 ASA status .358
No - - - I - - -
Yes 2.675 1.216, 6.398 019 [} 1.709  0.756, 3.888 197

mn 0.863 0.175, 4.529 .856
;"Where P.<0.0$ is signiﬁcant.. OR, odds ratio; F:I, conﬁden‘ce interval. . Nipple graft involvement 928
Fluvoxgmlne, citalopram, escitalopram, sertraline, duloxetine, buproprion, or No i i ]
venlafaxine.

Yes 0.927 0.153,4.572 .928

were predictive of cardiac and cerebrovascular complications in
noncardiac surgery.30 Of note, there is a sparsity of literature
describing the sequelae of the impact of intraoperative bradycar-
dia and hypotension on wound healing.

Based on the results of this study, it is appropriate to con-
sider taking measures of precaution prior to gender-affirming
mastectomy. This could include incorporating the risk of rela-
tive bradycardia into a presurgical timeout or a preoperative
multidisciplinary discussion between plastic surgeons and
anesthesiologists.

This study is limited by its retrospective nature and relatively
small cohort size. Further, our choice to define relative bradycar-
dia as any heart rate under 60 bpm could incorrectly result in the
inclusion of patients with low heart rates at baseline into our bra-
dycardic group. Future studies could instead define bradycardia as
a certain percentage below each patient’s baseline heart rate. Our
methods could also have resulted in an artificially high rate of bra-
dycardia, as we considered patients with any bradycardia during
any point in the operation as part of the bradycardic group.
Therefore, patients did not need to experience sustained or clini-
cally significant bradycardia and could instead simply have one
reading of <60 bpm and be considered part of the bradycardic
group. Future studies could instead only include patients with sus-
tained bradycardic episodes. Additionally, our study lacks a
control group. Future research will compare this patient popula-
tion to patients undergoing breast reduction, augmentation mam-
moplasty, and gender-affirming breast augmentation at our

*Where P<.05 is significant. OR, odds ratio; Cl, confidence interval.
?Escitalopram, sertraline, duloxetine, buproprion, or venlafaxine.

institution and will assess whether these risk factors should be con-
sidered in all patients undergoing breast surgery. This will also
help elucidate whether the proposed mechanism of bradycardia
should be specific to the transgender population or among all
patients having breast surgery.

Conclusions

Acute intraoperative relative bradycardia is a common phenom-
enon in patients undergoing gender-affirming mastectomies.
Our study demonstrates that age, antidepressant use, prior diffi-
culty with anesthesia, and free nipple grafting are independently
associated with increased risk of intraoperative bradycardia. We
recommend heightened awareness of the possibility of intrao-
perative relative bradycardia while performing gender-
affirming mastectomies and nipple grafting procedures and pre-
operative discussion between surgery and anesthesia teams.
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