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INTRODUCTION
Since the passage of section 1557 of the Affordable 

Care Act in 2016, rates of gender-affirming surgery have 
increased substantially due to greater availability of 
trained surgeons, insurance coverage, and recognition of 
the emotional and physical benefits of such procedures.1–4 

For transmasculine individuals, the most common pro-
cedure is gender-affirming mastectomy, or masculinizing 
top surgery.5 This procedure is indicated for adults and 
adolescents with sustained dysphoria of the chest. Between 
2016 and 2019, the rate of gender-affirming mastectomy 
increased by 143.2% among transgender and/or gen-
der diverse adults and by 389.0% among adolescents.2,6 
Accordingly, education and research in gender-affirming 
mastectomy is now a core component of plastic surgery 
training.3

Double-incision mastectomy with free nipple grafts is 
the technique most often used to address dysphoria of the 
chest, and it has been shown to achieve an acceptable cos-
mesis, while improving gender congruence as well as body 
image satisfaction.7 The dominant sensory innervation to 
the anterior chest wall and nipple areolar complex (NAC) 
is from the lateral cutaneous branches of the third through 
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fifth intercostal nerves.8,9 These nerves are traditionally 
transected during gender-affirming mastectomy, resulting 
in nearly all patients reporting decreased anterior chest 
wall and nipple sensation at more than 1 year postopera-
tively. Although most patients report improvements in 
dysphoria and regret is low after surgery, approximately 
two-thirds of patients report loss of nipple sensation alto-
gether, and one in five are completely dissatisfied with 
their lack of nipple sensation.10–12 These paresthesias can 
have permanent consequences for patients, including risk 
of unintentional trauma to the anterior chest wall and 
decreased chest-related sensuality. A survey of transmas-
culine patients conducted by Song et al found that nipple 
sensation was important to 76% of the respondents.13

Advances in peripheral nerve surgery have allowed for 
the pioneering of new strategies to neurotize the chest 
during gender-affirming mastectomy.14 Rochlin et al and 
Gfrerer et al describe techniques that use either direct 
coaptation or an allograft interposition to reinnervate 
the NAC with the lateral cutaneous branches of the inter-
costal nerves preserved during dissection.15,16 Preliminary 
results are promising; however, cost and surgeon time are 
routinely cited as barriers to implementing neurotization 
techniques during gender-affirming mastectomy across 
the literature. Moreover, there is a growing concern for 
barriers to financing and sustaining experimental micro-
surgery techniques, including neurotization and lym-
phatic reconstruction.

Work relative value units (wRVUs) represent the tech-
nical skill, physical effort, mental effort and judgement, 
stress related to patient risk, and the amount of labor 
required to perform a procedure. Using conversion fac-
tors, wRVUs can be converted into dollar amounts to 
estimate reimbursement from payers. It is unknown what 
effect longer operating times for reinnervation during 
gender-affirming mastectomy will have on surgeon and 
healthcare system productivity. In this context, we sought 
to understand how neurotization procedures are currently 
valued and the feasibility of targeted NAC reinnervation 
in gender-affirming mastectomy. We investigated relative 
value units (RVUs) and efficiency, defined as RVUs per 
minute, for these procedures.

METHODS
A retrospective, cross-sectional analysis of fiscal year 

2023 Medicare physician fee schedule values for mas-
tectomy (19303), breast reduction (19318), and neuro-
tization procedures, using a list of Current Procedural 
Terminology (CPT) codes specified by prior studies, was 
performed.17 The physician fee schedule provided his-
torical monetary pricing for healthcare services, includ-
ing surgical procedures based on RVUs.18 Procedures 
using direct coaptation of nerves as well as allografts were 
included in the analyses. A total of nine CPT codes for 
neurotization and gender-affirming mastectomy were 
included (Table 1). The physician fee schedule was que-
ried to determine RVUs for the CPT codes included. 
RVUs were averaged to account for differences in billing 
and coding strategies that may exist based on institution 
or individual encounters. Bilateral and multiple proce-
dure modifiers were applied, which reduced wRVUs for 
each additional CPT code after the first by 50%.

We additionally examined operative times at our 
center for gender-affirming double-incision mastectomy 
with free nipple grafts to compare efficiency between 
procedures that included neurotization and those 

Takeaways
Question: Is the additional operative time associated with 
targeted nipple–areola complex neurotization during 
gender-affirming mastectomy appropriately valued in the 
current reimbursement landscape?

Findings: Using the Medicare physician fee schedule and 
operative times from 29 gender-affirming mastectomy 
encounters, we found that efficiency for gender-affirming 
mastectomy was 0.23 work relative value units (wRVUs) 
per minute without neurotization and 0.24 wRVUs per 
minute with neurotization, yielding a difference of 0.01 
wRVUs per minute.

Meaning: The additional operative time associated with 
targeted nipple–areola complex neurotization during 
gender-affirming mastectomy is appropriately valued 
when compared with gender-affirming mastectomy alone.

Table 1. Work RVUs for Breast Neurotization Procedures from the Physician Fee Schedule 2023*
CPT Code Procedure 2023 wRVUs (Reimbursement, $) 

Neurotization   
  64901 Nerve graft, each additional nerve, single strand 10.23 (594.38)
  64902 Nerve graft, multiple strands 11.81 (688.59)
  64905 Nerve pedicle transfer (1st stage) 15.11 (1018.99)
  64907 Nerve pedicle transfer (2nd stage) 20.03 (1314.15)
  64910 Nerve repair with synthetic conduit or vein allograft 10.52 (771.95)
  64911 Nerve repair with autogenous vein graft 14.00 (1038.98)
  64912 Nerve repair with allograft first strand 12.00 (907.84)

 Average 13.38 (904.98)
Gender-affirming mastectomy  
  19303 Mastectomy 15.00 (971.89)
  19318 Breast reduction 16.03 (1108.11)

 Average 15.52 (1040.00)
*Data are extracted from the Centers for Medicare & Medicaid Services’ Physician Fee Schedule Lookup Tool (accessed July 29, 2023).
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that did not. A prospective study was conducted over 
a 12-month period, where patients receiving double- 
incision mastectomy for gender dysphoria with and with-
out neurotization were enrolled at the time of surgical 
consultation with one of two providers. Information 
on the use of neurotization and incision time to pro-
cedure end was collected for each encounter. We fol-
lowed the technique described by Gfrer et al for patients 
who received immediate neurotization during gender-
affirming mastectomy.19 Briefly, the third, fourth, and/
or fifth lateral intercostal nerves were identified and dis-
sected free from the breast parenchyma during dissec-
tion of the lateral outer quadrant of the chest. For each 
preserved nerve, neurorrhaphy was performed to the 
exposed dermal surface of the deepithelialized recipi-
ent site for the free nipple grafts on the superior skin 
flap. This study was reviewed and approved by an institu-
tional review board (protocol # 2021P002932). Data are 
reported as mean with a 95% confidence interval. A two-
sample t test was used to compute significance between 
cohorts. Significance was defined as a two-sided P  value 
less than 0.05. Analyses were computed in Stata version  
17 (StataCorp LP, College Station, Tex.).

RESULTS
In 2023, the wRVUs of CPT codes that are commonly 

used for neurotization procedures had an average of 
13.38 and included the following: 64901 (nerve graft, 
single strand; wRVUs, 10.23), 64902 (nerve graft, multiple 
strands; wRVUs, 11.81), 64905 (nerve pedicle transfer, 
first stage; wRVUs, 15.11), 64907 (nerve pedicle transfer, 
second stage; wRVUs, 20.03), 64910 (nerve repair with 
synthetic conduit or vein allograft; wRVUs, 10.52), 64911 
(nerve repair with autogenous vein graft; wRVUs, 14.00), 
64912 (nerve repair with allograft; wRVUs, 12.00).

A total of 29 encounters for gender-affirming  
double-incision mastectomy with free nipple grafts 
were included (Table 2). Of these, 11 (37.9%) received 
neurotization during the procedure with either direct 
coaptation of intercostal nerves or coaptation using an 
interpositional allograft nerve. The mean operating 
time was 100.3 (95% CI, 89.2–111.5) minutes without 
neurotization and 154.2 (95% CI, 139.9–168.4) minutes 
with neurotization. The difference in operating time 
between cohorts was 53.8 (95% CI, 35.8–71.9; P < 0.001) 
minutes.

The wRVUs in 2023 for bilateral gender-affirming 
mastectomy without neurotization were 15.00 for 19303 
(mastectomy) and 16.03 for 19318 (breast reduction) 
with an average of 15.52. The average total wRVUs for 

bilateral gender-affirming mastectomy alone was 23.28 
using 100% of the allocation for the first side (15.52 
wRVUs) and 50% for the contralateral side (7.76 
wRVUs). For bilateral masculinizing top surgeries with 
neurotization, the total wRVUs were estimated at 36.66 
by adding the wRVUs for gender-affirming mastectomy 
alone (23.28 wRVUs) to the average wRVUs for neuroti-
zation procedures with the multiple procedures modifier 
(13.38 wRVUs total, 6.69 wRVUs each side). Efficiency 
for gender-affirming mastectomy was 0.23 wRVUs per 
minute without neurotization and 0.24 wRVUs per 
minute with neurotization, yielding an increase of 0.01 
wRVUs per minute (or 4%) for procedures that included 
neurotization.

DISCUSSION
In this study, we found that billing codes for neuro-

tization of the NAC during gender-affirming mastectomy 
seemed to appropriately value physician effort. Based on 
the operating times from this study, efficiency was similar 
or slightly higher for masculinizing top surgeries with neu-
rotization when compared with those without neurotiza-
tion. Accordingly, current RVU rates incentivize surgeons 
to offer neurotization for patients who are interested in 
preserving nipple and anterior chest wall sensation. From 
a surgeon’s perspective, neurotization during gender-
affirming mastectomy may improve patient satisfaction 
and outcomes while also bolstering productivity metrics, 
thus making it economically and financially sustainable for 
the hospital system. These findings contribute to the grow-
ing literature that analyzes challenges related to valuation 
and financing of complex microsurgical techniques.20

Evidence supporting the benefits of neurotization of 
the NAC during gender-affirming mastectomy, either with 
direct coaptation of intercostal nerves or use of an inter-
positional nerve allograft, are increasing in number and 
quality. The study by Rochlin et al of 10 patients under-
going gender-affirming mastectomy with direct coapta-
tion of intercostal nerves to free nipple grafts found that 
treatment with neurotization was found to significantly 
improve objective sensation outcomes using monofila-
ment testing when compared with controls.16 Moreover, 
there was no significant difference between pre- and 
postoperative nipple sensation for patients who received 
neurotization, whereas controls reported significantly 
decreased postoperative nipple sensation even at one 
year follow-up. Most masculinizing top surgeries are per-
formed in patients aged 18–25 years.2 These patients may 
also uniquely benefit from neurotization, as data for other 
nerve reconstructive procedures suggest that younger 

Table 2. Comparison of Efficiency Between Gender-affirming Mastectomy with and without Neurotization
  Bilateral Gender-affirming Mastectomy   

Without Neurotization
(n = 18) 

With Neurotization
(n = 11) Difference

Mean operative time (95% CI), min 100.3 (89.2–111.5) 154.2 (139.9–168.4) 53.8 (35.8–71.9)
Total wRUVs 23.28 36.66 13.38
Efficiency (95% CI), wRVUs/min 0.23 (0.21–0.26) 0.24 (0.22–0.26) 0.01 (0.00–0.02)
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patients have better nerve recovery after coaptation.21,22 
Previous studies evaluating neurotization in breast recon-
struction have demonstrated similar results with nearly all 
patients reporting the same or improved nipple sensation 
after surgery.23–25 Despite these promising results, larger, 
long-term outcomes evidence is needed to validate neuro-
tization during gender-affirming mastectomy and charac-
terize the technique’s safety profile.

Increased operative time and surgeon labor are per-
ceived as barriers to implementation of neurotization 
strategies in breast surgery. Our analysis found that neu-
rotization added 53.8 minutes to the length of surgery on 
average. This aligns with previously reported estimates of 
approximately 40 minutes, or 20 minutes on each side, 
though no large retrospective analyses have been con-
ducted.19 Neurotization during gender-affirming mastec-
tomy requires a careful dissection to avoid transecting 
intercostal nerves and ensure there is substantial nerve 
length to allow for coaptation. The technique can be chal-
lenging at first, but over time surgeons may become adept, 
reducing the need for an allograft nerve and improving 
efficiency as well as reducing cost of materials.

Despite the modest increase in operative time associ-
ated with isolating the intercostal nerves and coapting 
them to the dermis of the superior mastectomy flap, there 
was no difference in wRVUs per minute for masculinizing 
top surgeries that include neurotization. Described tech-
niques recommend the use of all viable intercostal nerves 
for neurotization; however, future studies may find that 
coaptation of one or two nerves are sufficient to preserve 
nipple sensation. This scenario could reduce postopera-
tive hypersensitivity and further reduce operative time, 
improving productivity for surgeons.

As the field of plastic surgery grows and our capabili-
ties to improve form and function expand, imbalances 
in procedural valuation may create barriers in accessing 
certain procedures for patients and contribute to burn-
out among the surgeon workforce. Our results show that 
although the technique demands additional cognitive 
effort, skill, and resources, the current practice environ-
ment favors neurotization of the NAC in gender-affirming 
mastectomy, especially as surgeons become more expe-
rienced with the procedure. Larger prospective studies 
are needed to evaluate the efficacy and long-term postop-
erative outcomes after neurotization of the NAC during  
gender-affirming mastectomy.

Several limitations to this study should be noted. 
First, this is a cross-sectional study of the Medicare physi-
cian fee schedule involving the use of billing codes to 
identify relevant procedures. The physician fee schedule 
is updated annually; therefore, the wRVU rates repre-
sented in this study may change in the future. Billing 
practices vary by institution, and the same procedure 
may be billed using different CPT codes. To address 
these possible differences, we investigated all billing 
codes associated with neurotization, based on previous 
literature, and presented an average of the relevant out-
come measures for this study. Some institutions may bill 
for nipple grafts and reconstruction, but the addition 
of these billing codes would not affect the conclusions 

of this analysis. Moreover, mean operative times were 
acquired from a single center with only two surgeons, 
which may limit generalizability. Breast reinnervation 
requires a team-based approach. The presence of intra-
operative assistance (including residents and their skill 
levels) was not analyzed in this study but may influence 
operative times and efficiency. Similarly, the use of 
allograft nerves may also increase operative times and 
the cost associated with procuring the graft and addi-
tional coaptations.

Coaptation of the intercostal nerves to the NAC 
during gender-affirming mastectomy with free nipple 
grafts increases the complexity and operative time the 
procedure, but the additional cognitive demands and 
resources required are appropriately valued by the 
Medicare physician fee schedule. Although additional 
prospective studies are needed to evaluate long-term 
postoperative outcomes in nipple and anterior chest 
wall sensation, preliminary data suggest that current 
techniques for neurotization are effective in preserv-
ing and, in some cases, increasing sensation.15,16 Future 
work should investigate objective and patient-reported 
outcomes after neurotization and evaluate patient per-
spectives on nipple preservation. The development 
of patient-reported outcome measures serves several 
purposes from enhancing communication between 
surgeons and patients to providing standardized mea-
sures to assess the effectiveness of interventions such as 
gender-affirming surgery.26 Several guidelines have been 
developed in the creation of Patient-reported outcome 
measures, and it is essential that future studies consider 
the benefits and limitations of these measures.27,28 Not 
all patients undergoing gender-affirming mastectomy 
have the same gender identity; therefore, data on both 
the patient’s sex assigned at birth and their current gen-
der identity should be collected.29 Furthermore, refin-
ing the surgical technique and reaching consensus on 
the number of coapted nerves necessary to preserve sen-
sation may improve outcomes and efficiency.

CONCLUSIONS
By analyzing operative times at a single center and 

wRVUs from the Medicare physician fee schedule, we 
found that the current practice environment appropri-
ately values the additional operative time and demands 
required to neurotize the NAC during gender-affirming 
mastectomy with free nipple grafts. These results suggest 
that it is economically and professionally sustainable for 
surgeons to offer patients these procedures, especially as 
surgeons become more familiar with the procedure and 
the technique is refined.
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