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Nipple-areola complex reconstruction in transgender patients
undergoing mastectomy with free nipple grafts: a systematic
review of techniques and outcomes
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Abstract: Nipple-areola complex (NAC) reconstruction in transgender and gender non-binary (TGNB)
individuals undergoing chest wall masculinization surgery is critical for adequate satisfaction and aesthetic
results. Here, we conducted a systematic review to find the various techniques and outcomes of NAC
reconstruction in double-incision mastectomy and free nipple grafts (DIM-FNG). A comprehensive search
of several databases was conducted based on PRISMA guidelines. We included studies that described the
NAC reconstruction technique after DIM-FNG, and evaluated the surgical outcomes, or satisfaction, or
aesthetic results after a minimum duration of follow-up of 6 months. Studies were assessed for risk of bias.
A qualitative synthesis was performed. A total of 19 studies, comprising 1,587 patients (3,174 breasts),
were included. There was a total of 14 studies using the conventional FNG technique, 4 describing new
approaches for NAC reconstruction in FNG and 1 study comparing the conventional FNG technique to
another alternative technique. A total of 1,347 patients underwent DIM-FNG with conventional FNG and
240 underwent alternative techniques for NAC reconstruction after DIM-FNG. Postoperative complications
were low, and satisfaction was high for conventional and alternative techniques. Newer techniques aim to
reshape the new NACs in an oval shape, reduce nipple size and place the NACs using the pectoralis major
lateral and inferior borders as reference. In addition, a horizontal oval incision at the recipient site may avoid

an undesired vertical NAC.
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Introduction

In female-to-male transgender individuals pursuing gender
affirming surgeries (GAS), the first surgical procedure is
usually chest wall masculinization, also known as transmale
top surgery (1,2). It is sometimes the only surgical step
undertaken during transition and has been associated with
improved self-esteem, body image and quality of life, having
a positive impact on self-confidence, personal relationships
and social interactions (1,3-5).

Several techniques have been described for chest wall
masculinization surgeries. In general, the goal of transmale
top surgery includes the complete or partial removal of
breast tissue and skin excess, minimization of chest-wall scars,
and appropriate reshaping and positioning of the nipple-
areola complex (NAC) (6). The two most common surgical
approaches are the inframammary fold and the periareolar
techniques. Although these techniques have their own
particular indications depending on breast size, skin elasticity
and patient-surgeon discussion, recent data suggest that the
transverse inframammary fold incision may have decreased
rates of revision surgery and lower complication rates compared
with the periareolar and other limited scar techniques (7).

Among the various techniques described in the
literature, double-incision mastectomy (DIM) is the
most common procedure for chest wall masculinization
surgery in transgender and gender non-binary (TGNB)
individuals (3). It consists of a total mastectomy through
horizontal elliptical incisions. Usually, the NACs are
harvested as full-thickness skin grafts and transferred
onto its new, final location. Free nipple grafts (FNG) are
a key component of the overall satisfaction and aesthetics
of the procedure. Understanding the appropriate NAC
characteristics, position, shape, and configuration could
help enhance surgical techniques, and thus, positively
impact patient satisfaction and aesthetic success of this
procedure (8). In this study, we conducted a thorough
systematic review of the literature to assess the different
techniques and outcomes for FNG in TGNB patients
undergoing DIM for chest wall masculinization.

We present the following article in accordance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) reporting checklist (9) (available
at http://dx.doi.org/10.21037/atm-20-4522).

Eligibility criteria

Articles were included if they (I) were original clinical studies
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that had been published in English, Spanish, Chinese,
French, Turkish, Portuguese, Arabic, and German languages
since January 2000 to December 2019; (II) described the
NAC reconstruction technique after double incision-
mastectomy and FNG; (III) evaluated the surgical outcomes,
or satisfaction, or aesthetic results after a minimum duration
of follow-up of 6 months, and (IV) included at least
10 patients. Articles that included patients that underwent
other mastectomy techniques, such as circumareolar
approach, were also included only if they included 10 patients
or more that underwent DIM-FNG. Studies including
<10 patients were excluded, because we considered their
sample sizes to be inadequate for assessing outcomes of
interest. Studies with combined surgeries were also excluded,
because we considered it can alter the overall outcomes.

Data sources and search strategies

A comprehensive search of several databases from 2000 to
December 23rd, 2019 was conducted. The databases included
Ovid MEDLINE(R) and Epub Ahead of Print, In-Process
& Other Non-Indexed Citations, and Daily, Ovid EMBASE,
Ovid Cochrane Central Register of Controlled Trials, Ovid
Cochrane Database of Systematic Reviews, and Scopus.

The search strategy was designed and conducted by an
experienced librarian with input from the study’s principle
investigator. Controlled vocabulary supplemented with
keywords was used to search for studies describing nipple
grafting techniques in double incision mastectomy and
was limited to English, Spanish, Chinese, French, Turkish,
Portuguese, Arabic, and German languages. The actual
strategy listing all search terms used and how they are
combined is available in Appendix 1.

Assessment of study quality and risk of bias

All articles included in the qualitative analysis were assessed
for risk of bias with the use of the Quality Assessment
Tools from the National Institutes of Health (NTH) (10).
Appraisal of each question in each tool provides a subjective
assessment of the risk of bias, which we ranked as poor, fair
or good, corresponding to high, moderate, and low risk of
bias, respectively. A table summarizing the assessment of
each included study can be found in Tables 1,2.

Data extraction

After obtaining the list of potential articles, duplicates were
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5 Records identified through database Additional records identified through
k= searching other sources
Q (n=224) (n=0)
=
3
Duplicates removed
2 (n=5)
c
¢
@ Y
Records screened - Records excluded
(n=219) - (n=173)

2 A
3 Full-text articles assessed for eligibility _ | Full-text articles excluded, with reasons
= (n=46) | (n=28):
w * Anatomy study (n=1)

* Letter to the editor (n=2)

* No patients with FNG (n=3)

* Combined procedures (n=3)

* Series of less than 10 patients (n=2)
3 \ * Wrong study design (n=7)
g ' * Wrong outcomes (n=7)
° Studies included in qualitative synthesis * Wrong population (n=1)
= (n=18 + 1 our cohort) * National database studies (n=2)

Figure 1 PRISMA flowchart.

Standard free nipple-areola grafis for nipple-areola
reconstruction

DIM is commonly indicated for medium-to-large size
breasts with wide or large NAC, ptotic breasts or breasts
with skin with poor elasticity. Conventional or standard
FNG consist of en bloc removal of both NAC, resizing the
areola and grafting them on the chest. In most studies using
this technique, the NAC was configured in a circular shape
and sized between 2 to 3 c¢m in diameter. The new position
of the grafts varied between studies, but it was generally
positioned as follows: the vertical axis was either along the
lateral border of the pectoralis major border or along the
original nipple line, and the horizontal axis at the level of 4™
to 5™ rib or 2 to 3 cm above the mastectomy scar/inferior
border of the pectoralis major.

Postoperative complications were low. The rate of
breasts that presented hematoma varied between 0% to
18.2%, the rate of seroma from 0 to 6.8%, and infection
rate from 0% to 3.2%. Development of nipple necrosis
(partial or full-thickness) varied from 0% to 11.1%. Up
to 13.6% of patients required NAC revision surgeries.
Patients had high satisfaction overall with good aesthetic
outcomes.

© Annals of Translational Medicine. All rights reserved.

Alternative techniques of free nipple-areola grafts for
nipple-areola reconstruction

Alternative techniques for FNG have been proposed
in an attempt to improve aesthetic results and patient
satisfaction while maintaining safety. Three of the five
studies describing novel techniques are composite NAC
grafts, where the areola and the nipple are disassembled
and resized separately, and then grafted. Another technique
describes the use of a modified skate local flap used to
create the neo-nipple. This technique uses free areolar graft
from the native NACs to enclose the skate flap. One other
technique describes the splitting of one of the native NACs
into two halves. Each half is then converted into an oval
shape and grafted to the chest. The de-epithelized recipient
site is shaped as an oval in most of these studies.
Postoperative complications were also low in this
cohort. The rate of breasts that presented hematoma varied
between 0% to 5%, the rate of seroma from 0% to 2%,
and infection rate from 0 to 1%. Development of nipple
necrosis (partial or full-thickness) varied from 0% to 9.4%.
Up to 10% of patients required NAC revision surgeries.
Only two studies assessed satisfaction, which was reported
as high, and only one (half split nipple sharing technique)

Ann Transl Med 2021;9(7):612 | http://dx.doi.org/10.21037/atm-20-4522
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Table 4 Outcomes of studies on alternative techniques for nipple-areola reconstruction in transgender or gender-non conforming patients

undergoing double-incision mastectomy

Author§ an.d vear Country Follow-up, mo Hematoma' Infection” Seroma'’ NAC necrosis' NA.C. , Satisfaction Score Aesthetic
of publication revision score
Bustos et al. USA Md 11.5 0 0 0 0 NR Chest: mean 84.3 Mean 3.9°
202

(2020) Nipple: mean 90.7

Frey et al. (2018) USA Mean 19 1(1%) 1(1%) 2 (2%) NR 5(10%) NR NR
Donato et al. USA Minimum 6 6 (5%) NS NS 0 0 NR NR

(2017)

Frederick et al. USA 12 2 (2.7%) 0 NS 0 0 Mean 4.8° NR

(2017)

Lo Russo et al. Italy Minimum 6 0 0 NS Partial =39.4%) 0 Mean 3.8" Mean 3.4"

(2017)

T Per breast; *, Per patient; 5, 5-point Likert scale, with 1 representing “very dissatisfied” and 5 representing “very satisfied.”; ¥, 5-point
Likert scale, with 0 representing “unacceptable” and 4 representing “excellent”; *, 5-point Likert scale, with 1 being poor and 5 being
excellent. DIM, double-incision mastectomy; mo, months; Md, median; NA, not applicable; NAC, nipple-areola complex; NR, not reported;

NS, not specified; r, range; s, scale.

evaluated aesthetic outcomes, which was reported with a
median of 3.9 over a 5.0 scale.

Discussion

Chest wall masculinization has shown to have positive
effects on quality of life and mental health, as it allows the
individual to present more easily in congruence with their
identity (7,28). It is critical to understand the different
surgical techniques in order to provide the patient with
superior aesthetic outcomes and higher satisfaction while
maintaining the safety profile. DIM-FNG is the preferred
method among plastic surgeons for various reasons of which
include wide surgical exposure, its application to wide range
of patient profile with breast variations, and flexibility in
reshaping and repositioning the NACs despite the stigmatic
scar (25).

The position and configuration of the NAC play a
major role in patient satisfaction and aesthetics success.
However, there is no consensus on the NAC size, shape and
location in patients undergoing DIM-FNG, and techniques
are highly heterogenous. In this study, we systematically
reviewed the literature to find the various options for NAC
reconstruction when performing DIM-FNG.

The location of the NAC in cis-male tends to be more
lateral than cis-female individuals (29-31). Agarwal et 4l. (32)
conducted an anatomic study analyzing 64 NACs in
32 volunteers with body mass index (BMI) of 25 or less;

© Annals of Translational Medicine. All rights reserved.

they found that the cis-male nipple was positioned on
average 2.5 cm medial to the lateral border of the pectoralis
muscle and 2.4 cm above the inferior pectoralis insertion
(15,24,33,34). In our review, however, we found that,
although most studies consider the pectoralis major lateral
border and inferior insertion as the major landmarks, there
is still no consensus as to how far from the lateral border or
how much superior to the inferior insertion of the pectoralis
major muscle the NACs should be placed. Moreover, a
significant number of studies still use other less reliable
reference points such as clavicle, ribs or existing nipple line.
One study reported final NAC location by eye (26). Some
authors find it is simpler and effective to utilize multiple
superficial anatomic landmarks to reposition the NAC
(24,32,33).

NAC shape and size are also major considerations.
The cis-male NAC is usually oval with a horizontal/
vertical diameter of 2.7:2.0 cm (31). Average normal
nipple-to-areola ratio has been described to be 0.28 (29).
Based on our review, NAC dimensions were constructed
according to surgeon’s aesthetic judgement prior to the
final NAC placement, and usually only the areola is
resized and mamilla is not often mentioned. An adequate
reconfiguration from the circular, larger cis-female NAC
to more ovoid, smaller NAC with less mamilla projection
should be accomplished.

During de-epithelization of the FNG, thinning and
narrowing of the mammilla adequately reduces the size

Ann Transl Med 2021;9(7):612 | http://dx.doi.org/10.21037/atm-20-4522
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and projection of the mamilla. However, several authors
have introduced new nipple reconstruction techniques
in an attempt to obtain a more masculine NAC and to
address large mamilla projection (14,16,23,32,35). These
new techniques consist of two parts: (I) NAC harvest and
reshaping and (II) de-epithelized recipient site configuration.
For the former, the most common modification was
to perform a composite FNG, where an areolar and a
nipple graft are harvested separately, reshaped, and then
transferred. Another option is to perform a component
NAC reconstruction using a modified skate flap for nipple
reconstruction and a surrounding free areolar graft from
the excised native NAC (23,36). The advantage with the
use of a local skate flap is the better nipple projection
due to a thicker base, and a natural appearing areola due
to the free areolar graft. Another option is the half split
sharing technique, which consists on splitting one of the
harvested native NAC into two halves and reconfiguring
each into an oval shaped new NAC. This creates a natural
nipple projection, smaller, oval NACs and preserves the
nipple-to-areola ratio (27). Regarding the de-epithelized
recipient site, most studies describe a circular incision.
However, to avoid the natural tendency for the grafted
NAGC:s to elongate vertically after scarring, some authors
use a horizontal oval incision in the recipient site (32).
Other techniques that are out of the scope of this review,
because they are not technically FNG, preserve the NAC
attached to a dermal stalk or pedicle (15,35,37). These
techniques include the buttonhole top surgery or the
inverted-T top surgery, which preserve the NAC within a
pedicle and avoids nipple grafts. However, the use of these
options is usually associated with the development of a
fuller chest and an increased thickness immediately below
the nipple.

Conclusions

"This review compiles the different techniques used for NAC
reconstruction in TGNB patients who undergo DIM-FNG.
Newer techniques aim to reshape the new NACs in an oval
shape, reduce nipple size and localize the NACs using the
pectoralis major lateral and inferior border as reference. In
addition, a horizontal oval incision at the recipient site may
avoid an undesired vertical NAC.
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Supplementary

Actual search strategies

Ovid
Database(s): Ovid MEDLINE(R) 1946 to Present and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations and Ovid MEDLINE(R) Daily, EBM Reviews - Cochrane Central Register of Controlled Trials
November 2019, EBM Reviews - Cochrane Database of Systematic Reviews 2005 to December 19, 2019, Embase
1974 to 2019 December 20

Search Strategy:
# [Searches Results
1 |exp Transgender Persons/ 8312
2 |exp Transsexualism/ 7493
3 |exp Sex Reassignment Procedures/ 1768
4 |exp Transgender/ or exp Gender Reassignment/ or exp Gender Dysphoria/ 13183
5 |(((sex* or gender) adj (transition* or transform* or reassign* or chang®)) or ((trans or intersex) adj (sexual* or gender* or 59765
male or men or women or female or people or person®) or (cross adj (sex* or gender*)) or (trans adj gender*) or "2 spirit
person" or "2-spirit person” or crossgender* or "gender dysphoria*" or "gender identit*" or "gender nonbinary" or "gender
nonconforming" or "gender queer*" or "Gender reassignment*" or genderqueer* or "gender-variant*" or "nonbinary gender*"
or "nonconforming gender*" or "Sex reassignment*" or transexual* or transgender* or transgenderism or transpeople or
transperson* or transsexual®).ti,ab,hw,kw.
6 (lor2or3ordorb 59765
7 |((nipple* or areola or chest* or top or mastectom*) adj10 (flap* or reconstruct* or construct* or surg* or graft* or design* or 72800
creat* or subcutaneous* or contour* or buttonhole or masculin®)).ti,ab,hw,kw.
8 |Nipples/su 1852
9 [Thoracic Wall/su 1251
10 [Mastectomy/ and Reconstructive Surgical Procedures/ 349
11 |or/7-10 74090
12 |6 and 11 433
13 [limit 12 to (english or spanish or chinese or french or turkish) [Limit not valid in CCTR,CDSR; records were retained] 422
14 [limit 13 to yr="2000 -Current" 385
15 [14 not ((exp animals/ or exp nonhuman/) not exp humans/) 385
16 (((alpaca or alpacas or amphibian or amphibians or animal or animals or antelope or armadillo or armadillos or avian or 9386553
baboon or baboons or beagle or beagles or bee or bees or bird or birds or bison or bovine or buffalo or buffaloes or
buffalos or "c elegans" or "Caenorhabditis elegans" or camel or camels or canine or canines or carp or cats or cattle or
chameleon™ or chick or chicken or chickens or chicks or chimp or chimpanze or chimpanzees or chimps or cow or cows or
"D melanogaster" or "dairy calf" or "dairy calves" or deer or dog or dogs or donkey or donkeys or drosophila or "Drosophila
melanogaster" or duck or duckling or ducklings or ducks or equid or equids or equine or equines or feline or felines or ferret
or ferrets or finch or finches or fish or flatworm or flatworms or fox or foxes or frog or frogs or "fruit flies" or "fruit fly" or "G
mellonella" or "Galleria mellonella" or geese or gerbil or gerbils or goat or goats or goose or gorilla or gorillas or hamster or
hamsters or hare or hares or heifer or heifers or horse or horses or insect or insects or jellyfish or kangaroo or kangaroos
or kitten or kittens or lagomorph or lagomorphs or lamb or lambs or llama or llamas or macaque or macaques or macaw or
macaws or marmoset or marmosets or mice or minipig or minipigs or mink or minks or monkey or monkeys or mouse or
mule or mules or nematode or nematodes or octopus or octopuses or orangutan or "orang-utan" or orangutans or "orang-
utans" or oxen or parrot or parrots or pig or pigeon or pigeons or piglet or piglets or pigs or porcine or primate or primates
or quail or rabbit or rabbits or rat or rats or reptile or reptiles or rodent or rodents or ruminant or ruminants or salmon or
sheep or shrimp or slug or slugs or swine or tamarin or tamarins or toad or toads or trout or urchin or urchins or vole or voles
or waxworm or waxworms or worm or worms or xenopus or "zebra fish" or zebrafish) not (human or humans or patient or
patients)).ti,ab,hw,kw,mp.
17 15 not 16 385
18 [limit 17 to (conference abstract or editorial or erratum or note or addresses or autobiography or bibliography or biography 61
or blogs or comment or dictionary or directory or interactive tutorial or interview or lectures or legal cases or legislation or
news or newspaper article or overall or patient education handout or periodical index or portraits or published erratum or
video-audio media or webcasts) [Limit not valid in Ovid MEDLINE(R),Ovid MEDLINE(R) Daily Update,Ovid MEDLINE(R) In-
Process,Ovid MEDLINE(R) Publisher, CCTR,CDSR,Embase; records were retained)]
19 17 not 18 324
20 [remove duplicates from 19 193




TITLE-ABS-KEY/(((sex* or gender) W/1 (transition* or transform* or reassign* or chang*)) OR ((trans or intersex) W/1 (sexual* or gender*
lor male or men or women or female or people or person*)) OR (cross W/1 (sex* or gender*)) OR (trans W/1 gender*) OR "2 spirit
person” OR "2-spirit person" OR crossgender* OR "gender dysphoria*" OR "gender identit*" OR "gender nonbinary" OR "gender
nonconforming" OR "gender queer® OR "Gender reassignment™ OR genderqueer* OR "gender-variant™ OR "male to female" OR
"nonbinary gender*" OR "nonconforming gender*" OR "Sex reassignment*" OR transexual* OR transgender* OR transgenderism OR
transpeople OR transperson* OR transsexual®)

ITITLE-ABS-KEY ( ( ( nipple* OR areola OR chest* OR top OR mastectom*) W/10 (flap* OR reconstruct® OR construct* OR
surg® OR graft* OR design* OR creat* OR subcutaneous* OR contour* OR buttonhole OR masculin*)))

#1 and #2

INDEX(embase) OR INDEX(medline) OR PMID(0* OR 1* OR 2* OR 3* OR 4* OR 5* OR 6* OR 7* OR 8" OR 9%

#3 and not #4

DOCTYPE(ed) OR DOCTYPE(bk) OR DOCTYPE(er) OR DOCTYPE(no) OR DOCTYPE(sh) OR DOCTYPE(ch)

#5 and not #6

oI N[0~ W

PUBYEAR AFT 1999 AND LANGUAGE(arabic or chinese or english or french or german or portuguese or spanish or turkish)

[#7 and #8

10

TITLE-ABS-KEY ( ( alpaca OR alpacas OR amphibian OR amphibians OR animal OR animals OR antelope OR armadillo
OR armadillos OR avian OR baboon OR baboons OR beagle OR beagles OR bee OR bees OR bird OR birds OR bison
OR bovine OR buffalo OR buffaloes OR buffalos OR "c elegans" OR "Caenorhabditis elegans" OR camel OR camels OR
canine OR canines OR carp OR cats OR cattle OR chick OR chicken OR chickens OR chicks OR chimp OR chimpanze
OR chimpanzees OR chimps OR cow OR cows OR "D melanogaster" OR "dairy calf" OR "dairy calves" OR deer OR dog
OR dogs OR donkey OR donkeys OR drosophila OR "Drosophila melanogaster" OR duck OR duckling OR ducklings OR
ducks OR equid OR equids OR equine OR equines OR feline OR felines OR ferret OR ferrets OR finch OR finches OR
fish OR flatworm OR flatworms OR fox OR foxes OR frog OR frogs OR "fruit flies" OR "fruit fly" OR "G mellonella" OR
"Galleria mellonella” OR geese OR gerbil OR gerbils OR goat OR goats OR goose OR gorilla OR gorillas OR hamster OR
hamsters OR hare OR hares OR heifer OR heifers OR horse OR horses OR insect OR insects OR jellyfish OR kangaroo
OR kangaroos OR kitten OR kittens OR lagomorph OR lagomorphs OR lamb OR lambs OR llama OR llamas OR macaque
OR macaques OR macaw OR macaws OR marmoset OR marmosets OR mice OR minipig OR minipigs OR mink OR
minks OR monkey OR monkeys OR mouse OR mule OR mules OR nematode OR nematodes OR octopus OR octopuses
OR orangutan OR "orang-utan" OR orangutans OR "orang-utans" OR oxen OR parrot OR parrots OR pig OR pigeon OR
pigeons OR piglet OR piglets OR pigs OR porcine OR primate OR primates OR quail OR rabbit OR rabbits OR rat OR
rats OR reptile OR reptiles OR rodent OR rodents OR ruminant OR ruminants OR salmon OR sheep OR shrimp OR slug
OR slugs OR swine OR tamarin OR tamarins OR toad OR toads OR trout OR urchin OR urchins OR vole OR voles OR
waxworm OR waxworms OR worm OR worms OR xenopus OR "zebra fish" OR zebrafish) AND NOT (human OR humans
OR patient OR patients ) )

11

|#9 and not #10
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