
Transgender individuals must deal with their own physical 
image, which is perceived by them as offensive. They are 

occupied with their gender dysphoria and image discomfort, 
which influences their self-image, thus resulting in great agony.

The term transgender, coined in 1965 by Oliven, a psychia-
trist at University of Colombia [1], is defined as a person whose 
sense of personal identity and gender do not correspond to their 
birth sex. The term transexual refers to a transgender person 
whose bodily characteristics have been altered through surgery 
or hormone treatment to bring them into alignment with their 
gender identity [2]. The term  was coined in 1949 
by Cauldwell, a pioneering sexologist [3] and was popularized 
in 1966 by Benjaminin [4]. The Harry Benjamin International 
Gender Dysphoria Association (HBIGDA) was established in 
1978 by Dr. Harry Benjamin and issued the first version of the 
Standards of Care for Gender Identity Disorders (SOC) in 1979 
[5]. It was renamed in 2006 World Professional Association for 
Transgender Health (WPATH) and new versions of the SOC are 
released periodically [5,6]. According to Safer and colleagues 
[7] 0.6% of the U.S. population identifies as transgender. As 
of 2021, the transgender population in Israel is estimated to 
be between 0.6% and 1% of the adult population [8]. Differ-
ent cultural attitudes play a considerable role in altering gender 
behavioral expressions and the extent of dysphoria occurring 
in that specific population [9]. The lesbian, gay, bisexual, and 
transgender (LGBT) population, and transgenders/transexuals 
in particular, have encountered discrimination, stigmatism, and 
prejudice, resulting in a feeling marginalization. Thus, this pop-
ulation is faced with stigmatism, unemployment, physical vio-
lence, and poverty. The number of individuals seeking medical 
care for gender-affirming procedures has been increasing dra-
matically [7]. The role of physicians to promote optimal health 
and well-being for patients is applicable to the members of this 
particular yet diverse population. Healthcare is not just the ab-
sence of disease, rather it includes ensuring good clinical care 
and securing safe and supportive grounds for these individuals. 
Personalized medicine, targeted therapy, psychological well-be-



ing, and social tolerance are the basis for optimal clinical care, 
resulting in long lasting comfort and satisfaction with patients' 
gender selves. 

The special health needs of transgender men patients are 
introduced with the WPATH standard of care (SOC) for trans-
genders and with our Wolf Classification for optimizing chest 
masculinizing gender affirming surgery [10] [Table 1].

•  Four surgical approaches for the removal of the female breast 
in transgender men were performed: 

•  Periareolar approach with superiorly based nipple-areola 
complex (NAC) flap

• Omega-shaped resection (NAC on scar)
•  Spindle-shaped simple mastectomy with NAC inferiorly 

based flap (vest over pants)
• Complete mastectomy with free NAC graft 

The approaches differ in the scar design and in the process of 
NAC relocation. The two main techniques for NAC relocation are 
inferiorly based dermal flap and free NAC graft. The location of 
the nipple was determined pre-operatively in collaboration with 
the patient, based on preference and by placing a nipple-shaped 
plaster in the new nipple position and fine-tuning the location. 

Data were collected for all patients who underwent surgery by 
the senior author between April 2003 and May 2021. A total of 
342 mastectomies with chest wall and NAC contouring were 
performed in 171 consecutive cases. Of these, our study pop-
ulation presented included 220 mastectomies performed in 110 
patients until November 2019. Data were collected from the 
medical records and from the clinical pictures of the patients. To 

assess the learning curve, we stratified the cases by the first 10, 
next 50 (cases 11–60), and the last 50.

The administrative manager of the plastic surgery unit, a medi-
cal intern (without experience in plastic surgery), and a resident 
of plastic surgery evaluated the aesthetic results of each surgery 
according to preoperative and postoperative photographs, on a 
1–5 Likert-type scale.

Descriptive statistics were presented as means, standard devia-
tions, and percentiles. Normal distributions of the quantitative 
parameters were tested by the Kolmogorov-Smirnov test. Ac-
cordingly, parametric (ANOVA) and non-parametric (Kruskal–
Wallis) tests were used to assess differences among the three 
groups. The relation between classification levels and types of 
surgery was tested with Somers' delta tests. A multivariate gen-
eral linear model was assessed for predicting the esthetic result 
by type of surgery, classification, and the interaction between 
surgery and classification. Statistical analyses were performed 
using IBM Statistical Package for the Social Sciences statistics 
software, version 25 (SPSS, IBM Corp, Armonk, NY, USA). 

 < 0.05 was considered significant. 

Ethics approval for this study was obtained from Hillel Yaffe 
Medical Center institutional review board, approval number: 
0144-21-hymc. 

A total of 220 mastectomies were performed in 110 patients. 
The mean age at surgery was 22.5 ± 6.1 years. The mean age 
at surgery of the first 10 patients was 26.8 ± 6.5 years (range 
19–38), of the following 50 patients was 21.32 ± 4.2 (range 15–



35), and of the last 50 patients was 23.33 ± 7.6 (range 14–50). 
Seventy patients (63.6%) were already taking hormonal ther-
apy (testosterone) at the time of surgery. The mean resection 
weight of each breast was 443 grams (range 85–2550). Addi-
tional liposuction was performed in 25 (22.9%) patients. The 
average lipoaspirate volume was 416 ml (range 50–1200). In 
98 patients (89.1%, 196 breasts) closed system vacuum drains 
were used. The mean operation time was 2 hours and 2 minutes 
(range 1:10–3:10). As the surgeons gained more experience, 
we observed a significant shortening in the duration of surgery. 
The mean surgery time for the first 20 cases was 2:28 (range 
1:55–3:10), while for the last 20 cases the surgical duration was 
1:26 (1:10–2:10). The complication rate was 16.6%, total of 
18 patients, and included postoperative bleeding, seroma, de-
hiscence, partial unilateral nipple necrosis, and hypertrophic 
scars. In addition, six patients underwent revision surgery to 
improve esthetic results. In two, a change of surgical approach 
was needed. Following the revision, the aesthetic score of these 
individuals increased to 4.11 ± 0.65 (  = 0.007) compared to a 
mean 1.88 for the first surgeries of the same individuals. Post-
operative hematoma occurred in five patients (7.0%) taking 
testosterone treatment and in one patient (2.6%) who was not. 
Although this difference was not statistically significant, tes-
tosterone treatment and postoperative hemorrhage have been 
previously linked [11]; however, in our cohort bleeding cannot 
be statistically attributed to testosterone treatment. 

Regarding the type of surgery performed, 14 patients (12.7%) 
underwent the periareolar approach, 2 (1.8%) underwent ome-
ga shaped resection, 38 (4.5%) underwent spindle shaped mas-

tectomy with inferiorly based NAC flap, and 56 (50.9%) had a 
simple mastectomy with free NAC graft.

The mean esthetic score was 4.07 ± 1.00. Esthetic scores 
were lower for periareolar and omega-shaped approaches (2.50 
± 1.55 and 4.00 ± 0.71, respectively), compared to nipple–are-
ola complex flap and nipple–areola complex graft approaches 
(4.19 ± 0.75 and 4.37 ± 0.54, respectively) [Table 2].

Healthcare professionals have been supporting primary and sec-
ondary changes in sex characteristics through hormone thera-
py and surgery since the second half of the 20th century. These 
treatments were found to be highly efficient and necessary to 
alleviate gender dysphoria and help affirm the gender identi-
ty and achieve change in gender role. Psychological treatment 
options include psychotherapy and behavioral adjustment with 
the general goal of active changes in gender role and expression 
and living in a gender role that is congruent with one’s gender 
identity. Medical treatments include hormone replacement ther-
apy to masculinize or feminize the body, surgical procedures for 
changing primary sex characteristics (genitalia) and secondary 
sex characteristics (chest, breast, face, voice, hair, and fat distri-
bution), and fertility preservation. 

In addition, there are other approaches that can help with ame-
liorating gender dysphoria [12]. All treatments approaches are 
personalized and adapted to suit the patient’s needs. Postopera-
tive care and close supportive follow-up care are crucial for good 
surgical and psychosocial outcomes and high satisfaction rate.



In our cohort, the age of the patients at operation became 
younger, as reflected by the stratification of our study group. 
The minimal age in the first 10 cases was 19 years old. The 
minimal age in the following 50 patients was 15 years old. The 
minimal age of the last 50 patients was 14 years old. These find-
ings strongly support the trend that transgender patients seek 
gender affirming procedures at younger ages.

A multidisciplinary approach is the core of transgender med-
icine including plastic surgeons, endocrinologists, primary care 
physicians, gynecological and urological surgeons, reproduc-
tive preservation facilities, voice and communication therapy, 
and mental health services. Before treatment of any kind can be 
initiated, a comprehensive evaluation must be conducted, spe-
cific criteria must be met, and informed consent must be grant-
ed. Healthcare professionals must acknowledge the necessity to 
be flexible when using the SOC guidelines and match the treat-
ment plan to the needs of each patient.

The demand for gender affirming procedures by the trans-
gender population is increasing. It has been reported that 
transgender men are twice as likely to seek gender affirming 
surgeries than female transgenders [13,14]. Subcutaneous mas-
tectomies are the leading surgical procedure requested by trans-
gender men. The purpose of this surgery is to create a masculine 
appearance of the chest and define an aesthetic contour of the 
thorax by removing the breast tissue along with skin excess and 
reducing and repositioning the NAC. The chosen technique re-
lies mainly on the particular characteristics of the breast as well 
as on the preference of surgeon. 

During course of the study period and in addition to the 20 
years of experience, the senior author developed a unique clas-
sification system aimed to aid in choosing the most appropriate 
surgical technique with minimal invasion yet maximal safety 
and aesthetic results [Table 1]. This classification system in-
cludes measurements related to the desired outcome of the 
surgery. Four categories of breasts were determined according 
to two criteria. First, skin excess divided into three subcatego-
ries: I minimal, II moderate, III substantial. These categories 
usually correspond to breast tissue size. The second criterion 
is the distance between the pre-operative NAC location and its 
new planned position: close (< 2 cm), intermediate (2–5 cm), 
and distant (> 5 cm). The classification does not undervalue the 
clinical evaluation and personal experience of the surgeons in 
assessing other parameters such as breast cup size, degree of 
breast ptosis, or skin quality and elasticity for choosing the op-
timal surgical technique. 

The combination of the two criteria form a four-item classi-
fication as presented in Table 1. Class II is divided into IIa and 
IIb for moderate skin excess and for distance between the cur-
rent NAC location and its new planned position. For each of the 
four mentioned breast categories, a different surgical technique 
is suited. Therefore, four types of surgical approaches were 
performed. The first was the periareolar approach in which the 



breast tissue is resected through an incision around the areola, 
thus reducing it and creating a dermal flap for the NAC. The 
second approach was the omega shaped resection, which ex-
tends semiareolar incision medially and laterally at the level of 
the nipple. The third approach is the spindle shaped mastectomy 
leaving a 2 mm thick inferiorily based dermal flap on which 
the NAC is transposed. The fourth surgical approach includes a 
complete spindle shaped mastectomy with a free NAC graft at 
the new, predetermined NAC location [Figures 1].

The new location of the nipple was decided based on pa-
tient input during preoperative planning using a nipple shaped 
plaster. When no repositioning of the NAC is needed, a periare-
olar approach is feasible. For patients in whom the distance of 
the NAC exceeded 2 cm, a major repositioning of the NAC is 
favored. For breasts with moderate skin excess either spindle 
shaped mastectomy with a dermal NAC flap or a complete mas-
tectomy with free NAC graft is preferred. The latter procedure 
was preferred in cases with large expected tissue-size breasts 
and in breasts with substantial skin excess and a large distance 
between the current NAC the planned new position.

There may be more postoperative bleeding and hematomas, 
thus necessitating revision surgery for hematoma evacuation, 
compared to other aesthetic operations such as female breast 
reduction and gynecomastia repair. Although unable to support 
it statistically, in our cohort, testosterone hormonal replacement 
therapy could be the cause of such complications [11]. The exact 
mechanism should be further investigated but neoangiogenesis 
as well as reduced prothrombotic and antifibrinolytic effects 
caused by testosterone should be investigated. When there are 
no contraindications, we prescribed tranexamic acid per os 
perioperatively for 3 days in transgender top surgery. 

The overall aesthetic score was 4.07 ± 1. Surprisingly aes-
thetic scores were lower in the periareolar approach and the 
omega shaped mastectomy. This finding might be due to early 
cases where the algorithm for matching the most suitable surgi-
cal technique to the specific breast characteristics was not as yet 
accurate. Consequently, these techniques were inappropriately 
used for breasts with substantial skin excess and large distance 
between the current NAC its new planned position. Revisions in 
which a change of technique was needed for better esthetic re-
sults were performed in the first 10 cases. At the time we lacked 
sufficient experience, and the classification was not yet as de-
veloped. Later, surgeries performed according to our proposed 
classification yielded higher aesthetic results. 

Overall a positive correlation was detected between our pro-
posed classification of breasts and the procedure performed. 
Furthermore, high statistical significance was demonstrated 

between the Wolf’s classification and the type of surgery per-
formed, consequently, yielding higher esthetic scores and pa-
tient satisfaction. 

An interesting observation has been made regarding mastec-
tomy scars in relation to patient’s esthetic satisfaction. Following 
sincere and open discussions with our patients, we have received 
the impression that mastectomy scars among transgender men 
are perceived as a pride symbol worn by them proudly and as 
iconic community identification mark. A silent sign, yet loudly 
communicating their struggle and expressing to the outside world 
the journey they have passed through and the person they are.


