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Abstract 

Chest masculinization is the most common, and often only, gender-affirming surgery 

performed in transgender men. The aim of this thesis was to validate a patient-reported 

outcome measurement for transgender men undergoing chest surgery, study clinical and 

patient-reported outcomes of chest masculinization, and evaluate the aesthetic 

postoperative result by panel evaluation.  

The thesis is based on a retrospective patient material of 225 transgender men who 

underwent chest masculinization at Helsinki University Hospital between 1.1.2005 and 

31.12.2018. Study I and III are based on a survey containing the BODY-Q Chest module 

and 15D sent to all patients included in the dataset. Study II is based on data collected 

from patient records. In Study IV, the 48 patients with sufficient postoperative 

photographs underwent an aesthetic evaluation by a 6-member expert panel, and for 26 

patients, the panel evaluation was compared to patient-reported satisfaction.  

A periareolar technique was applied on 53% of the patients, while horizontal incision with 

pedicular nipple–areolar complex relocation and horizontal incision with a free nipple 

graft were applied on 27% and 15%, respectively. Surgically managed complications 

occurred in 15% and minor complications in 44% of participants. Corrective surgery under 

general anesthesia was performed on 24% and with local anesthetics on 38%. Except for 

an association between older age and minor complications, no sociodemographic or 

clinical features were associated with complication rates or the need for secondary 

corrections. The survey yielded a response rate of 55%. When evaluating the validity of the 

Finnish translation of the BODY-Q Chest module, Cronbach’s  was 0.92 and 0.88 for the 

chest and nipple scales, respectively, indicating sufficient internal consistency. In 

exploratory factor analysis, both scales loaded to one factor, confirming one-

dimensionality. Correlation with the generic 15D questionnaire was low. The median chest 

and nipple scores were 76 and 68 out of 100, respectively, which is in line with previous 

studies. The number of secondary corrections had a negative association with the chest 

score. The 15D index score was lower than in the age-standardized male population but 

similar to the age-standardized female population. Psychiatric comorbidity was associated 

with lower 15D index scores. The surgical technique did not have an association with 

BODY-Q Chest module scores or the 15D index score. The panelists’ overall scores yielded 

a median of 3.2 on a scale from 0 (poor) to 4 (very good). Inter-rater reliability was low. 

The scores did not correlate with patient-reported satisfaction.  

We conclude that the BODY-Q Chest module is valid when applied to transgender patients 

undergoing chest masculinization. Minor complications are common, and the need for 

secondary corrections is high. The surgical technique is not associated with complications, 

secondary corrections or patient-reported outcomes. The postoperative health-related 

quality of life is good. The aesthetic result after chest masculinization is rated good, both 
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by the patients as well as by an expert panel, however, aesthetic evaluation by a panel lacks 

reliability in this setting.  
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Abstrakti 

Rintakehän maskulinisaatio on yleisin ja usein ainoa kirurginen toimenpide 

transsukupuolisilla miehillä. Tämän väitöskirjan tavoitteena oli tutkia kliinisiä ja 

potilaiden raportoimia päätemuuttujia rintakehän maskulinisaation jälkeen. Tavoitteena 

oli myös validoida tälle potilasryhmälle tyytyväisyysmittari sekä arvioida esteettistä 

tulosta asiantuntijapaneelin avulla.  

Väitöskirja pohjautuu 225 potilaan taannehtivaan potilasaineistoon, joka sisältää kaikki 

Helsingin yliopistollisessa sairaalassa rintakehän maskulinisaation läpikäyneet transmies 

potilaat ajanjaksolta 1.1.2005-31.12.2018. Osatyöt I ja III pohjautuvat 

kyselytutkimukseen, jossa BODY-Q Rinta ja 15D kyselyt lähetettiin kaikille aineiston 

potilaista. Osatyö II pohjautuu potilastietojärjestelmistä kerättyyn aineistoon. Osatyössä 

IV kaikki 48 potilasta, joista löytyi riittävät leikkauksen jälkeiset valokuvat, läpikävivät 

asiantuntijapaneelin tekemän esteettisyysarvion ja 26 potilaan osalta paneeliarviota 

verrattiin potilaan omaan arvioon lopputuloksesta.   

53 prosenttia aineiston potilaista leikattiin periareolaarisella tekniikalla, 27 % 

horisontaalisella viillolla yhdistettynä pedikulaariseen nännisiirteeseen ja 15 % 

horisontaalisella viillolla ja vapaalla nännisiirteellä. Kirurgisesti hoidettavia 

komplikaatioita ilmaantui 15 %:lle ja lieviä komplikaatioita 44 %:lle. Yleisanestesiassa 

tehtävään korjaustoimenpiteeseen eteni 24 % ja paikallispuudutuksessa tehtiin 

korjauksia 38 %:lle. Lukuun ottamatta korkeamman iän yhteyttä lieviin komplikaatioihin, 

ei sosiodemografisten tai kliinisten taustamuuttujien todettu liittyvän komplikaatioiden 

ilmaantumiseen tai korjaustoimenpiteiden tarpeeseen. Kyselytutkimukseen vastanneiden 

osuus oli 55 %. Suomenkielisen BODY-Q Rinta kyselyn validiteettia arvioitaessa 

Cronbachin  oli rintakyselyn osalta 0.92 ja nännikyselyn osalta 0.88 viitaten riittävään 

sisäiseen konsistenssiin. Eksploratiivisella faktorianalyysilla sekä rintakysely että 

nännikysely latautuivat kummatkin yhdelle faktorille vahvistaen yksiulotteisuuden. 

Korrelaatio yleiseen terveyteen liittyvään elämänlaadun mittariin, 15D:hen, oli matala. 

Rintakyselyn mediaani tulos oli 76 ja nännikyselyn 68 sadasta, mikä on linjassa aiempien 

tutkimusten kanssa. Korjaustoimenpiteiden määrä liittyi huonompaan 

rintakyselytulokseen. 15D indeksi vastasi ikävakioidun naisväestön tuloksia mutta oli 

huonompi kuin ikävakioidulla miesväestöllä. Psykiatrinen liitännäissairaus oli yhteydessä 

huonompaan 15D indeksiin. Leikkaustekniikan valinta ei liittynyt BODY-Q Rinta 

tuloksiin eikä 15D tuloksiin. Panelistien yleisarvosana esteettisyydestä oli 3.2 skaalalla 0 

(huono) – 4 (erittäin hyvä). Paneelin arvioitsijoidenvälinen luotettavuus oli matala. 

Paneelin tulokset eivät korreloineet potilaiden tyytyväisyyden kanssa. 

Tutkimus osoittaa, että BODY-Q Rinta on pätevä mittari rintakehän maskulinisaation 

läpikäyneillä potilailla. Lievät komplikaatiot ovat yleisiä ja korjaustoimenpiteiden tarve 

suurta. Leikkaustekniikan valinta ei liity komplikaatioihin, korjaustoimenpiteisiin eikä 

potilastyytyväisyyteen. Leikkauksenjälkeinen terveyteen liittyvä elämänlaatu on hyvä. 
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Leikkauksen esteettinen lopputulos on hyvä sekä potilaiden että asiantuntijapaneelin 

raportoimana. Asiantuntijapaneelin luotettavuus tässä tutkimusasetelmassa on huono.  
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1 Introduction 

Transgender individuals experience incongruence between their gender and sex 

assigned at birth. This incongruence may cause gender dysphoria, e.g., distress 

related to gender characteristics. The estimates of the proportion of transgender 

people range between 0.1 and 0.5% in the adult population.1    

To alleviate gender dysphoria, transgender people may go through various 

interventions including changing their social role to express their gender, changing 

their legal gender marker or undergoing medical interventions. One aspect of the 

medical interventions is gender-affirming surgery. The number of people seeking 

gender-affirming surgery is increasing rapidly.2 The most common gender-

affirming surgery among transgender men is chest masculinization, which often 

remains the only surgery.3, 4 

In chest masculinization, the breast tissue is reduced and the breast shape is 

remodeled to achieve a more masculine appearance. Simultaneously, additional 

skin can be removed, and the nipple–areolar complex may be reshaped and 

relocated. Acute complications are rare, but minor complications are significant.5 

Secondary corrections are often made, either on functional- or appearance-related 

grounds.6, 7  

Gender-affirming surgery is performed to alleviate gender dysphoria and 

thereby increase quality of life. Outcomes of interest include the aesthetic result, 

patient-reported satisfaction and different aspects of quality of life.  

Helsinki is one of the two main centers for gender-affirming care in Finland. 

Chest masculinization is the most common gender-affirming surgery in our clinic, 

and has been performed since the turn of the millennium. However, we lacked data 

on the types of our surgical procedures and their results. Since patient-reported 

outcome tools are usually developed in English, we also lacked tools for patient-

reported outcome evaluation.  

The aim of this study was to provide a Finnish patient-reported outcome tool 

by validating the recently translated to Finnish BODY-Q Chest module in 

transgender men. Further, we aimed to provide information on clinical outcomes 

and patient-reported satisfaction in this rapidly increasing patient group. For a 

more comprehensive approach, we wanted to evaluate health-related quality of life 

and discover alternative ways to evaluate the postoperative result.   
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2 Review of the literature 

 

2.1 A brief history of gender minorities and gender-
affirming surgery 

 

The concept of gender and sex varies between cultures and changes over time. 

The Hijras of Pakistan and India have been a recognized part of society since pre-

colonial times, with a third gender mentioned as early as in ancient Hindu 

scripts.8, 9 The Hijras are considered neither men nor women, but something in 

between with characteristics of both.10 They typically comprise eunuchs, 

transvestites, people assigned male at birth but with the gender identity of a 

woman, and intersex people, and are included in society and play a significant role 

in several Hindu rituals and traditions.9   

In western society during the Middle Ages, gender norms were dictated by the 

Bible. Men were expected to behave in masculine and women in feminine ways, 

and any deviation of this was considered sinful and punishable. The two sexes were 

considered opposite and exclusive, and intimate relationships were expected to 

occur between partners of the opposite sex.  It was crucial to classify all individuals 

to either one category or the other due to legislative aspects and different rights 

and duties defined by society. Sex was considered simply biological and 

determined on external characteristics. Later in the 19th century, deviation from 

the binary concept of sex and  sexuality was defined and started to occur in the 

literature.11, 12 Before this, the English (and Finnish) vocabulary lacked terms to 

describe people of different gender or sexual orientations. For example, the term 

homosexualität (homosexuality) is known to be documented for the first time in a 

German pamphlet from 1869.11 Why this matters is that homosexuality, cross-sex 

behavior and cross-sex identification was, in the late 19th century and beginning of 

the 20th century, interpreted as one and the same phenomenon.13 Historical 

research going further back than this is made difficult due to the lack of existing 

terminology. Besides being sinful, homosexuality and cross-sex behavior and 

identification was considered pathologic and classified as illness. 
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In 1910, a German physician and sexologist Magnus Hirschfeld published a 

book Die Transvestiten (The Transvestites), where he for the first time describes 

a distinction between homosexuals and transvestiten (which included both people 

with cross-sex identification as well as crossdressers).14 Later, he coined the term 

transsexualität (transsexuality).15 Hirschfeld was a pioneer and advocated for 

treatment of people with cross-sex identification.13 He developed 

recommendations for the treatment of gender minorities, recommending gender-

affirming hormonal treatments and surgery. The treatment was organized and 

provided at his clinic Institut für Sexualwissenschaft (Institute for Sexual Science) 

in Berlin. Much of  Hirschfeld’s lifework and material from the Institute for Sexual 

Science was destroyed due to political reasons in 1933.12  

Although it was theorized as early as the 20th century that sexual behavior did 

in some way originate in the testicles and ovaries,16 the sex hormones were not 

isolated until 1929 and 1935, respectively.17, 18 Further studies concluded that 

neither sex hormone was exclusive to one’s gender, but rather that both male and 

female sex hormones are expressed in men and women but in different 

proportions. This finding promoted the idea of overlapping sexes rather than two 

exclusive sexes.13  

Reconstructive genital surgeries had been attempted due to war injuries and in 

intersex people.19 In the beginning of the 20th century, occasional surgeries were 

made on gender-reassignment indications, mainly chest surgeries, but the 

treatment was experimental.13, 20 The first person known to undergo phalloplasty 

with the aim to change their sex assigned at birth was a British transgender man 

named Michael Dillon.21 Dillon was assigned female at birth and named Laura in 

1915. He later underwent a mastectomy, started hormonal treatment and 

registered as male.22 In the 1940s, he was introduced to Sir Harold Gillies, 

considered the father of modern plasticsurgery.23 Gillies performed a series of 

surgeries on Dillon, ending in the first known phalloplasty.  

In the early 1900s, identifying as the sex opposite to that assigned at birth was 

seen as a psychiatric disorder, and psychotherapeutic approaches were used to 

return the patients to their sex-accordant identity. The effect of the treatment was 

unclear For example, Sigmund Freud expressed his observations of the limited 

benefit of conversion therapy.24, 25 His ideas, however, were opposed by several 

other professionals, among them his own daughter Anna Freud.26  

Whether one’s gender identity is a result of or affected by biological factors or 

social aspects has been under debate. In the 1970s, gender identity was suggested 

in case series to be simply a social construct.27 However, this theory lacks evidence. 

Some studies suggest that even if partially affected by society, gender identity 

might originate in the individual due to genetics and prenatal development.28-30 

However, a clear biologic etiology has not been discovered.31 Recently, the impact 
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of social aspects in forming transgender identity has also been discussed.32 For the 

present, the etiology of transgender identity is unknown. 

2.2 Definition and terminology 

2.2.1 Definition of transgender 

The term transgender is used as an umbrella term including any or all non-

conventional gender identities and to describe a person whose sense of personal 

identity and gender does not correspond to that person’s sex assigned at birth.33  

However, the use and definition of the term transgender varies widely.34    

2.2.2 Terminology 

The terminology and language concerning gender and gender-affirming treatment 

is tied to time and context and changes rapidly.35 In the following section, essential 

terms regarding this thesis are described. There are several terms used to describe 

gender and sex. In Table 1, a range of English terms commonly used in the 

literature when describing sex, gender and terms related to gender-affirming care 

are described. 
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Table 1 List of terms related to sex, gender and gender-affirming care 

AFAB = Assigned female at birth, AMAB = Assigned male at birth, ICD = The International 
Statistical Classification of Disease and Related Health Problems 

Term Explanation 

Sex The sex assigned at birth based on sexual characteristics, usually the 

external genitalia, of the child.  

Gender Can refer to the social construct of gender comprising norms and 

behaviors or be used to describe an individual’s internal experience of 

self from the gender perspective of being a man, woman or something 

alternative. 

Gender identity An individual’s internal experience of self from the gender perspective of 

being a man, woman or something alternative.  

Transgender An umbrella term describing a person whose gender identity differs to 

varying degrees from their sex assigned at birth.  

Transsexual Previously used in medical context to describe people seeking medical 

care to change sex characteristics. Still occurring in ICD-10. 

Transvestite A person who has a desire to wear clothes traditionally worn by the other 

sex. Also referred to as crossdresser. Previously misleadingly used to 

describe transgender people.  

Cisgender A person whose gender identity is in line with their sex assigned at birth. 

Transgender man / 

Trans man  

A person with the gender identity of a man who was assigned female at 

birth. The equivalent term referring to people assigned male at birth with 

female gender identity is transgender woman or trans woman. 

Trans masculine A person assigned female at birth and having a gender identity on the 

masculine spectrum. 

Female to male 

transgender / 

transsexual 

Older term referring to transgender men. Falling out of use. 

AFAB Abbreviation for assigned female at birth. Referring only to the sex 

assigned at birth. 

AMAB Abbreviation for assigned male at birth. Referring only to the sex assigned 

at birth. 

Nonbinary A person with a gender experience outside the gender binary of men and 

women, for example people who identify as partially man or woman, a 

gender other than man or woman, or not having a gender at all. 

Gender dysphoria The distress caused by the incongruence between one’s gender identity 

and their sex assigned at birth. 

Transition The process whereby people change from the gender expression 

associated with their assigned sex at birth to another gender expression 

that better matches their gender identity. 

Gender-affirming 

treatment 

Medical treatments affirming one’s gender. Also referred to as gender-

affirmation treatment.  

Gender-correcting 

treatment / 

Change of gender 

Terms used to describe gender-affirming treatment. Falling out of use 

since the gender itself is not considered the target of the treatment nor 

that the gender is actually being changed.  
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A variety of terms are used to describe surgical interventions involved in the 

transition process. When referring to chest surgery aiming for a more masculine 

result, the following terms have been found in the literature: mastectomy, 

subcutaneous or gender-affirming mastectomy, masculinization, gender-

affirming top surgery, chest reconstruction, chest surgery, chest wall contouring, 

reduction mammaplasty, sex reassignment surgery, and trans mastectomy. In 

Table 2, some of the applied terms are explained. 

Table 2 List of terms related to chest surgery 

NAC = Nipple–areolar complex 

Term Explanation 

Mastectomy Usually referring to surgeries done due to oncologic indications and 

therefore utilizing a surgical approach of removing the breast tissue 

completely.  

Reconstruction Referring to rebuilding or reshaping something affected by aging, injury 

or previous surgery. 

Reduction 

mammaplasty 

Used to describe the reductive operations of gynecomastia patients, a 

technique that is sometimes applied to transgender men as well. 

Chest 

masculinization 

Referring to the surgical intervention creating a more masculine 

appearance of the chest by removing and remodeling skin, breast tissue, 

subcutaneous fat and the NAC. 

 

In this thesis, we will apply the main terms as follows: 

- Gender identity is used when referring to an individual’s internal 

experience of self.  

- Sex is used when referring to sex assigned at birth. 

- Transgender man is used to describe binary transgender people assigned 

female at birth, with the gender identity of a man, unless otherwise stated. 

- Chest masculinization is used to refer to the masculinizing surgical 

intervention of the chest.  

2.3 The modern world  

2.3.1 Population and prevalence 
 

Estimations of the number and proportion of gender minorities are sparse and 

often rely on people seeking medical care.1, 36 Therefore, the numbers might be 

highly affected by factors that hinder attendance to medical care. The definition 

and recognition of gender minorities and transgender people vary between 

cultures and must be taken into consideration when evaluating outcomes.  

Furthermore, there are still countries where cross-sex behavior is illegal and many 



21 

more countries where the accessibility of treatment is inadequate, which might 

bias the estimations. For example, in current Iran, homosexual acts are punishable 

by death, while gender-affirming care is accepted.37, 38 Yet, most of the population 

estimates are from western countries.  

It is noted that the number of transgender people seeking care in western 

countries is increasing.39, 40 The increase is assumed to be partially caused by wider 

tolerance in society and better access to clinical care.  Additionally, the legislation 

in many countries has been updated in recent years, and for example health 

insurance has extended to cover gender-affirming treatments.39 The increasing 

trend in western societies has in other words been assumed to be a consequence of 

transgender people becoming visible rather than a true increase in the number of 

these people. However, the role of the social environment and media has been of 

interest, but requires more research.41-43 

Estimations based on people attending medical care have reported the 

prevalence to range from 1 to 27 per 100,000.1, 34, 36, 40, 44 The self-reported 

prevalence of being transgender ranges between 0.1% and 0.5% regarding adults 

and up to 1.2% concerning adolescents.1, 34, 36, 45-47 In Finland, the proportion of 

referrals of minors to gender identity services was 16.7 per 100,000 in 2017.41  

2.3.2 Condition versus illness 

The modern understanding seeks to de-pathologize transgender identities.  

The Diagnostic and Statistical Manual of Mental Disorders (DSM) is a 

classification provided by the American Psychiatric Association (APA). The 

diagnosis Transsexualism occurred for the first time in 1980 in DSM-III.48 In the 

next updated version DSM-IV, published in 1994, this diagnosis was replaced with 

Gender identity disorder in adults and adolescence.49 The latest classification, 

DSM-5, replaced the previous diagnosis with Gender dysphoria.50 The APA has 

aimed to emphasize that any gender identity alone is not a pathology, but that 

dysphoria from the distress caused by the incongruence of the body and mind is.   

The International Statistical Classification of Disease and Related Health 

Problems (ICD) is a classification system maintained by the World Health 

Organization (WHO) providing widely used classification of diseases. In their 

previous classification, ICD-10, gender minorities were described with codes 

Transsexualism and Gender identity disorder of children, that were categorized 

under Mental and behavioral disorders.51 The newest update of the classification 

from 2019 has included changes to reflect the modern understanding of gender 

identity. In the new ICD-11, published in 2019, gender-related diagnoses are 

relocated to Conditions related to sexual health.52 This reflects the understanding 

that being transgender is not considered a medical condition and the gender 

identity itself does not require medical treatment. However, the dysphoria caused 
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by incongruence between an individual’s experienced gender and their assigned 

sex might require treatment that may include medical interventions.  

2.3.3 Legislation in the world 

Numerous countries have made efforts to recognize gender minorities and 

transgender people in the legislation. Countries with actual gender recognition and 

available treatment remain rare. Most of the European and North American 

countries enable gender-affirming treatments and change of gender marker, but 

the preconditions vary. On the other hand, in Japan, to change one’s gender 

marker one must be infertile, have no minor children, be unmarried and have 

completed sex reassignment genital surgery. Numerous countries have imposed 

laws that indirectly or directly criminalize transgender people.37   

2.3.4 Guidelines on treatment 

The World Professional Association on Transgender Health (WPATH) 

recommendation for medical care of transgender people aims to provide 

information and guidelines for medical care providers concerning all aspects of 

gender-affirming treatment.53 Regarding surgical treatments, the guideline 

recommends: 

- Having marked and sustained gender incongruence 

- Identifying and excluding other possible causes of gender incongruence 

- Meeting diagnostic criteria if a diagnosis is necessary to access healthcare 

- Considering a minimum of six months of preoperative hormone treatment 

before certain surgical interventions, however, not before masculinizing 

chest surgery 

- Understanding the effect on reproductive health and have explored 

reproductive options  

- Assessing mental and physical health conditions that could negatively affect 

the outcome of gender-affirming surgery 

- Having the capacity to consent to the specific surgical intervention 

Further, the guidelines recommend when a medical opinion is required to 

initiate medical care and when to initiate care based on a single opinion and not 

requiring a second opinion.  

In addition, there are several local and medical field–specific guidelines 

providing recommendations regarding the care of gender minorities. One of the 

few national guidelines is the Swedish guideline on the treatment of gender 

dysphoria in adults made by Socialstyrelsen in 2015.54 Regarding surgical 

treatment, the guideline requires a gender incongruence–related diagnosis, 

assessing mental and physical conditions as far as possible, and providing surgical 
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masculinizing chest surgery regardless of previous hormone treatment. In 2022, 

Socialstyrelsen further provided a guideline on the treatment of children and 

adolescents. This guideline states that masculinizing chest surgery should be 

restricted to only being performed in a research setting. Until such an acceptable 

ethically valued research setting exists, masculinizing chest surgery can be 

provided in exceptional cases according to the older national recommendation that 

requires reaching full physical maturity.55  

In 2023, the WHO announced that they are starting to develop a guideline on 

the health of trans and gender diverse people.  

Finland is one of the very few countries with a national guideline regarding 

gender-affirming care. In 2020, the Council for Choices in Health Care in Finland 

(COHERE Finland) published a national guideline on the treatment of gender 

dysphoria in transgender people in Finland, funded by public healthcare.56 

COHERE Finland is the organ monitoring, defining and assessing the public 

health services in Finland and the guideline was based on a systematic review. 

Simultaneously, COHERE Finland published separate recommendations for 

minors and for non-binary people. The guideline focuses on treatments to alleviate 

gender dysphoria and thereby ease psychological and social suffering while 

improving functional capacity. It engages the primary healthcare to provide 

psychosocial support in the beginning and later during the treatment. It 

emphasizes that the medical treatment should be planned individually, and 

requires a stable gender experience, adequate treatment of simultaneous 

psychiatric comorbidities, and confirming that the patient has a realistic 

understanding of the advantages and risks of the treatment. The guideline 

acknowledges the need for hormonal and surgical treatments in transgender 

people but excludes corrections made solely on aesthetic grounds. Regarding 

medical treatment, the guideline provides the following criteria: 

- The gender experience is consistent. The gender dysphoria is long-lasting 

(over 2 years) and disturbs one’s social life or career or causes major 

suffering. 

- Possible simultaneous mental conditions have been evaluated and 

addressed.  

- The patient understands the risks and consents to reshape their body to 

reflect their experience of self. 

The Finnish guideline on the treatment of minors excludes surgical 

interventions as a part of treatment for gender dysphoria.  

2.3.5 The ethical grounds for treatment  

In accordance to general medical principles, ethical evaluations are a fundamental 

part of medical decision making. Since ancient times, the Hippocratic oath has 
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guided doctors to do no harm. A more recent approach to ethical evaluations is 

provided in the Principles of Biomedical Ethics, where the four main ethical 

principles in medical decision making are defined as autonomy, beneficence, 

nonmaleficence and justice.57 These principles are followed and evaluated 

regardless of medical field.  

Before COHERE Finland published their national guideline in 2020, an 

extensive literature review was conducted. In addition, due to the nature of 

gender-affirming care, they produced a separate ethical evaluation to address 

specific ethical aspects of the treatment of gender dysphoria.58 The evaluation was 

made according to the European Network for Health Technology Assessment 

(EUnetHTA) model, which aims to identify significant ethical aspects of a matter.59 

The evaluation acknowledged several ethical dilemmas regarding the treatment of 

gender dysphoria in transgender people, and a part of those are described below.  

One major challenge is the theoretical conceptualization of the phenomenon of 

gender identities. There are several definitions and conceptions of the 

phenomenon and some of them are clearly politically loaded. However, the lack 

and continuous change in the conceptualization of gender variations hinders the 

accumulation of empirical data.58 The justification for treatment in public 

healthcare is generally based on medical need defined by diagnoses. Thereby, 

conceptualization with medical diagnoses appears essential.  

Another challenge is the evaluation of harm and benefits. Gender dysphoria 

may cause multidimensional harm, extending to physical, social and psychological 

aspects. Besides medical treatment, attitudes and actions in society play a crucial 

role. This raises the question of to what extent a societal phenomenon should and 

can be managed with medical interventions. The aim of medical treatment is to do 

good and avoid harm. Since knowledge on the benefits is limited and especially 

difficult to evaluate outside of the patient-reported experience and harm is 

possible in surgical treatment, there persists a desire to limit harm.58 

Concerning autonomy, the question of who decides on treatments and on what 

grounds is essential. The public healthcare system is based on the idea that a 

healthcare provider offers treatments that are believed to benefit the patient, while 

the patient has the right to decline them. In this assumption, the healthcare 

provider is required to evaluate and support the decision-making competence of 

the patient. Conversely, the patient organizations emphasize the individuals’ 

subjective right to choose treatments that they consider helpful. The patients 

might view the multiphase diagnostic process as limiting their autonomy, while 

medical personnel consider it crucial to ensure and support the autonomy of the 

patient.58  

Regarding fairness and equality, a crucial aim is to make the recommendations 

in line with other patient groups and aspects of healthcare. One question is 

whether body dysphoria in transgender people should be treated on different 
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grounds than body dysphoria in cisgender patients. Regarding equality, the right 

to require treatment would be inconsistent with the rest of the public healthcare 

system. Treatment of gender dysphoria in transgender people is considered 

ethically justified and has its own recognition in the law, in contrast to body 

dysphoria in cisgender people. The exceptional treatment of transgender 

individuals can be justified due to the vulnerability of the group and special 

exposure to discrimination.58 When treating groups in a vulnerable position, the 

alternative behavior resulting from not providing treatment might also be taken 

into consideration. People may for example seek their desired treatments on the 

black market.  

In addition to the aspects identified in COHERE’s ethical evaluation, another 

everlasting challenge is to determine the acceptable aesthetic result, since 

treatments for solely aesthetic purposes are excluded from public healthcare.  

2.4 Legislation and treatment in Finland 

2.4.1 Finnish public healthcare 

The Finnish healthcare system is publicly funded and everyone permanently 

residing in Finland is entitled to it. The majority of the costs are covered with 

public funding, while the patient pays a minor client fee.  

The private healthcare sector stands for about one-fifth of the healthcare 

costs.60 Private healthcare providers sell their services directly to the client. If a 

person who has not received the F64.0 diagnosis undergoes chest masculinization 

in the private sector, they will have to pay value added tax. If, on the other hand, a 

person undergoing chest masculinization in the private sector does have the F64.0 

or the F64.8 diagnosis, no value added tax needs to be paid.   

2.4.2 Finnish legislation before 2023 

The Finnish law of gender affirmation in transsexual people (informal translation: 

Laki transseksuaalin sukupuolen vahvistamisesta) came into force at the 

beginning of 2003.61 It was the first law in Finland recognizing transgender people 

and overruled the castration law from 1970 (informal translation: Kastroimislaki), 

which stated that a person can be castrated on their own firm request if their sexual 

drive is expected to cause them mental suffering.62 The law of gender affirmation 

in transsexual people originally defined the following requirements for legal 

gender affirmation to the opposite gender than the one assigned at birth: 

1. The person provides a medical report confirming the permanent experience 

of belonging to the opposite gender, living according to the gender role of 
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the opposite gender, and that he or she is sterilized or is for other reasons 

infertile 

2. The person is at least 18 years old 

3. The person is neither married nor in a registered partnership 

4. The person has Finnish citizenship or lives in Finland 

In 2016, the law was updated and the requirement of the person not being 

married or in a registered relationship was replaced with the following: if the 

person is in a registered partnership, the affirmation requires that the partner has 

declared their acceptance of changing the registered partnership to marriage. If 

the person is married, the registry office has to inform the spouse about the 

affirmation.63  

In 2002, simultaneously with the preparing of the trans-law, the following 

decree The decree of the arrangement of treatment and examination aiming to 

change genders and the medical report to affirm the gender of a transsexual by 

the Ministry of Social Affairs and Health defining the national treatment protocol 

took effect.64 The decree defined the following: 

- The treatment and examination aiming to change one’s gender is 

centralized to the Helsinki University Hospital and Tampere University 

Hospital. Genital surgery, apart from hysterectomy and oophorectomy, is 

centralized to Helsinki University Hospital.  

- The examination of a person’s transsexuality shall be made by a 

multiprofessional expert group led by a psychiatrist.  

- After sufficient examination is made, the psychiatrist can direct the patient 

to another specialist to discuss hormonal treatment, when the criteria for 

hormonal treatment are reached. 

- All genital surgery requires a favorable second opinion statement from a 

psychiatrist in the other unit (Helsinki or Tampere).  

- The carrying out of the real-life phase can be followed up in healthcare 

institutions other than the university hospital of Helsinki and Tampere. 

- The report stating that the patient’s gender should be changed should state 

the following: 

o The experience of belonging to the opposite gender is permanent 

o The person lives in the role of the opposite gender AND 

o The person is sterilized or due to other reasons infertile 

All patients included in this thesis underwent chest masculinization and the 

preceding transition process in the time when the above-described law and statute 

was applied.  
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2.4.3 Finnish legislation since 2023 

The law of gender affirmation in transsexual people was replaced with the law of 

gender affirmation (informal translation: Laki sukupuolen vahvistamisesta) in 

April 2023.65 The requirements for legal gender affirmation in the current law are 

the following:  

1. The person provides a report that they experience permanent belonging to 

the affirmed gender 

2. The person is at least 18 years old 

3. The person has Finnish citizenship or lives in Finland 

In practice, the new law enables people to apply for legal gender affirmation 

and thereby a change of name without a medical report and before any medical 

evaluation or treatment. The other major change is the elimination of the infertility 

requirement.  

2.4.4 The transition process before 2023 

Defined by the trans-law and the Statement of the Ministry of Social Affairs and 

Health, the medical transition process in the public healthcare system has been 

carried out as described below. The main aspects of the process are visualized in 

Figure 1. 

 

Figure 1 The transition process in Finland before 2023. Created by Mirjam Saarinen. 

When a person experiences the urge to undergo gender-affirming treatment, 

the local healthcare provider provides a remittance to one of the two national 

Gender Identity Clinics at the Helsinki University Hospital and Tampere 

University Hospital.  
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The examination period in the university hospital aims to, with interviews and 

psychological testing, evaluate the gender experience, to establish an 

understanding of the person’s stable and persistent gender identity as the basis for 

medical interventions, and to exclude severe psychiatric disorders that may 

require more urgent treatment and may delay medical gender-affirming 

interventions. The duration of the examination period is usually around one year. 

The visits are free. At the end of the examination period, the diagnosis can be made 

if the patient fulfills the following criteria: 

- The patient has a will to live as the opposite gender compared to the sex 

assigned at birth 

- The will is permanent 

- The gender identity is not a symptom of some other psychiatric condition 

The diagnosis provided is either F64.0 Transsexuality or F64.8 Other gender 

identity disorder. 

Once the diagnosis is received, the patient can apply for feminizing or 

masculinizing hormonal treatment, breast or chest surgery and change of name. 

Usually, the patient can request a remittance to breast or chest surgery when 

hormonal treatment has lasted at least six months.  

In the so-called real-life phase, the person aims to live according to the 

experienced gender. The real-life phase usually lasts for at least one year. The real-

life phase starts once the diagnosis is made.   

The legal gender affirmation can be applied for when the real-life phase is 

completed, and the person is at least 18 years old. Legal gender affirmation 

requires the person to provide an infertility statement, a statement from the 

treating gender identity unit and a second opinion statement from the other 

national gender identity unit. The social security numbers in Finland are gender 

profiled, and after the legal affirmation the person is provided a new social security 

number reflecting the experienced gender.  

During the process, the person is encouraged to evaluate which forms of 

treatment will be best suitable for them. Some steps in the gender-affirming 

process require the finishing of previous steps, but the person chooses themselves 

which treatments they want to go through. The different surgeries also have 

specific preoperative requirements. Regarding requirements for non-urgent 

elective operations, the abstinence of smoking has generally been used as a clinical 

requirement due to the higher complication risk and wound-healing issues 

associated with active smoking.66-68 In addition, body mass index (BMI) under 30 

has been applied as a clinical requirement due to anesthesia-related safety aspects, 

such as respiratory, pharmacologic and cardiovascular risks.69, 70 For multi-phased 

surgical interventions such as phalloplasty, sufficient psychiatric wellbeing is  

clinically required to manage the postoperative treatment and healing period.  
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Once the gender is legally affirmed, the person can apply for genital surgery. 

Except for hysterectomy and oophorectomy, the genital surgery is centralized to 

Helsinki University Hospital. More recently, vaginectomies have been performed 

in Tampere University Hospital.  

When the desired treatments have been stabilized, the follow-up of for example 

the hormonal treatment is returned to the local healthcare provider.  

The costs of the process that the patient must cover are limited and includes 

caused for example medication bills and bills for polyclinic visits and overnight 

stays in the hospital.  

Even though the diagnostic process is centralized by law, some people may seek 

hormonal and surgical treatment from the private sector or abroad. Unfortunately, 

we lack estimations on how large the proportion of these patients is.  

All patients included in this thesis underwent chest masculinization and the 

preceding transition process in the time when the above-described process was 

applicable. 

2.4.5 The transition process since 2023 

Since the law of gender affirmation came into force in 2023, three aspects of the 

transition process were updated. The new transition process is visualized in Figure 

2. 

 

Figure 2 The transition process in Finland since 2023. Created by Mirjam Saarinen. 

The legal affirmation of gender was separated from the medical process. 

Therefore, the legal affirmation of one’s gender and the change of one’s name to 

be in line with the gender became possible with the person’s own declaration 

without any medical report.  
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The requirement of a second opinion statement ahead of diagnosis or genital 

surgery was removed. Otherwise, the medical process regarding the psychiatric 

examination, hormonal treatments and surgical interventions remained the same. 

The infertility statement was removed as a requirement for legal gender 

affirmation and thereby as a requirement for genital surgery. However, the legal 

gender affirmation remained as a criterion for genital surgery. 

2.5 Short description of psychometrics 

Psychometrics is the science of constructing models and measuring 

psychological processes. It aims to create models for quantitative measurement of 

different phenomena. The models are designed to measure the desired condition 

(validity), measure it consistently (reliability) and detect alterations in the 

condition measured (responsiveness).71-73 

One way to approach validity is to divide it into two different types: content 

validity and construct validity. Content validity refers to whether the tool is 

representative of the measured construct.74 Construct validity refers to whether 

the tool measures the construct it intends to measure.74 Construct validity includes 

aspects of cross-cultural validity as well, where a tool valid in one society does not 

possess similar validity in another cultural context. In addition to the two above-

described validity types, a third dimension is criterion validity, referring to the 

extent to which the result agrees with a so-called gold standard (external 

separately measured criterion).74  

Reliability refers to to what degree the tool is consistent and free from error.74 

This comprises test–retest reliability or intra-rater reliability (degree of agreement 

when one person performs a rating several times) and inter-rater reliability 

(degree of agreement when different raters rate the same thing).74 Reliability also 

includes internal consistency, which refers to to what extent the items of a tool 

measure various aspects of the same construct.74 The last dimension of reliability 

is measurement error, which indicates the level of systematic and random error 

that is not caused by true changes in the construct to be measured.74 

Responsiveness refers to sensitivity to change and the ability of a tool to detect 

small but still clinically significant alterations in the measured construct.74 

2.5.1 Patient-reported outcome measures 

Patient-reported outcome measures (PROMs) are tools or instruments used to 

assess a patient’s perception of their health status, quality of life, symptoms or 

functional status. PROMs can be generic or target a specific condition or area.  

They are widely used as measurements, when evaluating and guiding the 
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development of clinical care. They enable us to measure patient-related 

experiences and aspects, engage the patient in the clinical process and provide a 

new perspective to care. Since patient-centered care is becoming of  major interest, 

PROMs play a crucial role in the process.75 The use of PROMs usually involves the 

patient filling in a health-related questionnaire and can be used to screen for 

problems, monitor changes in patient experience or engage the patient in clinical 

decision making.76 Some PROMs are intended to be filled out outside of 

consultation time, while others can be applied as a tool for communication during 

healthcare appointments.77  

Quality of life (QoL) instruments are a subgroup of PROMs and aim to measure 

QoL.78 Definitions of QoL vary to a great extent but are considered to involve a 

broad range of life domains, such as physical, material, social and emotional well-

being.78, 79 Health-related quality of life (HRQoL) instruments aim to assess solely 

the health aspect of QoL, although these often overlap and the conceptualization 

of these two constructs is challenging.79, 80 Some widely used HRQoL instruments 

assess aspects such as physical and social functioning, mental health, pain or 

discomfort and vitality.81, 82 

However, as the use of PROMs becomes an established part of clinical 

processes, it becomes important to understand their strengths and limitations.  

The strengths of PROMs include accessibility and feasibility. PROMs engage 

patients in their healthcare.83 The process of filling out the PROMs encourages the 

patients to reflect over their own condition and might serve as a tool to raise issues 

with the clinician and encourage discussion on sensitive topics that would 

otherwise go unnoted.77 Validated instruments provide data that is comparable 

and possible to monitor over time.84 PROMs have been shown to be helpful to 

determine the effectiveness of care and to evaluate outcomes.85 They can also 

provide a reassurance that the clinicians care about the patients and take their 

concerns seriously.86, 87  

However, limitations and biases include suspicion toward healthcare providers 

and their motives, redundant information, and inaccuracy in estimating problems. 
85, 88 Furthermore people tend to report satisfaction on things they have chosen 

themselves. Suspicion toward healthcare providers and the worry of limiting 

access to care might affect the reported outcomes.89, 90 Furthermore, clinicians 

have reported concerns of PROMs constraining the communication between the 

patient and the clinician.77 Patients report being reluctant to fill in PROMs if they 

have the sense that the PROMs are not being used or taken seriously.91 This 

emphasizes the role of the relationship and communication between the clinician 

and the patient. Both patients and clinicians have expressed concerns about 

PROMs simplifying health issues and only providing a narrow understanding of a 

problem.86, 92 Clinicians have emphasized the role of experience and wider clinical 
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judgement in the evaluation of a patient instead of simplifying nuanced problems 

to a simple score.86, 93 

Opinions on how PROMs affect honesty or dishonesty vary. Some patients have 

experienced PROMs as facilitating honesty, while others suggested the opposite.85, 

86 Similarly, clinicians’ views varied on whether PROMs facilitate the honest 

reporting of issues or on the contrary enable the hiding of symptoms.85 

2.6 Chest masculinization 

Among transgender men, the most common surgical procedure is chest 

masculinization.3, 94-99 The feminine breasts are for many the single factor causing 

the greatest dysphoria, and chest masculinization often remains the only gender-

affirming surgery.3, 98 Currently, the demand for gender-affirmation surgery is 

increasing rapidly.94, 100  

2.6.1 Surgical techniques 

In chest masculinizing surgery, the chest area is surgically corrected to look more 

masculine by removing and remodeling breast tissue, reducing the size of nipples 

and areolas, repositioning the nipple–areolar complex (NAC) and releasing the 

inframammary fold (IMF). Several surgical techniques are described and differ 

regarding the position and length of the scar and the technique used to relocate 

the NAC. The selection of the optimal technique is individual and depends on 

patient characteristics such as breast size, size of the NAC, skin elasticity, degree 

of ptosis and IMF–NAC distance. Algorithms have been proposed to select the 

optimal technique based on patient characteristics.101, 102 Typically, the longer 

hormonal therapy has been used the less breast tissue there is,103, 104 thereby 

enabling the use of techniques with a smaller scar burden. Some commonly 

reported techniques are described below and are listed from less invasive to more 

invasive.  

The semicircular technique shown in Figure 3 is a technique where the incision 

is made in the periphery of the lower half of the areola.105 From this opening, the 

excess glandular tissue is removed without a skin resection. The benefit of this 

technique is the small and discrete scar. The limitations include the small opening, 

which limits the removal of tissue and makes the hemostasis more challenging.  
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Figure 3 The semicircular technique. Incision marked with blue. Final scar marked with red. 
Created by Mirjam Saarinen with BioRender.com 

The transareolar technique, shown in Figure 4, is also performed without skin 

resection. The incision is made through the NAC and allows for the reduction of 

the NAC and removal of excess glandular tissue. The benefits include a discrete 

scar, even though it is often more apparent than in the semicircular technique. The 

disadvantages are the same as in the semicircular technique.102 

Figure 4  The transareolar technique. Incision marked with blue. Final scar marked with red. 

Created by Mirjam Saarinen with BioRender.com 

 

The concentric circular technique, shown in Figure 5, allows for a modest skin 

resection as well as the resection of the areola.106 The circular incisions are made 

around and within the areola, skin of the NAC pedicle is de-epithelized and 

otherwise resected. The circumference of the outer incision is reduced with a 

purse-string suture and the final scar is positioned in line with the new areola. This 

technique is applicable to larger, yet moderate sized, breasts than the semicircular 

and transareolar techniques since it allows for a reduction of excess skin in 
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addition to reducing the glandular tissue and size of the areola. However, the 

estimation of the optimal amount of de-epithelized skin requires expertise and if 

applied to large breasts, may result in undesirable stretched-out scars and excess 

skin.  

 

Figure 5  The concentric circular technique. Incision marked with blue. Final scar marked with 

red. Created by Mirjam Saarinen with BioRender.com 

 

The extended concentric circular technique extends the incisions of the regular 

concentric circular technique with one or two triangular incisions, allowing for a 

more extensive removal of excess skin and subcutaneous tissue, shown in Figure 

6. The benefits include good exposure to glandular tissue reduction and 

hemostasis. The limitations comprise a larger scar burden and a risk of stretched 

out scars.  

Figure 6  The extended concentric circular technique. Incision marked with blue. Final scar 

marked with red. Created by Mirjam Saarinen with BioRender.com 

 

The double incision technique with inferior pedicle, shown in Figure 7, allows 

for an even greater reduction of breast tissue as well as de-epithelization of the 
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skin.107 The resection area is defined with two elliptical horizontal incisions where 

the upper is positioned above the NAC and the lower above the IMF close to the 

inferior edge of the pectoralis major.108 The NAC preserves its circulation via an 

inferior pedicle, which is de-epithelized, and the NAC is relocated to the new 

desired position slightly above the inferior edge of the pectoralis major and more 

lateral than in the female breast. This technique can be applied on larger breasts 

and enables the repositioning of the NAC. Although resulting in long horizontal 

scars, the positioning of the scars in the fold of the new masculine breast is often 

less noticeable than the extended scars in the extended concentric circular  

technique. The length and size of the pedicle limits the applicability of this 

technique since a large amount of ptosis would lead to a bulgy pedicle, 

compromising NAC vascularity.  

 

Figure 7  The double incision technique with inferior pedicle. Incision marked with blue. Final scar 

marked with red. Created by Mirjam Saarinen with BioRender.com 

 

The double incision free nipple graft (DIFNG) technique, shown in Figure 8, 

can be used in large breasts with a large amount of ptosis.109 The elliptical 

horizontal incisions are positioned similarly as in the double incision technique 

with inferior pedicle. The NAC, again, is now harvested as a full-thickness skin 

graft and grafted to its new location on the chest. The benefits are excellent 

conditions for tissue resection and hemostasis and the free relocation of the NAC. 

The disadvantages include the long scars and the possible loss of function in the 

NAC graft, such as loss of sensation or in worst cases necrosis.  
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Figure 8  The double incision technique with free nipple graft. Incision marked with blue. Final 

scar marked with red. Created by Mirjam Saarinen with BioRender.com 

2.6.2 Complications  

The complication risk in chest masculinization surgeries is notable and has been 

reported to vary greatly, from 9% to 33% when reported per person,6, 110-117 and 

from 11% to 25% when reported per breast.7, 102, 107, 118, 119  

The most common acute complication is acute hematoma requiring evacuation 

in the operating room. The rates of acute hematoma requiring operative 

management vary from 1.6% to 9.6% per patient,110, 111, 113, 114, 116, 118 and from 0.3% 

to 20% when reported per breast.102, 107, 119, 120 Conservatively managed hematomas 

have been reported in 1–7% of patients.110, 113-115 Conservative treatment of 

hematomas usually comprise drainage or puncture. Several studies have noted a 

trend of more frequent hematomas in techniques with limited visibility during the 

operation such as transareolar and concentric circular techniques.6, 102, 113, 114, 116 

One study has suggested testosterone treatment as a possible risk factor for 

hematomas.112 Regarding the prevention of hematomas, there are promising 

results in other patient groups indicating significant reduction of acute wound-site 

hematomas when applying prophylactic topical tranexamic acid to the wound site 

before closure.121 

Most studies divide complications into major and minor, with major 

complications usually requiring the operating room while minor complications are 

managed conservatively. While hematomas are the most common major 

complications, seromas, total NAC necrosis and abscesses have also been reported 

as rarer causes for returning to the operating room.102, 107, 113 One study even 

observed a symptomatic pneumothorax in two of their patients.120 

Other commonly reported issues that are usually conservatively managed 

include seromas (2.0–7%), partial or total NAC necrosis (0.4–4.2%), wound 

infections (0.4–3.7%) and dehiscence (0.4%).6, 110, 113, 114, 116 
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Due to the high complication rates, the prevention and prediction of 

complications is of the highest interest. The surgical technique has in several 

studies been observed to be associated with complication rates, with techniques 

with the main scar within or around the NAC leading to higher overall 

complication rates compared to double incision techniques.6, 7, 114 However, some 

studies have failed to detect a similar finding.6, 111, 122 Furthermore, surgical 

technique type has been reported to affect the type of complications that occur. As 

previously mentioned, the limited visibility of the operated site in techniques with 

the main scar within or around the NAC has been thought to make it difficult to 

reach sufficient hemostasis and in addition to being associated with hematomas, 

have been associated with more frequent seromas.114 Furthermore, as one might 

expect, the rate of NAC necrosis has been reported to be highest in the DIFNG 

technique.111, 118 BMI has not been confirmed to be associated with higher 

complication rates.115 However, older age and smoking have been reported to be 

associated with higher complication rates.7 

Unfortunately, the comparison of complication rates is hindered by the various 

reporting practices. Some studies report complications per patient while others 

prefer reporting per breast. Simultaneously, some studies report solely hematoma 

evacuations, while others include a wider range of etiologies. Similarly, 

classification into major and minor complications shows great variety and often 

lacks definition.123  

2.6.3 Secondary corrections 

Secondary corrections or revisions include appearance-related and functional 

corrections made under either general anesthesia or with local anesthetics. The 

rate of secondary corrections reported after chest masculinization varies 

drastically. Often the proportion of patients undergoing secondary corrections 

ranges from 5 to 25%.107, 110, 112-114, 116, 122, 124-127 When reported per breast, the 

revision rates vary from 23 and 25%.7, 118 Occasional studies with small sample 

sizes have even reported a total lack of revision demand.128, 129 However, several 

studies have reported revision rates as high as 38–50%.6, 111, 117, 130, 131 While many 

patients might have undergone revision in several areas,6 only a few patients have 

needed tertiary corrections.102, 111  

There are multiple causes of secondary corrections. Despite the lack of clear 

definitions and classifications on appearance-related and functional causes, 

dehiscences, hypertrophic scars and excess skin leading to mechanical irritation 

are considered functional issues, while clear asymmetry or feminine shape of the 

breast are considered appearance-related. Reporting practices vary widely, but the 

underlying causes are often combined into three groups: chest contouring, scar-

related corrections and NAC-related corrections.107 Contouring usually comprises 
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resection of dogears, excess skin or liposuctions. Scar-related corrections often 

include scar revisions and resection of hypertrophic scars. NAC-related revisions 

include the reduction and reshaping of either the nipple or areola, and sometimes 

even reconstruction of the NAC. Contouring-related revisions are usually the most 

common cause of secondary corrections.107, 111, 114, 130 Several studies have 

compared the revision rates between surgical techniques, and most have reported 

the smallest need for secondary corrections among patients operated with DIFNG 

and the largest need in techniques with the main scar within or around the NAC.7, 

111, 116, 122, 130, 131  

One study reported the highest frequency for secondary correction in patients 

operated with pedicular techniques and another found that both techniques with 

the main scar within or around the NAC and pedicular techniques have 

significantly higher revision rates than DIFNG.107, 130 In contrast, one study 

reported the most frequent need for secondary corrections in patients operated 

with the extended concentric circular technique.102 Of the studies not reaching 

statistical significance, two still reported a trend of more secondary corrections in 

techniques with the main scar within or around the NAC.6, 113 Only one study 

reported similar rates of secondary corrections in techniques with the main scar 

within or around the NAC and DIFNG.114 The etiology for secondary corrections 

also differed between surgical techniques, with techniques with the main scar 

within or around the NAC often requiring NAC-related revisions while DIFNG 

demanded contouring revisions.7, 114, 130  

Besides the higher rate of secondary corrections in patients operated with 

techniques with the main scar within or around the NAC, other factors associated 

with secondary corrections include prior breast surgery,113 postoperative 

complication,111 positive smoking history and age.116 

Direct comparison of the proportions of secondary corrections is limited by the 

variable reporting. Most of the studies report secondary corrections in the 

proportion of operated patients. However, some report the rate of secondary 

corrections per operated breast.7, 118, 126  

 Only a fraction of studies distinguish revisions requiring the operating room 

and revisions made in the office, and reporting the type of anesthesia required is 

rare. One study reported that most of the corrections were performed with local 

anesthetics.110 Two studies reported the majority of revisions were performed in 

the operating room.113, 132 

Reporting also differs in what is considered as a secondary correction or 

revision surgery. Although many define hematoma and possible evacuation as a 

complication, one study also included hematoma evacuation as a revision 

surgery.114 

The attitudes and accessibility to corrective interventions, as well as the 

duration of follow-up, might also affect the reporting of secondary corrections. 
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While many studies aim for a follow-up of one year, the majority of patients might 

not attend the follow-up or the median follow-up might end as early as three 

months postoperatively.110, 129, 132 Since secondary corrections are usually 

preferable to be performed once the wound healing process is finished, a short 

follow-up might be unable to detect the possible need for correction. Another 

probable cause affecting attendance to corrective interventions are costs. Studies 

done in Nordic countries, with publicly funded healthcare, appear to consistently 

report higher rates of secondary corrections than other studies.111, 116, 117 In these 

cases, the limited costs might encourage patients to seek corrective intervention at 

a low threshold. In contrast, in insurance-based systems only a fraction of 

insurances cover revisionary procedures, leaving the expenses for the patient to 

cover.133  

2.6.4 Patient-reported satisfaction 

Patient-reported satisfaction after chest masculinization is high, up to 90%.107, 134, 

135 PROMs designed for transgender men and gender-affirming surgery have only 

been developed in recent years, therefore researchers have lacked a valid tool for 

measuring patient-reported satisfaction in these patients. Previously, PROMs 

have been designed to evaluate chest surgery when aiming for a feminine result.136 

The methods used for measuring patient satisfaction when aiming for a masculine 

result vary from author-designed single items graded with Likert scales,107, 128, 137 

to wider questionnaires either modified from pre-existing tools,135, 138 or custom 

designed by the authors.112, 122, 134  

Satisfaction on Likert scales has been reported to be good: 3.8/4,137 4.15/5,102 

and 4.25/5.110   

Lacking better instruments, the BREAST-Q has been used to evaluate patient-

reported satisfaction. This instrument has been developed to evaluate satisfaction 

with the appearance of reconstructed breasts in women.139 The instrument 

comprises six domains: satisfaction with breasts, overall outcome, process of care, 

psychosocial wellbeing, physical wellbeing and sexual wellbeing. Each of the 

domains yield a single index score from 0 to 100. The items regarding satisfaction 

of the breasts ask to evaluate different aspects of the “reconstructed breast” and 

comprise some aspects related to femininity such as how a bra is considered to fit. 

When applied as such, the BREAST-Q has yielded a satisfaction of 85 out of 100 

among transgender men after chest masculinization.124  

Recently, the first PROM designed for the evaluation of masculinizing chest 

contouring surgery, the BODY-Q Chest module, has been developed.140 It 

comprises a chest scale, containing ten items on chest appearance and one 

standalone item on scars, and a nipple scale, containing five items on nipple 

appearance. The patient sample used in the developing process comprised 
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gynecomastia patients, weight-loss patients and patients undergoing gender-

affirming surgery. Later, the BODY-Q Chest module was further validated in the 

pre- and postoperative setting on patients seeking chest masculinizing surgery.141  

In line with other tools of the BODY-Q, the item scores are converted into a single 

score ranging from 0 (worst) to 100 (best). The newly developed tool has likewise 

provided favorable outcomes of patient-reported satisfaction, with the 

postoperative satisfaction with the chest appearance ranging from 67–93 on a 

scale from 0 to 100, and the satisfaction with nipples ranging from 58–85.108, 142-

144 

Thus far, only a few prospective evaluations have been reported. In these 

settings, the chest masculinization has been associated with a significant 

improvement in patient-reported satisfaction.124, 143, 144 Another study compared 

postoperative satisfaction to non-operated patients and detected a similar 

phenomenon of better satisfaction in postoperative patients.142  

The impact of the surgical technique on the patient-reported satisfaction is 

under debate. Some studies report no difference in satisfaction between different 

surgical techniques,135, 142 whereas others observe trends of less favorable results 

after surgeries with the main scar within or around the NAC compared to 

DIFNG.122 Planned secondary corrections have been associated with less favorable 

satisfaction scores.142 While often causing concern, high BMI, postoperative 

complications, and preexisting mental health diagnoses were not associated with 

less favorable satisfaction outcomes.115, 122, 135, 143 

Due to the irreversibility of gender-affirming surgery, regret is considered the 

most dreaded outcome. Data on regret is seldom collected but when reported, the 

rate of patients regretting their chest masculinization remains low, with 0–3% of 

participants reporting regretting their surgery.134, 135, 145, 146 However, the response 

rate in these settings have considerable variation. The underlying causes of regret 

and possible actions taken due to the regret remain to be studied.  

2.6.5 Health-related quality of life and gender dysphoria 

measurements 

HRQoL is an important outcome after chest masculinization. HRQoL can be 

measured with generic HRQoL instruments, or specific aspects can be evaluated 

separately. After chest masculinization, the psychosocial aspects of HRQoL have 

been of special interest and so far, the use of generic HRQoL instruments is sparse. 

Several studies have utilized the domains of the BREAST-Q or BODY-Q that 

address psychosocial wellbeing and appearance-related distress.142, 143, 147 Others 

use psychological questionnaires to address specific psychological phenomena 

such as the generalized anxiety disorder 7-item scale (GAD-7) for symptoms of 

general anxiety, patient health questionnaire (PHQ-9) or Beck depression 
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inventory (BDI) for depressive symptoms, or body uneasiness test - A (BUT-A) for 

body uneasiness.117, 124, 143, 144 The use of generic HRQoL tools is rare, but one study 

was found to have used the EQ-5D.144 The EQ-5D is a generic HRQoL tool 

comprising five levels (mobility, self-care, usual activities, pain/discomfort, 

anxiety/depression) each having three response levels.148 Recently, a QoL tool 

specifically for transgender men has been developed, University of California, San 

Francisco, Gender Quality of Life Survey (UCSF Gender QoL survey), but wider 

applicability is still awaited.149 Some studies apply completely author-designed 

items.134  

Regarding psychosocial wellbeing, several studies have reported significant 

improvement in postoperative patients measured with the psychosocial wellbeing 

domain of the BREAST-Q.124, 143, 147 A similar improvement has been reported 

regarding QoL reported by the UCSF Gender QoL.149 However, a study using a 

generic HRQoL tool did not find significant improvement in general HRQoL in a 

prospective setting.144  

The effect of psychiatric comorbidities is unclear since some have detected 

worse psychosocial or HRQoL outcomes in patients with psychiatric 

comorbidities, while others lack such a finding.142-144 

The need for gender-affirming treatment is often argued for because it will 

reduce gender dysphoria. However, only a few studies regarding gender-affirming 

treatment address gender dysphoria.  

Gender-affirming treatment has been indicated to alleviate gender dysphoria 

measured with the Utrecht Gender Dysphoria Scale (UGDS), reaching the level of 

cisgender controls.150, 151 The UGDS is a validated 12-item scale designed to 

evaluate the degree of gender dysphoria.151 However, since the applied scale 

changes at transition, the actual difference in the absolute score might be 

ambiguous. 

Another questionnaire designed for the recognition of gender dysphoria is the 

Gender Identity/Gender Dysphoria Questionnaire for Adolescents and Adults 

(GIDYQ-AA).152 However, it has not yet been applied to transgender men 

undergoing chest surgery.   

2.6.6 Alternative outcomes of chest masculinization 

2.6.6.1 Panel evaluation of the aesthetic result 

For evaluation of the postoperative aesthetic result, panel evaluation has been 

widely used in several surgical areas and has in some circumstances been shown 

to be a somewhat reliable method for aesthetic evaluation.153-155 However, 

reliability depends on the tool.156 The optimal size of a panel is under debate, but 

has been suggested to be 3–4 people.157-159 The composition of the panel is also 
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known to affect the results, and therefore, a gender-balanced panel with various 

professionals is often favored.158, 160, 161   

Tools for clinician-reported aesthetic evaluation have been developed but focus 

on a feminine result.157, 162 Meanwhile, validation of panel evaluations and the 

development of a structured tool for clinician-reported outcomes after chest 

masculinization have not yet been accomplished. Instead, authors apply author-

designed items often on Likert scales or modify tools developed for other target 

groups.7, 108, 114, 137 Despite the lack of knowledge in the area concerning 

masculinizing chest surgery, in breast-conserving therapy (BCT) a multi-item 

scale has been shown to provide slightly better reliability compared to a simple 

four-point scale, but due to the simplicity of use and interpretation, a four-point 

scale was recommended for panel evaluation.158 

2.6.6.2 Objective assessment of the aesthetic result 

Software programs have been developed for the objective assessment of the 

aesthetic result in other areas of surgery, such as oncoplastic breast surgery.163 In 

contrast to relying on evaluations of observers, the objective evaluations are based 

on measurements taken either from patients or photographs and evaluating 

asymmetries.164 The Breast Cancer Conservative Treatment. cosmetic result 

(BCCT.core) was developed to assess the cosmetic result after oncoplastic surgery. 

It is a semi-automated program that assesses symmetry, volume, scar appearance 

and color difference based on measurements and parameters extracted from 

postoperative photographs.165 The BCCT.core has been evaluated to have good 

concordance between users but lacks concordance with specialist assessments and 

PROMs.166, 167 However, such tools are restricted by being procedure specific and 

to date no such tool has been developed to evaluate the aesthetic result of a 

masculine chest.  

Even harnessing artificial intelligence and machine learning has been 

attempted for evaluating the aesthetic result, but to date the construction of 

models remains unaccomplished.168 Objective assessment of the aesthetics of a 

masculine chest would require a consensus and definition of an aesthetic 

masculine chest, which remains to be done.  

2.7 Summary of the literature 

Chest masculinization is the most common gender-affirming surgical intervention 

in transgender men, and the number of patients undergoing gender-affirming 

surgery is increasing.94 Several techniques are applied depending on the 

characteristics of the patient, and the goal is to reach a masculine outcome with 

moderate scar burden.102  



43 

Severe complications are rare but minor complications are reported in up to 

one-third of patients.111, 118 Due to the high frequency of complications, factors 

associated with complications are of high interest. Surgical techniques with limited 

visibility of the operating site have been reported to yield higher complication 

rates, with one issue being the difficulty of providing sufficient hemostasis. The 

results, however, remain inconsistent.6, 114 

Secondary corrections are frequently performed and for multiple reasons.116 

Patients operated with DIFNG are reported to undergo fewer secondary 

corrections compared to patients operated with other techniques.122 Prior breast 

surgery, postoperative complications and positive smoking history have also been 

associated with more frequent secondary corrections.111, 113, 116 The frequency of 

secondary corrections is reported to be high in studies from the Nordic 

countries,111, 116 and the role of insurance policies in other countries in this matter 

remains uncertain.   

In addition to clinical outcomes, patient-reported outcomes after gender-

affirming surgery are of high interest. Since the aim is to alleviate gender dysphoria 

and thereby increase QoL, the HRQoL and patient-reported satisfaction are 

appropriate outcomes. Transgender men generally report good satisfaction with 

the postoperative chest masculinization result.169 However, HRQoL has rarely 

been assessed. PROMs addressing the surgical result after chest masculinization 

are limited, and so far only one has been translated into Finnish.170  

Other ways to evaluate the aesthetic result after chest masculinization have 

rarely been applied. Panel evaluation has widely been used to evaluate the 

aesthetic result in other surgical areas.153, 155 However, regarding chest 

masculinization, we lack consensus on the desired result as well as tools to 

measure it. To better cater to the patients’ needs, a view of the surgeon’s 

understanding of a desirable result and plausible discrepancy between the 

perspectives of surgeons and patients should be addressed. 
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3 Aims of the study 

The aim of this thesis is to provide knowledge about transgender men undergoing 

chest masculinization, the clinical procedure and suitable outcome measures.  

More specifically, the aims are: 

I. To validate the Finnish patient-reported outcome tool, the BODY-Q Chest 

module, in transgender men who have undergone chest masculinization. 

II. To evaluate the surgical techniques, complication rates and secondary 

corrections of chest masculinization and factors associated with the 

outcomes.  

III. To evaluate postoperative patient-reported satisfaction and HRQoL after 

chest masculinization. 

IV. To evaluate the postoperative aesthetic result by an expert panel and 

examine the suitability of panel evaluation for the postoperative result of 

chest masculinization. 



45 

4 Material and methods 

4.1 Ethical consideration 

The study plan was approved by Helsinki University Hospital with decision 

numbers HUS/575/2019 and HUS/206/2022. The study protocol was approved 

by the Ethics Committee of Helsinki University Hospital, Finland with the decision 

number HUS/2711/2019. The principles of the Helsinki Declaration were 

followed.171  

4.2 Patients  

A retrospective patient material, containing all transgender men receiving surgical 

chest masculinization at Helsinki University Hospital between 1 January 2005 and 

31 December 2018, was collected from patient records. A total of 225 patients were 

identified using the ICD-10 code F64.0 for transsexualism combined with Nordic 

Medico-Statistical Committee H-codes for surgical procedures on mammary 

glands.172 Since surgical treatment of gender dysphoria in non-binary patients was 

not included in the service choices of Finnish public healthcare until 2020, non-

binary patients identified with the ICD-10 code F64.8 for other gender identity 

disorders were not included in the study. In Finland, gender-affirmation surgery 

is included in public healthcare and, by law, requires the patient to be 18 years of 

age. 

Studies I, III and IV were completely or partially based on a survey filled out by 

the 225 patients. Five patients could not be invited to the survey and were excluded 

from the material: two due to an unknown address, two due to a foreign address, 

and one due to non-disclosure for personal safety reasons. Informed consent was 

obtained from the survey participants. 

In Study II, five patients were excluded due to previous chest surgery: four had 

undergone reduction mammaplasty and one had undergone removal of a nipple 

tumor. 

In Study IV, we identified 48 patients from the original data, with sufficient 

postoperative photographs saved in patient files, that were included in the panel 

evaluation. Postoperative photographs are usually taken at the 1-year 
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postoperative appointment. Of the 48 patients evaluated by the panel, 26 had 

participated in the survey.  

4.3 Instruments 

4.3.1 BODY-Q Chest module (Study I, III, IV) 

The right to use Q-questionnaires was applied for from the copyright holders 

(Memorial Sloan Kettering Cancer Center) and registered for this thesis. The 

BODY-Q Chest module, used in Study I, III and IV, is a PROM developed for 

evaluation of the result of masculinizing chest contouring surgery.140 It has been 

translated, culturally adapted and linguistically validated to Finnish.170 It 

comprises a chest scale and a nipple scale. The chest scale contains ten items on 

the appearance of the chest and one standalone item on scar appearance, while the 

nipple scale contains five items on nipple appearance. Each item is assessed on a 

scale from one to four (very dissatisfied – somewhat dissatisfied – somewhat 

satisfied – very satisfied). In cases of missing items, when the missing data are less 

than 50% the missing items are replaced with the mean of the completed items. If 

the missing data are 50% or more, the questionnaire is excluded from the analyses. 

The sum of items of each scale is transformed into a single score according to the 

instructions of the instrument, yielding a final score with a range from 1 to 100 and 

a range from 0 to 100 for the chest and nipple scales, respectively.140  

4.3.2 15D (Study I, III) 

The 15D, used in Study I and III, is a generic, self-administered Finnish HRQoL 

instrument. The development of the 15D began in the 1970s.173, 174 The need for 

assessing HRQoL had been acknowledged, but there was a lack of a gold standard 

measurement among generic HRQoL instruments. The 15D was developed to 

address the main aspects of health according to the definition of the WHO: 

physical, mental and social.173 The main goal was to establish an instrument that 

could be used as a single index score as well as a profile. The 15D was developed to 

meet the requirements of generic measurements in being feasible and having 

general applicability, reliability and sensibility.173 The feasibility has been 

interpreted as good due to the high completion rate in studies applying the 15D.175 

When developing the 15D, the dimensions of previously developed generic HRQoL 

tools were included and further expanded upon to provide a more comprehensive 

approach to HRQoL.176, 177 The test–retest reliability has been confirmed to be 

good.178 The calculation of the utility index is based on valuations from a 2500-



47 

person Finnish sample population using the multi-attribute utility method.179  The 

responsiveness and stability of the 15D is considered good.180  

The instrument comprises 15 dimensions: mobility, vision, hearing, breathing, 

sleeping, eating, speech, excretion, usual activities, mental function, discomfort 

and symptoms, depression, distress, vitality, and sexual activity. Each dimension 

is assessed on a 1–5 scale, from best to worst. The single index score (15D score), 

representing the overall HRQoL on a 0–1 scale (0=dead, 1=full health-related 

quality of life), and the dimension-level values, reflecting the goodness of the levels 

relative to no problems in the dimension and to being dead, are calculated using a 

set of population-based preference or utility weights. Mean dimension-level values 

are used to create 15D profiles for groups.  

In Finnish HRQoL studies, the 15D has been considered the gold standard for 

decades and is currently available at 37 languages.181 

4.4 Clinical data collection 

Information on participants was collected from the Helsinki University Hospital’s 

patient records, which cover all records from the hospital. Collection of data was 

finalized in October 2020 and all records available at that time were used. 

The data contained sociodemographic factors, somatic and psychiatric 

comorbidities, preoperative radiologic interventions, complications, secondary 

corrections, follow-up time, number of out-patient clinic contacts, attendance to 

genital surgery and later regret regarding the transition process.  

Data from the surgical procedure included surgical incision, relocation 

technique of the NAC, tissue removal and histopathological diagnoses. Surgical 

techniques were categorized into three groups with techniques leading to the main 

scar in or around the NAC, including semicircular, transareolar, concentric 

circular and extended concentric circular techniques, being referred to as 

periareolar techniques. The two other groups are the double incision technique 

with pedicular NAC relocation and the DIFNG. 

In the clinical databases, the preoperative assessment of breast size was 

evaluated subjectively and often described imprecisely as a combination of sizes, 

for example “A–B”. In these cases, the cup size was rounded down to the smaller 

size.  

Complications were classified according to the Clavien-Dindo (CD) 

classification, which grades surgical complications based on the level of 

intervention required to manage them.182 For simplicity and comparability to 

other studies on the subject, the complications were combined to form two groups: 

minor complications representing CD grade I–II and major complications 

representing CD grades III and higher. CD grade I includes any deviation from the 

normal postoperative course. Since there were no complications of grade IV–V on 
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the CD classification (life-threatening complications requiring intensive care unit 

treatment), major complications consist solely of CD grade III, with complications 

requiring surgical, endoscopic or radiological intervention with or without general 

anesthesia.  

The secondary corrections comprise all appearance-related and functional 

corrections performed, including surgeries under general anesthesia as well as 

smaller corrections done with local anesthesia. The corrections also include 

planned phase-two interventions such as NAC tattoos and NAC reconstructions, 

when instead of relocating the NAC, it was intentionally removed in the primary 

operation due to the understanding that later reconstruction or tattooing would 

yield a more favorable result. We defined scar-related problems as all deviations 

from uneventful scar healing. 

Information regarding regret about the transition process was collected from 

patient journals. Patients experiencing regret of some part or the whole process to 

the extent that they desired to undergo legal detransitioning or surgical 

detransition interventions were managed by a multidisciplinary team and 

therefore documented in patient journals. 

4.5 Survey collection 

The surveys used in Study I, III and IV were collected in 2020. The invitation 

packages were sent to patients by mail in May 2020. The packages contained a 

general information letter, an informed consent form, the BODY-Q Chest module, 

the 15D questionnaire, and a prepaid return envelope. Those who did not reply to 

the initial invitation received a second invitation in September 2020.  

4.6 Panel evaluation 

The panel comprised four plastic surgeons (two female, two male), one licensed 

physician (female) and one registered nurse (male). The plastic surgeons were not 

involved in operating on the evaluated patients.   

Postoperative images were collected from clinical databases. The images 

required for panel evaluation comprised one image directly from the front with an 

upright position, one image directly from the front with a forward-leaning 

position, one image from the right side with an upright position, and one image 

from the left side with an upright position. The images were taken at least 12 

months after the primary operation or, in the case of secondary corrections, the 

images were taken at least 6 months after the last correction. 

The panelists were requested to evaluate 12 author-designed aspects in the 

images on a four-point Likert scale (poor – satisfactory – good – very good). The 
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aspects were listed as follows: 1, position of the scar; 2, appearance of the scar; 3, 

size of the areola; 4, positioning of the areola; 5, shape of the areola; 6, shape of 

the nipple; 7, size of the nipple; 8, shape of the breast; 9, breast size; 10, 

masculinity of the chest from the front; 11, masculinity of the chest from the side; 

12, symmetry of the chest. An overall grade was calculated as the mean of the 

separate aspects. The process is illustrated in Figure 9.  

 

 
 

Figure 9 Illustration of the panel evaluation and division of separate items into scar-, nipple-, 
and chest-specific items. Created by Mirjam Saarinen with BioRender.com 

4.7 Statistical analysis 

4.7.1 Validation of the BODY-Q Chest module (Study I) 

The statistical analyses were completed using RStudio 1.4.1106 with packages 

“ggplot2,” “devtools,” “ggbiplot,”, “lavaan,” “semPlot,” “psych,” “pspearman,” and 

“psychometric”. Continuous data are reported as medians and interquartile ranges 

(IQR). Categorical and discrete data are reported as counts (N) and percentages 

(%). To exclude selection bias, the sociodemographic data of the respondents and 

non-respondents were compared with Fisher’s exact test for categorical variables 

and the Mann–Whitney U test for continuous variables. 



50 

Ceiling and floor effects of the chest scale and the nipple scale were evaluated 

with proportions of maximum and minimum scores. The ceiling or floor effect was 

confirmed if >15% had the maximum or minimum scores, respectively. Internal 

consistency of the chest scale and the nipple scale was determined using 

Cronbach’s . Values exceeding 0.8 were considered sufficient.183  

Linear regression models were used to evaluate the correlation between the 

scales of the BODY-Q Chest module and the time from the primary operation. The 

autocorrelation between the chest and nipple scales was also evaluated. We 

reported non-adjusted R-squared, β, 95% confidence intervals (95% CI) for β, and 

the p-value for β. R-squared was determined as very weak (<0.02), weak (0.02–

0.12), moderate (0.13–0.26), or substantial (>0.26), in agreement with Cohen’s 

reference values. β was interpreted as a small (<0.1), moderate (0.1–0.5), or strong 

(>0.5) effect.  

The correlation between 15D dimensions and the scores of the scales of the 

BODY-Q Chest module was evaluated with Spearman’s correlation coefficient 

(Spearman’s p), and CIs were computed with the “CIr” function. The correlation 

was interpreted as follows: 0.0–0.1 negligible, 0.1–0.4 low, 0.4–0.7 moderate, 

0.7–0.9 high, and 0.9–1.0 very high.184  

Exploratory factor analysis (EFA) with varimax rotation was conducted to 

evaluate the internal structure of the chest scale and the nipple scale. The factors 

were chosen according to the Kaiser criteria, including factors with a minimum 

eigenvalue of one.185 In loading values, a cut-off of 0.4 was used. 

4.7.2 Study II 

The statistical analyses were performed with Number Cruncher Statistical Systems 

(NCSS) 12 Statistical Software (2018). Continuous data are reported as medians 

and IQRs. Categorical and discrete data are reported as counts (N) and 

percentages (%). Due to the numerous statistical analyses, statistical significance 

was defined as p<0.01 to reduce the risk of random significant p-values. 

Non-normal continuous variables were Box-Cox transformed to resemble 

normal distribution when possible. Equal variance t-test was used to compare two 

independent groups of continuous responses with normal distribution. To 

compare two independent groups with non-normal continuous responses, Mann–

Whitney U test was used. When comparing two or three independent groups with 

categorical responses, Pearson’s chi square was used for large sample sizes. If the 

sample size was smaller than five, Fisher’s exact test was used for comparison of 

two independent groups with categorical responses. When comparing three 

independent groups, one-way analysis of variance was used for normal continuous 

responses, and Kruskal–Wallis test for continuous non-normal or discrete 

responses.  
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4.7.3 Study III 

The statistical analyses were completed using RStudio 1.4.1106 with packages 

“ggplot2”, “devtools”, “ggbiplot”, “lavaan”, “semPlot”, “psych”, “pspearman” and 

“psychometric”. The data are reported as medians, IQRs, means, counts (N), and 

percentages (%). When comparing two independent groups, we used the 

independent samples t-test to compare normal continuous variables and the 

Mann–Whitney U test to compare non-normal continuous variables. The chi-

square test was applied to compare the categorical variables of two independent 

groups except for small groups (less than five respondents), where Fisher’s exact 

test was applied. Due to the numerous statistical analyses, statistical significance 

was defined as p<0.01 to reduce the risk of type I error. To evaluate selection bias, 

the sociodemographic and clinical data of the patients who assessed the survey 

were compared to those who did not.  

The 15D results were compared to the age-standardized Finnish male and 

female populations.186 The minimum clinically important change or difference in 

the 15D score was determined as ± 0.015.187  

4.7.4 Study IV 

Statistical analyses were conducted using RStudio version 2023.12.0+369 with 

packages “lpSolve”, “devtools”, “irr”, “dplyr”, and “ggplot2”. Data are reported as 

medians and IQRs for non-normal variables, means and standard deviations (SD) 

for normal variables, counts (N), and percentages (%). Normality of data was 

evaluated with the Shapiro–Wilk test.  

Inter-rater reliability for the panel was evaluated per question with the 

intraclass correlation coefficient (ICC) using a two-way random-effects model 

(type = consistency, unit = single).  The reliability was interpreted from the ICC 

estimate as poor (<0.5), moderate (0.5–0.75), good (0.75–0.9), or excellent 

(>0.9).188  

An overall grade of the evaluation of the aesthetic result of every patient was 

calculated for each panelist as a mean of the separate items. 

To evaluate the difference between the score given by male and female 

panelists, the overall grades given by the panelists were compared with Wilcoxon 

signed-rank tests.  

Due to the numerous statistical analyses, the level of statistical significance was 

defined after Bonferroni correction.  

In the subgroup of patients for whom there was both BODY-Q Chest module 

and panel assessment, single items included in the BODY-Q and evaluated by the 

expert panel were analyzed for correlation. The correlation between the panel and 

participants was estimated with Kendall rank correlation.  
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5 Results 

 

5.1 Validation of the BODY-Q Chest module (Study I) 

Of the 220 patients invited to the study, 123 patients responded, giving us a 

response rate of 56%. The follow-up time from primary operation to replying to 

the questionnaire had a median of 63 (IQR 60) months. The sociodemographic 

features of those patients who responded and those patients who did not are 

compared in Table 3.  

Score distributions of the scales are presented in Figure 10 and Figure 11. 

Regarding the chest scale, 6 patients had missing data: missing data >50% n=1, 

missing data <50% n=5. Concerning the nipple scale, 3 patients had missing data: 

missing data >50% n=1, missing data <50% n=2. On the chest scale, patients 

scored between 25 and 100 points, with a median score of 76 and IQR 29. 

Regarding content validity, the distribution was skewed to the high points and 

showed a trimodal structure. Maximum points were scored by 23 patients (19%), 

showing a clear ceiling effect (>15% scoring maximum points). No patients scored 

minimum points. Thus, no floor effect was observed. On the nipple scale, patients 

scored between 0 and 100 points. Here, the scores were also skewed toward the 

high points, leading to non-normal distribution. The median score was 68 and IQR 

34. One patient scored minimum points, indicating no floor effect. Maximum 

points were scored by 25 patients (20%), showing a clear ceiling effect. The 

median, IQR, proportion of maximum and minimum scores, and correlation to 

total score for all individual items are presented in Table 4 and Table 5. A shift 

toward high points can be observed here as well. Concerning internal consistency, 

Cronbach’s  was 0.92 and 0.88 for the chest and nipple scales, respectively.  
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Table 3 Sociodemographic characteristics of patients in Study I 

N = count, % = percentage, IQR = interquartile range, BMI = body mass index, ADHD = attention 
deficit hyperactivity disorder. Reproduction permitted by Sage Journals.189  

 Respondents, 
N=123 (56%) 

Non-respondents, 
N=97 (44%) 

p-value 

 

Age years, median (IQR) 23 (7) 23 (7) 0.68 

BMI, median (IQR) 23.5 (6) 23.9 (6) 0.83 

Clinical follow-up time months, 
median (IQR) 

15 (19) 14 (16) 0.76 

Preoperative hormone treatment, 
median (IQR)  

11 (11) 14 (12) 0.07 

Employment 

    Employed / Student, N (%) 

    Unemployed, N (%) 

    Longtime sick leave and 

    disability pension, N (%) 

 

87 (87) 

9 (9) 

 

4 (4) 

 

64 (81) 

11 (14) 

 

4 (5) 

0.53 

Somatic co-morbidity, N (%) 51 (44) 36 (39) 0.57 

Psychiatric co-morbidity, N (%) 

    Depression, N (%) 

    Anxiety disorder, N (%) 

    Personality disorder, N (%) 

    ADHD, N (%) 

    Autism spectrum, N (%) 

    Other, N (%) 

History of self-harming, N (%) 

Previous suicide attempt, N (%) 

Previous psychiatric outpatient 
visit, N (%) 

Previous psychiatric inpatient 
hospitalization, N (%) 

90 (78) 

70 (62) 

31 (27) 

19 (17) 

9 (8) 

2 (1.8) 

26 (23) 

42 (84) 

13 (16) 

 

71 (70) 

20 (32) 

78 (82) 

59 (63) 

25 (27) 

10 (11) 

7 (7) 

4 (4.3) 

23 (24) 

38 (72) 

13 (17) 

 

67 (79) 

21 (41) 

0.60 

1.0 

1.0 

0.23 

1.0 

0.41 

0.87 

0.16 

1.0 

 

0.24 

0.33 

Regret of transition process, N (%) 1 (0.8) 4 (4) 0.20 
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Figure 10 Score distribution of the chest scale. Reproduction permitted by Sage Journals.189 

 

Figure 11  Score distribution of the nipple scale. Reproduction permitted by Sage Journals.189 
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Table 4 Distribution of scores in the chest scale items. Reproduction permitted by Sage 

Journals.189 

IQR = interquartile range, % = percentage 

Items measuring satisfaction 
with the chest. Scale 1–4 

Median IQR Min. 
points 

% 

Max. 
points 

% 

Item-total 
correlation, 
Spearman 

1. How your CHEST (breast 
area) looks in a loose T-shirt? 

4 0 0 83 0.53 

2. How your CHEST (breast 
area) looks when you lie on 
your back? 

4 0 0 78 0.54 

3. How flat your CHEST (breast 
area) looks when you stand up 
straight? 

3 1 3.3 49 0.78 

4. How masculine your CHEST 
(breast area) looks? 

4 1 1.6 54 0.75 

5. How your CHEST (breast 
area) looks when you are active 
(e.g., run or jump)? 

4 1 2.5 61 0.76 

6. How your CHEST (breast 
area) looks in a snug T-shirt? 

3 1 4.1 47 0.79 

7. The shape of your CHEST 
(breast area) without a shirt on? 

3 1 3.3 31 0.84 

8. How your CHEST (breast 
area) looks when you bend 
over? 

3 2 5.7 43 0.81 

9. How your CHEST (breast 
area) looks from the side (i.e., 
profile view) without a shirt on? 

4 1 0.8 53 0.77 

10. How your CHEST (breast 
area) looks in the mirror without 
a shirt on? 

3 1 3.3 34 0.78 

11. How the scars from your 
surgery look? 

3 1 3.3 35 0.26 
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Table 5 Distribution of scores in the nipple scale items. Reproduction permitted by Sage 

Journals.189 

IQR = interquartile range, % = percentage 

Items measuring satisfaction 
with nipples. Scale 1–4. 

Median IQR Min. 
points 

% 

Max. 
points 

% 

Item-total 
correlation, 
Spearman 

1. The shape of your nipples? 4 1 1.6 61 0.66 

2. The size of your nipples? 3 1.75 5.7 32 0.87 

3. How flat your nipples look? 3 1 3.3 48 0.83 

4. How much your nipples 
show through a snug T-shirt? 

3 1 4.9 35 0.85 

5. How your nipples look 
without a shirt on? 

3 2 4.9 45 0.84 

 

Figure 12 and Figure 13 show linear regression between total score and the time 

from surgery expressed in months. Regarding the chest scale, the regression model 

is considered statistically significant because it had a p-value of 0.01. The non-

adjusted R-squared shows a weak goodness of fit, and  indicates the effect to be 

small and negative. On the nipple scale, statistical significance was not achieved. 

 

 

Figure 12 Correlation between chest scale score and time from operation. Gray area showing 95% 
CI. R-squared = 0.05, beta = -0.11 (95% CI = -0.19 to -0.03, p-value = 0.01). CI = 
confidence interval. Reproduction permitted by Sage Journals.189 
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Figure 13 Correlation between nipple scale score and time from operation. Gray area showing 
95% CI. R-squared = 0.01, beta = -0.06 (95% CI = -0.16 to -0.04, p-value = 0.25). CI = 
confidence interval. Reproduction permitted by Sage Journals.189 

Correlations between the dimensions of the 15D and the scores of each scale are 

presented in Table 6. Regarding the 15D, one patient had missing dimensions. The 

table comprises Spearman’s p and 95% CI. Spearman’s p varied from 0.04 to 0.34 

and from 0.01 to 0.22 for the chest and nipple scales, respectively. On the chest 

scale, the strongest correlation was observed with dimension 14. However, on the 

nipple scale, the correlation was strongest with dimensions 11, 12, and 14. All 

patients reported the same response on dimension 6, and therefore correlation 

could not be measured. 
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Table 6 Spearman’s p between 15D dimensions and scores of the chest scale and nipple 

scale. Reproduction permitted by Sage Journals.189 

CI = confidence interval 

15D dimensions Chest – Spearman’s p 
(95% CI) 

Nipple – Spearman’s p 
(95% CI) 

1. Mobility -0.04 (-0.17 to 0.09) -0.02 (-0.15 to 0.11) 

2. Vision -0.04 (-0.17 to 0.10) 0.07 (-0.06 to 0.20) 

3. Hearing -0.14 (-0.27 to -0.01) 0.09 (-0.04 to 0.22) 

4. Breathing -0.09 (-0.22 to 0.05) 0.01 (-0.12 to 0.14) 

5. Sleeping -0.07 (-0.20 to 0.06) 0.01 (-0.12 to 0.14) 

6. Eating - - 

7. Speech -0.10 (-0.23 to 0.03) -0.14 (-0.26 to 0.00) 

8. Elimination -0.21 (-0.33 to -0.08) -0.11 (-0.24 to 0.02) 

9. Usual activities -0.30 (-0.42 to -0.18) -0.07 (-0.20 to 0.06) 

10. Mental function -0.20 (-0.32 to -0.06) -0.13 (-0.26 to 0.00) 

11. Discomfort and 
symptoms 

-0.32 (-0.43 to -0.19) -0.22 (-0.34 to -0.09) 

12. Depression -0.32 (-0.44 to -0.20) -0.22 (-0.34 to -0.09) 

13. Distress -0.18 (-0.31 to -0.05) -0.14 (-0.27 to -0.01) 

14. Vitality -0.34 (-0.45 to -0.22) -0.22 (-0.35 to -0.09) 

15. Sexual activity -0.07 (-0.20 to 0.07) -0.11 (-0.24 to 0.03) 

 

 

Figure 14 presents the linear regression between the chest scale and the nipple 

scale, where high scores in one scale were associated with high scores in the other. 

Statistical significance is confirmed with p-value <0.001.  
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Figure 14 Correlation between scores of the chest and nipple scales. Gray area showing 95% CI. 
R-squared = 0.35, beta = 0.70 (95% CI = 0.52 to 0.87, p-value < 0.001). CI = confidence 
interval. Reproduction permitted by Sage Journals.189 

Regarding construct validity, the EFA found both scales had one component 

each receiving an eigenvalue over one. Observing the chest scale, component one 

(eigenvalue 6.0) explained 55% of the total variance. Component one loaded rather 

evenly onto all items of the chest scale, with the lowest loading for item two (0.46). 

Moreover, the nipple scale loaded onto one separate component (eigenvalue 3.4). 

On the nipple scale, component one explained 60% of the total variance. Item-

specific loading values are presented in Table 7 and Table 8. 

Table 7 Loadings of chest scale items to exploratory factor analysis component one. 

Reproduction permitted by Sage Journals.189 

Chest items Loading to component one 

Item 1 0.62 

Item 2 0.46 

Item 3 0.80 

Item 4 0.79 

Item 5 0.76 

Item 6 0.82 

Item 7 0.82 

Item 8 0.75 

Item 9 0.77 

Item 10 0.77 
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Table 8 Loadings of nipple scale items to exploratory factor analysis component one. 

Reproduction permitted by Sage Journals.189 

Nipple items Loading to component one 

Item 1 0.56 

Item 2 0.86 

Item 3 0.80 

Item 4 0.84 

Item 5 0.78 

 

5.2 Sociodemographic features and surgical techniques 
(Study II) 

In our data, the median age at the time of chest masculinization was 23. 

Sociodemographic features are presented in Table 9. The follow-up time had a 

median of 13 months, ranging from 0 months to over 9 years. One patient had only 

one nurse postoperative telephone contact because the visits were arranged in a 

local hospital. Four patients completely lacked information on postoperative 

follow-up.  

Periareolar incision techniques were applied on 115 patients (53.7%). These 

include the concentric circular technique (70.9%), extended concentric circular 

technique (25.6%), transareolar technique (2.6%) and semicircular technique 

(0.9%). The double incision technique combined with pedicular NAC 

repositioning was applied on 60 (27.3%) and DIFNG on 32 (14.5%). Seven (3.2%) 

were operated with the double incision technique combined with total removal of 

the NAC. Three (1.4%) were operated with various techniques different from the 

traditional masculinization techniques. One (0.5%) lacked surgical technique 

information. The main surgical technique groups are compared in Table 10, 

excluding patients with removed NAC, completely different surgical techniques or 

lacking information on surgical technique.  

 

 

 

 

 

 

 



61 

Table 9 Sociodemographic characteristics of patients in Study II. IQR = interquartile range, 

ADHD = attention deficit hyperactivity disorder. Reproduction permitted by Mary Ann 

Liebert, Inc., publishers.190 

 N (%) Median (IQR) Range 

Age  23 (7) 18–56 

BMI  23.8 (5.8) 16.8–40.7 

Cup size  B A–I 

Preoperative hormonal treatment (months)  12 (12) 0–92 

Smoking 26 (14.1)   

Binding 135 (88.8)   

Somatic comorbidity 84 (40.6)   

Respiratory diseases 19 (9.2)   

Skin diseases 18 (8.7)   

Skeletomuscular diseases and disabilities 15 (7.2)   

Thyroid diseases 13 (6.3)   

Psychiatric comorbidity 

- Depression 

- Anxiety 

- Personality disorders 

- ADHD 

167 (79.5) 

128 (61.8) 

56 (27.1) 

29 (14.0) 

16 (7.7) 

  

Psychiatric medication 54 (27.3)   

Time from diagnosis to first preoperative visit 
(months) 

 6 (8) -1–40 

Time from diagnosis to chest masculinization 
(months) 

 13 (12.5) 3–98 

Postoperative follow-up time (months)  13.5 (17.3) 0–113 
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Table 10 Sociodemographic and clinical features by surgical technique. DIFNG = double 

incision free nipple graft, IQR = interquartile range, BMI = body mass index 

Reproduction permitted by Mary Ann Liebert, Inc., publishers.190 

 Periareolar 
incision N=115 

Double incision, 
pedicular N=53 

DIFNG 
N=31 

p-
value 

Age, median (IQR) 23 (5) 23 (9) 28 (13.5) 0.001 

BMI, median (IQR) 22.2 (3.9) 24.9 (5.8) 28.5 
(4.1) 

0.000 

Cup size, median 
(distribution)  

A (A–D) B (A–I) C (A–F) 0.000 

Preoperative hormonal 
treatment months, median 
(IQR) 

13 (12.75) 13 (9.5) 11 (11) 0.462 

Smokers, n (%) 15 (15.6) 4 (8.5) 3 (12.0) 0.488 

Binding, n (%) 75 (90.4) 38 (90.5) 12 (80.0) 0.832 

Removed tissue g, median 
(IQR) 

117 (99.7) 280.8 (143.3) 653.3 
(423.3) 

0.000 

Major postoperative 
complication, n (%) 

16 (14.3) 8 (16.3) 3 (10.0) 0.765 

Minor postoperative 
complication, n (%) 

49 (43.8) 20 (40.0) 17 (54.8) 0.501 

Secondary correction, n (%) 68 (61.3) 30 (61.2) 14 (46.7) 0.425 

Scar-related problem, n (%) 31 (27.4) 9 (17.3) 7 (24.1) 0.370 

 

5.3 Complication rates and secondary corrections 
(Study II) 

Major postoperative complications CD III occurred in 32 (15.4%) patients and 

minor complications CD I–II in 92 (43.8%). Major complications were caused by 

hematoma (11.1%), dehiscence (1.9%) and partial or total NAC necrosis (1%). The 

dehiscence required operative intervention by a surgeon under local anesthesia 

and were hence classified as CD IIIA. Nineteen patients (9.1%) developed a 

postoperative hematoma requiring surgical intervention under general anesthesia 

(CD IIIB), while four patients (2%) had their postoperative hematoma managed 

surgically with local anesthetics (CD IIIA). Minor complications included 

dehiscence (16.2%), seroma (11.9%), scar hypertrophy (8.6%), suture fistula 

(6.7%), infection (6.2%), hematoma (5.7%) and partial or total NAC necrosis 

(5.7%). There were no severe complications of CD grade IV or V.  

The comparison of patients who developed major postoperative complications 

to those who did not is presented in Table 11. No statistically significant differences 

were found, but patients developing major complications tended to be older than 
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patients without major complications. Concerning minor complications, there was 

a statistically significant association of patients with minor complications being 

older (median 25, IQR 8.25) than patients without minor complications (median 

22, IQR 5, p-value 0.003). Otherwise, there were no significant differences 

between these two groups.  
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Scar-related problems occurred in 50 patients (23.8%) after the primary 

operation. The problems included scar hypertrophy, scar adhesions and widened 

scars. Treatments ranged from scar tape and cortisone injections to secondary 

corrections under local or general anesthesia. Patients who developed scar-related 

problems did not differ from other patients regarding age, BMI, cup size, hormonal 

treatment, smoking, binding, comorbidities or amount of tissue removed, with the 

p-value ranging from 0.2 to 1. However, there was a trend of more frequent use of 

psychiatric medication in participants with scar-related problems (n=18, 40%) 

compared to patients without scar-related problems (n=32, 22.4%, p-value 0.02). 

A similar phenomenon was detected regarding secondary corrections reported in 

Table 12. 

Secondary corrections were performed on 120 (58.3%) patients. Of all patients, 

24.3% had a corrective operation under general anesthesia or sedation, while 

37.8% had an operation under local anesthesia. Nine patients underwent three or 

more corrective operations. Two of the patients had only planned second-phase 

operations, while three had planned second-phase operations combined with 

unplanned corrections. The rest were unplanned corrections. Secondary 

corrections were performed due to subcutaneous tissue re-modeling (29.1%), 

NAC-related problems (23.3%), excess skinfolds (21.4%) and scar-related 

problems (16.5%). Shown in Table 12, no statistically significant differences were 

detected between patients who did or did not undergo secondary corrections. 

However, patients with secondary corrections tended to be older, undergo shorter 

hormonal treatment and use psychiatric medication more often. 
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Table 12 Secondary corrections. Reproduction permitted by Mary Ann Liebert, Inc., 

publishers.190 

BMI = body mass index, IQR = interquartile range 
 

Correction 

N=120 

No correction 

N=86 

p-value 

Age, median (IQR) 23 (9) 22 (4) 0.039 

BMI, median (IQR) 23.8 (5.2) 22.9 (6.5) 0.109 

BMI >30, n (%) 7 (7.1) 5 (6.8) 0.922 

Cup size, median (range) B (A–I) B (A–D) 0.112 

Preoperative hormonal treatment, 
median (IQR) 

11 (11) 14.5 (12) 0.019 

Smoking, n (%) 16 (16.2) 8 (11.0) 0.330 

Binding, n (%) 79 (91.9) 49 (84.5) 0.167 

Somatic comorbidity, n (%) 48 (44.0) 31 (36.9) 0.318 

Psychiatric comorbidity, n (%) 94 (83.2) 62 (73.8) 0.109 

Psychiatric medication, n (%) 35 (33.3) 16 (20.3) 0.050 

Removed tissue, median (IQR) 209 (227.8) 184 (254) 0.311 

5.4 Surgical process and trends over time (Study II) 

Factors delaying the operative process were postponement due to personal reasons 

(n=11, 5%) and not meeting eligibility criteria (n=34, 15.5%).  

Preoperative imaging had been conducted for 133 (60.5%) patients: 101 

(76.0%) patients had a breast ultrasound (US), 6 (4.5 %) had a mammogram 

(MGR) and 26 (19.5 %) had both a US and MGR. 

The median time from chest masculinization to genital surgery was 16 months 

(IQR=14) regarding internal genital surgery and 33 months (IQR=16.25) 

regarding reconstructive surgery. Patients proceeding to genital surgery did not 

differ from other patients regarding age, BMI, hormonal treatment or somatic 

comorbidities. Although not statistically significant, there was a trend of a smaller 

proportion of psychiatric comorbidities in patients proceeding to reconstructive 

genital surgery (60%) compared to other patients (82.7%, p-value 0.027).  

Table 13 presents the effect of psychiatric and somatic comorbidities on clinical 

care. Although not statistically significant, there is a trend toward more frequent 

interruption of the follow-up for patients with somatic comorbidities. 

 

 

 

 



67 

Table 13 Comorbidities’ effect on clinical care. Reproduction permitted by Mary Ann Liebert, 

Inc., publishers.190  

IQR = interquartile range 

 Psychiatric 
comorbidity 

No psychiatric 
comorbidity 

p-value 

 

Time (months) from diagnosis to 
chest masculinization, median (IQR) 

14.5 (12) 12 (12) 0.566 

Out-patient clinic contacts, median 
(IQR) 

5 (5) 5 (4.5) 0.818 

Interruption of post-operative follow-
up, n (%) 

31 (18.6) 5 (11.6) 0.282 

 Somatic 
comorbidity 

No somatic 
comorbidity 

p-value 

Time (months) from diagnosis to 
chest masculinization, median (IQR) 

13 (9.5) 14 (13) 0.110 

Out-patient clinic contacts, median 
(IQR) 

5.5 (5.3) 5 (4) 0.065 

Interruption of post-operative follow-
up, n (%) 

20 (23.8) 15 (12.2) 0.037 

 

Table 14 presents the development over time. There is a clear increase in the 

number of patients over time, with only 21 patients during the first 5-year period 

and a 6-fold increase in the last (shorter) period. Significant differences were 

found in the duration of hormonal treatment and progression to genital surgery. 

Although not statistically significant, there was a decline in smoking and 

secondary corrections over the years. 
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Table 14 Development of patient material over time. IQR = interquartile range, BMI = body 

mass index. Reproduction permitted by Mary Ann Liebert, Inc., publishers.190 

 2005–2009 
N=21 

2010–2015 
N=73 

2016–2018 
N=126 

p-value 

Age, median (IQR) 26 (10) 22 (7) 23 (6) 0.378 

BMI, median (IQR) 23.8 (11.7) 24.2 (6.2) 23.4 (5.1) 0.403 

Cup size, median (distribution)  B (A–C) B (A–I) B (A–I) 0.304 

Preoperative hormonal treatment 
months, median (IQR) 

12 (9) 10 (6.8) 15 (13.5) <0.001 

Smokers, n (%) 5 (35.7) 10 (18.2) 11 (9.5) 0.016 

Binding, n (%) 5 (83.3) 40 (97.6) 90 (85.7) 0.070 

Somatic comorbidity, n (%) 6 (42.9) 25 (37.3) 53 (42.1) 0.802 

Psychiatric comorbidity, n (%) 14 (87.5) 58 (84.1) 95 (76.0) 0.294 

Psychiatric medication, n (%) 2 (18.2) 19 (31.1) 33 (26.2) 0.609 

Removed tissue g, median (IQR) 181.5 
(166.3) 

204.5 
(258.8) 

189.5 
(244.3) 

0.808 

Major postoperative complication, n 
(%) 

4 (20.0) 10 (14.9) 18 (14.9) 0.834 

Minor postoperative complication, n 
(%) 

10 (50.0) 25 (36.8) 57 (46.7) 0.350 

Secondary correction, n (%) 15 (79) 42 (63.6) 63 (52.1) 0.049 

Removal of internal genitalia, n (%) 19 (95.0) 34 (61.8) 45 (37.8) <0.001 

Reconstructive genital surgery, n 
(%) 

9 (45.0) 15 (27.3) 8 (6.7) 0.000 

 

5.5 Regret (Study II) 

In Study II, regret occurred in 4 (1.8%) patients. Of the five patients 

experiencing regret in Study I, one patient was later noticed to have experienced 

temporary regret during the diagnostic process and therefore was not included in 

the regret statistics of later studies. 

Patients experiencing regret of the transition process were managed in a 

multidisciplinary team, and the potential detransition interventions were planned 

individually. The regret was brought up 13 to 98 months after the chest 

masculinization. All patients experiencing regret quit their masculinizing 

hormonal treatment. One patient went through feminizing chest surgery as a part 

of their detransition, and one patient was considering feminizing chest surgery 

when the data collection ended. Two patients changed their social security gender 

status back to woman, one patient had refrained from changing the social security 
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gender status to man in the first place and one patient lacked information on their 

change of social security gender status.  

5.6 Patient-reported satisfaction (Study III) 

Of the 220 patients invited to the study, 123 participated, giving us a response rate 

of 56%. The median follow-up time since the chest masculinization procedure to 

replying to the questionnaire was 63 (IQR 60) months. The sociodemographic and 

clinical features of the participants are shown in Table 15. Regarding the features 

reported in Table 15, we observed no statistically significant differences between 

the participants and non-respondents.  

Table 15 Sociodemographic and clinical features of patients in Study III. Reproduction 

permitted by Elsevier.191 

IQR = interquartile range, BMI = body mass index, n = count, NAC = nipple–areolar complex 
 

Respondents n = 123 

Age (years), median (IQR) 23 (7) 

Preoperative hormonal treatment (months), median (IQR) 11 (11) 

BMI, median (IQR) 23.5 (6.2) 

Binding, n (%) 69 (88) 

Cup size, median B 

Somatic comorbidity, n (%) 51 (44) 

Psychiatric comorbidity, n (%) 90 (78) 

Psychiatric medication, n (%) 33 (29) 

Surgical technique  
- periareolar, n (%) 
- double incision, pedicular NAC relocation, n (%) 
- double incision, free NAC graft, n (%) 

 
59 (52) 
36 (32) 
19 (17) 

Removed tissue g, median (IQR) 203 (233) 

Minor complication, n (%) 

Wound infection, n (%) 

54 (46) 

7 (6) 

Major complication, n (%) 

Surgically removed hematoma, n (%) 

16 (14) 
10 (9) 

Secondary corrections, n (%) 65 (56) 

Postoperative follow-up time (months), median (IQR) 18 (21) 

 

Six participants returned an incomplete chest scale (missing data 50% n=1, 

missing data <50% n=5), while three participants returned incomplete nipple 

scales (missing data  50% n=1, missing data <50% n=2).  
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The median scores on the chest and nipple scales were 76 (IQR 30.5) and 68 

(IQR 34), respectively. The distribution of the scores is presented in Figure 15 and 

Figure 16. 

 

 

Figure 15 Distribution of chest scores. Reproduction permitted by Elsevier.191 

 
Figure 16 Distribution of nipple scores. Reproduction permitted by Elsevier.191 

 

When evaluating correlations of sociodemographic and clinical features to the 

patient-reported satisfaction, as shown in Figure 17 and Figure 18, there were no 

statistically significant differences in BODY-Q Chest module scores between the 

surgical techniques. Regarding chest and nipple scores, the p-values were 0.024 

and 0.177, respectively. When comparing the standalone scar item, there was no 

significant difference between the techniques (Group 1 median = 3, IQR = 1; Group 

2 median = 3, IQR = 1; Group 3 median = 3, IQR = 0; p-value 0.368). As shown in 

Figure 19, the number of secondary corrections had a negative correlation with the 
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chest module score (p-value < 0.001). Neither sociodemographic nor clinical 

features had statistically significant associations with the nipple scores.  

 

 

Figure 17 Distribution of chest scores between different surgical techniques. Group 1 = 
periareolar techniques including the transareolar, infra-areolar, concentric circular, 
and extended concentric circular techniques. Group 2 = double incision with pedicular 
NAC relocation. Group 3 = double incision with free NAC graft. p-value = 0.024.  
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Figure 18 Distribution of nipple scores between different surgical techniques. Group 1 = 
periareolar techniques including the transareolar, infra-areolar, concentric circular, 
and extended concentric circular techniques. Group 2 = double incision with pedicular 
NAC relocation. Group 3 = double incision with free NAC graft. p-value = 0.177. 

 

Figure 19 Distribution of chest scores depending on the number of secondary corrections. p-
value < 0.001.  
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5.7 Patient-reported health-related quality of life (Study 
III) 

Of the participants, one participant was excluded due to missing data. The 

remaining participants had a mean 15D index score of 0.925. The difference 

compared to the age-standardized Finnish male population was both clinically 

important and statistically significant, with the reference population having a 

mean index score of 0.952 (p-value < 0.001). Compared to the age-standardized 

Finnish female population, neither a clinically important nor a statistically 

significant difference was detected (15D index score mean 0.935, p-value 0.118). 

The comparisons of the 15D profiles of our participants and the reference 

populations are shown in Figure 20 and Figure 21.  

 

 

Figure 20 Comparison of the 15D profiles of the participants and the Finnish age-standardized 
male population. Move = Mobility, See = Vision, Hear = Hearing, Breath = Breathing, 
Sleep = Sleeping, Eat = Eating, Speech = Speech, Excret = Excretion, Uact = Usual 
activities, Mental = Mental function, Disco = Discomfort and symptoms, Depr = 
Depression, Dist = Distress, Vital = Vitality, Sex = Sexual activity. Statistically and 
clinically significant differences in sleeping (p-value < 0.001), usual activities (p-value 
< 0.001), depression (p-value < 0.001), distress (p-value < 0.001), vitality (p-value < 
0.001), and sexual function (p-value < 0.001). The difference in the mean 15D score 
between the groups is statistically significant and clinically important (p-value < 0.001). 
Reproduction permitted by Elsevier.191 
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Figure 21 Comparison of the 15D profiles of the participants and the Finnish age-standardized 
female population. Move = Mobility, See = Vision, Hear = Hearing, Breath = Breathing, 
Sleep = Sleeping, Eat = Eating, Speech = Speech, Excret = Excretion, Uact = Usual 
activities, Mental = Mental function, Disco = Discomfort and symptoms, Depr = 
Depression, Dist = Distress, Vital = Vitality, Sex = Sexual activity. Statistically 
significant differences detected in usual activities (p-value = 0.001), discomfort and 
symptoms (p-value = 0.001), and distress (p-value < 0.001). Reproduction permitted 
by Elsevier.191 

Shown in Figure 22 and Figure 23, participants with psychiatric comorbidity or 

psychiatric medication had significantly lower 15D index scores than other 

participants. No other significant differences in sociodemographic or clinical 

features were detected. 
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Figure 22 Distribution of 15D index scores depending on psychiatric comorbidity status. No 
psychiatric comorbidity: 15D index score median = 0.986, IQR = 0.024. With 
psychiatric comorbidity: 15D index score median = 0.935, IQR 0.109. p-value < 0.001. 
Reproduction permitted by Elsevier.191 

 

Figure 23 Distribution of 15D index scores depending on psychiatric medication status. No 
psychiatric medication: 15D index score median = 0.968, IQR = 0.077. With psychiatric 
medication: 15D index score median = 0.886, IQR = 0.109. p-value < 0.001. 
Reproduction permitted by Elsevier.191 
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5.8 Panel evaluation of postoperative result (Study IV) 

The selection of the study population is visualized in Figure 24. Forty-eight 

patients with sufficient postoperative photographs were identified. Of these 

patients, 26 filled in the BODY-Q Chest module (54%). Clinical features of the 

patients are shown in Table 16. The threshold for statistical significance was set at 

0.05/30 = 0.0017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24 Flowchart of patient selection 

Patients operated 2005–2018  

N = 225 

Patients with sufficient 

postoperative photographs n = 48 

Inadequate postoperative 

photographs n = 177 

Patients invited to fill in the 

survey n = 47 

Patient with unknown address 

 n = 1 

Patients who participated in the 

survey n = 26 

Non-respondents n = 21  
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Table 16 Clinical features 

IQR = interquartile range, NAC = nipple–areolar complex 

 Patients N = 48 

Age at surgery, median (IQR) 24 (IQR = 6) 

Periareolar techniques, n (%) 29 (60%) 

Horizontal incision with pedicular NAC relocation, n (%) 10 (21%) 

Horizontal incision with free NAC graft, n (%) 7 (15%) 

Horizontal incision with other or mixed NAC technique, n (%) 2 (4%) 

 

The median overall score of all items given by the panel was 3.2 (IQR 0.5). The 

median overall score in chest-specific items was 3.4 (IQR 0.6) and in nipple-

specific items 3.2 (IQR 0.6). When looking at the overall score of all items given to 

each patient, no significant difference emerged between male (median 3.3, IQR 

0.6) and female panel members (median 3.1, IQR 0.4).  

The ICC value for the panel was poor, 0.48 (p<0.001), and per question ranged 

between 0.19 and 0.70, yielding poor to moderate inter-rater reliability. In Table 

17, the items are listed according to the level of inter-rater reliability from best to 

worst. The ICC for female and male panelists was 0.44 (p < 0.001) and 0.48 (p < 

0.001), respectively. The surgeons had an ICC of 0.437 (p < 0.001) and the non-

surgeon 0.562 (p < 0.001).   

 

Table 17 Inter-rater reliability of items  

*Moderate, ^Poor. ICC = intraclass correlation coefficient 

Item ICC p-value 

8, shape of breast 0.697* <0.001 

2, appearance of scar 0.620* <0.001 

10, masculinity of chest from the front 0.590* <0.001 

11, masculinity of chest from the side 0.563* <0.001 

9, size of breast 0.563* <0.001 

3, size of areola 0.453^ <0.001 

1, positioning of scar 0.450^ <0.001 

5, shape of areola 0.392^ <0.001 

12, symmetry of chest 0.351^ <0.001 

4, positioning of areola 0.290^ <0.001 

7, size of nipple 0.243^ <0.001 

6, shape of nipple 0.191^ <0.001 
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The delay from the postoperative photographs to participants filling in the 

questionnaire was a median of 2 years and 5 months, with a range from 2 months 

to 9 years. The respondents reported a median chest score of 76 (IQR 34) on a scale 

from 1 to 100 and a median nipple score of 75 (IQR 37) on a scale from 0 to 100. 

Table 18 presents the scores given by panelists and patients based on the surgical 

technique applied.  

Table 18 Panel scores and patient-reported outcome based on surgical technique. IQR = 

interquartile range. 

Technique Overall 
score 

Overall 
chest-

specific 
items 

Overall 
nipple-
specific 
items 

BODY-Q 
Chest 
score 

BODY-Q 
Nipple 
score 

Periareolar 
techniques, 
median (IQR) 

3.4 (0.8) 3.4 (1.2) 3.3 (0.6) 67 (17) 62 (41) 

Horizontal 
incisions, median 
(IQR) 

3.2 (0.3) 3.3 (0.4) 3.1 (0.3) 81 (23) 86 (32) 

p-value 0.114 0.480 0.042 0.085 0.052 

 

When analyzing single items that were rated by the panelists and included in 

the BODY-Q Chest module, the correlation coefficients between panelists and 

patients varied from 0.05 to 0.31, but the correlations were not statistically 

significant. The items compared are listed in Table 19.  

 

Table 19 List of items filled out by both the panel and patients 

*Compared with the panelists’ items regarding both areola and nipple 

BODY-Q Chest module Item 4. How masculine does your CHEST (breast area) look? 

BODY-Q Chest module Item 10. How does your naked CHEST (breast area) look in the 

mirror? 

BODY-Q Chest module Item 11. How do the scars from your surgery look? 

BODY-Q Nipple module Item 1 (x2). How does the shape of your nipples look? * 

BODY-Q Nipple module Item 2 (x2). How is the size of your nipples? * 

 

As an example, concerning patient A shown in Figure 25, the panelists’ scores 

varied from 1 to 4, ranging from very dissatisfied to very satisfied regarding the 

position of the scar, size of the areola, shape of the nipple, size of the nipple, shape 

of the breast, and masculinity of the chest from the side. Patient A himself reported 

being satisfied with the size of the nipples as well as the shape of the nipples. 
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Further, Patient A reported being very satisfied with the masculinity of the chest 

from the side. 

 

 

Figure 25 Postoperative images of patient A. Images from HUS patient databases. Patient 
pictures used with written consent from the patient. 
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6 Discussion 

 

6.1.1 The BODY-Q Chest module is a valid instrument in 
transgender men 

In Study I, the BODY-Q Chest module showed sufficient consistency and 

reliability when applied to transgender men after chest wall masculinization. The 

observed ceiling effect was expected due to the postoperative set up and therefore 

does not threaten the accuracy of the instrument. The result is in line with the 

previous study using the BODY-Q Chest module in a transgender population, 

where a ceiling effect was also observed.141 Moreover, the same phenomenon has 

also been identified in a population that included gynecomastia and weight-loss 

patients, with 15% and 17% scoring maximum scores, respectively.140 Hence, the 

results appear to confirm the proper postoperative outcome after chest wall 

masculinization, and the absence of a ceiling effect would have been highly 

suspicious. However, a change in the long-term recovery could be hard to assess 

using the BODY-Q Chest module due to the skewed scores.  

Sufficient internal consistency was ensured with Cronbach’s , and EFA 

confirmed a unidimensional structure. Since there is a scarcity of previous studies 

on the subject, the comparison to previous findings lean heavily on the 

development process of the BODY-Q Chest module and the recent validation of the 

module in the Canadian population.140, 141 

Correlation between the dimensions of the 15D and the scores of the chest and 

nipple scales was negligible or low at best. This emphasizes the differences 

between the 15D, being a comprehensive QoL instrument but not sensitive enough, 

and the BODY-Q Chest module, having a specific aesthetic target. This signifies 

the demands on a PROM that explicitly measures an aesthetic result and enables 

the detection of relevant outcomes after chest wall masculinization. 

Surprisingly, when we analyzed the correlation between the BODY-Q Chest 

module scores and the time from chest wall masculinization in Figure 12, we found 

the score to be higher among those patients who had recently been operated on. 

However, due to the cross-sectional nature of our study, conclusions about the 

development of scores over time cannot be made. This could be an indication of 

the theorized postoperative “honeymoon phase”, where the postoperative 
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satisfaction is reported to be high during the first year after surgery but later 

decreases to a steadier state.192, 193 

Regarding autocorrelation, Study I found substantial goodness of fit and a 

strong positive correlation between the two scales of the BODY-Q Chest module. 

Thus, it is justified to include both scales in the BODY-Q Chest module. 

What remains to be studied is the test–retest reliability of the BODY-Q Chest 

module. 

After our survey was performed, the development of a new PROM designed for 

transgender patients specifically, the GENDER-Q, had begun.194  The GENDER-Q 

is a part of the Q-portfolio and is being developed to evaluate PRO in adults and 

adolescents receiving gender-affirming treatment. It comprises numerous 

unidimensional scales assessing aspects of appearance (face, hair, body, breast, 

chest, genital surgery, donor site), HRQoL (psychosocial, physical, sexual), and the 

experience of medical care and devices.195 Since the development is still ongoing, 

the evaluation of whether the chest scale of the GENDER-Q differs from the chest 

scale of the BODY-Q remains to be seen. The GENDER-Q might also offer a long-

awaited valid HRQoL tool for transgender patients. However, regarding 

comparability to populations outside the gender minorities, the use of 

comprehensive generic HRQoL tools might be preferable.  

Furthermore, during our study, another novel questionnaire, the TRANS-Q 

was developed. The TRANS-Q was developed to evaluate patient-reported 

outcomes (PROs) in pre- and postoperative patients undergoing gender-affirming 

chest masculinization.196 Differing from the BODY-Q Chest module, the TRANS-

Q includes items on sexual appearance and sexual confidence. At the beginning of 

our study, the TRANS-Q was neither in clinical use yet nor had it been translated 

into Finnish. 

For now, the BODY-Q Chest module remains the only PROM designed and 

validated for patients undergoing chest masculinization in Finnish. Our 

substantial patient material adds to the validity of the BODY-Q Chest module with 

a focus on construct validity, content validity and internal consistency. Based on 

our findings, the BODY-Q Chest module will also offer a suitable reference 

instrument if developing new tools to evaluate satisfaction with chest wall 

masculinization. The use of validated instruments enables a comparison of the 

results and provides a more sensitive quantitative measure of patient-reported 

satisfaction. 

6.1.2 Sociodemographic and clinical features 

Psychiatric comorbidities have been shown to be more common in transgender 

than cisgender populations, and this appears to apply when our data is compared 

to the Finnish population in general.197-200 In our patient population, depression 
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was more common than in other studies on transgender individuals, but our levels 

of anxiety disorders were in line with other studies.113, 197 Somatic comorbidities 

are rarely reported on, but the somatic health in our data appeared to be better or 

in line with previous studies on the subject and the Finnish population in 

general.113, 200-204 

We previously used BMI <30 as eligibility criteria for chest masculinization and 

require abstinence of smoking before surgery, as well as preoperative hormonal 

treatment for 12 months. After this study was conducted, in 2023, the general BMI 

limit has been reduced to 28. The BMI criteria is applied due to assumed impacts 

on the postoperative outcomes and aesthetic result, as well as anesthesia-related 

safety aspects. The use of BMI as a criterion varies across studies and countries, 

with some units don’t having a BMI limit at all. In our Finnish population, obesity 

(BMI>30) has recently been reported in 19% of women under 30 years old and 

17% of men of the same age.205 Of all adults, 30% of women and 27% of men are 

obese.205 Simultaneously in for example the United States of America (USA), the 

proportion of obese adults has been reported as 40.3%.206 In particular, in the USA 

where the weight distribution of the population differs significantly from Finland, 

chest masculinization has been performed even on patients with a BMI over 50.207, 

208  

Compared to many other studies, our patients in their early twenties are clearly 

younger than other studies where patients are generally approaching thirty.6, 7, 110, 

143 This could be due to our good accessibility to care in public healthcare and a 

clear path to gender-affirming surgery. Another possible reason could be the 

comparably low costs for the patient, where treatment can be pursued without 

major personal savings. Another Nordic study has reported similar age findings as 

our study.116 

Although our study did not indicate that obesity, smoking or shorter hormonal 

treatment increases the risk for complications or secondary corrections, we are 

cautious to make conclusions due to our skewed data. The number of smokers and 

obese patients were modest and only a few patients had hormonal treatment for 

less than six months.  

6.1.3 Choice of surgical technique 

Our ratio of different surgical techniques clearly differs from other studies, with 

an overrepresentation of periareolar techniques compared to other studies.107, 114, 

130, 131 This could partly be due to our patients having lower BMI and being younger 

than patients in some other studies. This is associated with smaller breasts and 

usually better skin quality. In our clinic, the technique is chosen by the operating 

surgeon together with the patient. Our aim has been to avoid unnecessary scar 

burden and favor less invasive techniques. Our clinical experience is that patients 
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also prefer periareolar techniques with less distinguishable scars. Although we did 

not use an algorithm for selection of the surgical technique, the individual 

evaluation was based on the same factors that are applied in the published 

algorithms.107, 114 However, even with the increased representation of periareolar 

techniques, they were not associated with the development of complications or 

secondary corrections. In a recent multicenter prospective material including our 

clinic from years 2020–2022, the use of periareolar techniques appears to have 

decreased to under 20%, while the most frequently applied technique is DIFNG.209  

6.1.4 High complication rates 

Our total complication rate remained clearly higher than in other studies.5, 110, 111, 

114 The reporting of complications varies widely.112, 118, 128 Studies often lack clear 

definitions of complications, which hinders the direct comparison of results and 

underlines the need for systematic reporting. The high complication rate may be 

partially caused by including CD grade I in our complications, which can 

sometimes be interpreted as a part of normal postoperative healing. Overall, using 

the CD classification results in reporting complications despite the etiology, while 

several studies prefer to predefine the etiologies reported, inevitably leading to 

underreporting some complications.6, 7 Another aspect confusing the comparison 

of complication rates is the variation of reporting complications either per patient 

or per breast.  

Our 11.1% rate of acute hematoma revisions is in line with previous studies on 

the subject, reporting a rate of 5–9.2%.107, 110, 111, 113  

We found no statistically significant difference in the rates of major or minor 

complications between the different surgical techniques. Although some studies 

have noted more complications in patients operated with periareolar techniques, 

the different results might be partially caused by technical research aspects such 

as reporting only selected complication etiologies or inspecting complications per 

breast instead of per person.6, 7, 114 Our results are consistent with several studies 

that show complication rates do not differ between the surgical techniques even if 

trends toward more complications in periareolar operations are detected.6, 111, 113, 

122 To conclude, regarding complications, techniques utilizing a horizontal incision 

appear to have as many, or fewer, complications compared to periareolar 

techniques. 

Despite age, we found no factors associated with postoperative complications. 

One study has reported a similar finding to ours, that older age is associated with 

higher complication rates.7 It has been suggested that smoking also increases 

complication rates, but this was not confirmed in our data.7 Previous studies on 

chest masculinization do not indicate a correlation between obesity and 

postoperative complications.113, 115, 208 Study populations have been small, 
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however. In comparison, studies concerning reduction mammaplasty show an 

increased risk of complications in obese patients.210, 211 Neither psychiatric nor 

somatic comorbidities were associated with higher complications rates.  

Patients developing scar-related problems did not differ from other patients, 

nor did the surgical technique impact the development of scar-related problems. 

Knowledge in this area is sparse, and apart from surgical technique, we fail to find 

data on factors impacting scar-related problems from the literature.112  

6.1.5 High rates of secondary corrections  

We detected clearly higher rates of secondary corrections than other studies. This 

could be partially explained by our long follow-up time and by including 

corrections done under local anesthesia as well as planned secondary 

interventions such as NAC tattoos. However, the inconsistent reporting practices 

complicate direct comparison with other studies. Besides having a high rate of 

secondary corrections, the repetitive corrections in our data remain exceptional. 

Only a couple of studies reported a need for tertiary corrections.102, 111  

Our long follow-up with a median of over one year and ranging up to nine years 

might partially explain the high rate of corrections, since a short follow-up fails to 

identify the need for correction. With some studies reporting a follow-up of about 

three months, it seems unlikely that the wound-healing process would be finished 

to the stage where the need for corrections could be reliably evaluated.110, 129, 132 It 

appears that most studies with a follow-up time close to one year or longer have 

secondary corrections in about one in four or one in five breasts or close to half of 

the patients.111, 117, 118, 126 Only one study reported no need for secondary corrections 

despite having a follow-up time of over two years.128  

As argued in the introduction, the impact of the costs of secondary corrections 

should also be taken into account. Our results of a large portion of patients 

undergoing secondary corrections are in line with other studies from the Nordic 

countries, which have similar funding principles of public healthcare.111, 116, 117 This 

probably leads to a greater incidence of final refinement interventions. The 

threshold for a patient to request secondary corrections is not thought to be 

significantly affected by financial restrictions. Still, only a fraction of health 

insurances in the USA cover revisionary procedures, which inevitably effects the 

possibility for some people to seek care.133 

We found no difference in the frequency of secondary corrections between the 

different surgical techniques. Several studies report a significantly higher rate of 

secondary corrections in periareolar techniques compared to horizontal incision 

techniques.113, 122, 130, 131 However, other studies have found correction rates to be 

similar across surgical techniques when looking at unplanned revisions.113, 124 With 

a clearly higher rate of secondary corrections, it might be that our large proportion 
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of minor revisions outside the operating room blurs the actual impact of the 

surgical technique. However, the periareolar techniques at least do not appear 

superior to other techniques in this matter.  

We did not detect any sociodemographic or clinical feature to be associated 

with the rate of secondary corrections. Neither psychiatric nor somatic 

comorbidities were associated with higher complication rates. One study has 

reported older age and smoking as risk factors for secondary corrections, while 

another found all patients with complications underwent secondary corrections.111, 

116 However, due to our skewed data with only a handful of smokers and obese 

patients, and only a few patients with hormonal treatment for less than six months, 

we are cautious to make conclusions regarding these features based on our 

findings.  

6.1.6 Changes in trends over time 

Previous studies show that few transgender men proceed to genital surgery.3, 96, 97 

Therefore, it remains exceptional that nearly all patients in Study II, who 

underwent chest wall masculinization in 2005–2009, have also proceeded to the 

removal of internal genitals. Furthermore, almost half of these patients have had 

reconstructive genital surgery. Since the removal of internal genitalia in our data 

usually occurs within one year after chest masculinization, and the reconstructive 

genital surgery within a couple of years, it seems unlikely that this trend would be 

solely explained with the shorter follow-up of patients operated on in 2010–2018. 

More likely, it appears like an actual change either within the transgender 

population or factors related to the healthcare system. Regardless, the shift brings 

us closer to the situation observed elsewhere in the world.3, 96, 97 Reconstructive 

genital surgery of transgender men, especially phalloplasty, is often performed as 

a multiphase surgery and the rehabilitation after the intervention is demanding 

and long-lasting.212-214 Therefore, this shift might be due to a more realistic 

approach to the challenges and outcomes of reconstructive masculinizing genital 

surgery, especially as the recent clinical experience in our clinic is that patients 

have started to prefer metoidioplasty over phalloplasty.  

On the other hand, the gender diverse population appears to be in transit as a 

whole. Most people seeking gender-affirming care are assigned female at birth 

(AFAB) and their number grows faster than those assigned male at birth (AMAB).2, 

3, 41, 215 The large proportion of AFAB patients seeking gender-affirming care has 

been noted, but the underlying causes are unclear. Furthermore, the 

understanding of gender identities has shifted from the traditional binary 

understanding to a more fluid and flexible view, interpreting gender as a spectrum 

with several possible dimensions. The increased understanding and recognition of 

gender identities outside the binary division might affect the patient’s view of 
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themselves. The more diverse understanding of gender identities has also been 

established in ICD-11, where the previous code of Transsexualism has been 

replaced with Gender incongruence of adolescence and adulthood.52 In our 

experience, the proportion of gender-fluid people attending gender-identity clinics 

and seeking care has increased in recent years, but this is inevitably also affected 

by the new law of gender affirmation and the national guideline on the treatment 

of gender dysphoria, which gave non-binary individuals access to some gender-

affirming surgical interventions.  

6.1.7 Good postoperative patient-reported satisfaction 

Our findings are in line with previous studies using the BODY-Q Chest module, 

and reflect the findings of studies that apply other PROMs.107, 110, 112, 124, 140, 142, 144 

Study III supports the general understanding that transgender men are satisfied 

with the postoperative result after chest masculinization. Even though many 

studies on satisfaction are made in a retrospective setting, several prospective 

studies have recently demonstrated clear improvement in patient-reported 

satisfaction.124, 143, 144, 216 The postoperative satisfaction reported in Study III is in 

line with the postoperative results in other studies using the BODY-Q Chest 

module.108, 142-144, 217 

Regarding the use of the BODY-Q Chest module on cisgender patients, the 

PROM has been applied mainly on gynecomastia patients. Studies on 

postoperative gynecomastia patients report mean chest scores from 62 to 82 and 

nipple scores from 67 to 75, which are in line with our results.218, 219 Only one study 

reports BODY-Q Chest module results in both cis- and transgender patients.140 In 

this setting, no direct statistical comparison between cis- and transgender patients 

was made, but when comparing means, transgender men reported worse 

satisfaction in their chest appearance compared to preoperative gynecomastia 

patients and cisgender men waiting to undergo chest contouring surgery after 

massive weight loss.140 The increase  from pre-operative to post-operative BODY-

Q Chest module scores appear greater in postsurgical transgender patients than in 

postsurgical gynecomastia patients.140  

We found no statistically significant differences in PRO between participants 

operated on using different techniques. However, when examining the chest 

scores, though not reaching the threshold of statistical significance, the scores 

appear inferior in the periareolar incision group. This is in line with previous 

studies and raises the concern of why patients with less scar burden, better skin 

quality, and smaller breasts do not have better scores than other patients.110, 122 

Especially since our patients with periareolar techniques reported similar 

satisfaction with their scar appearance as participants with larger horizontal scars. 

However, in our material periareolar techniques were used on a larger proportion 
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of patients and on larger breasts than in many other studies. This patient selection 

might have led to a smaller scar burden at the cost of other aspects, for example 

the shape of the chest. Further, if only applied on small breasts, periareolar 

techniques would probably yield more favorable results. Based on these results, we 

argue that periareolar techniques should not be favored simply due to the assumed 

smaller scar burden.  

Knowledge on background factors impacting patient satisfaction is scarce, but 

planned corrections reportedly have a negative association with chest and nipple 

scores.142 The findings of Study III may support this, although most of the 

corrections were unplanned in our material, since the number of secondary 

corrections correlated negatively with the patient-reported chest score. Whether 

the corrections are a consequence of patient-reported dissatisfaction or vice versa 

remains uncertain. In the Finnish publicly funded healthcare system, corrections 

have usually been done at a low threshold if a patient expresses dissatisfaction 

regarding the surgical result. However, since the chest module score is 

significantly lower in patients with several secondary corrections, the question 

arises whether the dissatisfaction is caused by something other than just the 

appearance of the chest. On the other hand, our results could indicate that a 

dissatisfactory result in the primary operation is challenging to improve upon with 

secondary corrections. One study has reported higher BMI to correlate with lower 

satisfaction, but no such phenomenon was detected in Study III.142 Other studies 

have suggested that sociodemographic features do not correlate with patient-

reported satisfaction.122, 143 Since psychiatric comorbidities are reported to be high 

among transgender men, their impact on patient-reported satisfaction remains an 

interest.220 Similarly to results in Study III, psychiatric comorbidities do not 

appear to be associated with patient-reported satisfaction in other studies.122, 143 

Even though some prospective studies on patient-reported satisfaction exist, 

only one of these provide a follow-up of one year,216 while the others’ postoperative 

outcomes are reported at six months.124, 143, 144 Due to the length of the wound-

healing process, longer postoperative follow-ups are preferred, especially since the 

appearance of the NAC is known to change until at least one year after surgery.221 

Regret after chest masculinization is reported to be rare. In our study, the level 

of regret was similar to previous studies reporting regret, ranging from 0% to 

3%.134, 135, 145, 222 However, contrary to our data on regret, previous studies have 

collected regret from survey results. Due to the rarity of reporting regret, further 

conclusions on causes and symptoms are difficult to make based on singular 

results. A systematic review on regret after any gender-affirming surgery showed 

it to be 1–2%.223 The main reasons for regret regarding transition appear to be 

difficulty in life with the new gender role or failure of surgery to reach their 

goals.223 The proportion of major regret (those aiming to de-transition) versus 
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mild or occasional regret is challenging to establish due to the variation in 

reporting.223  

6.1.8 Good postoperative health-related quality of life 

The good postoperative HRQoL reported in our present study agrees with 

previous studies.138, 144, 222 Due to the retrospective nature of our survey, no 

accurate conclusion can be made concerning the impact of chest masculinization 

on HRQoL. However, the comparison to the age-standardized reference 

population in Study III provides a favorable overall view of the participants’ QoL. 

Only a couple of studies have addressed psychosocial or psychiatric wellbeing 

aspects after chest masculinization in a prospective setting. One study noted a 

reduction in anxiety (measured with the GAD-7), depressive symptoms (measured 

with the PHQ-9), and body image–related quality of life (measured with BIQLI) 

after chest masculinization.143 This study did not observe an association between 

the aforementioned measurements and psychiatric comorbidities. Another study 

has also noted a significant improvement in psychosocial wellbeing measured with 

the psychosocial wellbeing domain of the BREAST-Q.124 A third study developed a 

new UCSF Gender QoL tool and detected a significant improvement in social 

health.149 However, the one study using a generic quality of life tool, the EQ-5D, 

did not observe significant reduction after chest masculinization.144 

In Study III, no aspects of the surgery itself were associated with the HRQoL, 

but as expected, psychiatric morbidity had a negative correlation with the overall 

HRQoL. A similar finding has been noted in studies addressing psychosocial 

wellbeing, as well as studies applying generic HRQoL tools.142, 144 

Unfortunately, many of the previous studies using, for example the GAD-7, 

PHQ-9, BIQLI and BREAST-Q, target specific and limited areas of psychosocial 

and psychiatric wellbeing rather than generic HRQoL. Similarly, the UCSF Gender 

QoL is inevitably patient-group specific, which limits comparability to control 

populations. Despite being widely used, the EQ-5D, having 5 dimensions rated at 

3 levels, is not as comprehensive as the 15D.173 Although in direct comparison both 

the 15D and EQ-5D have been found to have sufficient construct validity, the EQ-

5D has been reported to be less sensitive than the 15D.178, 224 

Since gender dysphoria and therefore gender-affirming care affects an 

individual’s life in a complex and multidimensional way, we do believe in the 

importance of addressing QoL aspects in gender-affirming care. The use of 

multiple questionnaires addressing several QoL aspects is ambitious and 

admirable, but we prefer seeing a wider use of generic HRQoL instruments to 

provide a holistic approach to the evaluation of our patients. 
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6.1.9 Panel evaluation of the aesthetic result lacks consistency 

Although scales used in previous studies vary, our panel-reported results appear 

similar to those in the literature, where five-point Likert scales have provided 

overall scores between 3.4 and 4.6, and four-point scales an average of 3.4.7, 108, 114, 

137 This indicates that overall the aesthetic result after chest masculinization is 

good.  

Concerning the impact of the surgical technique, previous studies with 

clinician-reported outcomes have shown more favorable results with “keyhole” or 

concentric circular techniques than with other techniques, usually DIFNG.7, 102, 114, 

145 Study IV did not detect a significant difference between these groups. One 

possible explanation for the discrepancy is selection of the surgical technique. In 

our data, periareolar techniques were used in over half of the operations, while 

other studies with panel evaluation, and studies on chest masculinization in 

general, have more often used double incision techniques.7, 114 In one study, 

periareolar techniques predominated, but aesthetic evaluation was performed by 

only one surgeon, reducing the reliability relative to a panel evaluation.102  

Direct statistical comparison of clinician- and patient-reported outcomes has 

not previously been conducted, although some studies have reported both 

outcomes.102, 137, 145  In our data, no significant correlation emerged between panel 

evaluation and patient-reported outcomes when identical items from both 

evaluations were inspected. This supports the theory that patients and clinicians 

rate aesthetics differently.162, 225 However, since the panel and patient evaluations 

were performed at different time-points, the value of our finding is limited and 

should be interpreted with caution.  

In this study, inter-rater reliability was poor. This applied especially to aspects 

related to the areola and nipple. The large variation suggests a lack of consensus 

about the desired outcome and the optimal positioning and shaping of the NAC. 

On the other hand, regarding aspects like the shape and masculinity of the chest, 

a better agreement was observed. In contrast to earlier studies on aesthetic 

evaluation, we found no significant difference between female and male raters.  

In previous studies, smaller panels of three or four members have provided 

reliable evaluations.157-159 Based on these findings, our panel size should be 

sufficient for reliable evaluation. The panel was also gender-balanced and 

contained several professionals, although mostly surgeons with long experience in 

breast surgery, which should have added to the reliability.  

Since postoperative images are usually taken at a certain time after the primary 

surgery, it is likely that patients with corrective interventions had not yet reached 

our inclusion criteria of images needing to be taken at least 12 months after the 

primary surgery or in the case of secondary corrections, at least 6 months after the 

last correction. Therefore, patients without corrective interventions are more 

likely to have been included in the data. 
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Due to the biases of PROMs and the human tendency to report satisfaction on 

self-chosen matters, we prefer to apply other aesthetic outcome measures besides 

PROMs to gain a more comprehensive view of the outcome. Surgeons’ view of an 

optimal result is particularly important since it directly impacts the result of the 

operation. Based on these findings, we argue that, unfortunately, the previous 

knowledge on the reliability of panel evaluations of surgical results does not apply 

to chest masculinization. We also claim that this is mainly due to a lack of 

consensus about the desired result. This might be related to the fact that chest 

masculinization has clearly increased only in the past decade.94, 100 The 

development of a consensus on the desired and acceptable result should be 

addressed, and the development of a clinician-reported aesthetic outcome 

instrument for this patient group would facilitate reaching this goal.  

6.2 Strengths and limitations 

One main strength of this thesis is the quality of the retrospective patient material 

it is based on. The material provides a large sample size in a true clinical setting. It 

comprises patients over a 15 year time period and a significant proportion of 

patients on a national level due to the centralization of gender-affirming 

treatment. Even though access to chest masculinization was previously restricted 

to only patients with the F64.0 diagnosis, it seems likely that our study population 

comprises some individuals with a more fluid gender experience, who might have 

emphasized their masculinity in the diagnostic process to obtain access to surgery. 

In the survey of Study I and Study III, the response rate of over 50% can be 

considered very good. Although the response rate can be considered sufficient, 

face-to-face recruitment would most likely have produced higher participation. 

This was unfortunately not possible in our study setting. In Study I and III, we 

found no statistically significant difference between respondents and non-

respondents. Hence, the data are considered to represent the population of 

interest. However, the non-respondents may cause bias in our material since the 

underlying causes for responding or lack of response remain uncertain. 

In Study I, as a characteristic of chest masculinization, the operation usually 

includes the shaping of both the nipple and the areola. Thus, the lack of areolar 

items in the BODY-Q Chest module is a limitation that should be taken into 

consideration when applying the instrument to transgender men. We were also 

unable to examine test–retest reliability due to the lack of two separate collections 

of the instrument. This was, however, outside the scope of Study I. Additionally, 

validation in non-binary patients remains to be done. 

In Study II, the follow-up was significantly longer compared to several previous 

studies.110, 113, 118 The application of a systematic and structured classification in the 

ranking of complications despite the etiology would enable more reliable 
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comparison in further studies. A main limitation of Study II is the retrospective 

setting and lack of protocols for patient journals, leading to missing data. 

In Study III, the good response rate and long follow-up provides a reliable view 

of the postoperative situation after chest masculinization. However, due to the lack 

of preoperative PROMs no conclusions regarding the effect of chest 

masculinization on the outcome measures can be made.  

Another main strength in this study is the aim to apply validated measurements 

whenever possible. The BODY-Q Chest module is a valid instrument in 

transgender men and the 15D is a widely used HRQoL instrument. Both 

instruments were accessible in Finnish. 

Due to the lack of a validated clinician-reported outcome tool, the use of 

author-designed items with Likert scales has thus far been considered acceptable 

in the evaluation of aesthetic results. A strength of our Study IV is the size and 

composition of the panel.  

An unfortunate limitation of Study IV is the small proportion of patients with 

sufficient postoperative images taken. This undoubtedly exposes Study IV to 

selection bias, especially regarding the risk of excluding patients without corrective 

interventions. Based on the findings in Study III regarding the negative association 

between repetitive corrective interventions and patient-reported satisfaction, 

these patients would have been of particular interest in Study IV but are 

unfortunately likely to have been excluded. Another clear limitation is that the 

patient images and the PROs were obtained at different time-points. Although the 

postoperative wound healing should be finished after one year, there are several 

other factors that could impact the appearance of the chest after the images were 

taken, possibly affecting panel evaluation and patient-reported results. Therefore, 

direct comparison of the PROM and panel evaluation might be biased.  

A main limitation of this thesis is that the results only apply to transgender men 

since our material lacked non-binary patients. Since gender identity in the study 

population may expand beyond binary gender norms, comparison of HRQoL to 

the binary reference population can cause bias. Considering the single-center 

design of the study, the results might not generalize to other contexts due to 

differences in cultural and structural aspects.  

6.3 Future research 

The number of chest masculinization surgeries performed on a national and 

international level is continuing to increase. Previous research has mainly focused 

on binary transgender people and has often been performed in retrospective 

postoperative settings.  

Due to the challenges caused by the COVID-19 pandemic and postponements 

in the collection of prospective material, we plan to continue by completing our 
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multicenter prospective study on patient-reported satisfaction and HRQoL in 

transgender men undergoing chest masculinization together with Tampere 

University Hospital. We hope that the prospective setting offers new insight on 

findings reported in this thesis. The impact and benefit of secondary corrections is 

of high interest. Since we now have sufficient patient PROMs for the aesthetic 

result and HRQoL, we call for the development of a non-patient-reported outcome 

tool. This could be either a clinician-reported measurement or an algorithm. This 

would also require a welcomed discussion and agreement in the research 

community regarding the desired and acceptable aesthetic result.  

An approach that has been of our particular interest is the impact of gender-

affirming treatment on cancer incidence. In a country where we provide national 

screening programs for malignant diseases, many of which are gender specific, we 

are highly interested in the incidence of for example breast cancer in our post-

masculinization transgender men. The surgery, as well as hormonal treatment, is 

expected to influence the malignant processes, and the evaluation of transgender-

specific screening needs is in our interest.  

Overall, a wider inclusion of gender fluid and non-binary people in research 

settings is desirable. The under-representation of other genders is probably not 

caused by a low number of patients, but a medical desire to classify things as clear 

and simply as possible. The idea of binary transgender identities and non-binary 

identities being completely different phenomena might be outdated, and the 

medical field needs to adapt to a more complex view on gender.  

A true challenge with gender-affirming treatment is its multidimensional, 

individual and, depending on the treatment, even irreversible nature. The 

ambitious aim is to reduce gender dysphoria and increase QoL on a life-long scale. 

Since many undergo the transition process in their twenties and gender-affirming 

surgery has been routinely performed for only a couple of decades regarding chest 

masculinization, and a clearly shorter time regarding for example phalloplasties, 

we are only approaching the time-point when these patients reach their older days. 

Another main challenge in research on gender-affirming treatment is the 

numerous interventions that people go through in their transition process. With 

medical treatment representing only a fraction of the transition process, studying 

the long-term effect of one particular intervention appears nearly impossible.  

Unfortunately, since the treatment of gender dysphoria is constantly under 

political debate, research on the subject cannot be separated from the political and 

social context. A main challenge for research regarding gender-affirming 

treatment is to remain separate from the many influences in our surroundings and 

continue to add to the collective knowledge, despite the turbulent environment.  

The main interest, in my point of view, is to shift from studying the individual 

interventions to aiming for a more holistic approach of the entire transition 

process.   
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7 Conclusions 

Based on the results of this study, the following conclusions are drawn: 

 

I. The BODY-Q Chest module provides valid scores in measuring patient-

reported satisfaction in transgender men who have undergone chest 

wall masculinization. The instrument achieves sufficient consistency 

and reliability. Furthermore, the BODY-Q Chest module approaches the 

subject with a specificity that HRQoL instruments cannot provide. The 

BODY-Q Chest module will also offer a suitable reference instrument for 

developing new tools to evaluate satisfaction with chest wall 

masculinization.  

II. In the data, periareolar techniques are the most common techniques 

applied. Minor complications are common and there is a frequent need 

for secondary corrections. The surgical technique does not affect the 

complication rate or the need for secondary corrections when the 

technique is chosen by the operating surgeon together with the patient. 

Severe complications are rare, but patients should be informed about 

the risk for complications and frequent need for secondary corrections.  
III. Patients who have undergone chest masculinization are satisfied with 

the aesthetic results and their HRQoL is good. Periareolar techniques 

are not superior to other techniques, trending toward more frequent 

complications and not yielding better PROs. Patients operated with 

periareolar techniques should be thoroughly informed about the 

postoperative course. The underlying causes of secondary corrections 

and the effect of secondary corrections on patient-reported satisfaction 

need further inspection.  

IV. The aesthetic results after chest masculinization in transgender men are 

good. However, even professionals lack a consensus on what constitutes 

a desirable result after chest masculinization, and no correlation was 

found between patient-reported results and the panel evaluation. Due 

to the biases of PROMs, we consider the development of a clinician-

reported outcome tool a crucial step in the progress of chest 

masculinization of transgender patients.   
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