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Abstract

Background The aim of this scoping review was to provide
an overview of outcome measures in gender-confirming
chest surgery.

Methods A comprehensive literature search was performed
in PubMed, EMBASE, CINAHL, PsycINFO, Scopus and
the Cochrane Library to find studies evaluating gender-
confirming chest surgery in a non-cis gender population.
The systematic scoping review followed the PRISMA
extension for scoping reviews. Data were charted for out-
come measures including complications, reoperations,
revision surgery, aesthetic outcome and patient-reported
outcome measures.

Results Our search yielded 849 records, which were
screened on title, abstract and full text. Of these, 47 were
included in the review. Feminising gender-confirming
chest surgery was evaluated in 11 studies, and masculin-
ising gender-confirming chest surgery was evaluated in 39
studies. Clinician-reported outcome categories were used
in 40 studies and included complications, reoperation,
revision surgery and aesthetic outcome. Categories of
patient-reported outcomes were used in 29 studies and
included aesthetic outcome, functional outcome and mental
health parameters. The summary of outcome domains and
classifications showed that there are large variations in
outcome evaluation between studies. Although several
studies reported on similar outcome categories, there was a
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high level of heterogeneity of domains and classifications
of outcomes.

Conclusions Evaluation of outcomes in gender-confirming
chest surgery showed large variations in reporting, and
further streamlining of reporting is therefore required to be
able to compare surgical outcomes between studies.
Level of Evidence III This journal requires that authors
assign a level of evidence to each article. For a full
description of these Evidence-Based Medicine ratings,
please refer to the Table of Contents or the online
Instructions to Authors www.springer.com/00266.

Keywords Sex reassignment surgery - Gender
confirmation surgery - Transgender persons - Clinician-
reported outcome measures - Patient-reported outcome
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Introduction

Gender-confirming surgery is a growing field, possibly due
to growing acceptance and tolerance of transgender and
gender nonconforming persons [1]. However, no guidelines
on how to report surgical outcomes exist. Transgender and
gender nonconforming people are persons who at some
point or all the time can experience gender dysphoria.
Gender dysphoria describes the distress a person can feel
over an incongruence between a person’s assigned sex at
birth and that person’s gender identity [1]. The purpose of
gender-confirming surgery is to confirm the gender
incongruent patients’ gender identity and thereby decrease
gender dysphoria. A variety of techniques are being used
for this purpose, and treatment algorithms have been pro-
posed [2]. To improve evaluation of surgical outcomes of
gender-confirming chest surgery, it is beneficial to review
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which outcomes are reported, how they are evaluated and
explore potential missing areas in the literature. The World
Professional Association of Transgender Health makes
recommendations on standard of care for these patients,
which have been adopted by professionals all over the
world. The most recent edition states that: “An official
audit of surgical outcomes and publication of these results
would be greatly reassuring to both referring health pro-
fessionals and patients” [1].

In recent years, researchers within different fields of
medicine have emphasised the need for more consensus in
outcome evaluation to improve the potential of research
[3, 4]. Therefore, a tradition of creating core outcome sets
has developed. Core outcome sets are lists of consensus-
based outcomes that as a minimum should be measured and
reported [5]. Furthermore, increased focus on evaluation
methods of different types of outcomes has emerged
leading to the concept of clinical outcome assessments [6].
This scoping review aims to provide an overview of out-
come measures used to evaluate gender-confirming chest
surgery.

Materials and Methods

This scoping review follows the PRISMA-SCr guideline
[7]. A review protocol was registered on Open Science
Framework on OSF.io (https://doi.org/10.17605/osf.io/
tu7ck). We included all studies investigating non-cis gen-
der persons, of all ages, who underwent gender confirma-
tion chest surgery. Gender-confirming chest surgeries were
defined as breast reduction, breast augmentation or revi-
sions of one of these procedures.

The primary outcome was outcome measures used to
evaluate gender-confirming chest surgery including both
surgical and non-surgical outcome measures. Process and
structure measures, such as duration of surgery, use of
anaesthesia and staff qualifications, were not included in
this review of evaluation of outcomes [8]. Only studies
including five or more patients were included. We included
all studies regardless of publication status or year, and we
included studies reported in English, German, French,
Swedish, Danish or Norwegian.

The search string was created in collaboration with a
research librarian. The PubMed database (from 1968)
search string was: (((((((((C((((((((gender affirming surgery)
OR sex reassignment surgery) OR gender-confirming sur-
gery) OR gender confirmation surgery) OR gender affir-
mation surgery) OR female-to-male) OR male-to-female)
OR sex reassignment procedures) OR gender change) OR
sex change) OR transsexualism) OR transgendered per-
sons) OR transgender) OR intersex) OR gender dysphoria)
OR transgenderism) OR gender identity disorder)) AND
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(CCC(((((((breast reduction) OR chest reconstruction) OR
reduction mammoplasty) OR chest wall contouring sur-
gery) OR mastoplasty) OR mastectomy) OR mastectomies)
OR mastopexy) OR mammaplasty) OR breast augmenta-
tion) OR chest wall contouring) OR subcutaneous mas-
tectom*) OR chest wall masculinisation) OR top surgery)
OR masculinising mastectom*). This search was adapted to
EMBASE (from 1980), Cochrane Library (from 1996),
Scopus (from 1960), CINAHL (from 1982) and PsycINFO
(from 1965). Searches were performed on September 19,
2018. Furthermore, reference lists of included studies were
screened for additional studies (snowball search).

Studies included in the literature search were system-
atically and independently screened by two authors (AT
and DZ), first by title and abstract, and then by full texts.
Conflicts were resolved by discussion. A data charting
form was made cooperatively by two authors (AT, DZ).
Variables of relevance to the study aim were detected
during full-text screening and included in the data charting
form. First author (AT) selected eight studies that together
included all relevant variables. These eight studies were
used for calibration of the data charting form, where two
authors (AT, DZ) independently charted the data. Conflicts
were resolved through discussion with the last author (JR).
The final data charting form consisted of the following
items: complications, reoperations, revision surgery, aes-
thetic outcome, nipple areola complex sensitivity and
patient-reported outcome measures. Questionnaires that
could not be accessed for review without payment were not
included in the data analysis.

Data synthesis was performed in three steps. First, we
charted all the data and compared the categories, domains
and classifications. Existing categories and domains were
then supplemented with further categories or domains if
necessary to report the data. Finally, the outcome cate-
gories, domains and classifications were counted for the
number of studies using them.

Results

The literature search identified 849 records, and after the
screening process, 47 studies were included in the review
(Fig. 1) [9-55]. An overview of included studies is shown
in Table 1.

The terminology used to report techniques and outcomes
varied widely across studies, which made it necessary to
streamline the wording to report findings. Transmasculine
patients assigned female gender at birth were included in
39 studies, and 11 studies included transfeminine patients
assigned male gender at birth.
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Fig. 1 PRISMA flow diagram of study selection process
Clinician-Reported Outcome Measures

Complications were reported in 40 studies, 20 studies
reported on reoperations (within 30 days of primary sur-
gery), and 26 studies reported on revision surgery. Of the
47 included studies, 17 evaluated all three of these outcome
categories. Across studies, there was a tendency to asses
somewhat similar complications. In eight studies, the
authors subcategorised complications into minor and major
complications based on necessity of reoperation
[12, 17, 18, 22, 24, 25, 40, 45]. In five studies, minor and
major complications were used as a subcategorisation
without clearly defined distinctions between the categories
[20, 27, 30, 31, 41]. Complications were not clearly sub-
categorised in 18 studies. Other complication
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subcategorisations included short- versus long-term
[23, 50], medical versus aesthetic [36], in hospital versus
outpatient [29], mastectomy-specific versus general surgi-
cal complications [21] or included complications within a
broad category of adverse events [42]. When gender-con-
firming chest and genital surgery is performed simultane-
ously, the categorisation and classification of complications
differ from when gender-confirming chest surgery is the
primary focus. The division of clinician-reported outcomes
into categories, domains and classifications is shown in
Table 2.

In nine of the 20 studies within the reoperation category,
reoperation was not defined as being performed for major
complications, but rather as an undefined requirement for
reoperation.  Distinctive  parameters of reoperation
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Table 1 Study characteristics

Characteristic Grouped No. of studies No. of participants References
Publication year 2014-2018 26 2623 [9-34]
2009-2013 10 760 [35-44]
2004-2008 4 304 [45-48]
1999-2003 3 320 [49-51]
<1999 4 130 [52-55]
Study participants Transmasculine 39 3623 [9-29, 31-34, 3748, 52, 55]
Transfeminine 11 514 [13, 15, 30, 35, 36, 48-51, 53, 54]
Operative technique
Transmasculine
DIFNG 26 1982 [9-12, 14, 17-19, 22-27, 29, 31-33, 3741, 43, 45, 55]
DINTP 10 610 [10, 17, 18, 24, 26, 37, 38, 40, 44, 55]
PAT 11 300 [10, 19, 21, 22, 29, 34, 37-39, 42, 47]
Semi-circular 10 676 [14, 18, 23, 24, 28, 33, 37, 38, 41, 45]
Concentric circular 13 821 [14, 18, 20, 24-26, 29, 32, 33, 40, 41, 43, 45]
Transareolar 3 173 [31, 33, 45, 52]
Double incision 4 174 [10, 21, 28, 34]
Other technique 3 147 [33, 40, 52]
Not reported 6 803 [13, 15, 16, 34, 46, 48]
Transfeminine
Subglandular pocket 4 90 [35, 36, 51, 54]
Subpectoral pocket 3 82 [35, 36, 51]
Silicone implant 4 450 [35, 50, 51, 54]
Saline implant 3 74 [50, 51, 54]
Inframammary incision 5 182 [35, 36, 51, 53, 54]
Axillary incision 4 50 [36, 51, 53, 54]
Periareolar incision 1 4 [54]
Not reported 6 426 [13, 15, 30, 48, 49, 51]

DIFNG double incision free nipple graft, DINTP double incision nipple transplant on pedicle, CC concentric circular, PAT periareolar technique

“Number of participants for publication year, and study participants are counted per person and operative technique is counted per breast

requirement were not reported in any study. In five stud-
ies, revision surgery was divided into scar, contour and
nipple—areola complex revision [12, 18, 25, 38, 45]. Other
divisions of revision surgery were: planned versus
unplanned in two studies [22, 52]; medical versus aesthetic
indication in two studies [10, 36]; and local versus general
anaesthesia in one study [39]. The studies that did not
divide revision surgery into scar, contour and nipple—areola
complex revision could easily be divided this way. Fur-
thermore, an extra domain for skin revisions was created to
supplement the division. Most studies did not report which
revision surgeries were performed.

Aesthetic outcomes were reported in three fashions:
clinician-reported outcomes in four studies [12, 25-27],
patient-reported outcomes in 18 studies [9, 10, 14-16, 18,
19, 23, 24, 28, 29, 31, 32, 40, 42, 43, 48, 49] or both
clinician and patient-reported outcomes in three studies
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[27, 37, 45]. Only a few studies used questionnaires
(breast-Q [56] or body-Q [57]) validated to assess patient
satisfaction after breast surgery [14, 19, 35]. Self-con-
structed questionnaires or Likert scales were used in 14
studies [10, 12, 16, 18, 23-25, 27, 28, 37, 40, 43, 45, 49],
and six of these studies specified which classifications the
aesthetic  outcome  evaluation were based on
[10, 12, 25-27, 37].

Patient-Reported Outcome Measures

Patient-reported outcomes were included in 29 studies and
were used in a variety of ways to assess postoperative
results. Besides measuring aesthetic outcome, patient-re-
ported outcomes were used to evaluate functional outcome
and mental health parameters (Table 3). Mental health
evaluation was included in 18 studies [9, 10,
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Table 2 Clinician-reported outcomes divided categories, Table 2 continued
domains and classifications
Category N
Category N Domain
Domain Classification
Classification
Systemic complications 8
Complications 40 Myocardial infarction |
Bleeding-related complications 31 Venous thromboembolism 3
Haematoma 34 Bowel function disruption 2
Haemorrhage 4 Urinary tract infection 2
Wound-related complications 26 Sepsis 2
Seroma 17 Iatrogenic complication 4
Wound dehiscence 11 Allergic reaction to medication 1
Healing disturbance 4 Admission to intensive care unit 1
Scar hypertrophy 8 Conversion to laparotomy 1
Keloid 1 Revision surgery 1
Epidermolysis 2 Reoperation 20
Fistula 1 Mass build-up 18
Infection-related complications 18 Haematoma 18
Abscess 1 Seroma 3
Infection 12 Infection 3
Surgical site infection 4 Infection 1
Fever 2 Abscess 2
Cellulitis 2 Tissue damage 5
Suture granuloma 1 Nipple necrosis: unspecified 2
Tissue loss complications 19 NAC necrosis: unspecified 1
Flap necrosis 2 NAC necrosis: partial 1
Nipple necrosis: unspecified 1 NAC necrosis: full 1
Nipple necrosis: partial 1 Nipple ischaemia 1
NAC necrosis: full 2 Flap necrosis 1
NAC necrosis: partial 10 Wound related 1
NAC necrosis: unspecified 8 Wound dehiscence 1
Tissue loss: unspecified 1 Revision surgery 26
Functional complications 3 Non-aesthetic
Temporary loss of nipple sensitivity 1 Haematoma
Permanent loss of nipple sensitivity 1 Infection 1
Range of motion in upper extremities 1 NAC revision 13
Posture 1 Areola reduction 1
Cosmetic complications 8 Areola reshaping 4
Nipple depigmentation 1 Areola skin wrinkling 1
Areola skin wrinkling 1 Sunken nipple 1
NAC too large 1 NAC projection 1
Breast ptosis 1 NAC reconstruction 3
Lateral dog ear 1 NAC reduction 2
Asymmetry 4 NAC size 1
Contour abnormality 1 NAC symmetry 1
Skin surplus 2 NAC tattooing 4
Implant-related complications 7 Nipple reconstruction 3
Symmastia 2 Nipple reduction 8
Capsular contraction 6 Flattening of new nipple 1
1
1
1

Galactorrhoea
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Table 2 continued Table 2 continued
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Category N Category N
Domain Domain
Classification Classification
Skin revision 10 NAC position 1
Excision: circumareolar 1 NAC symmetry 2
Dog ear: unspecified 7 N is the number of studies using the construct, NAC nipple—areola
Lateral dog ear 4 complex
Midline dog ear 1
Elliptical scar excision 1
Skin excision: circumareolar 2 14-16, 19, 23, 29, 31, 32, 34, 35, 37, 39, 43, 46, 48, 55].
Skin excision: unspecified 2 Of these, 12 studies included ad hoc scales or question-
Skin reduction 4 naires [10, 15, 23, 29, 31, 32, 34, 37, 39, 43, 48, 55]. Five
Scar revision 17 studies included questionnaires with some degree of formal
Scar hypertrophy 3 validation for a transgender population [14-16, 32, 48].
Keloid scarring 1 Questionnaires validated in other patient groups or proce-
Contour revision 15 dures including generic tools were used in seven studies
Liposuction 11 [9, 15, 19, 28, 32, 34, 35]. Postoperative function was never
Pedicle bulk 1 assessed or reported using performance outcomes, but was
Residual adipose tissue 1 most often included as a patient-reported outcome and
Residual glandular tissue 1 included nipple—areola complex sensitivity, pain, bra
Central fullness 1 comfort, range of motion in upper extremities and posture
Flap thinning 1 in 14 studies [9, 10, 16-19, 25, 29, 35, 40, 43, 45, 46, 49].
Excessive hollowing 1 Nipple—areola complex sensitivity was measured in seven
Fat grafting 4 studies [16-18, 25, 40, 43, 45]. No studies included
Breast asymmetry 1 monofilament testing or a two-point discrimination test.
Breast shape 1 . L.
Breast size | Reporting Variations
Breast tissue removal 1 o . .
c . There are variations not just in the type of outcomes used
apsular contraction 2 X )
Symmastia ] but also in the way the findings are reported. Some authors
L report outcomes per breast, others per patient and some-
Implant rippling 1 X L. . .
times it is not reported at all. Studies also differ, when
Implant rupture 1 . . ..
) ) reporting on reoperation and revision surgery. In these
Aesthetic evaluation 24 . . N .
. X outcome categories, there was an 1nconsistency 1in the
Physician evaluation 6 . . e
. . . . reporting per procedure, per patient or per indication.
Overall satisfaction with aesthetic outcome 2
Overall chest contour appearance 4
Overall NAC appearance 4 Conclusion
Overall scar appearance 5
Visibility of breast bed ! Evaluation and reporting of outcome measures in gender-
Male chest appearaflc.e. ! confirming chest surgery showed a high level of hetero-
Lateral pectoral deﬁnf“on ! geneity. In light of this scoping review, it could be advis-
Resemblance to previous female form 1 able to increase comparability of studies regarding
Overall symmetry 1 outcome evaluation. A core outcome set in gender-con-
Scar position 1 firming chest surgery could help researchers and clinicians
Scar widening 1 increase comparability between studies. To compare stud-
Scar symmetry 1 ies and procedures, standardised evaluation methods and
NAC size 2 measures are needed. Only then can we reach a better
NAC shape 2
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Table 3 Patient-reported outcomes divided into categories, domains  Table 3 continued
and classifications
Category N
Category N Domain
Domain Classification
Classification
Permanent loss of NAC sensitivity 1
Aesthetic evaluation 24 Preservation of NAC sensitivity 6
Patient evaluation 21 Feeling of breast to the touch 1
Overall aesthetic outcome 11 Chest area sensitivity 2
Fully clothed body appearance 8 Mental health evaluation 18
Partially clothed body appearance 1 Body appearance effect on self-evaluation 7
Clothed chest appearance 5 Self-trust 4
Clothed nipple appearance 1 Self-confidence 6
The way clothes fit the body 2 Self-acceptance 5
Naked body appearance 9 Self-comfort 1
Unclothed nipple appearance 2 Self-image 5
Unclothed chest appearance 4 Self-worth 4
Overall chest contour appearance 2 Pride 4
Body shape 1 Happiness 2
Body size 1 Emotional endurance 1
Breast size 4 Sense of control 1
Matching size of body and breasts 3 Body image 10
Breast symmetry 4 Negative feelings towards own appearance 3
Breast placement 3 Matching appearance and self-image 5
Nipple shape 1 Use of binding 1
Nipple size 1 Attractiveness 6
Nipple flatness 1 Emotional well-being 10
Nipple placement 1 Functioning in a social setting 4
NAC shape 1 Satisfaction with life 3
NAC symmetry 1 Interesting daily activities 3
Chest appearance in different body positions 1 Comfortable in a social setting 6
Chest appearance during different activities 1 Comfortable being topless in front of others 2
The body appearance from different views 1 Feel a need to hide parts of body from others 2
Look of surgical scars 6 Open to new social relations 2
Location of surgical scars 3 Ability to plan future 1
Normality of breast appearance 4 Anxiety 3
Masculine chest appearance 2 Depression 3
Visibility of breast bed 1 Anger 1
Functional evaluation 14 Expectations 12
Pain 6 General satisfaction after surgery 6
Pain in breast area 5 Better social relations 2
Pain in other body parts 3 Better self-evaluated appearance 2
Impact of pain in daily life 1 Better appearance in others’ eyes 2
Comfort 4 Ability to pass as person of self-identified gender 3
Comfort in a bra 3 Concern of appearance living up to others’ expectations 2
Insomnia due to discomfort in breast area 2 Recommendations of surgery 2
Difficulty with body movement 4 Regret surgery 5
Ability 3 Sexual well-being 9
Ability to exercise 3 Comfortable during sexual activity 4
Ability to attend work/school 1 Confidence during sexual activity 3
Sensitivity 9 Satisfaction with sex life 6
Temporary loss of NAC sensitivity 1 Feeling sexually attractive in clothing 3
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Table 3 continued

Category N
Domain
Classification
Feeling sexually attractive unclothed 5

N is the number of studies using the construct, NAC nipple—areola
complex

understanding of what procedures are beneficial to whom
and why.

Discussion

The results from this systematic scoping review highlight
that there is a lack of consensus on outcome evaluation and
reporting leading to heterogeneity in outcome domains and
classifications.

To our knowledge, this is the first scoping review per-
formed for gender-confirming chest surgery. A strength of
the study is the large amount of included studies including
not only studies in English but also French and German. A
further strength is that we followed the recently published
PRISMA-SCr extension guideline [7]. The inclusion of
both breast reduction and augmentation and revisions made
it possible to detect variations in outcome evaluation across
different procedures. Limitations include that most studies
were retrospective evaluations of charts and therefore
relied on charts being adequately filled out which can lead
to reporting bias. The study designs might therefore be a
factor affecting the level of heterogeneity in the literature
and thereby in this study. Revision surgery was often
reported as number of revision surgeries performed rather
than indications for revision surgery. A recent study found
that a majority of transgender patients express barriers to
surgical care of which financial barriers are the most
prevalent [58]. Therefore, measures of utilisation of revi-
sion surgeries might not be a reliable measure in healthcare
systems where the patient needs economical strength to get
a revision procedure done. Thus, it cannot be concluded
that a lack of performed revision surgery is a good estimate
for a lacking need for revision surgery. The same issue can
affect outcome measures gathered in the outpatient setting
as minor complications, and need for revision surgery
might not be acknowledged if the patients must pay for an
outpatient visit. Further investigation of barriers to care
within gender-confirming surgery is needed.

Additional efforts should be made to establish more
comparability in outcome evaluations. An effort could be
to create a core outcome set for gender-confirming chest

@ Springer

surgery or create a commonly, shared terminology within
this research field. With such tools, researchers could easily
ensure a study design that includes outcomes, and use a
terminology that has been agreed upon by a panel of
experts within the field. Furthermore, instead of reporting a
lot of negative findings, researchers could refer to such a
tool and make a remark that it was followed and that
negative findings will not be reported.
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