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saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
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 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
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gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
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miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
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 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Following increased cultural awareness, 

expanded access to care, and decreased stigmatization, the 
number of transgender individuals seeking gender affirmation 
surgery such as gender-affirmation mastectomy (GAM) 
continues to rise. While post-mastectomy breast tissue is often 
sent for pathologic evaluation, few studies address the utility 
and standardization of this practice. This literature review 
evaluates the pathology findings in GAM specimens reported in 
the medical literature.

Methods: A systematic review following PRISMA guidelines 
was performed to evaluate all medical publications related 
to pathology reports following GAM. The overall type and 
incidence of benign and malignant breast lesions were analyzed 
to elucidate which patient characteristics significantly affect the 
pathology findings. 

Results: Overall, eight of 488 identified studies met inclusion 
criteria (1278 patients). The incidence of pre-malignant lesions 
was 2.42%, including flat epithelial atypia (0.08%), atypical 
hyperplasia (0.23%), atypical ductal hyperplasia (1.33%), 
atypical lobular hyperplasia (0.39%), and lobular carcinoma in 
situ (0.39%).Patient age, hormonal therapy, and family / patient 
history of breast cancer were inconsistently reported among 
included studies. Lack of standardized pathologic classification 
did not permit further statistical analysis.

Conclusions: Although patients who undergo GAM are 
unlikely to have premalignant or malignant findings on breast 
pathology examination, pathologic evaluation of breast tissue 
remains common practice. Additional studies, which include 
a standardized method of pathologic evaluation, are necessary 
before practice guidelines can be recommended.

Key words. Gender affirmation surgery, gender-affirming 
mastectomy, pathology, breast cancer, transgender males.
Introduction.

In the United States, breast cancer is the second leading cause 
of cancer death in cisgender women (1 in 39) [1]. While the 
risk of developing breast cancer is multifactorial, sex (assigned 
female at birth) plays the most significant role [2]. Factors that 
increase the risk of breast cancer in cisgender women include 
age, genetic predisposition (BRCA gene, family history, 
and personal history of breast cancer), early menarche, late 
menopause, and nulligravid status [2]. Transgender men 
(individuals who are assigned female at birth whose gender 
identity is not aligned with their anatomy) are 80% less likely 
to be diagnosed with breast cancer than cisgender women 
[3]. Some research suggests that, by reducing the amount of 

glandular tissue in breasts, testosterone may reduce the risk 
of breast cancer. However, other research indicates potential 
increased risk of breast cancer due to peripheral conversion of 
testosterone to estrogen [4,5]. Gender affirming mastectomy 
(GAM) may lead to a decreased risk of breast cancer due to 
the removal of the majority of the glandular tissue, however, 
malignant transformation of the remaining breast tissue is still 
possible [5].

The prevalence of breast cancer in the transgender population 
is reportedly low [6]. However, following GAM, breast tissue is 
often sent for evaluation to assess for pre-malignant/malignant 
pathology. While this may identify occult or high-risk lesions, 
the utility of routine pathologic evaluation has not been proven 
in this population [6]. In low-risk individuals, the perceived 
benefits of pathologic evaluation versus the use of resources 
should be considered. This debate is heightened in resource-
limited populations who require medically necessary GAM but 
may be responsible for additional procedural costs.  

To the authors’ knowledge, no prior study has provided a 
comprehensive literature review regarding the pathologic 
findings of breast tissue following GAM. Based upon the 
young age of most patients undergoing GAM (average age = 
28.1 years old) [7], we hypothesize that the likelihood of occult 
or incidental malignancies will be rare; however, a family or 
personal history of breast cancer may be associated with an 
increased risk of malignant or pre-malignant lesions. The type, 
dose, and duration of hormone therapy may also play a role.  

This study entailsa systematic review and meta-analysis of 
the medical literature to assess the pathology evaluations of 
transgender individuals undergoing GAM reported in the medical 
literature. The authors hope to elucidate whether universal 
guidelines for pathologic evaluation of breast specimens should 
be recommended in all transgender individuals seeking GAM.
Methods.
Literature Search:

A systematic search of articles related to pathologic findings 
in GAM specimens, was performed in accordance with the 
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [8]. The authors conducted 
a comprehensive search within the databases of PubMed, 
Cochrane, and Plastic and Reconstructive Surgery Journal 
archives on January 16, 2021.

The initial database search was performed by one of the authors 
[AR] using predetermined search terms and strategies (Appendix 
1). Only English studies and those related to pathology specimen 
evaluation of the GAM were eligible for inclusion. No date limit 
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was applied. Animal studies were excluded. Search results were 
de-duplicated and then underwent primary screening by four 
authors independently [SH, AR, ET, KH]. Titles and abstracts 
assessment were performed to screen for articles that did not 
meet inclusion criteria. Eligible studies based on the titles and 
abstracts were subject to full-text evaluation by the same authors, 
independently. Eligibility criteria included retrospective and 
prospective case series, cohorts, and randomized controlled 
trials. No publication date restriction was applied. Reviews, 
commentaries, “letters to the editor” and experts’ opinions were 
excluded. References of the publications that metinclusionmet 
inclusion criteria were assessed, and any relevant studies were 
included to ensure completeness.
Data Extraction:

Data extraction was performed by multiple authors [AR, ET, 
KH] using a data abstraction form created with Microsoft Excel. 
For relevant studies, the following data was included: year of 
publication, study time period, study design, study institution, 
sample size, average age of patients, number of patients taking 
hormones, number of patients with a personal or family history 
of breast cancer, and the reported pathologies (type and amount 
of benign, pre-malignant, and malignant lesions).

Results.
Overall, 484 studies were screened for inclusion, of which 452 

were excluded after review of their titles and abstracts. Screening 
of the remaining 32 articles was performed through full-text 
review and yielded eight studies that were included in the final 
systematic review and meta-analysis (Figure 1). Characteristics 
of the included studies are presented in Table 1. Of the eight 
studies that met inclusion criteria, six were retrospective cohorts 
and two were prospective cohorts.

Analysis was performed to evaluate the number of benign 
and premalignant pathology reports in the included studies. In 
total, 1279 breast pathology results were reported, of which 
31 contained a pre-malignant lesion (2.42%). Specimens 
considered premalignant included: flat epithelial atypia, atypical 
hyperplasia, atypical ductal hyperplasia (ADH), atypical lobular 
hyperplasia (ALH), ductal carcinoma in situ (DCIS), and 
lobular carcinoma in situ (LCIS). Analysis was also performed 
to evaluate for the presence of benign lesions in the six 
studies that reported such findings. An overall rate of 46.46% 
was calculated. Cysts, apocrine metaplasia, epithelial/ductal 
hyperplasia, gynecomastoid changes, pseudoangiomatous 
stromal hyperplasia, inflammation, columnar cell changes, 

Figure 1. Search strategy for our systematic review to find the currently published medical literature describing breast pathology findings in GAS 
mastectomy specimens.
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secretory/lactational changes, benign vascular lesions, 
cavernous hemangiomas, duct ectasia, microcalcifications or 
calcifications, fibroadenomatous changes, sclerosing adenosis, 
and intraductal papilloma were considered benign lesions. All 
reported lesions are described in Table 2. Due to inconsistency 
in reporting, further analysis was not performed to assess the 
impact of certain risk factors including hormone therapy, and 
family history.
Discussion.
Factors Affecting Cancer Development:

Age: The incidence of breast cancer in cisgender women 
increases with age, becoming significant after the age of 26 
years [9]. In average risk individuals, the age at which breast 
cancer screening should begin is between 40-44 years old [10]. 
In cisgender women with a family history of breast cancer, 
screening is recommended beginning at 10 years before the 
earliest age of diagnosis in the family member. 

Hellquist et al. found an 18% mortality reduction in cisgender 
women who were screened between 40-44 years old, and a 32% 

mortality reduction in cisgender women ages 45-49 [11]. Breast 
cancer risk continues to increase in cisgender women until the 
ages of 75-79, with only26% of deaths due to breast cancer 
diagnosed after the age of 74. Current recommendations include 
ongoing screening only if the life expectancy of an individual 
is at least 10 years or more [12]. Screening of cisgender women 
over than age 75 as well as those under the age of 40 raises 
concerns such as unnecessary radiation exposure [13].

In cisgender women undergoing reduction mammaplasty 
(RM), age is associated with increased pathologic findings on 
specimen analysis [14,15]. Sears et al., found that cisgender 
women who underwent RM under the age of 40 were more than 
five times less likely to have an incidental malignancy compared 
to those who underwent RM at 40 years and older (0.05-0.06% 
vs. 0.29-0.98%) [16]. Additionally, cisgender women who 
underwent RM under the age of 40 were nine times less likely to 
be diagnosed with dysplasia compared to those who underwent 
RM at 40 years or older (0.03-0.08% vs. 0.27-0.98%) [16].

In the present analysis, the average age of patients undergoing 
GAM was between the ages of 25.8 to 31.5 years [17,18]. While 

Publication (Reference)
First Author, 
Year, Study 
Type

Sample 
Size

Average 
Age*

# Patients 
taking 
Hormones

# Patients 
with FHx 
of Breast 
Cancer

# Normal 
pathology 
reports

# Benign 
pathology 
reports

# 
Premalignant 
or malignant 
pathology 
reports

Incidence of cancer and 
premalignant lesions in surgical 
specimens of transgender patients

Jacoby et al. 
2021, RC 193 30.8± 

12.3 161 1 176 11 6

Pathologic evaluation of breast 
tissue from transmasculine 
individuals undergoing gender-
affirming chest masculinization

Hernandez et 
al. 2020, RC 211 28.1 142 30 205 n/a 6

Histopathologic findings in breast 
surgical specimens from patients 
undergoing female-to-male gender 
reassignment surgery

Torous et al. 
2019, RC 148 28.4 130 1 n/a n/a 6

Routine histopathological 
examination after female-to-male 
gender-confirming mastectomy

Van 
Renterghem et 
al. 2018, PC

344 25.8 113 1 178 166 7

An immunohistochemical study of 
the long-term effects of androgen 
administration on female-to-male 
transsexual breast: a comparison 
with the normal female brease and 
male breast showing gynecomastia

Burgess et al. 
1993, PC 29 28.8 29 0 - 29 0

Clinicopathological findings in 
female-to-male gender-affirming 
breast surgery

East et al. 
2017, RC 68 31.5 60 13 17 27 1

Histology of genital tract and 
breast tissue after long-term 
testosterone administration in 
a female-to-male transsexual 
population.

Grynberg et al. 
2010, RC 100 28.9 ± 0.9 100 - n/a 93 0

Clinicopathological study of 
breast tissue in female-to-male 
transsexuals.

Kuroda et al. 
2008, RC 186 27.4 56 - 68 88 4

Table 1. Characteristics of included studies related to gender mastectomy specimen evaluation.

RC: Retrospective Cohort; PC: Prospective Cohort; *:age reported in years, FHx: Family History.
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this age group is not usually at a high risk for breast malignancy, 
cases have been reported that do not follow expected trends. 
Salibian et al. published a case report of a 29-year-old individual 
with no known high-risk genetic mutations who underwent 
GAM and was found to have DCIS [19]. The advantage of 
identification of incidental lesions includes the ability to access 
preventive care and/or intervene when necessary.  

Familial History of Malignancy: Cisgender women with a 
family history of breast cancer have a significantly higher risk 
of developing breast cancer [20,21]. Nelson et al., found that 
the risk of breast cancer was highest in cisgender women with 
first degree relatives with breast cancer, the highest risk being in 
women with three or more first-degree relatives diagnosed with 
breast cancer [20]. This risk is further increased in cisgender 
women with a first-degree relative diagnosed with breast cancer 
under the age of 40 when compared to the risk of breast cancer 
in cisgender women with a first degree relative diagnosed at age 
50 or older [20]. Similarly, Brewer et al. found that patients who 
had a relative with breast cancer diagnosed before 45 years were 
at a significantly increased risk of developing breast cancer 
themselves [21]. These findings highlight the importance of 
considering both family history and age of the family member at 
the time of diagnosis in determining patient risk of developing 
breast cancer. 

Hartmann et al. looked at the impact of family history on 
the risk of developing breast cancer in patients with non-
proliferative disease (cysts, apocrine metaplasia, mild 
hyperplasia without atypia), proliferative disease without atypia, 
and atypical hyperplasia. The study found an increased risk of 
breast cancer in cisgender women with a strong family history 
(i.e., at least one first-degree relative with breast cancer before 
50 years of age or two or more relatives with breast cancer with 
at least one being a first-degree relative) of these pathologies, 
especially atypical hyperplasia and/or the occurrence of three or 
more foci of atypia [22]. Similar trends have been observed in 
women who undergo RM. Hernandez et al. defines significant 
pathologic findings as the presence of ALH, ADH, LCIS, DCIS, 
or invasive carcinoma [14]. In this study the authors found that 
3 out of 41 (7.3%) patients with a family history of breast cancer 
had significant findings on their RM specimen [14]. This was 
higher than that of the transgender patient cohort in which only 
1 out of 30 (3.3%) patients has a family history of breast cancer 
and significant findings. However, in a study by Fisher et al. of 
155 patients who underwent RM, family history was positively 
correlated with significant pathology findings (p=0.026) [23].

Multiple studies of GAM pathology reported an association 
between patients with a first-degree relative with cancer and 
pre-malignant/malignant pathologic findings. Jacoby et al. 
reported one case of LCIS in a patient who had a family history 
of maternal breast cancer [23]. Torous et al. reported one case 
of DCIS in a patient who had a family history of paternal breast 
cancer [24]. Van Renterghem et al. reported that 1 patient 
with malignant pathologic findings of an invasive carcinoma 
surrounded by DCIS and LCIS had a positive family history 
of breast and endometrial cancer [17]. While these examples 
show that family history of breast cancer may increase the risk 
of pre-malignancy/malignancy found on pathologic evaluation, 
further investigation is required to determine the significance of 
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this variable in transgender men and compare these findings to 
those of cisgender women.

Hormones: The impact of testosterone on breast cancer 
risk is unclear. While multiple studies indicate that androgen 
administration has no impact on breast cancer [14,25,26]. Some 
limited research indicates that excess circulating levels of 
androgen may increase the risk of breast cancer in transgender 
men [18,23]. In their retrospective study of 148 transgender 
individuals undergoing breast reduction or mastectomy, Torous 
et al. reported that88% of patients underwent androgen therapy 
by the time of surgery (duration = 3 month – 5 years).They 
hypothesized that androgens may contribute to the development 
of malignancy, however noted a lack of significant atypical 
lesions found when compared to the age matched comparison 
group [24]. However, it is unclear which participants in this 
study [24] were receiving androgen therapy, and if high, normal 
or subtherapeutic levels of androgens were administered. 
Other researchers have also found that androgens do not 
impact the incidence of breast malignancy found on pathology 
[14,25,26]. Further study is necessary to assess the underlying 
pathophysiology and potential impact of androgen therapy on 
the risk of breast cancer development in transgender men.
Patient Evaluation Methods.

Pathology Assessment: Currently, in patients undergoing 
non-oncologic breast surgery, there is no standardized pathology 
assessment protocol for resection specimens [27]. Specimen 
evaluation may also vary by region (i.e., The United States and 
Europe). In addition, pathology specimens obtained from these 
procedures are fragmented due to the surgical technique, and or 
tissue plains are disrupted due to concomitant procedures i.e., 
liposuction making it difficult to assess margin status in the case 
of possible malignancy.

The lack of protocol standardization contributes to difficulty 
in interpreting results of pathology specimens in GAM 
as institutions varied significantly in the amount of tissue 
specimens submitted for histologic assessment and the protocols 
used for tissue sectioning. For example, some specimens may 
only be sent for gross or limited microscopic examination, 
potentially resulting in a lower threshold for discovering 
significant pathologic findings [23]. Similarly, the use of less 
tissue blocks per specimen may miss pathology. Hernandez et 
al. reported surveying 16 tissue blocks per specimen, Grynberg 
et al. surveyed between 2 and 10 sections per specimen, and 
Van Renterghem et al. reported surveying 5 tissue blocks per 
specimen [14,17,25]. Hernandez et al. also reported examining 
2.8 times more slides for GAM cases compared to RM cases 
[14]. Similarly, of the remaining five studies included in this 
analysis, the number of blocks per specimen and the amount of 
tissue submitted for evaluation varied or was not reported. This 
variation in total specimens collected per patient may contribute 
to varying reports of premalignancy among each paper, resulting 
in a wide range of reported rates (0% to 4.05%) [24,25,28]. 
These inconsistencies highlight the need for standardization of 
protocols [27].

Classification Methods: Different classifications of pathology 
specimens were also reported, making comparison across 
studies difficult. Jacoby et al. included complex fibroadenoma, 

sclerosing adenosis, solitary papilloma, intraductal papilloma, 
ADH, ALH, DCIS, LCIS, and invasive malignancy as high 
risk and malignant lesions [24]. Hernandez et al. reported 
only ADH, ALH, DCIS, LCIS, and invasive carcinoma as 
high-risk pathology [14]. Van Renterghem et al. included 
columnar cell lesions (columnar cell changes and columnar cell 
hyperplasia), apocrine metaplasia (not assessed in subareolar 
area), sclerosing adenosis, lactational changes, fibroadenomas, 
usual duct hyperplasia, atypical duct hyperplasia, flat epithelial 
atypia, DCIS, LCIS and invasive carcinoma [17]. Grynberg 
et al. focused on intraductal hyperplasia and carcinoma and 
also included a marked reduction of glandular tissue and a 
proliferation of fibrous connective tissue, severe lobular atrophy, 
mildly atrophic or stromal changes, fibrocystic lesions and 
adenofibromas. East et al. included fibrocystic changes, simple 
cysts, apocrine metaplasia, adenosis, usual ductal hyperplasia, 
gynecomastoid changes, fibro adenomatoid change, duct 
ectasia, lactational changes, intraductal papilloma and flat 
epithelial atypia [18]. Torous et al. classified their findings as 
benign or significant. Significant findings included ADH, ALH, 
DCIS, LCIS and invasive carcinoma [24]. Kuroda et al. included 
carcinoma, ADH, ALH, mild to moderate hyperplasia, apocrine 
metaplasia, blunt duct adenosis, cyst, fibro adenomatosis, 
sclerosing adenosis [26]. Burgess et al. included normal acini, 
normal ducts, fibrosis, cysts, apocrine metaplasia, epithelial 
hyperplasia, microcalcification, and lymphocytic infiltration 
[28]. The lack of a standardized classification of findings may 
contribute to the range of incidences of pathologic findings in 
surgical specimens reported in the literature. 

Preoperative Imaging: No standard pre-operative imaging 
protocols exist for patients undergoing RM or GAM. Many 
surgeons defer preoperative imaging or obtain imaging for high-
risk patients only [29]. Others may obtain imaging according 
to pre-existing guidelines for cisgender women [30,31]. The 
American College of Radiology Guidelines says that women 
should undergo routine mammography no later than the age of 
45 years old [32]. However, in some cases, routine screening 
protocols fail to detect malignancy when post-operative 
pathologic evaluation has found significant pathology. Ambaye 
et al. found that while the majority of patients with significant 
pathologic findings underwent screening mammograms within 
a year prior of RM, no findings were detected on preoperative 
screenings. Significant findings were only identified post-
operatively [27]. Keleher et al. reported that pre-operative 
imaging may have prevented intra-operative diagnosis in three 
patients who did not undergo pre-operative mammography [32]. 
However, in another patient with intra-operative diagnosis, who 
did have pre-operative screening, no malignancy was found 
even with suspicion based on physical examination (firmness 
on palpation). Pre-operative diagnosis is beneficial in allowing 
for better surgical planning, as well as preparation for potential 
non-surgical treatments if necessary [33,34].

Cost: Sears et al. compared the total cost of RM with and 
without pathologic evaluation and found that the average total 
cost, defined as all diagnostic services including pathologic 
evaluation on the day of or up to seven days after surgery 
(included total reimbursement for facility and provider claims, 
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including insurer payments, coinsurance, copayment, and 
deductibles), was $12,387, compared to $11,469 without 
pathologic evaluation, with the mean cost of pathology claims 
totaling $307 [16]. Sears et al. also compared the cost benefits 
of pathologic evaluation between patients under and over the 
age of 40. In women under 40, screening of 1,747 specimens 
was required to detect a single new occult breast cancer [16]. 
This would result in an additional $536,000 in cost on average. 
In contrast, in women over 40, screening of 279 specimens was 
required to detect a single new occult breast cancer, resulting in 
an additional cost of $85,000 on average.
Limitations.

There are two limitations to this systematic review. First, 
although the authors of this article have attempted to perform 
a systematic review, there may have been reports missed in 
the published literature resulting by the inherent nature of a 
retrospective review. Other factors which may have contributed 
to this limitation is underreporting of cancer cases or incomplete 
reporting of cancer cases. Second, the conclusions made by the 
authors of this article were based on a limited number of cases 
with non-universally standard pathological evaluations, making 
a cohesive algorithm or guideline unachievable. The articles 
included in this study lacked appropriate patient follow up, 
had significant variability in their sample sizes, pre-operative 
imaging, pathology analytical methods, and use of occasional 
nonstandard classification methods among other key factors that 
would have allowed for a cohesive and detailed algorithm to be 
achieved.
Conclusions.

Although analysis of studies evaluating the pathology 
identified in post-GAM breast specimens shows a 2.42%overall 
rate of pre-malignant / malignant lesions, there is not enough 
published evidence to create a guideline or algorithm for 
pathological assessment of GAM. However, complete, 
and standard tissue evaluation performed for breast cancer 
pathology protocol and radiology pre-op evaluation should be 
continued until enough published literature can conclude an 
algorithm. Certain patient demographics including an older age 
or a past medical and family history of breast cancer may justify 
routine pathologic evaluations, however, inconsistencies in data 
reported in the included studies prevented further analysis of 
these associations and their implications. While in most GAM 
specimens, pathologic evaluations do not yield significant 
findings, the non-zero rate of pre-malignant and malignant 
lesions should not be overlooked. Standardization in protocols, 
specimen classification, and pre-operative imaging procedures 
for high-risk transgender individuals should be encouraged in 
order to better define risk factors for malignancy and to identify 
trends. More research must be done in order to create a thorough 
guideline or algorithm for pathological assessment of GAM. 
With such data, a GAM evaluation algorithm which identifies 
premalignant and malignant lesions while efficiently using 
healthcare resources would be possible. With more patients 
desiring GAM, such guidelines will help increase health equity 
and provide the best care for transgender individuals in the 
future.
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