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Abstract
BACKGROUND
Literature focused on cancer screening and management is lacking in the transgender

population.

AIM
This paper is a call to action to increase contributions to the scientific literature that

drives the creation of cancer screening and management protocols for TGNC patients.

METHODS

We performed a systematic search of PUBMED on January 5th 2022 with the following
terms: “TGNC”, OR “transgender”, OR “gender non-conforming”, OR “gender
nonbinary” AND “cancer screening”, AND “breast cancer”, AND “cervical cancer”,
AND “uterine cancer”, AND “ovarian cancer”, AND “prostate cancer”, AND

“testicular cancer”, AND “surveillance”, AND “follow-up”, AND “management”. 70




unique publications were used. The findings are discussed under “Screening” and

“Management” categories.

RESULTS

Screening;:

Current cancer screening recommendations default to cis-gender protocols. However,
long-term gender-affirming hormone therapy and loss to follow-up from the gender-
specific specialties contribute to a higher risk for cancer development and possible
delayed detection. The only known screening guidelines made specifically for this
population are from the American College of Radiology for breast cancer.

Management:

Prior to undergoing GAS, discussion should address cancer screening and management
in the organs remaining in situ. Cancer treatment in this population requires
consideration for chemotherapy, radiation, surgery and/or reconstruction. Modification
of hormone therapy is decided on a case-by-case basis. The use of prophylactic vs

aesthetic techniques in surgery is still debated.

CONCLUSION

When assessing transgender individuals for GAS, a discussion on the future oncologic
risk of the sex-specific organs remaining in situ is essential. Cancer management in this
population requires a multidisciplinary approach while the care should be highly
individualized with considerations to social, medical, surgical and gender affirming
surgery related specifications. Special considerations have to be made during planning
for GAS as surgery will alter the anatomy and may render the organ difficult to sample
for screening purposes. A discussion with the patient regarding the oncologic risk of
remaining organs is imperative prior to GAS. Other special considerations to screening
such as the conscious or unconscious will to unassociated with their remaining organs

is also a key point to address. We currently lack high quality studies pertinent to the




cancer topic in the gender affirmation literature. Further research is required to ensure

more comprehensive and individualized care for this population.
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Core Tip: Currently, a comprehensive guideline for cancer screening in the TGGD
population is lacking. Caring for the TGGD population undergoing GAS is highly
individualized and requires consideration of factors such as age at which individuals
commenced hormonal therapy and the stage of transition. Once diagnosed with cancer,
TGGD patients should receive care at institutions capable of providing a multi-
disciplinary approach. This collective approach will ensure record upkeep and help

delay any unnecessary delays in care.

INTRODUCTION

The transgender and gender diverse (TGGD) population in the United States is
estimated to be around 1.4 million, constituting 0.6% of the US adult population.! There
exists no census data to back this estimate and may be higher in the younger
population. It is well known that cancer screening has led to a decrease in cancer
mortality. Many organizations including American Cancer Society (ACS), United States
Preventive Services Task Force (USPSTF) have clear recommendations for the early
detection of cancer in cis-gender individuals. However, the TGGD population currently

has no cancer screening recommendations specific to the TGGD population. The World




Professional ~ Association for Transgender Health (WPATH), a non-profit,
interdisciplinary professional and educational organization devoted to transgender
health, states that due to a lack of prospective studies, there is not enough evidence for
the recommendation of the appropriate type and frequency of screening in this
population.2

In addition to screening, no studies have commented on Gender Affirming
Surgery (GAS) and its impact on the screening, management, and surveillance of cancer
in the TGGD population. Special considerations must be made during planning for GAS
as surgery will alter the anatomy and may render the organ difficult to sample for
screening purposes i.e., prostate evaluation following the penile inversion vaginoplasty
in the transgender woman. A discussion with the patient regarding the oncologic risk of
remaining organs is imperative prior to GAS.

Of note, in this article, the distinction between sex and gender is made based on
the former referring objectively to biology and the latter subjectively being
psychosocially constructed. Overall, this article aims to review the current guidelines
and practice patterns with regard to cancer screening and management in each sex-

specific organ for the TGGD population.

MATERIALS AND METHODS

A systematic search of PUBMED on January 5th 2022 with the following terms:
“TGNC”, OR “transgender”, OR “gender non-conforming”, OR “gender nonbinary”
AND “cancer screening”, AND “breast cancer”, AND “cervical cancer”, AND “uterine
cancer”, AND “ovarian cancer”, AND “prostate cancer”, AND “testicular cancer”, AND
“surveillance”, AND “follow-up”, AND “management”. After eliminating review
articles, duplicates, abstracts, articles not relevant to the section topic or opinion pieces a
total of 70 studies with original data were obtained (Figure 1). Articles relevant to the
section topic, including the search terms were included in this systematic review. Search
parameters were performed according to Preferred Reporting Items for Systematic

reviews and Meta-Analyses (PRISMA) guidelines. Two independent reviewers SA and




SN carried out independent abstract revisions on January 11th 2022 using systematic

review software “Rayyan” 3 registered in Cambridge Massachusetts.

RESULTS

Breast

The PubMed Database was queried from April 1968 to January 2022 using the
search text of “(gender nonbinary) OR (transgender and gender non conforming)) OR
(transsexual)) AND (breast cancer)”. This search produced 190 unique articles. Of these
articles, 60 were assessed for eligibility and sub-classified based on the primary content
of the paper as either screening or management relating to the breast . The term
“transsexual” is outdated. However, as our search would span to the remote past, we

used this term to be able to identify older publications.






















Figure 1. PRISMA flowchart for overall cancer screening and management in the Gender

affirming surgery population

Barriers to care

In addition to the physical limitations that GAS can impose on cancer screening,
it is equally important to acknowledge the psychological health of each individual
patient and the impact of gender dysphoria on their attitude towards the cancer
screening process. The lack of protocols and education surrounding TGGD patients
provided to healthcare workers has led to an environment where both providers and
patients are uncomfortable with the quality healthcare currently being provided.*-1
Finally, GAS adds to the technical complexity of oncologic screening protocols.

In different retrospective population studies, authors reported that while 92% of
studied transgender men have retained their cervixes, they were 60% less likely to
undergo cervical cancer screening, 70% less likely to have breast cancer screening, and
50% less likely to have colorectal cancer screening compared to cis-gender patients.%11,12
Of note, it is uncommon to remove the prostate during vaginoplasty in transgender
women and these patients are also significantly less likely to receive prostate cancer

screenings compared to their cis-gender counterparts.!




While some of these discrepancies can be attributed to differences in
demographics as TGGD patients tend to be of a lower socioeconomic status, there are
also hurdles these patients face within the healthcare system - including history of prior
trauma, provider knowledge deficits, fear of mistreatment or mis-gendering, and lack of
appropriate restrooms, gender affirming spaces or educational material.4- There are
also disparities of gender affirmation care, gender friendly facilities and
services between different parts of the country.

As an example the ACS recommendation for mammograms for women would
miss screening of trans men or nonbinary people for whom the “chest” screening is
relevant. Additionally, the lack of gender friendly language may create an additional
barrier to care. Some TGGD individuals may want to mentally detach themselves from
gender attributed organs i.e., prostate in transgender women or breast in transgender
men and attributed screening i.e., a mammogram in the case of a transgender man as
this may exacerbate their gender dysphoria. The mention of organs such as “breast”
instead of “chest” or “vagina” instead of “current canal” can further promote gender
dysphoria in TGGD individuals, and as a result they are less likely to receive such life-
saving screening.*

Seventy percent of TGGD patients have reported some form of distrust with the
healthcare system, and 33% of patients in this population have had negative
experiences with healthcare providers that have ranged from incompetent providers
and being refused care to harassment and assault.®%1? During the time of the COVID-19
pandemic, there has been an increase in anxiety, depression, and suicidal ideation
among TGGD patients so providers should be mindful of the mental stress that these
patients undergo in addition to the fear and mistrust they have experienced within the
healthcare system.!4 Not only do providers need to be explicit in their welcoming of
TGGD patients, but they need to invoke flexible methods of meeting the patients’ needs,
such as patient-collected HPV swabs, interviewing the patient prior to disrobing,
creating a gender friendly environment i.e., introducing themselves with their pronouns

and the use of gender-inclusive language. * Providers also need to remain up to date on




TGGD cancer screening recommendations as a study of gynecological providers found
that only 35% felt comfortable providing gynecologic care to this community and even
fewer (29%) felt equipped to do so.!” The utilization of health navigators offers an
additional form of support and knowledge for both patients and providers in
accomplishing the best care of the patient.!>
Breast

Breast cancer is the most common form of cancer in cis-gender women and the
second most common cause of cancer mortality in cis-gender women in the US.16
However, the reported lifetime risk for TGGD individuals is not reported due to
insufficient data and research. Every year, more case studies are reported of TGGD
individuals developing breast cancer. Studies have shown increased rates of breast
cancer in TGGD women compared with cis-gender males, as well as a decreased risk of
breast cancer with TGGD men compared to cis-gender females. For transgender men
who have undergone chest surgery to remove the breasts, the decreased risk of breast
cancer is an expected finding and consistent with risk reducing mastectomy in the cis-
gender female population.!” However, there is a lack of data and recommendations on
breast cancer screening and management of TGGD patients. This is compounded by the
inherent risk for discrimination and poor access/barriers to healthcare in the TGGD
population, leading to a high rate of disease progression before diagnosis.!®!? This
systematic review aims to elucidate the screening and management of breast cancer in
TGGD individuals with a goal of improved care and treatment.

Screening

Of the 89 records screened, 30 records were sought for retrieval pertaining to
screening for breast cancer in TGGD patients. The majority of these articles (n = 29)
deferred management to cis-gender guidelines for TGGD patients or called for more
studies on TGGD-specific screening recommendations (Figure 2a). Nevertheless, our
review identified and included one article that was a comprehensively covered,
evidence-based, breast cancer screening guideline for TGGD individuals provided by

the American College of Radiology Appropriateness Criteria in 2021 (Figure 2a).?°




These guidelines cover eight different variants of screening based on classification of
gender affirming surgery, age, duration of exogenous hormone use, and risk category.
Recommendations are graded for each variant by appropriateness categories including
“Usually Appropriate”, “May Be Appropriate”, and “Usually Not Appropriate”. Each
modality is also considered in relation to the amount of radiation involved. Screening
modalities include digital breast tomosynthesis (DBT) screening, mammography
screening, MRI breast with and without IV contrast, and ultrasound of breast. Overall,
the higher the age, longer the length of use of hormones, and higher the risk category,
the more appropriate the use of DBT and MRI becomes.

Management

Transgender women can undergo a variety of breast augmentation surgery
procedures to create a feminine appearing chest. Included in this population are non
binary individuals who may also undergo breast augmentation procedures. Breasts can
be created through a variety of methods, including hormone therapy, fat grafting, saline
implants or silicone implants, or autologous reconstruction. Chest masculinization,
colloquially referred to as “top surgery”, can be performed to create a more masculine
appearing chest. Breast tissue is either reduced or completely removed via liposuction,
mastopexy, or mastectomy to create a flat chest, while the nipples can be completely
removed and/or resized and repositioned. The authors believe and practice with the
gender spectrum concept and as such acknowledge the desired chest to be a spectrum.

Breast cancer in the cis-gender individuals is managed surgically with breast
conserving surgery (lumpectomy and radiation), and/or mastectomy. Treatment may
also include adjuvant or neoadjuvant chemotherapy and/or radiation pending nodal
status along with hormonal therapy with anti-estrogen agents pending hormone
receptor status. Currently, breast cancer in the TGGD individual is managed similarly.
However, in TGGD patients, the timing of cancer presentation in relation to gender
affirming surgery, as well as timing in relation to the use of hormone therapy are

additional variables that will affect management.




Of the 89 records screened, 58 of them were sought for retrieval related
specifically to management of breast cancer in TGGD patients. Of that 58, there were 30

case reports of breast cancer in TGGD patients (Figure 2b).
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Figure 2. (1) PRISMA flowchart for articles about breast cancer screening (b) PRISMA

flowchart for breast cancer management




Chest Feminization Gender Affirming Surgery

There was a total of 25 male to female (MtF) gender affirming surgery cases
among 18 case studies. Each group was further categorized according to hormonal
status, gender affirming surgery, and the timing of detection (immediate or delayed)
(Figure 3). Inmediate detection describes patients whose breast cancer was discovered
at the time of gender-affirming breast augmentation. Delayed detection describes cases
of breast cancer that were detected after breast augmentation. Patients that did not
undergo surgery or hormone therapy were excluded as we were largely interested in
understanding how these factors influenced breast cancer detection and management.

Patients who were not diagnosed with breast cancer were excluded (Figure 2b).




Figure 3. Study design for male to female gender affirming surgery patients. Male-to-Female
(MtF), Invasive Ductal Carcinoma (IDC), Ductal Carcinoma In Situ (DCIS), Breast Implant-
Associated Anaplastic Large Cell Lymphoma (BIA-ALCL).

Cancer Detection in Patients with Hormonal Therapy Only

Eleven papers identified 13 patients who were on estrogen hormone therapy
regimens before gender affirming breast surgery. Of the 13 patient studies, two were
diagnosed with ductal carcinoma in-situ (DCIS) and 11 patients were diagnosed with
Infiltrating Ductal Carcinoma (IDC). The average age of cancer diagnosis was 53.8 years
old. The average time on hormone therapy prior to the surgery was 16.5 years. All
patients mentioned were diagnosed with cancer.

Of the two patients who were diagnosed with DCIS, both had cancer that were
ER (Estrogen Receptor) positive. One patient demonstrated PR (Progesterone Receptor)
positive DCIS and hormone treatment was discontinued in the other patient who was
PR negative. Additionally, the latter patient was further treated with lumpectomy and
radiation with sentinel lymph node sampling, adjuvant chemotherapy, and aromatase
inhibitor without any reported recurrence.?! The patient with ER+/PR+ cancer reported
family history of ovarian cancer and a mutation in Chek2 p.I157T, which confers a 1.4
increased risk of breast cancer development. Despite the higher risks, hormone therapy
was not discontinued, and the patient was treated with breast conservation surgery and
radiation without anti-estrogen therapy according to the patient's wishes. No follow-up
recurrence was reported.’? The difference in the treatment can be attributed to patient
desires. Despite being aware of the higher risk, the patient opted to continue hormonal
therapy and forgo anti-estrogen therapy.

In the group of 11 patients who were diagnosed with IDC, there was a variety of
hormonal receptor status, treatments, and outcomes. Six patients had ER+/PR+ cancers.
Of these six, two were positive for BRCA2 mutations. Both patients elected to
discontinue hormone therapy.??* The first patient declined tamoxifen and was just

surgically treated with a simple unilateral mastectomy of the right side with sentinel




lymph node biopsy. Local recurrence occurred 30 mo later and treatment with radiation
therapy and adjuvant chemotherapy with aromatase inhibitors (epirubicin plus
cyclophosphamide w/ paclitaxel).?> The other patient was treated with bilateral
mastectomy and sentinel lymph node dissection, neoadjuvant tamoxifen and adjuvant
radiation (patient declined chemotherapy). No recurrence was reported.?* This brings
up the discussion on what treatment options should be for patients who are positive for
BRCA2 mutations. Additionally, it is difficult to know whether ER positivity in these
two patients is due to hormone therapy or the mutation itself.?* This may require more
research to determine the effect of BRCA2 mutations on ER+ cancer in the presence of
gender affirming hormone therapy.

The other four ER+ IDC patients were treated with tamoxifen. One of these
patients did not stop hormone therapy and had good outcomes from treatment while
two patients who did stop hormone therapy treatment did die from complications of
metastatic breast cancer, 22 mo and 6.5 years after their diagnoses.2526 This further
highlights the necessity to determine what the real impact of gender affirming hormone
therapy in on cancer. Further research is required to mitigate risk of gender-atfirming
care hormone therapy continuation.

Three patients were diagnosed with triple negative IDC, each of whom were
taking hormone therapy for more than 10 years. One patient was only treated with
tamoxifen after local wide excision and axillary clearance and did not discontinue their
hormone therapy, Premarin. This patient reached remission and remained cancer free
after 1 year of follow up.?> The other two patients did discontinue hormone therapy
treatment. Both of these patients were non-surgically treated with neoadjuvant
chemotherapy and adjuvant radiation.?”?® The first patient had no family history of
breast cancer and genetic testing found no clinically significant mutations that would
increase her risk. However, it should be noted that this patient had significant
comorbidities including HIV that was well managed with medication, and depression
that was managed through counseling. Additionally, though the patient was ER(-), her

healthcare team decided to discontinue use of estrogen therapy to prevent the




development of an ER+ tumor subset/second tumor. In addition to management of her
breast cancer the patient attended counseling for management of psychological distress
attributed to the cessation of estrogen.?”

A second patient with comorbid severe depression on antipsychotic medications
and possible secondary hyperprolactinemia attributed to the medications was managed
with cessation of gender affirming hormones. The patient’s cancer progressed and
ultimately expired by intentional drug overdose.28 Concerns of a patient’s mental status
due to aggravation of gender dysphoria and loss of feminine characteristics when
halting hormone therapy and even creation of suicidal ideation vs the risk/benefit of
hormone therapy on prolactin and cancer incidence is a debated issue in the current
literature.?® Authors describe prolactin screening for patients on long term estrogen
given the possible tumor promoter actions in breast and prostate cancer.?

Cancer Detection After Chest Feminization

Patients Taking Gender Affirming Hormones

This group received treatment with hormone therapy and underwent gender
affirming breast augmentation surgery with implants prior to cancer diagnosis. There
were 11 patients, 6 who were diagnosed with Breast Implant-Associated Anaplastic
Large Cell Lymphoma (BIA-ALCL), three who were diagnosed with IDC, one who was
diagnosed with DCIS, and one patient who presented with a triple negative secretory
carcinoma caused by a ETV6-NTRK3 gene fusion mutation though no treatment was
discussed.?? The average age of cancer diagnosis was 45.3 years old. The average time
on hormone therapy was 14.2 years.

The finding of six TGGD patients diagnosed with BIA-ALCL has implications on
health care. For surgical treatment, all were treated with implant removal,
capsulectomy, and tumor resection as per treatment in cis-gender women with ALCL.30-
32 This treatment has been shown to improve disease-free survival.32 Complete surgical
resection with en-bloc removal of the disease, implant, and capsule provides the best
survival outcomes. However, for patients with extensive disease and regional lymph

node involvement, adjuvant chemotherapy and/or radiation may be recommended.*




According to the most recent National Comprehensive Cancer Network (NCCN)
guidelines in the United States, adjuvant radiation therapy is indicated for patients with
local residual disease with or without regional lymph node involvement or unresectable
disease with chest wall invasion. Systemic chemotherapy is indicated for patients with
Stage II-1V disease.32 All six patients received textured implants, a possible risk factor
for the formation of BIA-ALCL.*

Three patients were diagnosed with IDC. One of the patients was advised to
discontinue hormone therapy, however, decided to continue it against medical advice.
No length of follow up or recurrence was reported. However, the authors present an
interesting debate as to what the acceptable balance of risk vs benefit is for cessation of
hormone therapy in this group of patients given the often competing oncologic vs
gender affirming interests.?

Patients Not Taking Gender Affirming Hormones

One paper identified a TGGD patient who underwent gender affirming breast
augmentation surgery without prior hormone therapy treatment.? This patient was
diagnosed with BIA-ALCL and subsequently treated with bilateral implant removal
and capsulectomy of the affected side. The patient did not receive any radiation or

chemotherapy and was tumor-free 10 mo post-operatively.3?

Chest Masculinizing Gender Affirming Surgery

There was a total of 16 female to male (FtM) gender affirming surgery patients
among 12 case studies. Each group was further categorized according to hormonal
status, gender affirming surgery, and the timing of detection (immediate or delayed)
(Figure 4). Immediate detection describes patients whose breast cancer was discovered
at the time of gender-affirming top surgery. Delayed detection describes cases of breast
cancer that were detected after top surgery. Patients that did not undergo surgery or
hormone therapy were excluded as we were largely interested in understanding how
these factors influenced breast cancer detection and management. Patients who were

not diagnosed with breast cancer were excluded (Figure 2b).




Figure 4. Study design for female to male gender affirming surgery patients. Abbreviations:
Female to Male (FtM), Invasive ductal Carcinoma (IDC), Ductal carcinoma in situ (DCIS).

Cancer Detection Prior to Chest Masculinization

Four patients (out of 12 patients) among three papers were identified with
intramuscular testosterone usage and development of breast cancer prior to top surgery
(mastectomies).?6367 All four patients developed an IDC. There was a mix of hormone
receptor positivity with no specific trend. The average time on intramuscular
testosterone therapy was 4.7 years. The average age at diagnosis was 46.3 years old.
Four patients among two papers were excluded due to no hormone therapy used.2.26

One patient with ER+/PR+/HER2+/AR+ IDC was treated with bilateral
mastectomies with right sentinel lymph node biopsy, nipple-areolar grafting,
neoadjuvant chemotherapy, and continuation of testosterone therapy survived an
unknown amount of time. A second patient diagnosed with ER+/PR-/HER2+ IDC was
treated with unilateral mastectomy and adjuvant chemotherapy. Management with
testosterone therapy was unknown. The patient expired within two years. A third
patient with ER+/PR+ IDC was treated with lumpectomy, followed by bilateral nipple-

sparing mastectomies 1 year later and unknown management of testosterone therapy




after diagnosis was in remission at least 10 years. The fourth patient with ER-/PR+ IDC
bilateral managed with nipple sparing mastectomy, adjuvant and neoadjuvant
chemotherapy with permanent discontinuation of hormone therapy was in remission at
least 5 years. Unfortunately, the sparse number of cases studied and incomplete patient
history and follow up in these patients does not provide a good platform to draw
conclusions for hormone continuation, surgical management, or survival.

One of the patients developed a clinically interesting finding of an androgen
receptor (AR) positive IDC3%% The authors of this paper emphasized the importance of
testing for AR sensitivity in TGGD patients as some of the patients may be taking
testosterone and stopping the hormone may impact their gender dysphoria. However,
continuing gender affirming hormone (GAH) therapy could lead to progression or
recurrence of the cancer after treatment given the cancer’s responsiveness with the AR
sensitivity.

One patient developed DCIS, a premalignant lesion, in the setting of testosterone
therapy. This is an interesting finding as even a premalignant lesion is a risk later down
the line for these patients and begs the question of needing oncologic mastectomy to
completely mitigate the risk. It is important to mention that the DCIS in the cis gender
individual, not on androgen therapy, can undergo a risk reduction with hormone
blockers and wide local excision and may not particularly necessitate a mastectomy.
Had this pathology not been caught in the pre-operative setting, this patient could have
been found to have a cancer or DCIS later during the top surgery or even in rare
occasions in the post top surgery setting i.e., in case the residual breast tissue will keep
the burden of DCIS pathology. Therefore, this situation emphasizes the importance

reevaluating GAH dosing or discussing discontinuing the hormone altogether.

Cancer Detection After Chest Masculinization

Immediate Detection (Surgical Pathology)
Five patients (out of 9 total patients) were found to have cancer based on surgical

specimens sent for histologic evaluation during their top surgery. Four of these patients




had invasive ductal carcinoma, one developed tubular adenocarcinoma.?!?%40 In
addition, one patient’s pathology revealed a high grade DCIS.#1 The mean time on
intramuscular testosterone therapy was 11.2 years. The average age at diagnosis was
454 years old. There were no patients that were found to have cancer during top
surgery that did not take hormone therapy beforehand.

One patient with ER+/PR-/HER2- IDC was treated with bilateral mastectomies
along with axillary lymph node dissection and chemotherapy. Later that patient
presented with recurrence and underwent re-excision, radiotherapy, and tamoxifen
treatment with unknown management of testosterone therapy after diagnosis with
remission. Another patient with ER+/PR-/HER2+ IDC was treated after bilateral
mastectomy with sentinel lymph node dissection plus chemotherapy. After a temporary
discontinuation of testosterone therapy, the patient went into full remission. A third
patient who was ER+/PR+/HER2+ IDC was treated with bilateral mastectomy with
axillary lymph node dissection plus chemotherapy. After temporary discontinuation of
testosterone, the patient had wunknown survival. A fourth patient with
ER+/PR+/HER2- IDC was treated after partial mastectomy breast reduction with full
left mastectomy with sentinel node sampling with anastrozole plus radiation. After
permanent discontinuation of testosterone, the patient had unknown survival. Finally,
the last patient with ER+/PR+/HER2- tubular adenocarcinoma was treated with
mastectomy and had a negative sentinel node biopsy. They did not discontinue
testosterone, and received no further treatment, but had an unknown survival.

Overall, this section emphasizes the potential impact of having pathology sent
for specimens at the time of surgery as earlier intervention on these patients could only
improve the survival. All of these patients opted for full mastectomy (if not already
done), whether unilateral or bilateral, for treatment of the cancer. Unfortunately, we are
unable to draw clear conclusions from this subgroup for guidance on hormone
discontinuation and survival outcome. However, one retrospective review comments
on the increased risk of premalignant lesions and cancer found in surgical specimens of

193 bilateral mastectomies for TGGD patients both with and without hormones and




reported an incidence of 8.8% of atypical lesions requiring further investigation.* Thus,
even if no malignancy is anticipated in these patients, they would benefit from sending
surgical specimens for pathologic evaluation.

Delayed Detection (No Surgical Pathology)

Four patients among five papers were found to have cancer based on screening
post mastectomy. The mean amount of time post mastectomy for cancer diagnosis was
10 years. Four patients developed invasive ductal carcinoma, one patient’s diagnosis
was unknown.#-45 The average time on intramuscular testosterone therapy was 7.7
years. The mean time after the first breast surgery was 10 years. The average age at
diagnosis was 46.2 years old.

One patient with ER+/PR+/HER?2 equivocal metastatic IDC discovered 20 years
after bilateral mastectomy with free nipple grafts with unknown testosterone hormone
management post diagnosis was treated with letrozole and had unknown survival. A
second patient with ER+/PR+/AR+/HER2- IDC discovered 12 years post mastectomy,
was treated with breast partial resection, sentinel lymph node dissection, radiation
therapy and aromatase inhibitors (patient refused tamoxifen due to feminization
effects) with unknown testosterone hormone management post diagnosis and had
unknown survival. A third patient who was diagnosed with triple negative IDC
discovered seven years after bilateral mastectomy was treated with lumpectomy and
adjuvant chemotherapy. This patient had unknown testosterone hormone management
and had survived at least two years after treatment. A fourth patient with ER-/PR-
metastatic IDC discovered one year after bilateral subcutaneous nipple sparing
mastectomy was treated with neoadjuvant chemotherapy and radical mastectomy with
axillary dissection. This patient had unknown testosterone hormone management post
diagnosis and had unknown survival.

This subgroup of patients poses an interesting discussion of reduced risk of
cancer from previous mastectomy, yet development of cancer in residual breast tissue
shows such risk reduction not to be absolute. This would be due to the incomplete

removal of breast tissue and pre-pectoral fascia in those that go for gender affirmation




mastectomies vs oncologic mastectomies. The question as to whether we should offer a
completion of (full oncologic) mastectomies (removing the pectoral fascia and the
nipples) for such GAS patients remains uncertain. However, since the nature of these
patients is higher loss to follow up and noncompliance with traditional screening, in
addition to taking hormones, this population could be at higher risk than others for
surreptitious development of cancer. Thus, they might benefit from a prophylactic
oncologic mastectomy rather than a gender affirmation (subcutaneous) mastectomy.
Clearly, this needs to be weighed against the cosmetic benefits of a subcutaneous

mastectomy with nipple-areolar preservation and the quality-of-life implications that it

affords.

BRCA

Of the 30 case studies, four patients were identified who were positive for
BRCAZ2.232433 These four patients were transgender women. In cis-gender females with
BRCA 1 or 2 mutation the lifetime risk of developing breast cancer is 55-72%, while the
lifetime risk in cis-females in 13%. In cis-gender men with a BRCA2 gene mutation, the
lifetime risk of breast cancer is approximately 7 to 8 percent, while the lifetime risk of
male breast cancer in the general population is approximately 0.1 percent.4:47

In one case report, the patient, transgender woman, underwent bilateral skin-
sparing mastectomy after confirming they were BRCA2 positive. A second patient,
transgender woman, developed IDC two years after starting hormone therapy. She had
bilateral mastectomies with immediate expander reconstruction and right sentinel
lymph node sampling as well as adjuvant radiation therapy and then subsequently
tested positive for BRCA2. A third patient, transgender woman, developed IDC after
seven years on hormone therapy and underwent a right simple mastectomy with
sentinel lymph node biopsy. There was recurrence 30 mo post-mastectomy, so radiation
therapy and adjuvant chemotherapy were given as treatment. A fourth patient was

identified as BRCA?2 positive but had not developed cancer yet.




One of the most important points to be made about this subgroup analysis is that
all six patients discontinued gender-affirming hormone therapy upon diagnosis with
BRCA mutations. This seems to be the current standard of practice for management of
these patients yet many patients choose not to discontinue hormone therapy. In fact,
our review came across a few arguments against cessation, namely the history of
treating advanced breast cancer with low dose estrogens and the deleterious effects of
cessation on the mental well-being of TGGD patients.242633 More research is required to
determine if there is a true therapeutic benefit to cessation of gender affirming
hormones. Our systematic review also identified recommendations such as offering
TGGD women who are BRCA1/2 positive risk-reducing mastectomies prior to breast
augmentation rather than traditional aesthetic chest. Additionally, from oncology point
of view TGGD men should be offered risk reducing mastectomies (gender affirmation
subcutaneous mastectomies) over aesthetic chest surgeries.”® It should be noted that
there can be issues of coverage for certain procedures by insurance when the sex
indicated on the patient’s chart does not align with the sex-intended procedure
especially if the insurance policies do not cover the gender affirmation as a separate
group of procedure entities.*

Additionally, this brings up an interesting discussion of whether we should
routinely test these patients for BRCA before undergoing surgical intervention, or even
prior to hormone initiation. This patient population would inherently benefit from more
prophylactic interventions given the higher loss to follow-up and screening.
Recommendations for the surgical management of the BRCA+ TGGD patients follow
similar guidelines to the cis-gender individual for risk-reducing bilateral mastectomies
over conservative, primarily aesthetic breast reductions. Overall, more studies need to
be done to elucidate and strengthen further recommendations with regards to BRCA
management in TGGD.

BIA-ALCL

Our search yielded seven cases of breast implant associated-anaplastic large cell

lymphoma in transgender women.?*° There is a known increased risk of developing




BIA-ALCL in cis-gender women with textured implants.?? Thus, this risk is conferred in
TGGD females as well. Loss of follow up and willing to seek medical attention may be
further exacerbated by lack of provider knowledge on gender friendly language
ultimately leading to delayed recognition and diagnosis.? Avoidance of gender specific
language such as “breast” instead of “chest” as reference for anatomical parts may
assist with patient willingness for follow-up and screening,.

One patient underwent unilateral mastectomy (implant previously removed)
with resection of pectoral muscle, and axillary node dissection and received
chemotherapy. The second one underwent bilateral en-bloc resection of capsule and
implant. The third one underwent en-bloc resection of implant, capsule, and mass
(resection included part of pectoral muscle) plus chemotherapy. The fourth one
underwent bilateral en-bloc resection of capsule and implant plus sentinel lymph node
biopsy, excision of active lymph node and chemotherapy. The fifth patient underwent
en-bloc resection of the capsule and implant. The sixth one underwent bilateral en-bloc
resection of capsule and implant plus sentinel lymph node biopsy, along with
chemotherapy and adjuvant radiation therapy. The seventh patient underwent bilateral
en-bloc resection of capsule, implant and tumor plus chemotherapy. Average time to
diagnosis was 13.4 years, which is slightly more delayed yet comparable to cis-gender
timeline of 9.75 years.*

As BIA-ALCL is becoming more common in TGGD patients, surgeons should be
aware of this and encourage follow up. Often patients experienced symptoms at least 2
years before going to their followed up, and with less frequency than cis-gender
individuals.?? Education of “signs and symptoms patients should look out for” may go
a long way in improving rates of follow up as it makes patients aware of the dangers
and gives them agency and involvement in their treatment.

Silicone Injections

Although it has been declared illegal since 1970s due to high number of
complications, unfortunately free silicone injection has been and continues to be

performed as a mode of breast augmentation in the TGGD individuals.>! Secondary




breast reconstruction after silicone injections is relevant to chest feminization. In one
study, the incidence of prior silicone breast injections was 7.3%. In their cohort of 41
chest feminization surgery patients, there was only one patient with minor
complications which healed without surgical intervention.5? This study concluded that
careful evaluation and planning can minimize the risk of complications in secondary
breast reconstruction post silicone injections. Another study reported a case of TGGD
patient with a false-positive axillary lymph nodes due to silicone adenitis from silicone
leakage.®® A final case reports two incidences TGGD patients with breast inflammation
and necrosis as a result of silicone and paraffin injections.>

A carefully performed history and physical exam is critical to planning
reconstruction options. One point that was not discussed in these case reports is how
silicone will affect breast imaging and routine cancer screening by obscuring the gland
tissue. This has been addressed in the ACR guidelines in more detail. Overall,
successful reconstruction is possible as long as one familiarizes themselves with silicone
usage and how it can mimic other pathologies. Patients with silicone may require

further workup to ensure etiology of pathology before surgical planning can safely

begin.

Uterus, Endometrium, and Cervix




Figure 5. PRISMA flow diagram indicated database search records and inclusion decision steps.
Diagram includes records regarding endometrial and cervical cancer studies.

Uterine/Endometrial Cancer Screening

A lack of endometrial screening protocols for TGGD people on HRT, lead
providers to follow the guidelines currently in place for cis-gender women. There is
currently no evidence-based indication to perform prophylactic screening for
endometrial cancer in cis-gender women. As such, diagnostic procedures like an
endometrial biopsy or transvaginal ultrasound are not routinely recommended for
transgender men regardless of hysterectomy status. Abnormal vaginal discharge and
bleeding serve as signs to seek screening measures. The American Cancer Society
recommends educating TGGD individuals with a vagina on the topic of unusual
vaginal bleeding and to explore instances both pre and post hysterectomy. This may be
difficult as TGGD individuals often avoid regular visits to their gynecologist, especially
after undergoing a hysterectomy.

A uterine pathology study from Grimstad et. al. reviewed 94 transgender men
receiving testosterone therapy, reporting no case of endometrial cancer. *> A similar

pathologic analysis from Ralph et. al. reported no evidence of malignant changes to the




endometrium of transgender men in response to long-term testosterone treatment. ¢
The uterine histological similarity to cis-gender women indicates regular endometrial
screening is unlikely to be necessary for transgender men undergoing androgen
therapy.

Uterine/Endometrial Cancer Treatment

The literature documents one case of uterine cancer in a transgender man after he
was found to have a mass noted during speculum examination for planned
hysterectomy in preparation for GAS.57 Post-operative pathology from a transmasculine
person’s radical hysterectomy revealed stage IIIC endometrioid adenocarcinoma of the
uterus. The diagnosis included involvement of the parametrium and lymph nodes. The
patient was treated with 6 cycles of chemotherapy (carboplatin and paclitaxel) before
declining additional treatment. Two years later, the patient had evidence of recurrent
disease and underwent additional chemotherapy. Follow up beyond this date is lost.
The authors note the potential importance of evaluating the endometrium prior to
undergoing a hysterectomy as the surgery could have been altered to more effectively
treat the adenocarcinoma.

Cervical Cancer Screening

At present, there are no specific guidelines for transgender men regarding
cervical cancer screening. As such, providers currently follow the guidelines created for
cis-gender women when conducting screening on transgender men. The current
recommendation indicates any cis-woman over 21 years old should have a Pap smear
performed every 3 years or a human papillomavirus (HPV) test performed every 5
years. Screening may stop if the patient no longer has a cervix or if the patient is 65
years old and testing had been normal over the previous 10 years. A partial or
supracervical hysterectomy preserves the cervix, indicating that not all transgender
men with hysterectomies should stop receiving regular cervical cancer screenings.

In some cases, a routine postoperative histology workup may reveal cervical
carcinoma in situ. Dysplasia of the cervix can spread to the vagina, which indicates the

need for continued screening of the vaginal fornixes even post-hysterectomy.. It follows




that convincing TGGD patients to continue regular cancer screenings after their
hysterectomy poses a challenge, most importantly when partial cervix tissue remains . 5

A possible solution exists, such as increasing the availability of self-collected
HPV DNA tests. Goldstein et. al. reported a 2-fold increase in transgender men
receiving HPV testing after introducing self-collected HPV  swabbing
options.”? Additional research shows self-collected HPV tests have a 71.4% sensitivity
when compared to provider-collected HPV tests. @ The efficacy is consistent with the
rates seen in the cis-gender women population choosing to use self-collected swabs.

Adding to the complexity of cancer screening is the inconsistent correlation
between exogenous testosterone use and the risk of carcinoma in the female
reproductive system. There is a report of TGGD patients on androgens having higher
rates of unsatisfactory or abnormal Pap smear results when compared to cis-gender
women.*'Contradicting this study are two recent publications that showed no
significant difference between rates of epithelial cell abnormalities between transgender
and cis-gender women receiving Pap tests. 6263 Further studies must be done to
determine the extent to which exogenous testosterone treatment can influence cell
growth in cervical tissue.

Cervical Cancer Treatment

There are 3 reported cases of cervical cancer in transgender men documented in
the literature. Driak et. al. reports a case of localized squamous carcinoma, which was
detected during a pathologic analysis of the cervix post- abdominal hysterectomy.® The
patient had been on androgen therapy for the previous 4 years and did not need any
oncological treatment beyond the hysterectomy. A case presented by Urban et. al.
follows a transgender man diagnosed with invasive stage IB adenoma malignum after
receiving a laparoscopic total hysterectomy and bilateral salpingo-oophorectomy.5 The
patient reported vaginal bleeding for a 2-year period prior to the surgery, but
contributed this to androgen therapy, which he had been on for the previous 7 years.
He was subsequently treated with weekly cisplatin, external beam pelvic radiation, and

intracavitary radiation to the upper vagina, which left him without evidence of disease.




The most recent report of cervical carcinoma comes from Beswick et. al., who present a
transgender man diagnosed with stage IV A cervical cancer. ¢ This 45-year-old patient
had previously been on androgen therapy but stopped 18 mo prior to presenting with
abnormal vaginal bleeding and subsequent squamous cell cervical carcinoma. The
patient was treated with external beam radiation, weekly radiosensitizing cisplatin
chemotherapy, and high-dose-rate intracavitary brachy-therapy. The patient showed

no evidence of disease 6 mo after completing treatment.
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Figure 6. PRISMA flow diagram indicated database search records and inclusion decision steps.

Diagram includes records regarding ovarian cancer studies.




Screening

Current screening guidelines state that there is no unique recommendation for
TGGD individuals with ovaries. It is recommended that they follow the same
guidelines established for cis-gender women: routine age-appropriate surveillance, a
gynecological evaluation at least every 3 years (particularly for patients with a strong
family history associated to ovarian cancer) with a pelvic examination, and routine
ovarian cancer screening is not recommended.266

Of the 13 articles included in our systematic review, seven described cases of
ovarian cancer amongst TGGD and their respective management. There have been eight
cases reported in the literature regarding cases of ovarian cancer amongst TGGD

individuals, seven of whom had taken gender-affirming hormone therapy.®-"3

Cases in Literature and their Respective Management

Hage et. al published the first journal article discussing two case reports about
TGGD individuals who were diagnosed with ovarian cancer. Patient A was diagnosed
with papillary cystadenocarcinoma and underwent a laparotomy, supracolic
omentectomy, and left oophorectomy followed by adjuvant combination chemotherapy
with taxol, epirubicin, cis-platinum. Patient B was diagnosed with papillary borderline
tumor in the left ovary, which was discovered as the patient was admitted to undergo a
hysterectomy and bilateral salpingo-oophorectomy. Patient B eventually underwent a
laparotomy and resection of multicystic mass. No radiotherapy or chemotherapy was
required. In both cases reported, Patient A and Patient B had a history of hormone
therapy reported. 7

The next case was reported by Dizon et. al, which described a 46-year-old
transgender man who was diagnosed with endometrioid adenocarcinoma arising in
the left ovaria and fallopian tube. This patient underwent a total hysterectomy, bilateral
salpingo-oophorectomy, omentectomy, pelvic and para-aortic node dissection, and
peritoneal staging biopsies. Following surgery, chemotherapy was completed,

consisting of carboplatin and paclitaxel. This case report also noted that the patient had




used hormone therapy as part of their gender affirming surgery, but it was
discontinued following surgery.t8

Another case report by Ferreira et. al described a 23-year-old transgender man
with a history of testosterone therapy who was diagnosed with bilateral serous
borderline ovarian tumor and underwent a total hysterectomy and bilateral salingo-
oophorectomy. There was no discussion about subsequent chemotherapy.®

Aubrey et. al published a similar case report about a 36-year-old transgender
man diagnosed with stage IIA ovarian endometrium cancer who underwent a bilateral
salpingo-oophorectomy followed by six cycles of chemotherapy. This patient also was
using hormone therapy, which was discontinued after surgery.7?

Stevens et. al published another case report of a 67-year-old who was diagnosed
with metastatic ovarian cancer and used exogenous testosterone. There was no mention
about chemotherapy or surgery, and the patient remained in the hospital and received
palliative care. 71

Bilash and Walker published an article discussing Bilash’s personal experiences
as a trangender individual who was diagnosed with polycystic ovarian syndrome in his
early 20s and underwent a bilateral oophorectomy and total hysterectomy at the age of
30 for stage III ovarian cancer. Bilash began using testosterone therapy following
surgery. 72

Millington et. al presented a case report about a 17-year-old transgender
adolescent who was diagnosed with serous borderline ovarian tumor. The patient
began subcutaneous testosterone cypionate 12 wk prior to the diagnosis. For treatment,
the patient elected a right salpingo-oophorectomy. Post-operatively, testosterone was
restarted two months following the procedure and surveillance of the remaining ovary
was continued and eventually unremarkable over time. 73
Prevention and Management

As demonstrated by both the case reports and the current literature, there have
been discussions about the possible relationship between using testosterone

supplements and a potential increased risk in ovarian cancer. However, it has been




repeatedly emphasized that there is currently a lack of reported cases and data in the
TGGD community to prove the possible mitogenic effects of long-term exposure to
exogenous androgens on ovaries 5769707374

This correlates to another topic that has been debated in the literature, which is
the use of bilateral salpingo-oophorectomies as a possible preventative measure of
ovarian cancer in the TGNC community. Currently, according to National
Comprehensive Cancer Network guidelines for cis-gender women, TGGD who are
carriers of the BRAAT and BRCA2 mutation should be offered risk-reducing salpingo-
oophorectomy. If patients chose to defer this procedure, serial monitoring is considered
as an alternative.*8 Some articles explore the possibility of expanding preventative
ovariectomies to TGGD patients who are eligible for gender-affirming surgery and are
on hormone therapy (such as a simultaneous salpingo-oophorectomy for TGGD
individuals who undergo hysterectomy).5””> Other articles noted the lack of knowledge
about the long-term effects of oophorectomy at the time of a hysterectomy and how
oophorectomies affect the quality of life, gender dysphoria, and the risk reduction of
ovarian cancer in the TGNC population.686%7476 Kwiatkoswka et. al emphasizes the
responsibility of the physician during hormone therapy, in which that gender-atfirming
surgeries must be beneficial for the overall well-being of the patient, which continues to
remain a gray area due to the lack of research about the impact of hormone therapy on
the risk of ovarian cancer and the benefits of prophylactic bilateral salpingo-
oophorectomy in TGGD individuals using hormone therapy.”

Overall current guidelines state TGGD individuals neither require routine
ovarian cancer screening nor additional surveillance and prophylactic oophorectomies

are not needed as TGGD individuals are not at an increased risk of ovarian cancer.?
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Figure 7. PRISMA flow diagram indicated database search records and inclusion decision steps.

Diagram includes records regarding Prostate cancer studies




The health care needs of TGGD individuals are unique due to gender-affirming
hormonal therapy and or surgical interventions. The most commonly used hormone
therapies are antiandrogens combined with Estrogen. Subsequently, after 18-36 mo of
hormone therapy”8, transgender women can undergo vaginoplasty, including
orchiectomy. The Prostate usually is not removed during feminizing genital GAS
(fgGAS) (vaginoplasty or vulvoplasty) due to potential significant complications such
as incontinence. The permanence of the prostate after fgGAS poses a continued risk for
prostate cancer.

Antiandrogen and estrogen therapy with or without orchiectomy is theorized to
have a lower incidence of prostate cancer in transgender women compared to cisgender
men. 7 The main goal of hormone therapy is the regression of adult male sexual
characteristics while inducing female sexual development in a transgender women with
minimal long-term risk. While Estrogen has a short-term risk of thrombosis, the long-
term risk of estrogen use is unclear.8? Recent research has shown estrogen receptor-a,
may have carcinogenic effects on the Prostate alone. A higher estradiol to
dihydrotestosterone ratio may promote stromal cell growth in the prostate as well. 8

As part of antiandrogen treatment in male to female TGNC patients Prostate-
specific antigen (PSA) and human glandular kallikrein (hK2) have been found to be
elevated in plasma and urine after antiandrogen treatment in transgender women.®
Both of these molecules are mainly produced by the Prostate, and androgens regulate
their genes through the androgen receptor. Currently, screening guidelinesﬁor the
TGGD population with prostates are the same as cis men. Transgender women 50 years
and older should undergo annual prostate evaluation, consisting of digital rectal
examination (DRE). Annual PSA evaluation might still have pertinence in prostate
cancer screening and follow up. Nie et al performed a prostate biopsy in a transgender
woman diagnosed with prostate Cﬁcer who had undergone orchiectomy with estrogen
treatment.82 The biopsy produced positive staining for prostate acid phosphatase (PAP)
and prostate-specific antigen (PSA), showing that natural prostate activity persistsﬂn

the castrated individuals and that this activity does not rely solely on androgens. As




PSA is usually highly suppressed in these individuals following bilateral orchiectomy,
any PSA value greater than 1.0 ng ml-1 should be regarded as concerning. 83 Further
research on the adequate PSA monitoring threshold is required for this subset of
patients.

A biopsy is a primary tool for diagnosing prostate cancer and determining a
Gleason score for prognosis. Some studies have shown the difficulty of assigning a
correct Gleason score due to morphologic changes to the Prostate induced by androgen
deprivation adding a layer of complexity when interpreting results in the TGGD
population. 8 For both cis men and transgender women diagnosed with prostate cancer
multiple treatments are available. Amongst them include GNRH agonists/ antagonists,
radiotherapy, chemotherapy, robotic-assisted laparoscopic prostatectomy, and
cystoprostatectomy. New therapies such as abiraterone, enzalutamide, sipuleucel-T and
cabazitaxel have been introduced to treat hormone-resistant prostate cancer.®

In our review, we identified 14 TGGD individuals diagnosed with Prostate
Cancer. Of those 14, three underwent chemotherapy using estramustine, mitoxantrone,
docetaxel, carboplatin, or prednisone. One patient underwent external beam
radiotherapy, antiandrogen therapy, followed by mitoxantrone and prednisone, and
passed away from a thromboembolic event.!?Another patient underwent robotic-
assisted laparoscopic prostatectomy and bilateral pelvic lymph node dissection.®® One
patient underwent cystoprostatectomy with resection of a right pelvic mass and lymph
node dissection following chemotherapy with docetaxel and carboplatin. 3Another
patient was started with antiandrogen therapy using oral bicalutamide and oral
dutasteride®?one patient underwent radical radiotherapy and died after six months of
therapy. Treatment for the other six patients was not discussed. There were only two
reported deaths of the 14 reported Prostate cancer cases we identified.

The absence of TGGD-specific screening guidelines, unconfirmed effects of
gender-affirming hormone therapy on prostate cancer, change of the pelvis anatomy
following the surgery, and barriers of care by the healthcare providers and system can

delay cancer diagnosis and treatment. The combination of factors may lead to poorer




prognosis in this population.®Yet, although the incidence is lower in TGGD women,
Jackson et al has indicated that prostate cancer could be more aggressive amongst
TGGD population with increased mortality amongst TGGD women. Incidence of
prostate cancer after prolonged use of gender-affirming hormone therapy raises
questions about the “protective” role of castrating status in cancer pathogenesis.
8Further study regarding the effects of gender-affirming hormone therapy and
orchiectomy is needed to shape the screening and treatment of Prostate cancer in TGGD

women.
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Figure 8. PRISMA flow diagram indicated database search records and inclusion decision steps.

Diagram includes records regarding testicular cancer studies

Currently, the USPSTF recommends against regular screening for Testicular
Cancer in cis-gender men and has no recommendations for TGGD population. Some
societies recommend annual self-examinations. In TGGD population, hormonal therapy
(primarily estradiol) is instituted with the goal to develop female secondary sex
characteristics. Estrogen is thought to be a risk factor for development of testicular
cancer although no large-scale studies have been done that show a link.

Standard management of testicular cancer involves tumor markers (B-HCG,
LDH and AFP), CT scan of chest/abdomen/pelvis followed by radical orchiectomy.
Tumor markers can help differentiate the type of cancer present, although standard of
care involves a radical orchiectomy up front. Our review resulted in 5 cases of testicular
cancer found in the TGGD population. Two cases were found when testosterone levels

failed to suppress despite hormonal therapy. One case reported by Wolf-Gould was




found to have an intratubular germ cells neoplasia (carcinoma in site), embryonal cell
carcinoma. ¥ Another case reported by Elshimy was found to have a B-HCG secreting
seminoma.®® One case of seminoma reported by Kvach etal, was discovered
incidentally after penile-inversion vaginoplasty.8? A case by Chandhoke et. al, reported
a 38 year old transgender woman with a testicular mass and a retroperitoneal tumor
that was too morbid to resect.”® The patient underwent radical orchiectomy followed
by maintenance on chemotherapy and surveillance with serial imaging. An interesting
case by Kobori et al was revealed to have a mature testicular teratoma with positive
estrogen receptor expression while undergoing hormonal therapy with estrogen and
progesterone.”! The authors note that although receptor expression does not necessarily
imply causation, the contribution of estrogen cannot be ruled out. The patient elected to
stop hormonal therapy in this case.

All patients underwent radical orchiectomy with chemotherapy reserved for
patients who met criteria per cis-gender guidelines. Four patients elected to stop
estrogen therapy; however, this was after an extensive discussion with the patient on

the social and psychological effects of cessation.

DISCUSSION
*RESULTS SECTION IS DISCUSSION*

CONCLUSION

Caring for the TGGD and nonbinary patients is a complex process and requires
understanding of three key points - care is highly individual, it depends on stage of
gender affirming surgery, and it is centered on proper provider education and training.
An understanding of the biopsychosocial model of health, where illness must be
considered from not only the physical body, but also from the psychological and social
aspects is required.

Prior to breast cancer screening guidelines for the TGGD patient from the

American College of Radiology in November 2021, no formal cancer screening




guidelines were made for the TGGD population. In most instances, screening guidelines
for the TGGD population default to cis gender screening recommendations and
management. Further, guidelines are needed to address non binary patients as existing
literature in this select population is also lacking. Although screening suggestions based
on this systematic review are alluded to in each organ section, the discussion of organ
specific screening centers on a call to action for better research,

Discussion on cancer management is provided in each organ section in more
detail. However, some overarching themes hold true for all cancer management.
Provider education in the communication skills with the TGGD population in the form
of gender friendly language is paramount to improve the existing barriers of care,
improve healthcare accessibility and increase provider options for these patients.
Addressing the limitations of care and actively participating in scientific research for
this population will allow for earlier detection of cancer, improved treatment
adherence, improved patient care accessibility and ultimately improved patient follow

up and satisfaction.
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Research background

Lack of screening and management guidelines in the TGGD and non binary population.

Research motivation

Lack of screening and management guidelines in the TGGD and non binary population.

Research objectives
Literature is lacking regarding screening and management guidelines in the TGGD and
non binary population. Barriers of care are present and need to be addressed to improve

access and quality of care for this population.

Research methods




A systematic review utilizing PRISMA guidelines was used.

Research results
Literature is lacking regarding screening and management guidelines in the TGGD and
non binary population. Barriers of care are present and need to be addressed to improve

access and quality of care for this population.

Research conclusions

Caring for the TGGD and nonbinary patients is a complex process and requires
understanding of three key points - care is highly individual, it depends on stage of
gender affirming surgery, and it is centered on proper provider education and training.
An understanding of the biopsychosocial model of health, where illness must be
considered from not only the physical body, but also from the psychological and social
aspects is required.

Prior to breast cancer screening guidelines for the TGGD patient from the
American College of Radiology in November 2021, no formal cancer screening
guidelines were made for the TGGD population. In most instances, screening guidelines
for the TGGD population default to cis gender screening recommendations and
management. Further, guidelines are needed to address non binary patients as existing
literature in this select population is also lacking. Although screening suggestions based
on this systematic review are alluded to in each organ section, the discussion of organ
specific screening centers on a call to action for better research,

Discussion on cancer management is provided in each organ section in more
detail. However, some overarching themes hold true for all cancer management.
Provider education in the communication skills with the TGGD population in the form
of gender friendly language is paramount to improve the existing barriers of care,
improve healthcare accessibility and increase provider options for these patients.
Addressing the limitations of care and actively participating in scientific research for

this population will allow for earlier detection of cancer, improved treatment




adherence, improved patient care accessibility and ultimately improved patient follow

up and satisfaction.

Research perspectives

Creating specific cancer screening and management guidelines for the TGGD and non

binary population while improving barriers to care.
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