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Learning Objectives

• Review the determinants of gender

• Discuss gender identity and potential 
determinants

• Provide current treatment protocols for gender 
dysphoria

• Describe the unique risks of treatment in this 
population



Determinants of Gender

• Chromosomes

• HPG axis and Gonads

• External genitalia



Chromosomes 

• XX

• XY

• XO Turner

• Mosaic-tissue specific

• XXY Klinefelter

• XYY

• XXYY





HPG axis



Gonads





Other hormones

• Adrenal

▫ CAH

• MIS

• Placenta

• Maternal

• Exogenous



Receptors/Tissue





Gender Identity

• State of being where the sexual differentiation of 
the brain is not consonant with chromosomal 
pattern and gonadal sex 



• based on data of subjects undergoing sex 
reassignment treatment in the Netherlands, is 
1:11,900 men and 1:30,400 women 

• prevalence by self-report in New Zealand is 
approximately 1:6000 

• approximate 3:1 ratio of male-to female versus 
female-to-male transsexuals is widely 
encountered in the western world

Prevalence of gender dysphoria:



Prevalence over time



How likely is it that, as a provider I 

will encounter this population?

• >8 million Americans identify as gay, lesbian, or 
bisexual 

• >700,000 Americans identify as transgender 

Source: The Williams Institute 



Possible Etiologies

• Prenatal hormone exposure

▫ Maternal-luteoma

▫ Environmental-DES

▫ Placental-aromatase

▫ Infant-CAH

• Variants of the androgen receptor



Gender Based Brain Variations

• Overall volume-M>F

▫ Similar to natal sex in adolescents

▫ Adults are between M and F

• White Matter-M>F

▫ Between male and female

• Connectivity profiles-

▫ Differ from both male and female

▫ MtF more less inter hemispheric connections

▫ FtM fewer intra hemispheric connections



Gender Based Brain Variations-2

• Cerebral blood flow

• Hypothalamic response to androgen 
chemosignals even in prepubertal

▫ MtF same as natal female

▫ FtM same as natal male

• On GnRH

▫ Less activation of the temporal lobe

• Visual spatial activation similar male to FtM and 
female to MtF pre treatment



Effects of treatment on the brain

• Decreased volume overall on 
antiandrogen/estrogen combination-7 months

• Increased volume on testosterone total and 
hypothalamic

• Increased cortical thickeness on in FtM



Youth who identify as transgender, gender 

fluid or gender non-conforming

At high risk for:
• Suicide  Ideation(51%)
• Suicide Attempts (9.3-30%)
• Anxiety (25%)
• Depression (35-58.1%)
• Eating Disturbance (7%)

(Khatchadourian, Amed, & Metzger, 2014; Olson et al., 2015; Spack, et al., 2012).



Non TG vs TG

• lifetime prevalence of psychiatric diagnoses 
(including mood disorders, anxiety disorders, 
schizophrenia, substance abuse, and eating 
disorders) of 71 percent, but a current prevalence of 
39 percent [28]. 

• 6% vs 18% non transgender vs transgender are 
bullied weekly

• 30% vs 50% been physically injured by someone
• 23%vs 45% self harm in last 12 mos
• 4% vs 20% attempted suicide in last 21 mos
• 17% vs 40% unable to access healthcare

http://www.uptodate.com/contents/transsexualism-epidemiology-pathophysiology-and-diagnosis/abstract/28


With Regard to healthcare





Treatment Guidelines



Gender Dysphoria and Transition

• Gender Transition is the process of changing 
one’s gender presentation/ expression/ physical 
characteristics more fully/ permanently to align 
with their gender identity (inner sense of self).

• Transitioning is one form of treatment for 
gender dysphoria

• There are varying levels of transition and 
individuals can engage or disengage from  one or 
several of these levels over their lifespan



Stages of transition: cont
• Stage 4: Social Transition: can include any or all 

of the following- name change, dressing as one’s 
felt gender, hair, make-up, bathroom use, 
pronoun change, coming out to friends and family

• Stage 5: Medical Transition: Introduction of 
blockers and/or cross-sex hormones

• Stage 6: Surgical Transition: Sex reassignment 
surgery/surgeries, e.g. masectomy, breast 
augmentation, hysterectomy, salpingo-
oophorectomy, metoidioplasty, phalloplasty, 
vaginoplasty



Efficacy

• 80% reported significant improvement in gender 
dysphoria, 

• 78% reported significant improvement in 
psychological symptoms, 

• 80% reported improvement in quality of life

• 72% reported significant improvement in sexual 
function.





Hormone regimens in the transsexual

persons: MTF
• Estrogen:
• Oral: estradiol 2.0–6.0 mg/d
• Transdermal: estradiol patch 0.1– 0.4 mg twice 

weekly
• Parenteral: estradiol valerate or cypionate

▫ 5–20 mg im every 2 wk
▫ 2–10 mg im every week

• Antiandrogens
▫ Spironolactone 100–200 mg/d
▫ Cyproterone acetateb 50–100 mg/d

• GnRH agonist 3.75 mg sc monthly; depot q 3 month
▫ Supprelin or vantas yearly



Medical conditions that can be 

exacerbated by cross-sex hormone 

therapy: FTM
• Transgender female (MTF): estrogen

▫ Very high risk of serious adverse outcomes
▫ Thromboembolic disease
▫ Moderate to high risk of adverse outcomes
▫ Macroprolactinoma
▫ Severe liver dysfunction (transaminases 3  upper limit

 of normal)

▫ Breast cancer
▫ Coronary artery disease
▫ Cerebrovascular disease
▫ Severe migraine headaches



Estrogen Formulationsand VTE

• pre-1990 frequent use of
• oral ethinyl estradiol (50–100 lg/day), 
• oral conjugated equine estrogens (5–10 mg/day), 

and
• self-procured estradiol (200–800 mg/mo) 

administered intramuscularly
• the rate of VTE decreased from:

▫ 143 cases/10,000 treatment-years between 1972 and 
1986

▫ 42 to 58 cases/10,000 treatment-years between 1975 
and 1994



Increased

risk for cardiovascular disease 

mortality
• 4.1% vs 1.3% for continuous use of ethinyl

estradiol vs former use of or never used ethinyl
estradiol

• even after adjustment for age and smoking 
history (HR 3.64, 95% CI 1.52–8.73, p=0.004).



Stroke

• rate of stroke was 7.5/10,000 treatment-years 
from 1975–1994

• rate of 2.7 cases/10,000 treatment-years during 
a follow-up period between 1975 and 2007





Hormone regimens in the transgender

persons: FTM
• Parenteral

▫ Testosterone enanthate or cypionate

 100–200 mg im every (sq 50%of IM)

 2 wk or 50% weekly

▫ Testosterone undecanoateb,c 1000 mg every 12 wk

• Transdermal 

▫ Testosterone gel 1% 2.5–10 g/d

▫ Testosterone patch 2.5–7.5 mg/d



Medical conditions that can be exacerbated 

by cross-sex hormone therapy MTF

• Hyperlipidemia 

• Polycythemia 

• Male pattern baldness

• Acne 

• Infertility

• Elevated liver enzymes



Monitoring

• During the induction of puberty, the following 
examinations and lab tests are recommended: 

• Height, weight, breast development (in 
transgender females) – every three months 
during the first year of treatment 

• Estradiol, testosterone – every three months 
during the first year of treatment

• Renal function, liver function, lipids, glucose, 
insulin, glycosylated hemoglobin – yearly 



Gender vs. Sex vs. Sexual Orientation 

Cont.
• Transgender – a person whose gender identity 

and/or gender expression differs to varying 
degrees from the gender expected of them based 
on their sex assigned at birth.

• Cisgender – a person whose gender identity 
and gender expression align with the gender 
expected of them based on their sex assigned at 
birth



Gender vs. Sex vs. Sexual Orientation 

Cont.
• Gender Nonconforming – someone whose 

gender identity and/or gender expression breaks 
societal norms,

e.g., a self-identified man, assigned male at birth, who 
wears skirts and fingernail polish.

• Gender Conforming – someone whose gender 
identity and/or gender expression is consistent with 
societal norms.

e.g., a self-identified woman, assigned female at birth, 
who wears clothing found in the women’s section of 
stores.


