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Hypothalamic control of pituitary
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Puberty

Increased neuronal and hypothalamic expression of
a peptide family (kisspeptins) and their receptor (G
protein-coupled receptor GPR54), both at 19p3,
may trigger gonadotropin releasing hormone
production.

The arcuate nucleus and anteroventral
periventricular nucleus are thought to contain the
Kisspeptin secreting neurons.

The arcuate nucleus (and medial preoptic area,
MPOA) is linked into the olfactory system, through
the vomeronasal organ.

IRF2BPL (14924.3) inhibits as well as facilitates
gonadotropin production.



FEMALE IMAGE
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Precocious puberty (girls)

Hypothyroid state can lead to precocious puberty.
Check TSH.

Elevated estradiol levels suggest liver abnormality
(hepatoblastoma) or stromal cell ovarian tumor.

If virilization, DHEA, free testosterone elevated.
May see dysgerminoma of the pineal.

Gonadotropin analogs will suppress endogenous
secretion in gonadotropin dependent disease. If
Independent, tamoxifen.



Ovarian follicle maturation

LH/CG receptor
cAMP DAG InsP3 Caz+
L ; -
<,
Protein

® Protein ® Protein
Fig. 9-2 CAMP/PKA pathway DAG/PKA pathway
Accessed ; 5

02/01/2010

Chelesterol —= Progesterone —= Androstenedione
P450sce P45017c l

Androstenedione Circulation

Basal lamina

Androstenedione — 173-estradiol =—=

Aromatase
® Protein i
Protein

t

cAMP

‘\ e

wh A )

FSH receptor

Follicular fluid

Secretion of estradiol by the
dominant follicle requires
cooperation between theca
cells, which synthesize
androstenedione and
testosterone, and granulosa
cells of mature follicles, which
convert androgens to estradiol
and estrone.

In the corpus luteum, granulosa-
lutein cells gain vascularity, LH
receptors, and the enzymes
necessary for progesterone
synthesis. The theca-lutein cells
remain the source of
androstenedione for estradiol
production in granulosa-lutein
cells
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Menstrual cycle
Estrogen is produced principally in the ovarian
follicle.
FSH stimulates its production

Progesterone is produced principally in the corpus
luteum of the ovary.

LH stimulates its production.
cAMP is the second messenger for gonadotropins.

LH, FSH best determined on a blood specimen
obtained at mid-cycle.

Biopsy to evaluate secretory state of endometrium
best obtained at day 24

Histologic changes are characteristic of luteal
phase



Endometrial cycle

Follicular phase | Luteal phase | Follicular phase | Fertilization / implantation

Gonadotropins
Hormone levels
{1y

g| _ 250
5 .% g Estradiol g

E| B =
sl & 2E
‘ 125 g2
g g
[}

Antral Dominant Corpus Antral  Dominant Fertilization & cL CLof
follicles  follicle luteurn (CL) follicles  follicle implantation pregnancy

o0& = - 00 & O\':i&:‘é )

arian cycle

Ovi

Uterine gland

Menses
/

Endomeirial cycle

T

Menstrual cycle day 14

Embryonic age
1 S e e e
- v A
Gestational age 14 20
Source: Cunningham FG, Le K3, Bl 5L, Hauth IC, Rouse DJ, § CY: H
Wﬂkﬁﬁﬂggit;mzﬂfﬁv::; hrq::;u:iw.ancasmadi:ine.s;rn peng Flg 3-1 Accessed 02/01/2010

Copyright & The McGraw-Hill Companies, Inc. All rights reserved.



Fertility

The LH surge occurs at the midpoint of the
menstrual cycle in 30% of women.

In 60%, it occurs within a 1 day window of the
midpoint

In 95%, it occurs within a 3 day window of the
midpoint.
Spermatozoa are largely viable for only 24 hours
(though they may be found for days in the vagina).

In a woman with a 26-32 day cycle, days 8-19
encompass the period of fertility.



Female fertility

LH, FSH best determined on a
blood specimen obtained at
mid-cycle.

Biopsy to evaluate secretory
state of endometrium best
obtained at day 24, histologic
changes are characteristic of
cycle phase.
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Primary amenorrhea

Is there a uterus? [confirm with pelvic ultrasound]

If there Is a uterus, are there secondary sex
characteristics?

What was the age of onset of menses of the mother
[and sisters]?

This may distinguish normal maturation from
gonadal or pituitary insufficiency.

Turner’s or Testicular Feminization changes?
Pregnant? [always do a preghancy test]



Primary amenorrhea

* Chadwick sign (LR+, 29) and uterine artery
pulsation (LR+, 11) are the only clinical signs useful
to detect early pregnancy (>7 weeks).

* Must measure B-HCG levels.



Secondary amenorrhea

Determination of TSH, LH, FSH, and Prolactin are
Indicated.

Some prefer to administer a progesterone bolus and
wait to see whether menses ensue before
determining pituitary hormone levels.

Low levels of LH and FSH are associated with
pituitary disease.

An elevated Prolactin is compatible with pituitary
microadenoma.

MRI of the sella turcica is indicated.

Elevated LH and FSH are associated with ovarian
failure.



Causes of amenorrhea
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Perimenopause

* Develop menopause in the succeeding three years.

« A family history of early menopause is associated
with a positive likelihood ratio (LR+) of 2.0 for early
menopause.

« Hot flashes (LR+, 2.1-4.1; LR-, 0.54) and FSH >24
mlu/ml (LR+ 3.1, LR- 0.45) found in symptomatic
perimenopausal women.



Diagnostic strategy
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Hirsutism

Ovarian lesion
Free Testosterone elevated

Sex hormone globulin level abnormalities do not
affect the determination of free testosterone

Testosterone Immunoassays are inaccurate in
women and in children

Elevated LH and loss of diurnal activity
LH three times greater than FSH
Ultrasound to evaluate ovaries (polycystic).




Laboratory diagnosis

Pitutitary lesion:

If LH, FSH low, Prolactin normal, Is a
hypopituitary state.

If Prolactin elevated, is a pituitary adenoma.
Galactorrhea noted



Hirsutism

Adrenal lesion

DHEA and DHEA-S a measure of adrenal activity.
Free testosterone also elevated
170H-P elevated

f suppresses with 2mg dexamethasone, is
nyperplasia

f does not suppress, iIs adenoma
170H-P is elevated in 21-B hydroxylase deficiency.




Poly-cystic ovarian syndrome

Three-fold elevation of endometrial cancer risk as a
result of hormonal stimulation.

May see three-fold elevation of breast cancer risk at
menopause.

Infertility common.

Oral contraceptives with low levels of progestins
(e.g., Tri Cyclen) AND antiandrogens (e.g.,
spironolactone) are used in women who do not
desire pregnancy.

Metformin reduces insulin resistance.

Weight loss and dietary modification recommended
to reduce cardiovascular risk.



Diagnostic strategy
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Melasma
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Blotchy, brown pigmentation that
develops slowly and fades with
time.

Overproduction of melanin.

Pregnancy, oral contraceptive use,
injected progesterone. Worse with
sun exposure.



Uterine bleeding

Is the patient on hormonal medications (or has
thyroid disease)?

Or using an IUD?
Pregnant or elevated HCG?

Threatened abortion, ectopic pregnhancy, or
trophoblastic disease must be considered.

Dysuria, pelvic tenderness?
Cervicitis or endometriosis must be considered.
Cancer?

Liver disease or coagulation disorders will likely
manifest with bleeding at other sites.

Else, dysfunctional uterine bleeding
Disordered proliferative endometrium on biopsy.



Dysfunctional uterine bleeding

Failure of ovulation results in prolonged, excessive
endometrial stimulation by estrogens.

The endometrial glands undergo mild architectural
changes, including cystic dilation (persistent
proliferative endometrium, disordered proliferative
phase).

Unscheduled breakdown of the stroma may also lead
to an irregular ovulatory cycle.

Manifests clinically as infertility, with either increased
bleeding or amenorrhea.




