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R.O.S:

Head, Eyes, Ears, Nose, Throat (HEENT)
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P/E

Alert, oriented, A.A 4L, ¥ i L. :GA

BMI: 22 kg/m? V0 48 g 0,5 5LS 0F 59

Vital Signs

BP: 110/70 mmHg

HR: 78 bpm

RR: 14 /min

Temp: 36.8 °C



P/E

Skin & Hair:  Normal skin texture and color No acne, hirsutism, or alopecia

No lymphadenopathy
Thyroid gland normal in size and consistency
Breast: Normal development
No masses or tenderness
No spontaneous or expressed nipple discharge

No axillry lymphadenopathy



P/E

Cardiovascular: Normal S1 and S2

Respiratory: Normal breath sounds bilaterally No wheezes or crackles
Abdomen: Soft, non-tender No organomegaly or masses
Genitourinary: External genitalia normal

No signs of virilization

Pelvic examination deferred



P/E

Neurologic: Cranial nerves intact

Normal motor and sensory examination

Visual fields intact on confrontation testing

Psychiatric: Normal mood and affect

Appropriate behavior and cognition



Problem list:
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CAVSES

* ANOVULATION

~ HYPOTHYROIDISM
~ POLYCYSTIC OVARY SYNDROME (PCOS)
~ HYPERPROLACTINEMIA
~ MEDICATIONS

* ESTROGEN DEFICIENCY WS
~ PERIMENOPAUSE @* >

~ PREMATURE OVARIAN FAILURE
~ HYPOTHALAMIC-PITUITARY INSUFFICIENCY

¥ PREGNANCY
* REPRODUCTIVE TRACT ORSTRUCTION ,
~ STENOSIS I

~ ASHERMAN SYNDROME
* 11 STRESS
* EXTREME ATHLETIC TRAINING
* SEVERE EATING DISORDERS




SYMPTOMS

* HYPERPROLACTINEMIA
~ HEADACHES
~ VISION CHANGES
~ GALACTORRHEA
* HYPOTHYROIDISM
~ FATIGUE
~ DRY & FLAKY SKIN j
~ HAIR LOSS }
~ NAIL CHANGES ()
~ PALPITATIONS & A2
* PCOS &
~ HIRSUTISM
~ ACNE
~ WEIGHT GAIN
~ DIFFICULTY getting PREGNANT

* ESTROGEN DEFICIENCY
~ HOT FLASHES ,
~ MOOD CHANGES
~ BONE WEAKNESS

* PREGNANCY  ,..1+ |

~ NAUSEA
~ TIREDNESS
~ BREAST TENDERNESS

DDx:
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B-hCG

FSH: Tests for Ovarian Insufficiency.

Serum Prolactin (PRL): Tests for Pituitary dysfunction.
TSH: Tests for Thyroid disease.

Estradiol (E2): Evaluates the pituitary-ovarian axis.
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Parameter Result Unit Reference Range
B-hCG 4 mIU/mL <5 mIU/mL (Negative)
TSH 2.1 wuU/mL 0.4-4.0 Wlu/mL
Free T4 1.3 ng/dL 0.8-1.8 ng/dL
Prolactin 81 ng/mL 4.8 —23.3 ng/mL

FSH 4 miU/mL rI:T:IlIJi;rL:ir: 3.5-125
LK 3 miU/mL rFT(])IILIJi;rL:ir: 2.4-12.6
Estradiol (E2) 40 pg/mL ;;I/“r:ilar: 30-120
Testosterone total 35 ng/dL 15 —70 ng/dL
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Parameter

Result

Unit

Reference Range

Prolactin

72

ng/mL

4.8 -23.3 ng/mL
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approach

Evaluation of secondary amenorrhea
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This algorithm offers a stepwise approach to the evaluation of secandary amenorrhea. For further details,
refer to additional UpToDate content on the causes, evaluation, and treatment of secondary amencrrhea.



approach

Secondary Amenorrhea

pregnancy
me | L]
| High prolactin —| hyperprolactinemia
Prolactin
FSH
TSH | Abnormal TSH Thyroid Disease
Estradiol
— Low FHS and Estradiol Hypothalamic-Pituitary dysfunction
Functional hypothalamic amenorrhea
Sheehan syndrome
ect
High FHS low estradiol
\ Ovarian failure
POI
Menopause
Turner syndrome
Chemotherapy
Radiation
Normal
Androgen Excess History of uterine
Hirsutism instrumentation Rapid onset Excess
PCOM Negative androgen excess weight gain
Metabolic syndrome withdrawal bleed or very high Cushingoid
or androgen levels features
excess weight gain
oS Outflow tract Consdier Cushings
obstruction adrenal or disease
Asherman ovarian tumor
syndrome

Fig. 2 Diagnostic workup for secondary amenorrhea
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DDx:

- Pregnancy

- Anovulation - Estrogen deficiencies

- Polycystic ovary syndrome (PCOS) - Perimenopause

- Premature ovarianfailure

- Hypothyroidism

- Hyperprolactinemia - Hypothalamic-pituitary insufficiency

- Medications (birth control pills) - Functional hypothalamic amenorrhea
- Reproductive tract obstructions - Stress

- Stenosis - Extreme athletic training

- Asherman syndrome (caused by adhesions) - Severe eating disorders



DDx:

Rule out pregnancy

is the cause of secondary amenorrhea.
- ectopic pregnancy
- order a serum hCG measurement,

even if the woman had a negative home test.



DDx:

Anovulation

Polycystic ovary syndrome (PCOS)

Medications (birth control pills)

Hypothyroidism

Hyperprolactinemia



Hypothyroidism

Primary hypothyroidism causes elevated thyrotropin-
releasing hormone (TRH) levels that can result in
thyrotroph and lactotroph hyperplasia. This can
potentially lead to pituitary gland enlargement, as

well as hyperprolactinemia.

TSHt — PRL 1}



Hypothyroidism VS Hyperthyroidism
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Hyperprolactinemia

* Pregnancy

Nipple stimulation & Breast examination

Stress

Prolactinoma

Drugs



Hyperprolactinemia

Chronic kidney disease

returns to normal after kidney transplantation

major mechanism is a threefold increase in prolactin secretion, and
there is a one-third decrease in metabolic clearance rate.

Hyperprolactinemia persists, however, during dialysis.

Chest wall injury

such as severe burns, presumably due to a neural mechanism similar to
that of suckling
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Hyperprolactinemia

decreased libido and erectile dysfunction in males

lesmoeenj
OVARY Inhibition of
\ \-\v e

galactorrhea and amenorrhea in females.
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Ranges of serum prolactin concentrations in
several causes of hyperprolactinemia
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Drugs
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Frequency of prolactin

Medication class ] Mechanism
elevation*
Antipsychotics, first generation
Chlorpromazine Moderate Dopamine D5 receptor
Fluphenazine High blockade within hypothalamic
tuberoinfundibular system.
Haloperidol High
Loxapine Moderate
Perphenazine Moderate
Pimozide Moderate
Thiothixene Moderate
Trifluoperazine Moderate



Antipsychotics, second generation

Aripiprazole None or low
Asenapine Moderate
Clozapine None or low
Iloperidone None or low
Lurasidone None or low
Olanzapine Low
Paliperidone High
Quetiapine None or low
Risperidone High
Ziprasidone Low

Dopamine D- receptor
blockade.




Antidepressants, cyclic

Amitriptyline Low Not well understood. Possibly
Desipramine Low by GABA stimulation and
indirect modulation of

Clomipramine High prolactin release by serotonin.
Nortriptyline None

Antidepressants, SSRI
Citalopram, fluoxetine, None or low (rare reports) Same as for cyclic
fluvoxamine, paroxetine, antidepressants.
sertraline

Antidepressants, other

Bupropion, venlafaxine, None Not applicable.
mirtazapine, nefazodone,
trazodone



Antiemetic and gastrointestinal

Metoclopramide High Dopamine D, receptor

Domperidone (not available | High blockade.

in United States)

Prochlorperazine Low
Antihypertensives

Verapamil Low Mot well understood. Specific
to verapamil. May involve
calcium influx inhibition
within tuberoinfundibular
dopaminergic neurons.

Methyldopa Moderate Decreased conversion of L-
dopa to dopamine;
suppression of dopamine

synthesis.
Most other Mone Mot applicable.
antihypertensives
(including other calcium
channel blockers)
Opioid analgesics
Methadone, morphine, Transient increase for several | Potentially an indirect effect
others hours following dose of mu opiate receptor

- activation. -
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@ INVEGA”™
: PALIPERIDONE
Extended-Release Tablets

Paliperidone 3 mg per oral tablet

- T 28 extended-release tablets
e comprimeés a libération prolongée
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PROLACTINOMA

l
\/ TumoRr

PrTuiTARY BenieN ';FUMOR (ADenoMA)
GLAND oF THe PITUITARY GLAND
@ PROOLA‘TN THAT SECRETES
.o :0‘ EXCESS PROLACTIN




PROLACTINOMAS = FUNCTIONAL TUMORS

N\

Mukakion in

LACTOTROPH
\ Dwide oPTIC
@ E ur:(c:ntrot\ably NERvES

2 \
W G

fPrOLACTIN (pain)

L 10mm = MICROPROLACTINOMA
> 10mm : MACROPROLACTINOMA



Pituitary MRI

— MRI of the pituitary should be performed in patients with any

degree of hyperprolactinemia to look for a mass lesion in the
hypothalamic- pituitary region, unless the patient is taking a

medication known to cause hyperprolactinemia.

MRI is recommend if

prolactin >100 ng/mL in patients taking a drug elevates the prolactin

but >300 ng/mL in those taking risperidone.



[A] Pretreatment, T1-
weighted image, pre-
gadolinium.

[B] Pretreatment, T1-
weighted image, post-
gadolinium.

[C] After cabergoline
treatment for 2 months




This contrast-enhancing sellar
mass was read as a pituitary
adenoma. Biopsy showed no
adenoma, only normal pituitary
architecture infiltrated by
lymphocytes, suggesting
lymphocytic hypophysitis. After
treatment with prednisone for 1
month, the pituitary size
decreased to normal.




Findings:
The pituitary gland is normal in overall size and configuration.

Within the left side of the pituitary gland, there is a well-defined focal lesion
measuring approximately 5 x4 mm, which appears hypointense on T1-

weighted images and demonstrates delayed and relatively decreased
enhancement compared to the surrounding normal pituitary tissue on post-
contrast images, compatible with a pituitary microadenoma.

The pituitary stalk is midline with normal thickness.
No suprasellar extension is identified.

The optic chiasm and optic nerves are normal in signal intensity and position,
with no evidence of compression.

The cavernous sinuses are symmetric with no abnormal enhancement or
invasion.

The remainder of the brain parenchyma shows normal signal intensity.

No evidence of intracranial mass, hemorrhage, acute infarction, or abnormal
extra-axial collection is seen.
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Macroadenoma — _ljl L ,s

Microadenoma — e 4 as

° Neurologic symptoms (mass effect)
. Hypogonadism (amenorrhea, infertility, low libido)
. Galactorrhea



First-line Therapy

Dopamine agonists
- Cabergoline (preferred)

+  Bromocriptine
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HYPOTHALAMUS

OVERRIDES :

r—DOPAM\NE © THYROTROPIN -RELEASING
@ HORMONE

(Proluct(n . (nhibtlmg
foctor )

~ CONSTANTLY RELEASED
IN ANYONE NOT PREGNANT PROLACTIN




Dopamine agonists

Cabergoline (preferred)

Starting dose:

0.25 mg once or twice weekly

Max dose ( Jgoss)

Y—ymg/week




Goals of Treatment

Normalization of prolactin
Restoration of gonadal function
Tumor shrinkage

Prevention of tumor growth

Relief of symptoms



Expected Response
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Monitoring During Treatment

Serum prolactin:
laol ale ¥—) 2
MRI:
Macroadenoma: sbL 5 jl s
Microadenoma: jL; & g0

Visual field exam ».:bL ausls s 635 )5 S|



Duration of Therapy

u.).ouangb ;‘J}o&o Ql.o))
)30 43 b g )5 ghis

JLPRL -

Ol goly J2als b ygegs 3929 p3e °

Canl @2 Recurrence L]



Transsphenoidal surgery

Indications:
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POLYCYSTIC OVARY SYNDROME (PCOS)
MOST COMMON ENDOCRINE DISORDER

METABOLIC
ABNORMALITIES

ANOVOLATION  CLINICAL or BIOCHEMICAL  CYSTS in INSULIN

. HYPERANDROGENISM 3 OVARIES RESISTANCE




Polycystic ovary syndrome (PCOS)
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Polycystic ovary syndrome (PCOS)
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Polycystic ovary syndrome (PCOS)

®  ROTTERDAM CRITERIA
C1IRREGULAR CYCLE

[ JHYPERANDROGENISM
[1POLYCYSTIC APPEARANCE on US




SUSPECT PCOS

LABS }

@ TOTAL TESTOSTERONE @ PROLACTIN |
@ SHBG (Sree testosterone) @D LH :
@ DHEAS @ FSH i
@ 17-0HP @ ESTRADIOL |
@ TSH @PROGESTERONE LEVEL ALY !
(DAY 20-21) n :

———————————————————————————————————————————————————




Polycystic ovary syndrome (PCOS)
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Polycystic ovary syndrome (PCOS)

PELVIC ULTRASOUND
POLYCYSTIC OVARIAN MORPHOLOGY

20+ FOLLICLES/ -
OVARY & i 2-9 mm
OR \ - T / & CORPUS LUTEUM
Q CYST
OVARIAN VOLUME & DOMINANT
of 10 mL or GREATER FOLLICLE




Hormonal Contraception
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Hormonal Contraception

Levonorgestrel intrauterine
device can result in
amenorrhea in approximately
12 % of users by one year




Estrogen deficiencies

* Perimenopause
* Premature ovarian failure
* Hypothalamic-pituitary insufficiency

Sheehan g, ..



* Perimenopause * Hypothalamic-pituitary

: : insufficiency
* Premature ovarian failure

FSH LEVELS
DETERMINE WHERE DYSFUNCTION LIES

t FSH | FSH

€




e Sheehan

ANTERIOR PITUITARY NECROSIS

Hx SEVERE POSTPARTUM INABILITY to LACTATE FATIGUE

HEMORRHAGE /

CONSTIPATION COLD INTOLERANCE VASOMOTOR SYMPTOMS




Premature ovarian failure

OVARIAN DYSFUNCTION FSH > 20
Hx AGE <40 VASOMOTOR VAGINAL PE VULVOVAGINAL
SYMPTOMS DRYNESS ATROPHY

fitx

+/- MOOD CHANGES
<~

B &

+/- CHEMOTHERAPY or
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Reproductive tract obstructions

- Stenosis

- Asherman syndrome (caused by adhesions)




Functional hypothalamic amenorrhea

- Stress

- Extreme athletic training

- Severe eating disorders




Functional hypothalamic amenorrhea

women with FHA is impaired bone accrual during

adolescence and low bone density during adulthood

Bone mineral density testing should be conducted in women
who have been amenorrheic for 6 months or have a history

of a stress fracture
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Thank you for your attention.




