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DefinitionsDefinitions

SecondarySecondary amenorrheaamenorrhea
3 3 consecutiveconsecutive monthsmonths withoutwithout periodsperiods

PrimaryPrimary amenorrheaamenorrhea
No No periodsperiods afterafter thethe age age ofof 16 16 –– 1717

HypomenorrheaHypomenorrhea
PeriodsPeriods < 3 < 3 daysdays withwith littlelittle bleedingbleeding



DefinitionsDefinitions

MenorrhagiaMenorrhagia
PeriodsPeriods > 7 > 7 daysdays & > 80 ml& > 80 ml

HypermenorrheaHypermenorrhea
PeriodsPeriods > 80 ml> 80 ml

OligomenorrheaOligomenorrhea
Cycle > 35 Cycle > 35 daysdays

PolymenorrheaPolymenorrhea
Cycle < 21 Cycle < 21 daysdays



DefinitionsDefinitions

PrimaryPrimary dysmenorrheadysmenorrhea
PainfulPainful periodsperiods beforebefore thethe age age ofof 1919

SecondarySecondary dysmenorrheadysmenorrhea
PainfulPainful periodsperiods afterafter thethe age age ofof 1919
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Hormonal assays: FSHHormonal assays: FSH
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Hormonal assays: LHHormonal assays: LH

Day 3Day 3
LH > 10 IU/L, or LH/FSH > 2.5LH > 10 IU/L, or LH/FSH > 2.5

infertilityinfertility
spontaneous abortionsspontaneous abortions
PCOSPCOS
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Basal Body TemperatureBasal Body Temperature

↑↑ basal body temperature basal body temperature ≥≥ 0.20.2°°C C 

↑↑ basal body temperature basal body temperature ≥≥ 12 days12 days



Basal Body TemperatureBasal Body Temperature

InexpensiveInexpensive
Repeated in different cyclesRepeated in different cycles
Not appropriate to time ovulationNot appropriate to time ovulation
Poor correlation with P level and endometrial Poor correlation with P level and endometrial 
biopsiesbiopsies



Basal body Basal body temperaturetemperature



Basal body Basal body temperaturetemperature



Basal body Basal body temperaturetemperature



Hormonal assays:Hormonal assays: ProgesteroneProgesterone

Day 21Day 21
2.5 2.5 -- 5 5 ngng / ml/ ml ovulationovulation
10 10 -- 15 15 ngng / ml/ ml normal corpus normal corpus lutealluteal functionfunction

Day 20, 21, 22Day 20, 21, 22
Σ : Σ : 15 15 ≥≥ ngng/ ml/ ml



EndometrialEndometrial biopsybiopsy



DifferentDifferent levelslevels

MRI, 
FSH & LH 
indirect evidence of GnRH

I

II FSH, LH, TSH, Prl
MRIThyroid

Adrenals
E2 P4 A2 T
EchographyIII

βhCG
Echography
MRI
Hysteroscopy
Progestin test

IV



SomeSome etiologiesetiologies ofof secondarysecondary
amenorrheaamenorrhea

Stress
Anorexia…I

II Tumors
Necrosis…

PCO
Menopause…III

Pregnancy
Synechiae
Stenosis
TBC…

IV



InvestigatingInvestigating secondarysecondary amenorrheaamenorrhea

ExcludeExclude pregnancypregnancy
normogonadicnormogonadic amenorrheaamenorrhea

EE22 > 30 > 30 pgpg/ml/ml

HypogonadicHypogonadic amenorrheaamenorrhea
EE22 < 30 < 30 pgpg/ml/ml

HypergonadotropicHypergonadotropic ((primaryprimary hypogonadismhypogonadism) ) 
FSH > 20 FSH > 20 –– 30 UI/L30 UI/L

HypogonadotropicHypogonadotropic ((secondarysecondary hypogonadismhypogonadism))
LH < 1 UI/LLH < 1 UI/L



Case 1Case 1

25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea
afterafter stoppingstopping OC (> 12 OC (> 12 monthsmonths))
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 25 25 pgpg/ml/ml
FSH = 2 UI/L, LH 0.2 UI/L FSH = 2 UI/L, LH 0.2 UI/L PrlPrl NN

DiagnosisDiagnosis: : HypogonadotropicHypogonadotropic hypogonadismhypogonadism
hypothalamichypothalamic amenorrheaamenorrhea
Cave Cave bonebone massmass



Case 2Case 2

25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea
afterafter stoppingstopping OC (> 12 OC (> 12 monthsmonths) hot flushes) hot flushes
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 25 25 pgpg/ml/ml
FSH = 52 UI/L, LH 25 UI/L FSH = 52 UI/L, LH 25 UI/L PrlPrl NN

DiagnosisDiagnosis
HypergonadotropicHypergonadotropic hypogonadismhypogonadism: : precociousprecocious
menopausemenopause



Case 2Case 2

OtherOther investigationsinvestigations
Test Test otherother endocrine endocrine pathwayspathways
Test for Test for autoimmuneautoimmune diseasesdiseases
Test for Test for geneticgenetic diseasesdiseases (X fragile, Turner(X fragile, Turner…….).)

CounsellingCounselling
THSTHS



Case 3Case 3

25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea
afterafter stoppingstopping OC (> 12 OC (> 12 monthsmonths) ) HistoryHistory ofof
irregularirregular cyclescycles
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 105 105 pgpg/ml/ml
FSH = 4 UI/L, LH 14 UI/L FSH = 4 UI/L, LH 14 UI/L PrlPrl NN

DiagnosisDiagnosis
«« NormogonadicNormogonadic »» amenorrheaamenorrhea



Case 3Case 3

InvestigationsInvestigations
T = 0.9 T = 0.9 ngng/ml/ml
17 OH17 OH--P = 250 P = 250 ngng/dl/dl
ACTH ACTH testingtesting

17 OH17 OH--P = 450 P = 450 ngng/dl/dl

UltrasoundUltrasound



PCO              ?              PCOSPCO              ?              PCOS

• Infertility 88 %

• Insulin resistance 70 %

• Hirsutism 62 %

• Irregular cycles 50 %

• Obesity 38 %

• Acne 35 %

• Ultrasound criteria



PCO and ultrasound criteriaPCO and ultrasound criteria

↑ ovarian volume

↑ ovarian stroma

> 10 follicles  Ø <10 mm at the periphery 
(necklace sign)



PCO  and ultrasound criteria PCO  and ultrasound criteria 
van van SantbrinkSantbrink et al. 1997 et al. 1997 FertilFertil SterilSteril

↑ Follicle  number (58%)

4

23

9

11

3

10

15

↑ Ovarian volume (41%)

↑ Ovarian stroma (45%)



PCO         versus         PCOS PCO         versus         PCOS 
van van SantbrinkSantbrink et al. 1997 et al. 1997 FertilFertil SterilSteril

Ultrasound criteria (66%)
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↑ LH (47%)

↑ Androgens (36 %)
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AndrogensAndrogens

DHEAS

Androstenedione

90 % 10 %

60 % 40 %

25 % 25 %50 %

Peripheral tissue OvaryAdrenal

DHEA
DHEA

Testosterone



Serum values of androgensSerum values of androgens

 DHEA-S
ng/ml 

Androstenedione
ng/ml 

Testosterone
ng/ml 

Premenopause 1600 
(500 - 2800) 

1.4 
(0.7 - 3.1) 

0.4 
(0.2 - 0.8) 

Menopause 800 0.8 
(0.1 - 2.7) 

0.15 
(0.1 - 0.4) 

Term 
pregnancy 

320 2.4 4.0 
 

 
 



AndrogensAndrogens andand seriousserious diseasedisease

TestosteroneTestosterone
> 2 > 2 ngng/ml /ml 

Look for Look for tumortumor ofof thethe ovaryovary

DHEASDHEAS
> 7000 > 7000 ngng/ml/ml

Look for Look for tumortumor ofof thethe adrenaladrenal



17 OH17 OH--P and menstrual cycleP and menstrual cycle
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Basal values for 17 OHBasal values for 17 OH--PP

> 800 > 800 ngng/dl (24 /dl (24 nmolnmol/l)/l)
21 21 hydroxylasehydroxylase deficiencydeficiency

> 200 > 200 ngng/dl (6 /dl (6 nmolnmol/l)/l)
Suspicion Suspicion ofof 21 21 hydroxylasehydroxylase deficiencydeficiency
Test Test withwith ACTHACTH

< 200 < 200 ngng/dl (6nmol/l) /dl (6nmol/l) 
21 21 hydroxylasehydroxylase deficiencydeficiency



17 OH17 OH--P P postpost ACTHACTH

> 1500 > 1500 ngng/dl /dl 
LateLate onsetonset adrenaladrenal hyperplasiahyperplasia

10001000--1500 1500 ngng/dl/dl
Suspicion Suspicion ofof latelate onsetonset hyperplasiahyperplasia
GeneGene 21B 21B analysisanalysis

< 1000 < 1000 ngng dldl
HeterozygoteHeterozygote carriercarrier



Case 3Case 3

CaveCave
InfertilityInfertility
DevelopmentDevelopment ofof diabetesdiabetes type 2type 2
IncreaseIncrease in in cardiovascularcardiovascular eventsevents ??
Hyperplasia Hyperplasia andand endometrial endometrial carcinomacarcinoma



Case 4Case 4

25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea
afterafter stoppingstopping OC (> 12 OC (> 12 monthsmonths) ) HistoryHistory ofof
headachesheadaches andand visualvisual disturbancesdisturbances
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 28 28 pgpg/ml/ml
FSH = 4 UI/L, LH 1 UI/L FSH = 4 UI/L, LH 1 UI/L PrlPrl 150 150 ngng/ml/ml

DiagnosisDiagnosis
HypogonadicHypogonadic amenorrheaamenorrhea withwith hyperprolactinemiahyperprolactinemia



Case 4Case 4

DD DD ofof hyperprolactinemiahyperprolactinemia
Stress Stress 
MedicationMedication (neurotropes, (neurotropes, estrogenesestrogenes…….).)
HypothyroidHypothyroid statestate
NeurogenicNeurogenic ((breastbreast palpation, intercostal zona..)palpation, intercostal zona..)
HypothalamicHypothalamic disordersdisorders
PituitaryPituitary disordersdisorders



Case 5Case 5

25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea
afterafter stoppingstopping OC (> 12 OC (> 12 monthsmonths). ). HistoryHistory ofof
postpartumpostpartum hemorrhagehemorrhage withwith retainedretained placenta placenta 
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 174 174 pgpg/ml/ml
FSH = 25 UI/L, LH 58 UI/L FSH = 25 UI/L, LH 58 UI/L PrlPrl NN

DiagnosisDiagnosis
NormogonadicNormogonadic hypergonadotropichypergonadotropic amenorrheaamenorrhea



Case 5Case 5

UltrasoundUltrasound

PP44 = 6,2 = 6,2 ngng/ml/ml



Case 5Case 5

HysterosalpingographyHysterosalpingography

HysteroscopyHysteroscopy



Case 6Case 6
25 25 yearsyears oldold athleteathlete withwith secondarysecondary amenorrheaamenorrhea afterafter
stoppingstopping OC (> 12 OC (> 12 monthsmonths). ). HistoryHistory ofof postpartumpostpartum
hemorrhagehemorrhage withwith retainedretained placenta. placenta. SheShe couldcould notnot
breastfeedbreastfeed..
InvestigationsInvestigations

PregnancyPregnancy test  test  ––
EE22 10 10 pgpg/ml/ml
FSH = 1 UI/L, LH 0.2 UI/L FSH = 1 UI/L, LH 0.2 UI/L PrlPrl 4 4 ngng/mL/mL

DiagnosisDiagnosis
HypogonadicHypogonadic hypogonadotropichypogonadotropic amenorrheaamenorrhea



Case 6Case 6

SheehanSheehan SyndromeSyndrome
Test Test thethe endocrine axisendocrine axis
CNS MRICNS MRI
Hormonal substitution Hormonal substitution accordingaccording to to thethe
endocrine endocrine deficitsdeficits



Case 7Case 7

42 42 yearyear oldold lady lady complainingcomplaining ofof menorrhagiamenorrhagia
andand secondarysecondary dysmenorrheadysmenorrhea sincesince 2 2 yearsyears

Normal Normal pelvicpelvic examinationexamination
PAP PAP smearsmear normalnormal



TVS TVS andand HTVSHTVS



HTVS vs HTVS vs hysteroscopyhysteroscopy



TVSTVS



HTVSHTVS



HysteroscoppyHysteroscoppy



Case 8Case 8

59 59 yearyear oldold womenwomen on on sequentialsequential HRT HRT 
complainigcomplainig ofof metrorrhagiametrorrhagia duringduring thethe
progestationalprogestational phasephase

Normal Normal pevicpevic examinationexamination
PAP PAP smearsmear normalnormal



Case 8Case 8

TVS:  TVS:  endometriumendometrium ofof 4.5 mm 4.5 mm nono uterineuterine
pathologypathology



EndometrialEndometrial histologyhistology withoutwithout HRTHRT
KorhonenKorhonen et et alal. CHART 2 1997 AJOG. CHART 2 1997 AJOG
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EndometrialEndometrial histologyhistology withwith sequentialsequential HRT HRT 
Sturdee et Sturdee et alal. 2000 BJOG. 2000 BJOG
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Follow up 3,29 years



EndometrialEndometrial histologyhistology withwith continuouscontinuous HRTHRT
Sturdee et Sturdee et alal. 2000 BJOG. 2000 BJOG
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FirstFirst bleedingbleeding dayday fromfrom thethe startstart ofof progestogenprogestogen phase in phase in sequentialsequential HRT HRT 
andand endometrium endometrium histologyhistology

Sturdee et Sturdee et alal. 1994 . 1994 LancetLancet

0
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EndometrialEndometrial thicknessthickness in in postmenopausalpostmenopausal womenwomen
AndolfAndolf et et alal. . ObstetObstet andand GynecolGynecol 19931993

EndometrialEndometrial
thicknessthickness

> 5mm> 5mm < 5 mm< 5 mm PP

EE11 ((pmolpmol/L)/L) 219219++2020 175175++3535 0.010.01

EE22 ((pmolpmol/L)/L) 3838++1717 1313++2.72.7 0.050.05

PP44 ((nmolnmol/L)/L) 11++0.20.2 0.870.87++0.050.05

BMIBMI 29.129.1++1.21.2 25.625.6++0.30.3 0.020.02



EndometrialEndometrial thicknessthickness in in sequentialsequential therapytherapy Gull et al.Gull et al.

Cycle Cycle dayday EndometrialEndometrial
thicknessthickness (mm)(mm)

NN

11--77 4.34.3++1.01.0 44

88--1414 6.86.8++1.21.2 1313

1515--2121 6.06.0++0.30.3 1111

2222--2828 6.26.2++0.60.6 1414



Vaginal Vaginal sonographysonography andand endometrial cancer endometrial cancer 
BuyukBuyuk et et alal. 1999 Acta . 1999 Acta ObstetObstet GynecolGynecol ScandScand

54 54 withwith spontaneousspontaneous postmenopausalpostmenopausal bleedingbleeding
AtrophyAtrophy 5     mm5     mm
HyperplasiaHyperplasia 8.6  mm8.6  mm
CancerCancer 6     mm6     mm

Out Out ofof 9 cancers 3 9 cancers 3 hadhad an endometrial an endometrial thicknessthickness ofof 3mm3mm
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