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Learning ObjectivesLearning Objectives

EpidemiologyEpidemiology
EmbryologyEmbryology
Anatomy and PhysiologyAnatomy and Physiology
FunctionsFunctions
Pathology and LabPathology and Lab
Changes in PregnancyChanges in Pregnancy
TreatmentTreatment



EpidemiologyEpidemiology

Second MC endocrine disease affecting women Second MC endocrine disease affecting women 
of reproductive ageof reproductive age
Hyperthyroidism affects 0.2% of pregnanciesHyperthyroidism affects 0.2% of pregnancies
Incidence of Thyroid CA in pregnancy is 1/1000Incidence of Thyroid CA in pregnancy is 1/1000
MCC hypothyroid in pregnant/postpartum MCC hypothyroid in pregnant/postpartum 
women is Hashimoto’swomen is Hashimoto’s
Incidence of hypothyroid in pt with type 1 DM is Incidence of hypothyroid in pt with type 1 DM is 
55--8%8%
25% risk of developing postpartum thyroid 25% risk of developing postpartum thyroid 
dysfunction with type 1 DMdysfunction with type 1 DM



EmbryologyEmbryology

EndodermalEndodermal originorigin
Epithelial proliferation in floor of pharynxEpithelial proliferation in floor of pharynx
Descends in front of pharyngeal gutDescends in front of pharyngeal gut
Gland remains connected to tongue by Gland remains connected to tongue by 
thyroglossalthyroglossal ductduct
Duct solidifies and disappearsDuct solidifies and disappears
Remnant is Remnant is thyroglossalthyroglossal duct cystduct cyst



Embryology continued…Embryology continued…

Concentration of Iodine begins Concentration of Iodine begins ~ 10~ 10--12 12 
weeksweeks
Controlled by TSH by 20 weeks Controlled by TSH by 20 weeks 
Fetal levels of TSH, TBG, FTFetal levels of TSH, TBG, FT4 4 and FTand FT33
reach adult levels ~ 36 weeksreach adult levels ~ 36 weeks



Placenta…To cross or not cross?Placenta…To cross or not cross?

CrossCross
TRHTRH
IodineIodine
TSH receptor TSH receptor 
immunoglobulinsimmunoglobulins
PTU/MethimazolePTU/Methimazole
TT44 and Tand T33

Minimal

Not CrossNot Cross
TSHTSH

Minimal



Anatomy…Arterial SupplyAnatomy…Arterial Supply

Superior Thyroid ArterySuperior Thyroid Artery
Branch of External CarotidBranch of External Carotid

Inferior Thyroid ArteryInferior Thyroid Artery
Branch of Subclavian ArteryBranch of Subclavian Artery



Anatomy…Anatomy…VeinousVeinous and and LymphaticsLymphatics

Superior, Middle, and Inferior Thyroid Superior, Middle, and Inferior Thyroid 
VeinsVeins
Paratracheal Lymph NodesParatracheal Lymph Nodes
Inferior Deep Cervical Lymph NodesInferior Deep Cervical Lymph Nodes



Anatomy…NervesAnatomy…Nerves

Superior, Middle, Inferior Cervical Superior, Middle, Inferior Cervical 
Sympathetic GangliaSympathetic Ganglia
Follow Arterial SupplyFollow Arterial Supply



www.bartleby.com/107/illus1174.hwww.bartleby.com/107/illus1174.h
tmltml



PhysiologyPhysiology

TRHTRH
TSHTSH
TSH Receptor TSH Receptor AbysAbys

TSITSI
TBIITBII

Thyroid HormonesThyroid Hormones
Triiodothyronine (TTriiodothyronine (T33))
Thyroxine (TThyroxine (T44))
Reverse Triiodothyronine (reverse TReverse Triiodothyronine (reverse T33))



http://perth.uwlax.edu/biology/faculty/maher/Jthryoid/img003.jpghttp://perth.uwlax.edu/biology/faculty/maher/Jthryoid/img003.jpg



arbl.cvmbs.colostate.edu/hbooks/arbl.cvmbs.colostate.edu/hbooks/
pathphys/endocrine/thyroid/controlpathphys/endocrine/thyroid/control

.html.html



Thyroid FunctionsThyroid Functions

Cardiovascular…Cardiovascular…↑↑ BB adrenergic receptorsadrenergic receptors
GIGI……↑↑ peristalsis and vitamin Aperistalsis and vitamin A
CNSCNS……mentation and developmentmentation and development
MSMS……protein metabolism, growth and protein metabolism, growth and 
maturationmaturation
RespiratoryRespiratory……↑↑ surfactant synthesissurfactant synthesis
CHO metabolismCHO metabolism



DefinitionsDefinitions

GoiterGoiter
Enlargement of the thyroid glandEnlargement of the thyroid gland

HypothyroidHypothyroid
Inadequate thyroid hormone productionInadequate thyroid hormone production

ThyroiditisThyroiditis
Inflammation of the thyroid glandInflammation of the thyroid gland

ThyrotoxicosisThyrotoxicosis
State resulting from excess production/exposure to thyroid State resulting from excess production/exposure to thyroid 
hormonehormone

HyperthyroidismHyperthyroidism
Thyrotoxicosis caused by a hyperfunctioning thyroid glandThyrotoxicosis caused by a hyperfunctioning thyroid gland
Excludes thyroiditis or excessive exogenous thyroid hormoneExcludes thyroiditis or excessive exogenous thyroid hormone



Hyperthyroidism…Signs and Hyperthyroidism…Signs and 
SymptomsSymptoms

NervousnessNervousness
TremorsTremors
TachycardiaTachycardia
Frequent StoolsFrequent Stools
SweatingSweating
Heat IntoleranceHeat Intolerance
Oligomenorrhea and Oligomenorrhea and 
Amenorrhea

GoiterGoiter
Weight LossWeight Loss
InsomniaInsomnia
PalpitationsPalpitations
HypertensionHypertension
Hair and Nail ChangesHair and Nail Changes
Atrial FibrillationAtrial Fibrillation

Amenorrhea



Differential Dx for ThyrotoxicosisDifferential Dx for Thyrotoxicosis

Graves’ Disease…MC (60Graves’ Disease…MC (60--90%) 90%) 
Toxic AdenomaToxic Adenoma
Toxic Nodular GoiterToxic Nodular Goiter
Factitious HyperthyroidismFactitious Hyperthyroidism
ThyroiditisThyroiditis
Struma OvariiStruma Ovarii
ChoriocarcinomaChoriocarcinoma



Graves’ DiseaseGraves’ Disease

Autoimmune with over activity of thyroid glandAutoimmune with over activity of thyroid gland
HLAHLA--DR3 associationDR3 association
Defect in suppressor T cellsDefect in suppressor T cells
B cells synthesize thyroidB cells synthesize thyroid--stimulating stimulating 
immunoglobulin (TSI)immunoglobulin (TSI)

Autoantibody against TSH receptorAutoantibody against TSH receptor
Gland becomes over stimulated and loses negative Gland becomes over stimulated and loses negative 
feedback to Tfeedback to T33 and Tand T44



Graves’ continued…Graves’ continued…

Associations:Associations:
Viral/bacterial infectionsViral/bacterial infections
StressStress
Exposure to iodideExposure to iodide



Graves’…Clinical DxGraves’…Clinical Dx

Signs/symptoms of thyrotoxicosisSigns/symptoms of thyrotoxicosis
OphthalmopathyOphthalmopathy
DermopathyDermopathy



http://www.muhealth.org/~daveg/thttp://www.muhealth.org/~daveg/t
hyroid/thy_dis.htmlhyroid/thy_dis.html

Graves’…OphthalmopathyGraves’…Ophthalmopathy



Graves’…DermopathyGraves’…Dermopathy

http://www.ohiohealth.chttp://www.ohiohealth.c
om/healthreference/refeom/healthreference/refe
rence/3C8F3995rence/3C8F3995--E45AE45A--
406A406A--
B785837268AEED7B.htmB785837268AEED7B.htm
?category=questions?category=questions



Toxic AdenomasToxic Adenomas

Single NodulesSingle Nodules
Release excessive thyroid hormoneRelease excessive thyroid hormone
Identified with radioactive scanIdentified with radioactive scan
“Hot Nodule”“Hot Nodule”



Toxic Nodular GoiterToxic Nodular Goiter

Develops from multinodular goiterDevelops from multinodular goiter
Nodules become autonomousNodules become autonomous
AKA Plummer’s diseaseAKA Plummer’s disease



Factitious HyperthyroidismFactitious Hyperthyroidism

Excessive intake/exposure to thyroid Excessive intake/exposure to thyroid 
hormonehormone



ThyroiditisThyroiditis

AcuteAcute
SubacuteSubacute
PainlessPainless



Acute ThyroiditisAcute Thyroiditis

Usually bacterialUsually bacterial
Staph aureusStaph aureus
Strep pneumoniaeStrep pneumoniae
Strep pyogenesStrep pyogenes

Self limited after treatment Self limited after treatment 



Subacute ThyroiditisSubacute Thyroiditis

AKA de Quervain’s thyroiditisAKA de Quervain’s thyroiditis
MCC painful thyroid glandMCC painful thyroid gland
Often follows viral infectionOften follows viral infection
Prevalent in femalesPrevalent in females



Painless ThyroiditisPainless Thyroiditis

Usually women 3Usually women 3--6 months postpartum6 months postpartum
Thought to be autoimmuneThought to be autoimmune
May result in hypothyroidismMay result in hypothyroidism



OthersOthers

Struma OvariiStruma Ovarii
Mature teratomaMature teratoma
Dominant tissue is thyroidDominant tissue is thyroid

ChoriocarcinomaChoriocarcinoma
Hcg may act like TSHHcg may act like TSH



Hypothyroidism…Signs and Hypothyroidism…Signs and 
SymptomsSymptoms

FatigueFatigue
ConstipationConstipation
Cold IntoleranceCold Intolerance
Muscle CrampsMuscle Cramps
Menstrual Menstrual 
Irregularities

Prolonged ReflexesProlonged Reflexes
Carpel TunnelCarpel Tunnel
Hair LossHair Loss
Dry SkinDry Skin

Irregularities



HypothyroidismHypothyroidism

PrimaryPrimary
Thyroid dysfunction…MCThyroid dysfunction…MC

SecondarySecondary
HypopituitarismHypopituitarism

TertiaryTertiary
Hypothalamic dysfunctionHypothalamic dysfunction



Types of Types of 
HypothyroidHypothyroid

Hashimoto’s (Goiter)Hashimoto’s (Goiter)
Thyroid Surgery or IrradiationThyroid Surgery or Irradiation
Iodine deficiency (Goiter)Iodine deficiency (Goiter)

MCC hypothyroidism worldwideMCC hypothyroidism worldwide

ThyroiditisThyroiditis



Hashimoto’s ThyroiditisHashimoto’s Thyroiditis

MCC of hypothyroidismMCC of hypothyroidism
Autoimmune thyroiditisAutoimmune thyroiditis
Women 30Women 30--50 years of age50 years of age
HLAHLA--DR5 +DR5 +



Antibodies in Hashimoto’sAntibodies in Hashimoto’s

Antimicrosomal abysAntimicrosomal abys
Against peroxidaseAgainst peroxidase

Antithyroglobulin abysAntithyroglobulin abys
Against thyroglobulinAgainst thyroglobulin

Autoantibodies against TSH receptorAutoantibodies against TSH receptor
Net effect is prevent TSH stimulation of glandNet effect is prevent TSH stimulation of gland



Associations with Hashimoto’sAssociations with Hashimoto’s

Sjogren’sSjogren’s
SLESLE
Pernicious anemiaPernicious anemia



Reidel’s ThyroiditisReidel’s Thyroiditis

Involves fibrous tissue replacement of the Involves fibrous tissue replacement of the 
glandgland
RareRare



Changes in PregnancyChanges in Pregnancy

Thyroid Binding Globulin (TBG) increases Thyroid Binding Globulin (TBG) increases 
in pregnancyin pregnancy

Secondary to decreased hepatic clearance and Secondary to decreased hepatic clearance and 
estrogen’s stimulation of TBG synthesisestrogen’s stimulation of TBG synthesis

Values influenced by TBG change during Values influenced by TBG change during 
pregnancypregnancy



Let’s Talk TBGLet’s Talk TBG

Estrogen increasesEstrogen increases
Androgen decreasesAndrogen decreases
Values influenced by TBGValues influenced by TBG

TTTT44

TTTT33

RTRT33UU



Other ChangesOther Changes

Plasma Iodide levels decrease in Plasma Iodide levels decrease in 
pregnancypregnancy

Fetal useFetal use
Increased maternal renal clearanceIncreased maternal renal clearance

Associated with increase in thyroid size Associated with increase in thyroid size 
(15%)(15%)



Table 1, ACOG Practice Bulletin Table 1, ACOG Practice Bulletin 
Number 37, August 2002Number 37, August 2002

TFT’s in Pregnancy and DiseaseTFT’s in Pregnancy and Disease

↓↓or no change↓↓↓↑Hypothyroid

↑↑ or no change↑↑↑↓Hyperthyroid

↓↑↑
No 
change

No 
change

No 
changePregnancy

RT3UTT3TT4FTIFT4TSHMaternal



Fetal Effects of HyperthyroidismFetal Effects of Hyperthyroidism

Treatment is keyTreatment is key
Less than adequate treatment may result Less than adequate treatment may result 
in:in:

Increase in preterm deliveriesIncrease in preterm deliveries
LBWLBW
Possible fetal lossPossible fetal loss



Risks with Immune Mediated Risks with Immune Mediated 
Thyroid DysfunctionThyroid Dysfunction

Antibodies cross placentaAntibodies cross placenta
In Graves’In Graves’

TBIITBII
TSITSI

In Graves’…1In Graves’…1--5% of neonates have 5% of neonates have 
hyperthyroidism or neonatal Graves caused by hyperthyroidism or neonatal Graves caused by 
maternal TSImaternal TSI
Incidence low due to balance of antibodies with Incidence low due to balance of antibodies with 
thioamide treatmentthioamide treatment



Neonatal Graves’ Neonatal Graves’ 

Maternal abys cleared after thioamidesMaternal abys cleared after thioamides
Results in delayed presentationResults in delayed presentation

Neonates of women Tx with Neonates of women Tx with 131131I or I or 
surgery at higher risk for developing surgery at higher risk for developing 
Neonatal Grave’s diseaseNeonatal Grave’s disease



Fetal Effects of HypothyroidismFetal Effects of Hypothyroidism

Incidence of congenital hypothyroidism 1/4000Incidence of congenital hypothyroidism 1/4000
5% of those identified clinically at birth5% of those identified clinically at birth

High incidence of LBWHigh incidence of LBW
Preterm deliveryPreterm delivery
PreeclampsiaPreeclampsia
Placental abruptionPlacental abruption

Unclear relationship between hypothyroidism Unclear relationship between hypothyroidism 
and IUGR independent of other complicationsand IUGR independent of other complications



Iodine Deficient HypothyroidismIodine Deficient Hypothyroidism

Risk of congenital cretinismRisk of congenital cretinism
Treatment with iodine in 1Treatment with iodine in 1stst and 2and 2ndnd

trimesters significantly reduces trimesters significantly reduces 
abnormalities of cretinismabnormalities of cretinism



CretinismCretinism

Growth failureGrowth failure
Mental Retardation Mental Retardation 
Neuropsychologic deficitsNeuropsychologic deficits



www.emedicine.com/ped/topic501www.emedicine.com/ped/topic501
.htm.htm

Cretinism Cont…Cretinism Cont…



Treatment OptionsTreatment Options

LevothyroxineLevothyroxine
Thioamides…Block organification of IodideThioamides…Block organification of Iodide

Propylthiouracil (PTU)Propylthiouracil (PTU)
Decreases conversion of TDecreases conversion of T44 to Tto T33

MethimazoleMethimazole

SurgerySurgery
Radioactive ablationRadioactive ablation



Considerations with ThioamidesConsiderations with Thioamides

Both PTU and Methimazole may be used Both PTU and Methimazole may be used 
in pregnancyin pregnancy
PTU and Methimazole are considered safe PTU and Methimazole are considered safe 
in breastfeedingin breastfeeding

Methimazole appears in higher concentrationsMethimazole appears in higher concentrations
Watch for Watch for agranulocytosisagranulocytosis

FeverFever
Sore throatSore throat



ThioamidesThioamides Cont…Cont…

Measure FTMeasure FT44 and FTI every 2and FTI every 2--4 weeks and 4 weeks and 
titrate accordinglytitrate accordingly
Goal is high normal rangeGoal is high normal range
90% see improvement in 290% see improvement in 2--4 weeks4 weeks



Iodine 131Iodine 131

Contraindicated in pregnancyContraindicated in pregnancy
Avoid pregnancy for 4 months after Avoid pregnancy for 4 months after 131131I I 
treatmenttreatment
Avoid breastfeeding for 120 days after Avoid breastfeeding for 120 days after 131131I I 
treatmenttreatment
Gestational age key when counseling Gestational age key when counseling 
pregnant women exposed to pregnant women exposed to 131131II



Still More Tx ConsiderationsStill More Tx Considerations

Reserve surgery for women resistant to Reserve surgery for women resistant to 
thioamidesthioamides
May use May use BB blockers for symptomatic blockers for symptomatic 
treatment of thyrotoxicosistreatment of thyrotoxicosis

Propranolol MC for symptomatic thyrotoxicosisPropranolol MC for symptomatic thyrotoxicosis



Levothyroxine in PregnancyLevothyroxine in Pregnancy

Same for the nonpregnant ptSame for the nonpregnant pt
Goal is to normalize TSHGoal is to normalize TSH
Adjust dose at 4 week intervalsAdjust dose at 4 week intervals
Should check TSH levels every trimester in Should check TSH levels every trimester in 
pts with hypothyroidismpts with hypothyroidism



Other Obstetrical and Thyroid Other Obstetrical and Thyroid 
ConditionsConditions

Hyperemesis GravidarumHyperemesis Gravidarum
Gestational Trophoblastic DiseaseGestational Trophoblastic Disease
Thyroid StormThyroid Storm
Thyroid CAThyroid CA
Postpartum ThyroiditisPostpartum Thyroiditis



Hyperemesis GravidarumHyperemesis Gravidarum

Associated with biochemical Associated with biochemical 
hyperthyroidism, but not clinicalhyperthyroidism, but not clinical
Routine screening and treatment not Routine screening and treatment not 
recommendedrecommended



Gestational Trophoblastic DiseaseGestational Trophoblastic Disease

Clinical hyperthyroidism in ~7% of Clinical hyperthyroidism in ~7% of 
complete hydatidiform molescomplete hydatidiform moles
Treat with Treat with BB--blockers if hyperthyroidism is blockers if hyperthyroidism is 
suspectedsuspected

If no Tx, surgery may precipitate thyroid If no Tx, surgery may precipitate thyroid 
stormstorm



Thyroid StormThyroid Storm

Medical EmergencyMedical Emergency
Occurs in ~ 1% of pregnant pts with Occurs in ~ 1% of pregnant pts with 
hyperthyroidismhyperthyroidism
Diagnostic signs and symptoms:Diagnostic signs and symptoms:

FeverFever
TachycardiaTachycardia
Altered mental statusAltered mental status
Vomiting and diarrheaVomiting and diarrhea
Cardiac arrhythmiaCardiac arrhythmia



More on Thyroid StormMore on Thyroid Storm

If suspected, draw labIf suspected, draw lab
FTFT44

FTFT33

TSHTSH

Start treatment immediatelyStart treatment immediately



ACOG Practice Bulletin, Number ACOG Practice Bulletin, Number 
37, August 200237, August 2002



Thyroid CAThyroid CA

Incidence in pregnancy 1/1000Incidence in pregnancy 1/1000
Any nodule  should be evaluatedAny nodule  should be evaluated
Up to 40% of nodules may be malignantUp to 40% of nodules may be malignant
Pregnancy does not affect outcomesPregnancy does not affect outcomes
Definitive Tx is surgery and radiationDefinitive Tx is surgery and radiation



Postpartum ThyroiditisPostpartum Thyroiditis

May occur in 5% of women with no known May occur in 5% of women with no known 
thyroid diseasethyroid disease
ClinicallyClinically

44% hypothyroid44% hypothyroid
33% thyrotoxicosis33% thyrotoxicosis
33% thyrotoxicosis followed by 33% thyrotoxicosis followed by 
hypothyroidismhypothyroidism



Postpartum Thyroiditis Cont…Postpartum Thyroiditis Cont…

Dx by abnormal TSH or FTDx by abnormal TSH or FT44

Screen symptomatic women onlyScreen symptomatic women only
Aby screening may be usefulAby screening may be useful



SummarySummary

Thyroid affects multiple organ systemsThyroid affects multiple organ systems
Pathology may be infectious, autoimmune, Pathology may be infectious, autoimmune, 
cancer, or combinationcancer, or combination
Understand hormone levels change during Understand hormone levels change during 
pregnancypregnancy
Adequate treatment is the key to preventing Adequate treatment is the key to preventing 
complicationscomplications
Recognize the many complications that may Recognize the many complications that may 
occur in pregnancy and respond accordinglyoccur in pregnancy and respond accordingly



Questions?Questions?
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