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hyreid Disease




A Bit ofi Endocrine Phy5|ology
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Symptoems, oft Hyperthyroidism
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Symptems oft Hyperthyroidism

Hyperactivity, rrtability, altered meod (99%)
HJeatiintelerance, sweating, (90%)
Palpitations (85%)

Fatigue, weakmness (85%)

Weight less withi increased appetite (85%:)
Diarrhoeea (53%)

Eye complaints (55%)




Signs off Hyperthyroidism

Sinus tachycardia (100%:) or AF (10%)
Fine; tremor: (97%)

Warm, moeist skin (97%)

Goitre (100%: inf Graves))

Palmer erythema, onycholysis, pruritus (35%)
Alopecia

MUsclelweakness and Wasting|, preximal
myopatny.

Liaflag and retraction (71%)

Gynaecomastia (10%:)

Chorea, periodic paralysis, psychosis (<1%)




Causes of Hyperthyroidism

Graves: disease — [SHistimulating Abrs

Hyperfunctioning nedule — autonemous
ddenemsa

Toxic MNGI— multiple nodules
ledine lead with Underlyingl Graves:
IHYPErEMESIS: gravidaritm
IHydatidiferm; mole
Choriocarcinemsa

Pituitary: adenomsa




Symptems off Hypoethyroidism

Tired, lethargy, fatigue, weight:gain
DEepression /' Iow mood

Cold intolerance

Dy skin, hair/ halrless

Constipation
Cardiac fiailure

IHypercholesterolaemial /- vascular diSease
IHOarse VOICEe

Menstruall changes (menorrhagdia)




Signs off Hypothyroidism
Dry: skin, thin: hair
Cool peripheries
Puffy: face hands feet

Yellow: skin
Bradycardic

Peripheral oedema
Slew! relaxing| reflexes
Carpal tunnel syndrome
Serous cavity: efftisions
Galactoerrheea

Ataxia, dementia,
PSYyCchosis, coma




Causes of Hypothyroidism

Priniary

s [odine deficiency.

x Auteimmune hypothyroidism (Hashimoto:s)

s [atregenic: I*=1, thyreidecomy, DXT

s Drugss I containing contrast media, amiodarone,
IitAItm

s Congenital: absent or ectopic glands; or
dyshormonedenesis, lISH receptor mutation

s Destructive thyroeiditis: postpartum) silent, subacute

= [nfiltrative diserders: amyloid, sarcoid,
haemochromatosis, etc.




Causes of Hypothyroidism

Secondary,

a Hypopitultarism: tUmours, trauma, surgery: or DX,
Infiltration; Infarction

s [selated TSH deficiency: or inactivity.

s [Hypothalamic disease: tmeurs; tratma, infiltration,
jdiopatiic




Goitre




Causes of Goitre

Endemic
= Jodine; deficiency
s Goitregens

Sporadic

s Simple, nonitoxic; dififtuse off MNG (colloid)

s [oxic MNG

s Hashimotoers thyroelditis

a Grave’s disease

s [Destructive thyroeiditis: Poestpartum,, silent, subacute
s Goitrogens (Including antithyroid drugs or kelp)

s Genetic disorders: Dyshormonogenesis, thyroid
normone; resistance, McCune — Albright syndrome, TSH
feceptor mutation




Causes of Goitre

Spoeradici(continued)
s [nfiltration: Riedels, amyloid, sarcoid

s Secondary: lISHi secreting pituitary tumour, exXcessive
stimulation from: HCG IRl pregnancy: ox
Choriocakrcinema




hyreid Function Tiests

About 90% t0,95% of all thyroid problems can
e diagnosed! using measurements;of: Tihyroid
Stimulating Hormone (1ISH), Free Tihyroxin
(f14), and Free Tri-iodothyronine (fii3)

Making a diagnosis isfall abeut pattern
iecognition — but beware the pitfalls!




Thyroid Function Tests

I the TSH, 4 and i3 are; within the
nermal range the likeliheod off thyroid
dysfunction can;be excluded




Low: TSH, High 14, and High 13

Primary: Aypertnroidism
m Graves’, MNG, toxic nodule




Low! TSH, Normal T4 or 13

Thyroxine ingestion

Subclinical primary: hyperthyrodism
High dese steroids

Inotrope InfUsIions

Measure TPOrantibodies and repeat: TEIFs abeut
6 weeks; later




Low/Normal TSH|, Low: T4 or 13

Unwellf patient with nen-thyreidal iliness
Recent treatment: for hyperthyroidism
Secondary: hypoethyreidism (pituitary disease)
Congenitall TSH or TRH deficiency.

Important: te exclude hypoadrenalism




High TSH, Low T4 or 13

Primary: Aypoetayroidism




High TSH, nermal 14 or 13

Mild thyreid falure (subclinical hypoethyroidism)

Interfiering (heterophile) antibodies giving
misieading| results

I'SH resistance




Normal or High TSH, High T4 or 13

Usually  artifactual
IISH receptor mutations

IISH secreting tumour

Anti T4 or anti 1137 antibodies! interfiering with: the
assay

Amiodarone treatment
PSychiatric disease
Familial dysalbuminaemic hyperthyroxinaemia




Parathyroid Disease




The Big Picture
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DAILY CALCIUM FLUXES
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Minerall Homeostasis - Why: Care?

Calcium
x 9996 bone/teeth minerall - hyaroxyapatite
s 1% ECE and sofit tissues (neuremuscular stability)

Phosphoerus
s 85% bone/teeth mineral

s 15%0 ECF/sofit tissues (cellular'energy, intracellular
messaging)

Magnesium: - cofiactor, neuromuscular: stability,




Parathayroid Glands

Usually feur glands
(15% of people have
5 parathyreid glands)

Usually: posterior toj/or
Imbedded In the
thyroid gland (can’ be
mediastinal, Thyro-
@Esophogdeall groeve)




PTH - What does it do?

PIiHI regulates’ serumi calcitimi and pResphnorus
NOmMeostasis

Works inl a  concerted action with

1,25 (OH) Vitanin: D on three principal target
Organs:

m [ntestine

a kidney.

= bone




PTH - No, really, what does It
do?

PTH T calcium! levellin ECF by

s [ncreasing reabserption: ofi calcium in Kidney,
s Increasing intestinal absoerption of calcium! (Indirectly

Via Vitamin D)
s Liberating calcium frem bone

PTiHIY phoesphorus level in ECE

s [nhibiting| reabbsorption off phosphorus in the KIdReY,
proximalftubule (Increases renal excretion)




Regulation off PTH - Calcitim

Acute hypocalcaemia causes PIH secretion
[rOmi SEcretory: Vesicles (within SeEconads)

. Intracellular degradation: off PIH reduced within
MOUKS

Increased gene expression of PiIiH over hours to
days

.+ Enhanced proliferative activity: of parathyroid cells
OVer weeks to months

Hypercalcaemia inhibits PIiHEI secretion;, gene
expression, cellular proliferation




Hypocalcaemia — Signs &
Symptoms

Neuremuscular irritanility:

x tetany: (spontaneous tonic muscular contraction)
typically in the hands but can be any muscle

= paraesthesias, fingers/toes/mouth
Prelengation off QiF interval, arrythmias
Diserientation

Selzures

Death




firousseau’s Sign

Neuromuscular
IFrtabIlity
BP’ cuii: above systolic

Pressure for 3
mIRUtes

Flexion: of MCP’joints,
extension: or IP jeints

Insensitive but fairly:
SPECIfiC for
ypocalcaemia




Hypocalcaemia - Carpal Spasm




Hypocalcaemia

Fallure; tor secrete PIiH

[Fallure; torrespond tor P
Deficiency: of Vitamin D

Failtre to respond to Vitamin: D




Hypocalcaemia - Causes

IHYpoeparatiyroidism - failure termake Pl

s Destruction o gland
surgery, auteimmune

s Familial
SOMe are propably’ activating mutations in CaR

s Congenital

failure of chief cellsito migrate; to neck (22g11 AKA
DiGeorge syndreme)




Hypocalcaemia - Causes; 2

Pseudohypoeparatiyroidism - failure tor respond
to PTH

s [arget oergan UnresponsivVERESS! tor PiiH

x [ype 1b— patients present: with: biochemical
features of hypocalcaemia

= [ype 1a - In addition| to) biochemicall features; a
characteristic somatic, phenotype consisting ofif Short
stature, short digits, round face.

|oss-of-functioni of the, G-protein of the PliH receptor -
second messenger not signaled




Vitamin: D: Deficiency

Inadeguate sunlight exposure

Poor nutHAtion

[Fat malabserption) - gastrointestinall disease
Renal failtre

Drugs

= anticonvulsants interfiere with' 25 hydrexylation
s |nterference with intestinalfabserption




Hypercalcaemia

Generall mMechanisms

» Increased bene resorption

. Increased intestinal absorption: of calcium
» Decreased renal excretion off calcium

SYmptoms; off elevated calcitim

s Stenes, benes) abdominall greans;and
psychiatrc overtones or' asymptomatic




Hypercalcaemial - Causes

Primary: Hyperparatnyroidism

s Benign: tumor making PIH disregards;feedback
Malignancy,

s [lumor making PTHrP (acts just like; PiiH)
Extra-renal 1s<hydroxylase activity,

a Unregulated (mot regulated by: PiiH)

s Lymphoidltissue;and macrephagdes, granulemas
s Intestinal hyperabsorption of calcitim




Hypercalcaemial - Causes 2

Familial" Benign Hypocalcitric Hypercalcaemia
s [nactivating mutation off CaR

s Autosomal Deminant; - lifeleng

s lypically: mild hypercalcaemia and asymptomatic
s Hypoecalcitriaras CaRiis inidistal nephron alse

Vitamin D intoxication
= Oral iIngestion
= Doesn't happen| withrexcessive sunlight. Why?




Renal Eallure

Cannot make 1,25 (0OH)s Vitamin; DI se serum
calciumyfalls

Can't excrete phosphorus soi || phoesphorus
1 PTH (secondary: hyperparathyroidism)
1"bone resorption - bone loss




Thank you fervour attention




