
 
GO OVER ENDOCRINE EMERGENCY

LolclinicalPhysioofPTH4 Campoymetab
CALCUTT

rainbunminlevelsaltertotalcastlevels correcttotal ca forserumalbumin
AM correctedcast measuredca t0.814serumAlbumin
0.8M
pco hypocalcemia wi lowalbuminmaybenormalto

only ionizedfreeCartis biologicallyactive
Acid1Basedisturbances

acidemia Threeca't falselevels thisiswhytotalcaismorereliablethanAlkalosis threeca't ionized
ionizedcastvariation
8Hypercalcemia Tmembraneexcitability91PROLONGEDQIT tspasm chovsteksignsieturesnun

causedbyHypoparathyroidrenalDZmalabsorptionVitDdef
Hypercalcemia dmembraneexcitability4SHORTQT stonesgroansbonespsychovertonesrun

or30HyperPTH MEN MALIGNANCYmmmm

IPARATHYROIDHORMONET releasedbychiefcellsofparathyroid increasesin responsetodowncasthighly t

Q ifCaatisHIGH9PTHisLow MALIGNANCY malignanthypercalcemia
tumor secretesPITIP

PTHactson osteoblastswhichactivateRANKonosteoclastsmum mmmm
Bonebreakdown1resorption I
Iso phosphaturia PCT

calciumresorption OCT kidney

0directeffecton intestine
stimulates lanydroxylateinkidney
whichmakesuitD
whichupregulatescatgutreabsorption

HYPERPARATHYROIDISM
benign

primary causedby PTHsecretingtumor ParathyroidAdenoma't
causes hypercalcemiaFromboneresorption SLOWshortQT

can if theyhavesystemic effects surgery
riffed zunEEsalt4pepperskull 1radiographssnowingdamagedbone
stones

w
secondaryHyperPTH in responsetochronicallylucahyper

and

hypo
PTH vit Ddef lrenaldz

Tertiary afterkidneytransplantcalciumnormalized butPTHstayshigh
HYPOPARATHYROID causes hypercalcemia

Pseudohyperparathyroidism TPTH IdefectivePTHreceptor
t

mmmm 1



02 PathofParathyroidglands MEN
PTH 9CAMP Gs bindsosteoblasts toFRANK

PrimarytyperPTHT MCParathyroidadenoma Tca2tTP
px Bonesstonesgroanspsychovertones
Osteoporosis Tboneporosity Iboneman vertebralcompressionFx

Osteitishbrosacysticoimn overactivityofosteoclasts largeLYTICLESIONlookslikemultiplemyeloma
hemorrhagic 1browntumor
numerousgiantcells9ingrowthof vascularizedfibroustissue9OSTEOCLASTytinesions

1191 1stsign welldemarcatedradiolucent tumorlookingspaceslongstanding

hyper

pathtakPhos
TALKPhoshighurinecast

ISecondaryttyperpHT p yca2tTP
PathIEeYnghDmz retentionof inqrqadeEEEzz.dmqrenahhit.nl decCa TPTH
is parathyroidhyperplasia
as

the
Hypercalcemia wo elevatedPTH ismostcommonlycausedbymalignancy

IParathyroidAdenomaT solitarylesioncomposedofchiefcells remainingglandsshrunken
non inMEN1gene liq13amyroid

you.no

overexpression

oma DX sestamibiscan 100 specificity wontshow
me

mutation
hyperplasia

or
cask

histo rim ofnormal PTtissueproion mmmm

ma

pxvocalcordparalysis
DX based onevidenceof INVASION
histolarge4irregular densefibrousbands invading

typpaa 410THMEN142A
involvesallglands
rim ofnormaltissueidentifiable

c ar

memr

men
anon

AutosomalDominantHypoPTH Gof CASRgene
hypocalcemia WIhypercalciuria 9normal110W PTH N

µ benignor
malignant

tumor mowing at qqqzgngoyy.ggoggqnfJMEN1 parathyroidpituitary 9enterpancreatic tumors
autodominantMEN1mutation



MENZthyroidmedullarycarcinoma9pheochromocytoma
RETmutation RTK gainoffunctionmutation

103 MetabolicBoneDz

Bonestructure function
rigidsupport fix as a levermm mm

grequiredforionicreservoirforcaPo mgNa nyannization uit Ddeficiencycausedbyrumrunners
corticalBonelongbonesdenselypackedrunner
Trabecularbonecancelions axialspinerunner

elasticitygstrength
rfjatar defect vertebra

Trabecular BoneRemodelingdoesNOTrequirehormones it isjustalteredbythem
onlyrequiresuit D

potspoints Hormonaleffects
what

couldthey
have

doneto
preventit
A
physical

activity

weight
bearing

exercise

inmidro
earlyso

0 Activationofremodeling HyperthyroidHyperPTHhypervitD
a

Tow bonemasspronetoOSTEOPOROSISLfragilityfractures affectstrabecularbone vertebralcompressionfractures Tio Lz
Primaryagerelatedmenopause

Secondary causedbyspecificdisorder
HyperthyroidTboneresorption I 4HypogonadismA testrogenby13114 stimulatingosteoclastsdirectlyrum

ptswi tTSH increasedrisk
id excess dosedependent cushings

tca absorbed ingut
Itoi has

mainag.EEEEEgirrom

Hypogonadism piwww.cnroni
androgensstimulateosteoblastsdirectly longtermdepomum medroxyprogesterone

givetestosterone weightbearing birthcontrolsnot
if prostateCA givetriparitide youngpatients

tEI.fiofiIYh pandisrupts oaxis
doubleaningarometunied m

proper

nutrition

amenorrhea estrogen
vitamin

D 9
weight

bearing

Ly apeakbonemassexercise
osteoporosis txweightgain

VlTAMlNDDtFlC1LNT
osteomalacia decreasedmineralization ofnewlyformedbone sites ofturnover SOFTBONEmurmur mmmm

sxsskeletalpain9weaknessthatgetsWORSEw activity esp hipgirdle closed
epipnyseal
maledx TPTH Ivcalciuria TAIKPhos.tvitD

Fx vitaminD getsun WIsunscreenCisminiday
txunderlyingcause renalissuesnephroticsyndrome orphosphatedisorders

Rickets NutritionaluitDdeficiency babyonsoymilkneedsfortification
8Highprevalence indarkskinned breastfedbabies incoldclimates
pxskeletalpain4deformity softlongbonesBOWING potbellywaddlinggaitpoordentitionI vit Dsupplement highdose

0



Diagnosis ofPage osteolytic MIXED sclerotic quiescent

pathlargeosteoclast WOVENBONE
insacrumspinefemurskull

labs TALKPhos calciumusuallynormalmurmur

104MEN4Neoplasia
IHYPERCALCLMIAofMAUGNANCY.ITtumorsecretesPT whichactsonITHreceptortobreakdownbonesolid E Tcalcium tPTH luvit D

Renalcellcarcinoma
squalmous

cellcarcinoma lung 9Breastcarcinomaheme
AdultTcellLeukemia
bisphosphonates9glucocorticoidspalliative

ECTOPICCUSHINGSSYNDROMET0typicalsignsofhypercortisolim1
Ex MTNdiabetesweightgainhyperpigmentation
RAPIDONSET HRHTACTHtornso
mmmm 0suppressionwidexameth totumors carcinoidneuroendocrine 9SMALLctLLLUNGCAmp.deCHESTXRAY pi p wipatchytangabruptonsetHTN getCXRmmmm

MENDautosomaldominant
MEND MEN1mutation on qb

parathyroidenteropancreatic 4pituitarytumors r

screenanyonewiZollingerEllisongastrinoma
iftOgenes fastinggastrinCa Gaeb
screening MRIpituitaryevery3yr
mum anteriormediastinal1abdomenCts
removeparathyroids Pplforgastrinoma 2balsoassociated ul

MtN2a12B RETmutationfzajicmwekni.hnneaI9iIniYonineJ marfanoidbody
ummm habitus

pheochromocytoma9thyroidmedullarycarcinoma mucosalneuronsas inTb
screening RET checkcalcitonin catecholamines ca 410TH

Ex thyroidectomyASAP
xpneoswiNBblockermenresect

pneo
their

thyroid
medullary
carcinoma



06 EndocrineRadiology µMRteffaturoica
pituitaryMRIwidawtocontrast

complains ofdouble
vision

or bilateralmilkybreastdischargeummm

thyroid highfrequencyoutrasoundcwvascularflowmaybe
pi px wifatiguewepalpitationsdifficultyswallowing 9palpablethyroid
Nodulehypoechoic
Goiter heterogenousappearance
Nucmedscan

0uptakecoldnodule Tmalignancygetbiopsy

Parathyroid ultrasound9Nucmed
ptpixwisxsofhypercalcemia

AdrenalGland CTofabdomen4pelvis wldawio Nn xofpi px wi hormonalimbalances ormetastaticdz lungcancermuumuu murmur
Pa presents
Hyperplasia cushing's p HTNftHbAIC4Adrenogenitalsyndromecongenital
Hyperfunctioningadenoma Conn'ssyndromehyperaldosieronism
adrenocorticalcarcinoma

Pheochromocytoma catecholaminesecretingtumorfromchromaffincellsofSNS
ptpxwiepisodicHTNpalpitations soBsweatingHA
getabdominalandpelvicCT2ndlocation organofZuckerKandirumrunner

pancreas CT
Acule pancreaties whispy onCT indefined

gallstonesgalcoholism
chronicpancreatitis calcification onCT gatrophic wiductaldilation

alcoholism9familialhyperlipidemia
exocrinedysfunctionmuumuus

pancreatictumors
isletumors
endocrinedysfunctiontumm Enhancebrightly on CT
insulinomagastrinomaglucagonOma

Adenocarcinoma
dilationofpancreaticduct bright

ee



107Endocrinesurgery Thyroidrum

THYROIDD

Benigncondition
ThyroglossalDuctcyst

congenitalmidlinepainlessmass
Sistrunkmifffeoffeepartofn fdissectuptobaseoftonguemurmur
Xier
incidentalor px wicompressionsism
totalthyroidectomy

ToxicGoiler
Tthyroidhormone dTSH mustrioautoimmunedz
thionamidemedicationsmakeeuthyroidbeforesurgery
surgery el 31forptswhoarentgoodcandidates

ToxicAdenoma hyperfunctioningnodules
inthyroidhormone ITSH thyrotoxicosis
radioactiveiodine or lobectomy

titer rapidgrowthpainhoarsenessstridorhemopmi

RI radiation acne tx hxcancer
Evaluationnoduleswi TTSH9coldnodules e

noduleselomwisuspicious or 21.5cm mmmm
FNA ts ideal Bethesdatmcallthyroidcellslooknormal

geiiaa
d

classification

hasthe
lowest

riskof
malignancy

aclass
2

noaighggijg.im a7EEfEgjiIefm
rare and maiorino

nindIkgmmmmf

01 lobectomywiisthmusectomy offif 245ylo radiation0LNinvolvement 0distantmets 4cmA
Follicularcarcinoma female50yo iodinedeficiency

distantmets dithematogenousspread
dx lobectomy
1x totalthyroidectomy if invasive tLNneckdissection

Hurtlecellcarcinoma mostaggressiveWDTC
dx lobectomy
x totalthyroidectomy if invasive tLNneckdissection

Medullarycarcinoma calcitoninproducing tumor Sporadic or familialMENZ BID
1x adequatepreopassessment for pheo
total thyroidectomyWIcentralnodedissection

I ipsilateral neckdissection contralateral if nodesare
Anaplasticcarcinomamostaggressive worstprognosis

unencapsulatedexpandsoutofneck
1x palliativedebunking

IsurgerycomplicationT



Isurgerycomplications airwayobstruction hoarseness

RecurrentLaryngealNerveinjury bilateralvsunilateralAsuperiorLaryngealNerveinjury Apitch
Parathyroidglandremoval HYPOCALCEMIA
Bleedingfairwayobstruction

108Endocrinesurgery

PARATHYROID bloodsupply inferiorthyroidaa
gyperriernghanal posterior9lateraltorecurrentlaryngeal
inferiorgland anterior9medialto recurrentlaryngealmurmur

surgialindications Hyperparathyroidism wi Hypercalcemia all
OPERATIONS

adenoma MIRP or 4glandexploration
hyperplasia subtotal1totalparathyroidectomywiallograft
EME hypolhypercalcemiaRecurrentlaryngealN

paramyroidcarcinoma heterogenous dxconfirmed surgicalresection

ADRENALIN vasculature Yotn rao9rehaYiunei7IFurecnadireYYy
surgicalindicationsfunctionaltumors4tumors 4cm
PHEOCHROMOCYTOMA tx surgeryBUTmedicallyoptimizePRIORmuumuu

Phenoxybenzaminecqaffangonnifed I 3wksprior
A cangiveAblockerAFTERablockade if uncontrolledtachycardiatreaty mum

enoxybenzamineeos stroke1miif before
orto
surgery
if youfindincidentaloma Aworkup to makesure its nonfunctional alwaysremoveif functioningcatecholaminespotassiumlaldo cortisol9metanephrines tumor

rule outothermalignancy
observation if 4cmnonfunctioning
OCTguidedbiopsy on adrenals

PANCHALI

f
Endocrinepancreas alwaysevaluateforME

insulinoma Mc islet cell tumor
whippiestriad
enucleationsurgeryMEN

glucagonomamalignant

Yoni imaging
Gastrinoma ZollingerEllison

Whipple
tx Enuclearon

distalpancreatectomy
somatostatinoma

GallstonesDiarrheasteatorrhea
MCcomplication afterpancreatitis

pseudocysts



WANGpas

PARATHYROIDL
cast phostalkpnosi C HypercalcemiaCttyperPTH

n ofinvasiveductalcarcinoma patrp2 B lyticbonelesions handsgmandible
3E getintactPTH

PTH sestamibiscan adenoma
4 D
5 D
6D Tca TPTH 2enlargedPTglands sestamibi Hyperplasia
7 D Tcadasubperiosteal absorption inhands
8A musclecrampsanxdiabeticnephrop

ca TinosTPTH 2HyperPTH9DE cdauuesepdbYe9ehnronnokntoEaEtnospnoruswHi

vi0 D
t ckDtxwidialysis 30ii t Hypercalcemia9CKDj TcaThos TBungaTTPTH

12C DmHTNobesitydepression Tca IvPoaTTPTH
13A tea Thos tPTH
it C 3yo ka TPTH pseudohypoparathyroid
15A nxpituitary MEN1 Tea ulcers zoningerEllison TPTH4Tgastrin
16B
17A
18.13 thyroidmass nxparathyroidhyperplasia
19E Gsaltspepperchromatin aamyloiddeposition medullarycarcinoma
20C


