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Fig.1 Anatomy of parathyroid gland
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Granulomatous diseases
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Fig. 2 Calcium homeostasis

Classification of hyperparathyroidism

1.

Primary hyperparathyroidism

\Huneiifinisuds parathyroid hormone i Tnefiamananlsavesdeumalnsosdios enadianme
11370 parathyroid adenoma, hyperplasia a¢ carcinoma

Secondary hyperparathyroidism
Junmgisenmalnsesdiinsusufiiiensvausstenizuradeiludenditess vldannsiiu
parenchymal cell mass mmaﬁwulﬁﬂaaﬁqm A9 chronic renal failure

Tertiary hyperparathyroidism

\Junngiideunsiivsessiin autonomous hyperfunction mﬂmigﬂﬂisﬁu parenchymal cell mass Hu

szogianu Wunmeiinnendiannsi kidney transplantation (KT)
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2INTUALBINITUEAS
Imamﬂ;ﬁﬂaaﬁﬁmw hyper parathyroid dnlaiffen1s (asymptomatic) wiievniiennsaznuseslsafiotee

FIN9) LU

1. szuudaany lawn thirst, nephrocalcinosis, decrease GFR

2. ssuumaduens WWud fiesyn aduld o1i3eu vntnan fugeusniay

3. szuumlanasviasnian oA short QT, calcification in cardiac and pulmonary

4. syuulszamuazndnuiile wWu proximal muscle weakness, fatigue, psychosis, depression

5

SUUﬂﬁﬂuLﬁaLLazﬂizaﬂ 19U osteopenia, osteoporosis, bone pain

A5223519M 8813 binuaslaRaUNR
Other investigation

EKG: short QT interval
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Fig. 3 EKG show short QT interval
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A991999 x-ray 91INUANWAIZUDY osteopenia , osteitis fibrosa cystica

Fig. 4 X-ray show osteitis fibrosa cystica (A), osteopenia (B)

Table 1 Blood chemistry for differential hyperparathyroidism
Calcium Phosphate PTH 1,25-D

Primary T l T T
Secondary l T or l TT l

tertiary 1 T (RP) ™ | (RF can’t produce vit.D)

Asymptomatic Primary hyperparathyroidism

@

Wensranugielinsinsesnsesluuigaiaund aisds investigation BuliiaiAnAsil

Biochemistry lab: BUN, Cr, Calcium, phosphate, ALP,25(OH)D, PTH
BMD (lumbar spine, hip, distal 1/3 end radius, vertebral spine assessment)
24-h urine for calcium, Cr

abdominal imaging (x-ray, USG, or CT(optional)

Monitoring is focused on detecting changes in the serum calcium concentration, significant reductions in BMD,

occurrence of a fragility fracture, or changes in renal endpoints.
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Guideline for surgery SLUE:\T“I'J?EJ asymptomatic hyperparathyroidism

1.
2.

Serum calcium igannT 1 mg/dl (>0.25 nm/L) 310 upper limit

Skeletal guidelines

BMD: reduction in BMD Imaﬁmmamma PHPT, wuzhlidnidle peri- or postmenopausal women and
men age 50 or older who have a T-score of -2.5 or less at the lumbar spine, femoral neck, total hip,
or distal 1/3 radius. lugtheflengiiosndt 50 T uuzthlvindaile Z-score Hosnimdowindu 2.5 vislu
Fheinuindisesves new fracture AUTINTEQNAUNES

Renal guideline

wuhiinsvheuvedlafianas Tne creatinine clearance Honit 60 cc/min
maawuﬁﬂumqLé‘mfjammm x-ray, ultrasound, or CT

AN hypercalciuria (11AN791 400 mg/d) Tu 24-h urine

Tufftheengaindy 50 T maasrawudnwazdingn uusthliidavde

#Un8 symptomatic primary hyperparathyroidism wuglvin16in

lgdIuLIn @1nveInI1TAn primary hyperparathyroidism 14U 4in91n single adenoma (80-85 %),

parathyroid hyperplasia (15%) wag parathyroid carcinoma (5%) fUaednien133usss PTH > 1,000 pg/mL, Ca’*

>13-15 mg/dL %39 ATI9TNNENU palpable mass

o

secondary hyperparathyroidism Tuasinrsanrndaie 14 medical treatment Tallgnalnefidousdsd

1. Calciphylaxis

2. Not possible for observation

3. Failure of medical management with hypercalcemia, hypercalciuria, PTH >800 pg/mlL,
hyperphosphatemia (calcium x phosphorus >70), osteoporosis

4.  Symptomatic: pruritus, pathologic bone fracture, ectopic soft tissue calcification, severe vascular
calcification, bone pain

tertiary hyperparathyroidism (WUlé 1-10% vesgthedlésumstida KT Ingsionmstlnsesdii

v
' = 1=

autonomous Lilesangnszduidunaun Teeundvdsidinnely 1 Unngilazronqite) wimnldfiduuas
fthedsfionamand de

1. Severe hypercalcemia (calcium >11.5 or 12 mg/dl)

Persistent hypercalcemia (calcium >10.5 110031 3 1o Uil 1 Ynasanlasunisenda KT)

Severe osteopenia

e

Symptomatic: fatigsue, pruritus, bone pain or pathologic fracture, PUD, Mental status change, Hx
of renal calculi)

Inelullaqiu secondary uag tertiary aunsarndnla 2 35fe subtotal parathyroidectomy uaz total

parathyroidectomy with auto-transplantation Iaglifianuuanansiulunisiin recurrence rate
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Fig. 5 Cause of hypercalcemia and hypophosphatemia

Types of parathyroidectomy

1.

Focus neck exploration isngd@1wsu well-localized solitary adenoma lae3sdlgsauiunisyia
intraoperative parathyroid monitoring IOPTH) Ingn1s imaging dutlunisuenduwnialunisida wag
. ! v O o @ v Y a o N 3 ! o ! a
confirm 1MN1SHIAALUALTIAY IOPTH doRArain1siidnife uNasuaanni Uantesnit Tenatin

hypocalcemia nas1dinoeni lnearudrfyvesnsiidiniduegiumalianisvin preoperative

localization Fsp3sin1saAanTesluiuduiioUssdliunissnwegamnzandmiugUae
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Fig. 6 Incision of parathyroidectomy (Neck exploration)

Endoscopic or VDO-assisted minimal invasive parathyroidectomy ilgesiofe lateral endoscopic
approach lagld port 11911 sternocleidomastoid muscle 3 port 14 gas Tunsadeiuiinissingn 8035
wilafe central gasless VDO-assisted approach fiensaenndesuunanifnnsinalsmiloss steral notch
2 e Mindeuany wieadhs subplatysmal space mmmmmsm?ﬂlsumﬂ Minimal invasive procedure Wu
standard neck Lﬁ'a\‘imﬂf’fa‘uLmsaaﬂlﬁﬂﬁﬂ,bleeding, 14ifl intraoperative localization, IOPTH lianasaeng

bR EN
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Fig. 7 Incision for endoscopic or VDO assist parathyroidectomy

Bilateral neck exploration

sou FednJunaniswisin multiple gland disease

I8 conventional neck exploration a1y standard treatment \ilosananunsamnsedlnseenlanuiis 4

Tngsuannsdavddagluiueusiu Mwsuaesisdadd Asvseglusuvifiasmnuusudniies

Uszaadlviagludnuunss livueunseviersemaeseninansegn scapula tielvinevagUlsuausndiunti

sednsyYaldlvrauwauauiuluiiosanoravildmineinsundsye vsemauldandsundiindnls ag1dunsiaaauin

FAUMIIYBY A1 thyroid cartilage WA suprasternal notch aglukufgIfy

Incision: Wiaa1n suprasternal notch 2 fingerbreadths (collar incision) @a8inAsaiUALULIUBY cricoid cartilage

A31UY1IVBY incision E]gjﬁﬂixmu 8-10 cm MINABINTAS intraoperative PTH W1sanlilanzidonnauad incision

MNABINITHIARKUY focus neck exploration Tiad incision a1t 1anvgHdRILTIlATaNA1NN0TI9

preoperative localization
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Pre-op localization viilunseifidaan1suIdALUY minimal invasive approach, nsrdinaSausnly primary
hyperparathyroidism, N8 re-operation 31nN17% recurrent/persistent hyperparathyroidism lagn13s localization
szannsnldiedesdieldvin fshogeoluil

1. 99mTc-sestamibi scan

Wi delay wash out of parathyroid gland

Fig. 8 99mTc-sestamibi parathyroid scan

2. Cervical ultrasound
\Ju operator dependent vaniiu pathologic léenn feavisaufiu USG guided FNA iiieataelunis
REDE

3. CT and MRI

WU abnormal mass
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SPECT

Téile locate anatomy Wit accuracy eiilewunulanasaufu CT-99Tc-sestamibi-SPECT siiunaatusluglel
§19100% lunsdl 1 gland disease Wit

201T1/99mTc sodium pertecnetate subtraction scanning

WiNzd1m3u fail localizing study, MNG, ectopic gland %39 recurrence hyperparathyroidism

Intra-operative adjunct procedure

1.

Intra-operative parathyroid hormone assay 11zldanLiagsziunisanasesnalnsesneesluy (half-life
PTH 3-5 w1il) 1912ideavds remove PTH seniiun Tngiansysiu PTH reuasiin wasdt 5wl 10 wnil was
15 7l Tnenaidondzdesanauinni 50% 7110 udt mnldanasuuzaiilyivi bilateral neck exploration
\flosanenaidu second gland adenoma 3o multiple hyperplasia léagdusnnazdassenaidanuinnia
1 dalue vl duiiaew)

Ex-vivo aspiration of excised tissue for parathyroid hormone level g n13 aspirate tissue 31n gland
\iodems39 PTH level (110071 1000 pg/L) Usewndaaildinglunisdsnsan Frozen section

USG guide bilateral internal jugular vein sampling for parathyroid hormone WunswSeudisuan PTH
37N internal jugular vein ‘Vﬁjd 2 99

Frozen section pathology

Gamma probe {U8azld3uUn13da 99mTC-sestamibi Aeusindin 2 §21us uazld gamma probe lunism

FL9e9RRNNIS SRR

Gamma finder

Identification of
parathyroid adenoma

Fig. 9 Gamma probe for identification of parathyroid adenoma
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TUNDUNITNIAR
7839Na4 incision WalABsNIFRNuNAile platysma lneneldnanuiletlazidu avascular plane il
I3 [ ' v & a . oA a . ' 1% =
ansaanzilu flap druvunazaisls 9wl fascia AUstad midline 581314 strap muscle wagld retractor fia
muscle lUAutna
#ex mobilized thyroid Tnesindassin middle thyroid vein uagnanseslnsesriuunaziiusundsenon
wasvaRAaL 31N1UAIS explore M1 recurrence laryngeal nerve Wag inferior thyroid artery nawunn parathyroid

sald lnedunisuassaunisiinssgatauanlasdulivalluimiveneinia
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Fig. 10 Cross sectional anatomy of neck

FosdnsyTlumsimesiounnslnsesaie mnaeseniinanilfiazesnanideideseuy wieliiies
vascular pedicle Tnagiossgisldleiin capsule ruptured Lﬁadmmﬂum&ﬂﬁﬁﬂ parathyromatosis wWaginan1g
seeding U84 parathyroid tissue AULAR recurrence hyperparathyroidism Tusuanla
Tngn1sHIAn parathyroid azuUseaniduy subtotal parathyroidectomy uag total parathyroidectomy with auto-
transplantation

Subtotal parathyroidectomy agvinlunsal multiple gland hyperplasia selunsel secondary uag tertiary
hyperparathyroidism Ingn1sindinazindasesilvgfigresn 3 deuuasdusouiidazinde tissue 1iUszani 50 mg

total parathyroidectomy with auto-transplantation t@envilunseilAeaiu subtotal parathyroidectomy
Tngazmdeumsinsossiviasuii 4 dey wazdneenumun Tneassa tissue 18ududng vunm 0.5-1 mm nelid
dmindszanu 60-80 me Tneti1 parathyroid tissue iwseslinduluiladi sternocleidomastoid(@feifliifien) wie
U3l brachioradialis muscle #3® subcutaneous tissue of forearm Iagfasunndursvinuivi auto-
transplantation ¥ufl w3e unwinudenyi cryopreservative Tunewds Tnenwudn T long term graft il function
Uszanu 50-60% Inedeidevesisineninih transplantation laiduse HUE9eABaTU calcium wag vitamin D &3y

naenTIn wagluszevenavdmanonsegniiilviin osteomalacia
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Fig. 11 Identified parathyroid gland lateral view(A), inferior and superior parathyroid gland (B)
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1. [Fuann1sang upper pole vassoulnsosat AU wazyiniuu plane ¥4 thyroid surface iatasiuns

@ .
UIALIUVDY external branch of superior laryngeal nerve

2. divileBefidn upper pole Audnsudrfadiun medial ielsiliiu posterior surface 483 upper pole wazn

# recurrent laryngeal nerve LmezaqL‘fJ'ﬁl‘iJLﬁﬁmﬂéaﬂLaﬁJﬂ

3. dniloendn lower pole auannsafsaulnsesnlusiuly as9iu viaenan AR AILUUITS

recurrent laryngeal nerve aT19@eUNIRoNN1I1ITOUAUSIIA tracheoesophageal groove,

paraesophageal space %39 retroesophageal space ERIRY

4. nellaieusadlndiu superior thyroid artery itensiavseunsnsaeAngs migrate aswliauysol

SAUNISANE carotid sheath

mndamlinulauugilivih median sternotomy fe wugilivih preoperative localization \@eneu

\WesnmsAnwdugnunausarfnsen parathyroid 1¢91n incision UsaABNINNI1 90%
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A B
Fig. 12 Variation of parathyroid gland (A) superior gland, (B) inferior gland

lunsdlmsieulnsesgansliny

1. Wild forceps dusipwlndaniogmile sternal notch Asvunnuldduiiognaasie sternum WsndAiaMTY

Wanasduinduduilavassaumisninsesa
2. anzillelewmilens carotid sheath auiie bifurcation 484 common carotid artery
3. \Un carotid sheath lnga1anumsitnsesdld Weswineradiileleveweoulviianeg¥nusianil

mndalunuliiarsundn lower pole vassoNnIsINTDIAMUABINUND exclude g intrathyroidal
location Tngdliled 1% wihtluiiasnunisinsesseglusiummiail
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ANSUTELEUNANITNIAR

Successful Aim PTH level Un@ 11nnd1 6 wiou
Persistent hyperparathyroidism @ #5331 PTH level fsgeagnelu 6 e

Recurrent hyperparathyroidism fe as1anuindu hyperparathyroidism 8nA3snasaIn 6 Loy

Post-operative complication

1.

Hematoma

wulg 0.3-19% sfinniglu 6 Fluwmdansinda Tnefeumnlilugunfannsarildineinisnduduan e
99 U1n ¥3emnnau hematoma SLwﬁﬁﬂmmmﬁﬂﬁLﬁm airway obstruction e nsuAle: protect airway +
explore wound with evacuate clot

Post-operative hypocalcemia

sfwulu 24-72 Srluamdsnda flhoezilenismsouuin iungedy vie ¥ ammanan postoperative
hypoparathyroidism, hungry bone syndrome #38 hypomagnesemia

1un3z:ﬁ*1’7i;ﬁﬂwmmﬂzjﬁsﬁumﬂu 2 §Uav ©19LARIN permanent hypoparathyroidism Imaﬁmﬁ(ﬂur{jﬁma
rfaUsMRRIAeY p1avilRennTnseesTineund Madonundsunnty Swndudedioiussim

81N15Ma8ALIAT Hungry bone syndrome Mangfian1igfiin1sas calcium wag phosphate a1nLdenLing
nszgn nuldvawndinseunnsvsesd Weawnseau PTH anateg195ands Snwinweinis Ineladeided
ilAnnziine Aeuvualvg) BUN, ALP geneusiidin fUieeateny wasgUlenilenismessuunsean
Wound infection

PR3 = <
wuldeenniliesnnuaaidy clean wound

Recurrent laryngeal nerve injury

v v
v o v o o o

farudsefiavinuniulunsdiifasdafumsdanansiauresdudestouindn eusaduindiaon
Aaunfagiouundivsell

Transient hyperthyroidism

wuld 20-30% snftennsluszezianduy mewsduliifdast Tnsunnlden beta-blocker Wlaussimionnis

Wuses W



