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NHTpaonepaLloHHOe onpeaeneHne ypoBHS
napaTropmMoHa B XMPYyprum nepBUYHOro
rmnepnaparmpeosa

CnenuoB U.B.

Intraoperative PTH monitoring in HPT patients
Sleptsov |.V.



MeToauku onepaTnMBHOIO NeYeHus
NepBMYHOro rmnepnapaTmpeosa

Operative strategies in PHPT treatment



[1BYyCTOPOHHSIS1 pEBU3USA NOMNOCTU LLUEN
Bilateral neck exploration




OOHOCTOPOHHSAS PEBM3UA NOSOCTN LLIEW
Unilateral neck exploration




CenekTuBHasg napaTtnpeonsakToMms
Selective parathyroidectomy




[1ByCTOPOHHAS peBU3UA MOSIOCTU LLUEN
Bilateral neck exploration

» [NosBongeTr gobuTtbcs nanedyeHns donee yem y 95% naumneHToB

« HO:
- TpaBMaTU4yHa, conpoBoXxaaeTcs 00MbLWNUM YACITIOM OCHOXHEHUN MO
CpPaBHEHWIO C OCTallbHbIMU METOANKAMM

- AnuTensHa
- Bbl3blBaeT obpa3oBaHMe pydua B 30He onepauun, YTo 3aTpygHaeT
NOBTOPHOE BMELLATENBLCTBO B Crnyyae peunanea 3abonesaHus

 Effective in 95% of patients
« BUT:
- traumatic, complication risk higher than in less aggressive surgery

- time-consuming
- causes scarring in the neck and thus hamper the operation in case of

recurrence or persistence



[TpenmyLLEeCcTBa CENEKTUBHOW NapaTupeongaKToOMnm
Selective parathyroidectomy - benefits

BbICOKMM NpouUeHT nsneveHus

Hebonbliasa annHa KoXxHoro paspesa, KOCMETUYHOCTb
Hunaknin ypoBeHb nocneonepaumoHHon 6onu
OtcyTcTBME NOTPEOHOCTU B APEHNUPOBAHNN PaHbI
B0O3MOXHOCTb ObICTPOW BbINUCKMK

I'IpM BNAe0aCCUCTNPOBAHHbLIX N SHOOCKOMNNYECKNX onepaunax —
BO3MOXHOCTb BU3Yyalin3aumm roptTaHHoOro Hepsa C€ UCroJib30BaHNEM
yBeEJIMYEHNA S3HOOCKOIa

High success rate

Good cosmetic result

Diminished level of postoperative pain
No drains

Early discharge

In endoscopic procedures — visual control of recurrent nerve with
magnification



KocmeTtudecknn pesynesrat
BWUE0ACCNUCTUPOBAHHOWN CENIEKTUBHOW NMapaTupeonasKkToMum
Videoassisted selective parathyroidectomy — cosmetic result




The National Academy of

CenekTuBHas napatMpeonskToMmns MoxeT
ObITb TaKk Xe adPdeKTMBHA, Kak U
ABYCTOPOHHAA pEBU3NA MNMOJIOCTU LLIEU

EVIDENCE-BASED PRACTICE FOR
POINT-OF-CARE TESTING

A
as

AACCPress

Selective parathyroidectomy can be
as effective as bilateral neck exploration

Table 10-1 Comparison of Cure Rates Between Control and Experimental Groups in Studies Using Intraoperative PTH
in Patients With Primary Hyperparathyroidism

Control group Experimental group with |10 PTH

Study Design Approach Cure rate Approach Cure rate

Bergenfelz, 2002 (7) RCT
Miccoli, 1999 (8) RCT

Bilateral (n = 44) 98%
Bilateral (n = 18) 100%

Unilateral (n = 47) 96%
Video-assisted (n = 20) 100%

Carty, 1997 (6) Cohort
Henry, 2001 (5) Historical
controls
Historical
controls
Historical
controls

Chen, 1999 (10)

Udelsman, 2003 (11)

RCT, randomized controlled trial.

Unilateral w/palpation 95%
(n=61)

Bilateral (n = 68) 100%

Bilateral (n = 184) 97%

Bilateral (n = 401) 97%

Unilateral w/preoperative 97%
imaging (n = 67)

Video-assisted 100%
(n = 68)

Minimally invasive 100%
(MIP) (n = 33)

Minimally invasive 99%
(MIP) (n = 255)




HeOoocTtaTtku cenekTMBHOW NapaTMpeonadKTOMNM
Selective parat?<r0|d/oftor% disadvantages

Busyanusay QT \\/ Y \;y/ TOR* (HOW Xeresbl
@) J

Heobxoanm MeTon KOHTPOss

We need a control method

[ 03a




VIHTpaonepauMoHHbIN MOHUTOPWUHT YPOBHSA NapaTropMoHa
Intraoperative PTH monitoring

* Bpewmsi nonyxusHu napaTropmoHa — « PTH half-life — 1,68 - 21,5 min
oT 1,68 oo 21,5 MUHYT (usually — 4,5 min)
(B cpegHeM — 4,5 MUHYTbI)

* Onpepensietcs ypoBeHb [1TT: * PTH monitoring timepoints:
- 0o onepauunmn - before incision
- nepeg yoaneHnem ageHombl - before excision of the adenoma
- yepes3 5 MUHYT -5 min

- yepes 10 MuHyT - 10 min



. 1988 Dec;104(6):1121-7.

Intraoperative measurement of parathyroid hormone in the surgical management of hyperparathyroidism.
N \ A

Endocrine Unit, Massachusetts General Hospital, Boston 02114.

Abstract

The operative management of patients with hyperparathyroidism is controversial. Higher rates for persistent hypercalcemia and postoperative hypoparathyroidism are seen in multiple-gland
hyperplasia and in bilateral neck exploration. Hyperparathyroid patients undergoing unilateral neck exploration with removal of a single parathyroid adenoma have a rapid clearance of
parathyroid hormone (PTH) that declines to undetectable levels within hours after successful parathyroid surgery. We have taken advantage of a sensitive immunoradiometric assay (IRMA) for
the secreted biologically active, intact PTH-(1-84) molecule and demonstrated a decline of PTH to less than 40% of baseline values 15 minutes after successful parathyroid adenomectomy in
12 patients. Intraoperative measurement of PTH by modification of this IRMA may complement surgical skill and histopathologic information and has the potential for providing guidance
regarding the extent of neck exploration necessary for determining surgical care of hyperparathyroidism.

Search: | PubMed v FYRSS Save search Limits Advanced search Help
YO
PUblmed.&m
U.S. Nationsl Library of Medicine intraoperative parathyroid hormone m Clear

Nsticnal Institu

Display Settings: (v] Summary, 20 per page, Sorted by Recently Added

Results: 1 to 20 of 612




Kak npoBoANTCHA MHTpaonepaLlnoHHoOe onpeaeneHue
napaTtropmMmoHa?

How I0PTH monitoring Is performed?



TecT-cucrtembl Anga nHTpaonepaunoHHoro onpeaenenna N1

Test-systems for ioPTH

MeTtop,
Test name

Bpems ao pesynbraTta
Time to result

CtoumocTtb 1 TecTa
Cost per 1 test

Quick-IntraOperative™ Bio-

Intact PTH (Nichols 15 min ?
Advantage)

STAT-Intraoperative intact :

PTH test (Future Diagnostics) 10 min 15052
El_ecsys ETH (Roche 12 min 5
Diagnostics)

Turbo Intact PTH (Diagnostic 15 min 10 €
Products Corp.)

Diasorin Liaison N-tact PTH 25 min 38¢€

(DiaSorin Inc.)




[ e NnpoBOAUTCS MHTPaonepaumoHHOEe onpeaeneHme
napaTtropmMmoHa?

Where I0PTH measurement is performed?



CHEMISTRY
Robert E. Wenk, MD
Gershon Efron, MD
Lourdes Madamba, MA, SC(ASCP)

NccnepgoBaHue B onepaLyuoHHON:
ObicTpee / gopoxe

Central Laboratory Analyses

of Intact PTH Using
In the operation room: Intraoperative Samples

faster / more expensive

CLINICAL CHEMISTRY
—_— Frank H. Wians, Jr, PhD, MT(ASCP), DABCC, FACB
Jody A. Balko, MMSc, MT(ASCP)SC

Rebecca M. Hsu, MD

William Byrd, PhD, HCLD

William H. Snyder Ill, MD MCC”@HOBaH me B ﬂa60paTOpV| .

Intraoperative vs Central MeasieHHee / gelleBrne

Laboratory PTH Testing During
Parathyroidectomy Surgery

LABORATORY MEDICINE VOLUME 31, NUMBER 11 NOVEMBER 2000

In the lab:
slower / cheaper




[ nasHoe — bbicmpo 0ocmasumb 0bpa3lubl 8 rabopamopuro. ..
The question is how fast you can run to the lab...



KakoBa gnHamuka nageHusi ypoBHSA napaTropmMoHa
nocre yganeHns eAMHCTBEHHOW afieHOMbI?

What is the PTH level dynamics after removal
of single adenoma?



| l |
I I |

Pre-incision Pre-excision S minutes 10 minutes

S.L. Stratmann et al. Comparison of quick parathyroid assay for
uniglandular and multiglandular parathyroid disease. Am J Surg, 2002
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S.L. Stratmann et al. Comparison of quick parathyroid assay for
uniglandular and multiglandular parathyroid disease. Am J Surg, 2002




Kak oLieHMBaoTCA pe3ynbTaThbl TecTa?

How the positive result is defined?



VIHTpaonepauMoHHbIN MOHUTOPWUHT YPOBHS NMapaTropMoHa:
KPUTEPUN OLIEHKN
Criteria of biochemical cure of PHPT with IOPTH

"NnageHne ypoBHS napatropMmoHa Ha 50 nnun 6osee NpoLeHToB Nocre
yOaneHusi ageHoMbl, Mo CpaBHEHMIO C HanbonbLIMM (0 paspes3a unm B npouecce
BblAENeHNs ageHoMbl) YPOBHEM MapaTtropMoHa” — kputepun psuHa
Miami: “...greater than or equal to 50% decay from the highest (pre-incision or pre-
excision) value within 10 minutes after removing the hyperfunctioning gland(s)...”

"NafieHne ypoBHSA napaTtropmoHa Ha 50% nnu 6oree, N0 CpaBHEHMIO C
6asanbHbLIM YPOBHEM (OnpeaeneHHbiM 4o paspesa), yepes 10 MUHYT nocrne
yoaneHns ageHombl"

Vienna: “....A decay of greater than or equal to 50% from the baseline (preincision)
within 10 min of resection is used to predict complete resection of hypersecreting
parathyroid tissue...”

"NageHne ypoBHSA napaTtropMoHa 40 HMKHEHOPMaribHOro YpoBHS (MeHee
nnn pasHo 35 nr/ms) yepes 15 MUHYT Nocrie aKCTUpnaunm
rmnepdyHKUMoHMpyowen ageHombl OLLDK"

Halle: ”...decay into the low normal range (PTH<35 pg/mL) within 15 min of
extirpation of the hyperfunctioning parathyroid tissue...”



T The Natonal Acadomy ot IHTpaonepayMoHHbIN MOHUTOPWUHT YPOBHS

Clinical Biochemistry

Presents

e napaTropmMoHa:
EVIDENCE-BASED PRACTICE FOR Kp M Te p M M O Lle H KM

POINT-OF-CARE TESTING

A
as

AACCPress

Criteria of biochemical cure of PHPT with
IOPTH

Table 10-2 Comparison of Criteria for Use of Intraoperative PTH (96)

Criteria False positives (%) False negatives (%) Accuracy (%)

=50% From highest baseline at 10 min 0.9 2.6 97
=50% From preincision baseline at 10 min 0.3 16 86
=50% From highest baseline at 10 min and within

reference range 0.4 24 79
=50% From highest baseline at 10 min and below

preincision value 0.6 6 95
=50% From highest baseline at 5 min 0.6 11 90
=50% From preexcision baseline at 10 min 0.6 15 87




KakoBa gnHamuka nageHusi ypoBHSA napaTropmMoHa
nocne yganeHnsa ageHoMbl Npu nonurnaHaynspHomn 6one3Hn?

What is the PTH level dynamics after removal of adenoma in
multiglandular disease?



0013-7227/02/$15.00/0 The Journal of Clinical Endocrinology & Metabolism 87(3):1024-1029
Printed in U.S.A. Copyright © 2002 by The Endocrine Society

Parathyroid Surgery: Separating Promise from Reality

NANCY D. PERRIER*, PHILIP H. G. ITUARTE, EUGENE MORITA, TIMOTHY HAMILL,
ROBERT GIELOW, QUAN-YANG DUH, ano ORLO H. CLARK

Departments of Surgery (P.H.G.I.,, O.H.C.), Nuclear Medicine (E.M.), and Laboratory Medicine (T.H., R.G.), University of
California, San Francisco/ Mount Zion Medical Center, and Surgical Service of Veteran’s Aﬁ‘aids (Q.-Y.D.), San Francisco,
California 94143-1674

TABLE 3. Combined IOPTH and sestamibi scan results

No. of diseased glands Single Single Multiple

Sestamibi Correct Incorrect Incorrect

40 1
[IOPTH 37 0
Correctly identified need to 37/40 1/1
convert to bilateral
surgery




ORIGINAL ARTICLE

Parathyroid Surgical Failures With Sufficient Decline
of Intraoperative Parathyroid Hormone Levels

Unobserved Multiple Endocrine Neoplasia als an Explanation

Johan Westerdahl, PhD; Anders Bergenfelz, PhD

B rpynne ns 269 nauwnentoB c [ITIT y 6 naumeHTOB OTMe4arnocb
agekBaTHoe CcHuxeHue ypoBHA [1T[ nocne yganeHna ageHoMbl C
nocriegylowmnm rnepcuctmpoBaHnem rurneprnapartupeosa. ¥ 5 u3 6
nauMeHTOB AaHHOM rpynmbl Npy nocneayouwemM obcnegoBaHnm Obinu
BbIABEHbI MyTauuMn Npu cekBeHnposaHuu reHoB (menin, RET).

The ioPTH level correctly predicted long-term outcome in 248 (92%)
of 269 patients. Six patients had a false-positive ioPTH finding. Five of
these patients were found to have germline mutations in the gene for
multiple endrocrine neoplasia.



KakoBbl NokasaHusa K MHTpaornepaunoHHOMY onpeaeneHuto
YPOBH4A MapaTtropMmoHa?

When ioPTH monitoring Is indicated?



[TokaszaHns K HTpaornepaumMoHHOMY onpeaeneHuto ypoBHs MNTI
Indications for IoPTH usage

» CenektuBHad napatnpeongsktoMma ¢ NCnosib30BaHUEM 9H0CKOMNMNYECKOM
TEXHUKU

» Onepauma no NnoBoay NEPBUYHOrO rurnepnapaTmpeosa npu AUCKOPLAAHTHbIX
pesynbtatax Y3W v cunHturpadpmm

 [loBTOpHAas onepauusi Mo NOBOAY NEPBMYHOIO rmnepnapaTupeosa
(onpeaeneHne CTOPOHbI MOPaXKeHUsi, NOATBEPXKAEHNE U3NEeYEHNS)

« CernektueBHad napatmpeonaskToMma Npu HannyYnm nNuLlb OgHOro
nccneposanus (Y3W, cunHturpadums)

Selective endoscopic parathyroidectomy
Operation in patient with discordant results of preoperative localization studies

Reoperation (lateralization of the lesion, confirmation of cure)
Selective parathyroidectomy in patient with only one localization study



Korga ncnonb3oBaHue UllTI He noka3aHo?
When 10PTH Is not indicated?

[1ByCTOPOHHAA peBU3ns NONOCTU Weun (TPaguuMoHHas, C
NCMNONb30BaHMEM SHOOCKOMUYECKON TEXHUKN)

OOHOCTOPOHHSISA PEBM3UA NONOCTU LLEN MPU KOHKOPAAHTHbIX
pes3ynbTaTtax npegonepaumoHHoro obcnengosaHus (Y3WU,
CUMHTUrpadus)

Bilateral neck exploration

Unilateral neck exploration in patient with concordant results of
preoperative localization studies



To be or not to be...

that is the question?




3A:

- NOATBEPXKAEHME U3NeYeHUs]

- BO3MOXHOCTb BbISIBIIEHUS
NoNurnaHaynsipHoro
Nopa)keHus

- BO3MO)XHOCTb OnpeaeneHus
CTOPOHbI MOpPaXKeHust

PRO:

- confirmation of cure

- revealing of multiglandular
disease

- lateralisation of the lesion

g N

\@

—

\ip/’

[MPOTWB:

- 3aTpaThbl BPEMEHM
- 3aTpaThbl CPeacTB
- OTCYTCTBME
100% AOCTOBEPHOCTU
- JOCTaTO4YHO XopoLumne
pesynbrarthl
n 6e3 onpepenenus N1

CONTRA:

- time-consuming

- expensive

- non 100% sensitive
and specific

- results are good even
without I0PTH monitoring



OCHOBHAA SAO0AYHA TECTA:
[TOMOYb XUPYPy 808PEMS 0CMaHO8UMbCS. ..

MAIN AIM OF THE TEST:
to help surgeon to stop in time...



Kak 0osIro Mbl roTOBbI
XOaTb NonyyvyeHuns
pe3yrnbTaTtoB?

How long can we wait?

YEM MEHbLUE — TEM J1yHLUE

(B peanbHbIX ycnosusax — oo 10-15 MyuHyT)

the less — the better
(ideally up to 10-15 minutes)




CKOJMbKO Mbl TOTOBbBI
TPaTUTb HA TECT?

How much we are able
to spend for ioPTH?

YEeM MEHbLUE — TEM J1yYLlE

(B nogeane — He gopoxe obbl4HOro Tecta Ha INTrI)

the less — the better

(ideally: ioPTH should not be more expensive
than usual PTH test)




Cnocob neyeHns runepnapaTmpeosa
C nnabopaTtopHbLIM NHTPaoNepaLnoOHHbIM 3KCNPECC-KOHTPOEM
OVHAMWUKN CHUXEeHUA ypoBHA [T

Method of hyperparathyroidism treatment
with intraoperative laboratory express-control of PTH drop



Llenb nccneoosaHug
Aim of the study

* YMeHbLUEeHne BpeMeH NoJTly4YeHNa pesynbTaTa npu
NHTpaonepaunoHHOM MOHUTOPUHIe OAUHAMUKN N3MeHeHUda ypoBHSA INTT
C COXpPaHEHMEM UCXOLHON CTOMMOCTU UCCnegoBaHUd

* To reduce the time to first result of PTH-drop without increase in the
cost of the test



OcobeHHOCTN NHTpaonepaunoHHoro onpeaenexHunsa MNTr

[TpoObl KpOBWM MOryT BbITb NOMYYEHbI OHA 3a O4HOW Yepe3 KOPOTKUU
NPOMEXYTOK BpeMeHn 1 nabopaTopHo obpaboTaHbl 04HOBPEMEHHO

BaxxHa guHamuka nameHeHuns ypoBHs MNTI — BbiIABNSeM 2xX KpaTHOe nageHue

Yawe Bcero yepes 10 MMHYT nocre yganeHusa ageHombl ypoBeHb [T
CHMXaeTca B 4-7 pas

CpaBHUMBalOTCA Mexay cobon TOSMbKO npe- 1 NoCTIKCLUM3NOHHbIE YpoBHU [T

KpVITI/I“-IGCKI/I BaXXHbIMU MNapamMeTpamMn ABJIAETCA BpEMA NOJNMTyHYEHUA pe3ysibTaTa U
CTOMMOCTb MEeTOOUKN

Special features of I0PTH test

All blood samples can be ontained one by one after short periods of time and
analized virtually simultaneously

What is important — is a dynamics of PTH drop (only 50% or more)
Usually in 10 minutes postexcision PTH drops significantly: 4-7 fold
It is necessary to compare only 2-3 samples: pre- and postexcision
Time and cost of the test are critically important



MeToanka NMMYHOXEMUNMIOMUHECLIEHTHOIO
onpeneneHnsa yposHa [TI
Immunochemiluminescent PTH test steps

b

8-20 min




[OuHamnka MMMYHHOW peakunmn B xode dpasbl MHKybaumm
Dynamics of the immune reaction during incubation phase




[OvHamnka MMMYHHOW peakunu Npu pasnmnyHbiX KOHUEHTpauuax
[1TI B cpene
Dynamics of the IiImmune reaction for various PTH concentrations




MeTtoauka uMMyHOhEPMEHTHOTO onpeaeneHns yposHs MTT

RLU 10200 (1 muHyTa Ao yaaneHus ageHombl)

RLU 3200 (10 MuHyT nocne yaaneHus ageHombl)

BpeMs AOCTMXEHUs cTabunuaaumm
NMMyHobepMeHTHOM peakumn (20 MUHYT)

Bpems nHkybaumm 10 MuHYT




MaTepuarnbl 1 METOANKA UCCIIEA0BaHUS

25 naumenTtoB c MITIT

—>

CenekTnBHas napatnpeongs3KkToMmnd

|

LleHTpudoyrmposanme 1 MuH

\4

NHkybaumns 10 muH

[lpombiBKa

XpomoreH

UTeHune pesynbrarta

(RLU)

[MpobbI KPOBMU:

- 00 yOoaneHus ageHoMmb!
- 3 MUHYT

- 10 MUHYT

R

NHkybauns 20 muH

[lpomMbiBKa

XpomoreH

UTeHune pesynbrarta
(MMorb/1)




Pe3yn braTbl UCCJ1eaA0BaHUA
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Pe3yn bTraTbl UCCJ1eaA0BaHUA

RLU PTH
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Pe3ynbraThbl MCccreaoBaHuA
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Pesynbrarthl nccrieaoBaHums
Results of the study
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[lpenmyLlecTBa npeasiaraeMon MeToanku
Advantages of the method

YMeHbLLUEHME BPpEMEHN NPOBEAEHUs TeCTa Kak MUHUMYM Ha 50%

OT1cyTcTBME HEOBXOAMMOCTU NCMNONBb30BaHNS KOHTPOSTbHbIX
Npob (CHMKEHME CTOMMOCTM TECTa)

OTcyTcTBUE HEOHBXOAMMOCTU NPUOBPETEHUSA HOBOIO
obopygoBaHus

Bbicokasi cTeneHb KOppensaummn ¢ pesynbTaTaMmu onpeaeneHms
abCOMOTHBIX 3HAYEeHUI NnapaTropMoHa

Diminished time to first result — 50%

Low cost (no controls, no reagents for quick PTH test)
Possibility to use equipment which is already installed
Good correlation between RLU and PTH results



[nHamunyeckoe onpeneneHne cHmxkeHns yposHa MNTI
Dynamic PTH measurement

RLU 1500 (1 mmHyTa o yganeHusi ageHoMbl)

RLU 700 (5 MuHYT nocne yaaneHus afeHoMmbil)

o

BpeMs AOCTWXeHUsi cTabunusaunm
MMMyHodbepMeHTHoM peakumm (30 MUHYT)




[lobeda! YposeHb lNTI cHusurncs bonee yem Ha 50%!..



CeBepo-3anagHblv permoHasnbHbIN LEHTP MO JieYeHuo rmnepnapaTmpeosa
North-Western Regional Center for Hyperparathyroidism Treatment

Cnacubo 3a BHumMmaHue!
Thank you for your attention!



