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IVADAS

Skydliaukés operacijos Siuo metu yra vienos dazniausiai atliekamy ope-
racijy [1]. Pasaulyje atlieckamy tiroidektomijy nuolat daugéja. Nuo 2006 m.
iki 2011 m. JAV operacijy dél skydliaukés mazgy padaugéjo 30 proc., o
tiroidektomijy padaugéjo 12 proc. [2]. Tai 1émé spartus chirurgijos mokslo
progresas, naujy inovacijy taikymas ir pageréjusi ligy diagnostika. Taciau
Lietuvoje atlieckamy tiroidektomijy mazéja. Lietuvos higienos instituto duo-
menimis 2012 m. buvo atlikta 1038 tiroidektomijos, o 2018 m. — 587 tiroi-
dektomijos. Kasmet maz¢jantis atliekamy tiroidektomijy skaicius Lietuvoje
galimai siejamas su ger¢jancia diagnostika.

Indikacijy tiroidektomijai atlikti yra labai daug. Taciau mokslinéje litera-
turoje iSskiriamos trys pagrindinés indikacijos tiroidektomijai atlikti. Jos apima
90 proc. visy indikacijy $iai operacijai. Siuo metu totaliné tiroidektomija (TT)
yra auksinis standartas gydant jtariamg ar patvirtintg skydliaukés vézj, dide-
jancius ir besikeic¢ianc¢ius skydliaukés mazgus bei esant hipertiroidizmui [5].
Vystantis skydliaukés chirurgijai ir did¢jant chirurgy endokrinology patir¢iai,
mazejo komplikacijy po tiroidektomijy. XX amziaus pradzioje mirStamumas
po skydliaukés operacijy sieké 36 proc. [3]. Dazniausios komplikacijos buvo
kraujavimas, infekcija, abipusis griztamyjy gerkly nervy (GGN) pazeidimas
ir hipokalcemija — daznai iki raumeny paralyziaus. Siuo metu mir§tamumas
po iy operacijy yra artimas 0 proc., o komplikacijy zymiai sumazéjo [3].

Nors ir jvyko didelis chirurgijos progresas, taciau Siandien hipokalcemija
po TT yra pakankamai dazna ir kai kada sunkiai koreguojama komplikacija.
Tikras pooperacinés hipokalcemijos daznis yra diskutuotinas d¢l reikSmingo
nevienalytiSkumo atliekant tyrimus. Laikina hipokalcemija pasitaiko 0—
65 proc. pacienty po TT [6, 7], o nuolatiné hipokalcemija — iki 3 proc. [8—10].
Ivairiy autoriy duomenimis laikina hipokalcemija dazniausiai apibiidinama
kaip kalcio (Ca) sumaz¢jimas kraujyje po operacijos, trunkantis iki 612 mé-
nesiy, o Ca sumaz¢jimas kraujyje, besitesiantis daugiau kaip 12 ménesiy po
TT, laikoma nuolatine hipokalcemija [11]. Hipokalcemija po TT priklauso
nuo daugelio veiksniy: biocheminiy kraujo rodikliy prie§ ir po operacijos,
klinikiniy veiksniy, veiksniy, susijusiy su operacija ir paciu pacientu bei liga
[12].



DARBO TIKSLAS IR UZDAVINIAI

Darbo tikslas

Nustatyti rizikos veiksnius hipokalcemijai pasireiksti iSkart po TT ir pra-
€jus 612 mén. po operacijos, ivertinti dazniausiai pasitaikancius simptomus
bei jy klinikine reikSme¢ per artimajj ir tolimgjj pooperacinj laikotarpius bei
jvertinti perioperacines komplikacijas po TT.

Darbo uzdaviniai

1. Ivertinti hipokalcemijos pasireiSkimo daznj ir su ja susijusiy simp-
tomy pasireiSkimo daznj pacientams po TT.

2. Ivertinti hipokalcemijos pasireiskimo daznj pra¢jus 6—12 ménesiy po
TT.

3. Ivertinti galimus rizikos veiksnius hipokalcemijai pasireiksti po TT.

4. Nustatyti ir jvertinti perioperacines komplikacijas po TT.

Darbo aktualumas, mokslinis naujumas ir praktiné reikSmé

ISsivysciusiose Salyse hipokalcemija po TT yra dazniausiai pasitaikanti
komplikacija. Laikinos hipokalcemijos daznis yra 0—65 proc. [6, 7]. Nuo-
latinés hipokalcemijos — iki 3 proc. [8—10]. Dazniausiai hipokalcemija po TT
yra besimptomé, kliniskai nereikSminga ir lengvai koreguojama Ca ir vita-
mino D (vit. D) preparatais po operacijos. Siuos pacientus galima greitai ir
saugiai iSrasSyti i$ stacionaro. Pacientams, kuriems hipokalcemija ryski, o po
skydliaukés operacijos pradeda tirpti pirStai ar atsiranda Chvosteko ar
Truosseau simptomy, reikalingas atidesnis steb¢jimas ir gydymas stacionare,
t. y. biitina ilgesné gul¢jimo trukme, didesni tyrimy ir gydymo kastai. Moksli-
néje literatiiroje pateikiami jvairsis veiksniai, kurie gali turéti jtakos hipokal-
cemijai po TT iSsivystyti. Nors tema aktuali ir gan placiai apraSoma moksli-
néje literatiiroje, taciau nepavyko rasti duomeny apie hipokalcemijg po TT
Lictuvoje. Sis daugiacentris perspektyvusis tyrimas yra pirmas Lietuvoje,
nagrinéjantis ne tik hipokalcemijos po TT iSsivystyma, bet ir analizuojantis
laikotarpj iSkart po operacijos bei hipokalcemijos pasireiSkimo daznj ir simp-
tomy intensyvuma praéjus 6—12 mén. po operacijos. Tyrimo metu nustatytos
dazniausiai pasitaikancios perioperacinés komplikacijos po TT.

Iki $iol Lietuvoje tokiy duomeny nebuvo. Svarbu prisiminti, kad daugu-
mai Lietuvos gyventojy biidingas per mazas vit. D kiekis kraujyje. Mokslinés
literatiiros duomenimis vit. D yra vienas i§ hipokalcemijos po TT rizikos
veiksniy.



Tarptautiniy publikacijy $ia tema yra daug — PubMed per 10 mety buvo
paskelbta apie 700 straipsniy, susijusiy su hipokalcemijos ir hipoparatiroi-
dizmo problemomis po TT. Publikacijos yra i§ Azijos, Siaurés ir Piety Ame-
irkos, Afrikos ir Europos. Jose nagrinéjamos operacijy technikos, naujy
vaizdinimo priemoniy ir kity intraoperaciniy veiksniy jtaka, apraSomi jvairiis
prognostiniai modeliai ir gydymo schemos. Hipokalcemija yra susijusi su Ca
apytaka, kuriai jtakos turi gyvenamojo regiono mitybos ypatumai, sauléty
dieny skaicius, vit. D kiekis pries ir po operacijos. Atliktas darbas suteikia
papildomos informacijos apie situacija centringje ir ryty Europoje (Lietuvoje)
bei padeda palyginti duomenis su kity regiony patirtimi. Manome, kad Siuo
darbu nustacius hipokalcemijos rizikos veiksnius ir jvertinus S$iy veiksniy
reikSme renkantis ligonio paruoSimo operacijai taktika, biity galima progno-
zuoti galimg pooperacing hipokalcemijg ir jos pasireiSkimo lygj. Taip biity
galima sumazinti pooperacines islaidas, sutrumpinti buvimo stacionare laikg
ir pacientg saugiai iSraSyti j namus.
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1. LITERATUROS APZVALGA

Daugg¢jant serganciyjy skydliaukés véziu, pasaulyje skydliaukés opera-
cijos tampa vienos daZniausiai atlickamy operacijy. Zinoma, kad geriausi re-
zultatai pasiekiami, kai TT, ypa¢ dél skydliaukés vézio, atliekamos dideliuose
chirurgijos centruose. Sukaupta patirtis, daug operuojamy pacienty, naujos
iStobulintos operavimo metodikos leidzia Zymiai sumazinti komplikacijy
daznj. Chirurgy endokrinology patirtis ir operaciné technika yra veiksniai,
tiesiogiai susij¢ su galimu prieskydiniy liauky (PL) paZeidimu ir pooperacine
hipokalcemija.

1.1. Operaciné technika

Skydliaukés chirurgijos pradininkas yra austry chirurgas T. Bilrotas ir jo
mokiniai — vokietis chirurgas J. Mikuli¢ius bei §veicaras chirurgas T. Koche-
ris. Atliekamos $io pobiidzio skydliaukés operacijos:

1. Salinama visa skydliauke.

Salinama viena skydliaukés skiltis.

Salinama dalis vienos skilties.

Salinama visa viena skydliaukés skiltis ir dalis kitos skilties.
Atliekama abipusé skiliy subtotaliné rezekcija.

ISlukStenamas skydliaukés mazgas.

Salinama skydliaukés sasmauka ir piramidiné skiltis visais atvejais
nepaisant operacijos apimties.

Skydliaukés operacijos atliekamos taikant bendring endotrachéjing ne-
jautrg. Pacientas guli ant nugaros, galva laikoma tiesiai, atremta j stalg virSu-
galviu. Kad biity geresné operacinio lauko ekspozicija, po peciais pakiSamas
6—8 cm aukscio volelis. Operuojant skydliauke, daromas Kocherio 610 cm
ilgio skersinis apykakles pavidalo pjuvis priekinés kaklo srities apacioje, per
1,5-2 cm vir$ kritinkaulio jungo jlankos, o jo iSlenkimas turi atitikti odos
rauksle. Reikia stengtis iSsaugoti priekines jungo venas, tada po operacijos
bus iSvengta veninés stazés. Odos—poodzio lopas kartu su poodiniu kaklo
raumeniu preparuojamas aukstyn iki skydinés kremzlés vidurio ir Zemyn iki
jungo ilankos. Perpjovus vidurine kaklo linijg sudarancias fascijas, apatiniai
poliezuviniai raumenys bukais kabliais praskiriami j Sonus. Esant didelei stru-
mai arba operuojant skydliaukés vézj, apatiniai poliezuviniai raumenys per-
pjaunami skersai per 1-2 cm vir§ odos pjiivio ties ziedine kremzle. Vizualiai
ir Ciuopiant revizuojamos abi liaukos skiltys.

NG
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Skydliaukés operacijy principai:

1.

2.

3.

Visa pazeista skydliaukés dalis turi biiti pasalinta, o sveika paren-

chima maksimaliai i§saugota ir palikta.

Skydliaukés skiltys iSgliaudomos tarp IV kaklo fascijos visceralinio

lapelio ir skaidulinés skydliaukés kapsulés.

Prie§ imantis chirurginiy veiksmy skydliaukés skiltyse, pasalinama

piramidiné skiltis, iSilgai perpjaunama sgsmauka ir atidengiama

trachéja.

Mobilizuojant lateralines skil¢iy dalis, parenchima persiuvama sii-

lais — laikikliais, kuriais skiltis, nustimus jos fascijg, laipsniSkai

keliama j priek]j ir i medialing pusg. PerriSus ir perkirpus visas apatiniy

ir viduriniy (Kocherio) skydliaukés veny Sakas, skiltis iSlukStenama 18

guolio.

PerriSami ne skydliaukeés arterijy kamienai, bet jy Sakos tarp skyd-

liaukeés fascijos ir jos skaidulinés kapsulés.

Siekiant iSvengti pooperacinés hipoparatirozeés ir balso klosciy

paralyziaus, taikomi du skirtingi (A ir B) operacijy metodai.

A. Pries§ pasalinant skydliauke, surandamos visos keturios PL ir
GGN; juos identifikuoti galima dviem biidais — vizualiai arba
atlikus intraoperacinj nervy monitoravimg. Pirmu atveju iSpre-
paruojami GGN ir vizualiai jsitikinama jy vientisumu. Esant
didelei arba atsinaujinusiai strumai, $i metodika gana rizikinga —
siekiant astriu budu apnuoginti nerva, kyla pavojus jj suzeisti.
Taciau nutriikus plonasienei stambiajai vidurinei (Kocherio)
skydliaukés venai, galimas staigus profuzinis kraujavimas.
Antras GGN identifikavimo biidas — jy monitoravimas — yra
saugesnis, nes nereikia tiesioginio kontakto su nervu. Stimu-
livojant GGN pagal jo eiga, balso klos¢iy judrumas stebimas
laringoskopu. Jeigu naudojami specialiis intubaciniai vamzde-
liai su jy pavirsiuje balso plysio lygyje imontuotais elektrodais—
detektoriais, tada balso klos¢iy raumeny susitraukimai, kaip
atsakas j trumpalaikius elektros srovés dirgiklius, uzregistruo-
jami elektromiogramoje.

B. Skydliauké pasalinama arba rezekuojama paliekant uzpakaling
dalj jos kapsulés arba kartu su 1-3 g parenchimos abipus den-
gian¢ios PL ir GGN. Si rusy chirurgo O. V. Nikolajevo pasiiilyta
subtotaliné intrakapsuliné skydliaukés rezekcija anksc¢iau buvo
populiari esant toksinei strumai. Operuojant Nikolajevo meto-
du, perriSami ne skydliaukés arterijy kamienai, bet tik arterijy
Sakos, susijusios su ketvirtgja kaklo fascija. PL bei GGN néra
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identifikuojami, nes jie yra giliau, ekstrakapsuliariai, uz chirur-

giniy veiksmy ribos.
Visais atvejais atliekamas skubus paSalinty mazgy patohistologinis
tyrimas. Jeigu tyrimai patvirtina skydliaukés vézj, bet yra padaryta
mazesnés apimties operacija (pvz., hemitiroidektomija), tada ji t¢sia-
ma ir atliekama tiroidektomija. IStraukus i§ po ligonio peciy volelj,
operacin¢ zaizda pasluoksniui susiuvama. Jeigu buvo skersai per-
pjauti apatiniai poliezuviniai raumenys, jie susiuvami ir be inter-
pozicijos padengiami fascija, kad raumenys nepatekty | randa ir
nesuaugty su oda. Oda susiuvama 3/0—4/0 monofilamentiniu siiilu
intrakutanine sitle [13].

Siekiant i1§vengti dviejy didziausiy komplikacijy po TT — GGN pazei-
dimo ir hipokalcemijos — skydliaukés chirurgijoje be standartinés chirurginés
taktikos taikomi ir nauji chirurginiai metodai.

1.2. Naujos vaizdinimo metodikos

GGN neurostimuliacijos technologija sudaro du pagrindiniai kompo-

nentai:
1.

Stimuliavimo komponentas, kurj sudaro stimuliacinis elektrodas, ji
izeminantis elektrodas ir stimuliuojancios srovés pulsinis genera-
torius.
Balso klos¢iy atsaka vertinantis komponentas, t. y. endotrachéjinio
vamzdelio registruojantieji elektrodai, jzeminantis elektrodas bei
sgsajos su jungianciu jrenginiu ir monitorius. Stimuliaciné dalis yra
visada vienoda — tai jvairiis periferiniai nervo stimuliatoriai. Skiriasi
tik balso klos¢iy atsakg vertinanti dalis. I$skiriamos Sios metody
grupés:

1) tiesioginis gerkly stebéjimas — laringoskopija,

2) slégio matavimas (gerkly palpacija arba gerkly slégio mata-
vimas),

3) elektromiografija: a) endoskopiskai prijungti intraraumeniniai
balso klos¢iy elektrodai; b) intraraumeniniai elektrodai, prijung-
ti per ziedinj skydo raistj; c) elektrodai, jmontuoti endotraché-
jiniame vamzdelyje; d) uz ziedinés kremzlés esantys pavirSiniai
elektrodai. Paskutiniu metu dazniausiai naudojami endotraché-
jiniame vamzdelyje esantys elektrodai. Mokslinéje literatiiroje
S$is metodas aprasomas kaip intraoperacinis neuromonitoringas
(IONM). Norint i§vengti abipusio GGN pazeidimo atliekant TT,
svarbu nustatyti GGN funkcinj vientisumg. Atliekant tokias
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operacijas, IONM gali biiti naudingiausias, nes pasalinus pir-
maja skydliaukés skiltj ir zinant, kad GGN yra pazeistas, galima
pasirinkti tinkamiausig operacijos taktika — dviejy etapy tiroi-
dektomijg arba apsiriboti vienos skilties pasalinimu [176].
Siekiant i§vengti pooperacinés hipokalcemijos, pakankamai nauja intra-
operaciné metodika yra indocianino zaliojo fluorescencing angiografija. T. y.
pasalinus skydliauke, operacijos metu pacientui suleidziama 3—4 ml indocia-
nino zaliojo. Kadangi PL pasizymi gera kraujotaka, tai nepazeistos PL nusi-
dazo indocianino zalia spalva, o pazeistos PL, kuriy kraujotaka sutrikusi, turi
silpng fluorescencijg ar visai jos neturi. Tuomet iSkart biitina atlikti PL auto-
transplantacija. Atlikus indocianino zaliojo fluorescencijos angiografijg ir
nustacius bent dvi gerg kraujotaka turincias PL, bus uZztikrinta tolesn¢ PL
funkcija [177].

1.3. Dazniausiai pasitaikancios operacinés komplikacijos

1.3.1. GriZztamojo gerkly nervo pazeidimas

Sios komplikacijos daznis yra 0,9—6,4 proc. atvejy. Jeigu operacija daro-
ma atvira metodika ir nervas identifikuojamas vizualiai, jo paZeidimai
(nupjovimas, perriS§imas, jtraukimas j mazgg ir kt.) pastebimi jau operacijos
metu. Tuomet i$ ligatiiry nervas iSlaisvinamas, o jeigu buvo nupjautas, susiu-
vamas atskiromis 8/0 proleno siilémis. Taciau gana daznai nervo funkcija
sutrinka ne nutraukus jo vientisumg, bet traumavus nerva. Nervas labai
jautrus, dél to ji lengva pertempti. Jeigu nervo ir apatinés skydliaukes arterijos
tarpusavio santykis Siuo poziiiriu nepalankus, t. y. nervas yra priekyje arte-
rijos arba arterijos Sakos persipynusios su nervu (40 proc. atvejy), tai skyd-
liaukeés skiltj keliant j priekj, tempiama apatiné skydliaukés arterija ir visada
kyla pavojus kartu istempti GGN bei sutrikdyti jo laidumg. Balso klostés
paralyZiaus simptomatika iSrySkéja tik ekstubavus pacienta. Jeigu operacija
daroma subfascijine metodika, neverifikuojant GGN, o jj paliekant uz fasci-
jinés skydliaukes kapsulés, tada nervo traumos simptomai iSryskéja tik
pabaigus operacijg ir ekstubavus pacienta. Balso klostés paralyZziaus priezas-
tis gali buti nervo vientisumo pazeidimas arba kitokio pobtdzio trauma —
nervo iStempimas, suspaudimas, aplinkiniy audiniy edema, kraujosruvos ir kt.
[13].

1.3.2. Kraujavimas

Kraujavimo daZnis yra 0,5-6,4 proc. atvejy. Siuo poziiiriu pavojingiausia
operuoti difuzing tirotoksing struma (Bezedovo arba Greivso ligg), ypac ilgai
gydyta tirostatiniais vaistais. Operacijos metu dazniausiai kyla veninis arba
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parenchiminis kraujavimas. Jau preparuojant odos—poodzio lopus ar suzeidus
vieng i§ priekiniy jungo veny, prasideda profuzinis kraujavimas. Pazeidus
skydliaukés veninio rezginio venas, kraujavimas nesunkiai sustabdomas
elektrokoaguliuojant. Taciau skydliaukés mobilizacijos metu pazeidus skyd-
liaukés venas, kraujavimas yra profuzinis ir sunkiai sustabdomas, kol skiltis
dar néra iSkelta 1§ guolio. Virsuting ir viduriné (Kocherio) skydliaukés venos
suteka ] Cia pat esancig viding jungo vena, kuri gali biiti paZeista skubotais
veiksmais siekiant kuo grei¢iau atlikti hemostaze. Uminis kraujavimas, kiles
skydliaukés operacijos metu, turi biiti laikinai sustabdytas uzspaudus kraujuo-
jancig vietg smiliumi. Kraujavimui stabdyti spaustukas neturi biiti dedamas
ant kraujuojancios vietos aklai, bet dedamas tik aiSkiai matant kraujavimo
Saltinj — veng arba arterijg. Jeigu buvo paZeista vidiné jungo vena, tuomet
pazeidimo vieta uzsiuvama. Kilus kraujavimui i§ virSutinés skydliaukés
arterijos Saky, smilius pakiSamas po virSutiniu skilties galu, o skydliauké
pakeliama kartu prispaudziant kraujuojancia arterija. Po to uzdedamas spau-
stukas ir arterija perriSama. Norint iSvengti gausaus iminio kraujavimo ope-
racijos metu, o jam prasidéjus, tiksliai atlikti hemostaze, reikia: 1) operuoti
pakankamo dydzio odos—poodzio pjiiviais; 2) operacinj lauka sausinti siurb-
liu, bet ne marliniais tamponais ar skarelémis; 3) atsargiai mobilizuoti skyd-
liaukés skiltis perriSant kiekvieng kraujagysle; 4) skydliaukés mazgus iSversti
1 zaizda tik atskyrus juos nuo fascijinés kapsulés; 5) perriSant skydliaukés
venas ir arterijas, palikti pakankamo ilgio biges, kad nenuslysty ligatura;
6) skydliaukés arterijy Sakas perristi dviem ligattiromis; 7) staiga prasidéjusj
kraujavimg laikinai sustabdyti smiliumi; 8) kraujavimui stabdyti spaustukus
uzdeéti tik matant kraujagysle arba kraujavimo Saltinj [13].

1.3.3. Trachéjos suzZeidimas

Trachéja dazniausiai suzalojama atidalijant skydliaukés sagsmauka nuo
trachéjos, ypaé esant tiroiditui arba skydliaukés véziui. Zaizda uZsiuvama
atrauminiu besirezorbuojanciu sitlu atskiromis sitilémis. Trach¢jos pazei-
dimo pavojus padidéja, kai dél jsisenéjusios ligos ir dideliy mazgy, sukélusiy
ilgalaike trach¢jos kompresija, yra i$sivysciusi tracheomaliacija. Be to, esant
tracheomaliacijai, pasalinus ja sukélusius mazgus ir po operacijos istraukus
intubacinj vamzdelj, trachéja gali subliiiksti. Ligoniui pasukus galva,
traché&jos sienelés gali sulipti, o spindis visiSkai susispausti ir istikti asfiksija.
Siekiant i§vengti Sios komplikacijos, visada reikia jvertinti trachéjos bukle.
Nustacius tracheomaliacija, 3—4 trachéjos pusziedziai persiuvami trachéjos
Sonuose astuoniukeés pavidalo siiilémis, kurios jtempiamos ir suriS$amos tra-
ch¢jos priekyje. Taip sukuriamas karkasas, neleidziantis trachéjai sublitksti.
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Nepavykus $iais chirurginiais veiksmais i§vengti trachéjos spindzio susiau-
réjimo, atliekama tracheostomija [13].

1.3.4. VirSutinio gerkly nervo paZeidimas

Kai virSutinis skydliaukés skilties galas yra labai aukstai ir Salia skydinés
kremzlés, ypac jei ¢ia yra mazgy, tai perriSant virSutinés skydinés arterijos
Sakas, ] mazgg gali patekti ir virSutinis gerkly nervas. Jo suzalojimo simpto-
mai pasireiskia po operacijos. Tada po operacijos sutrinka rijimas, pasikeicia
balso tembras [13].

1.3.5. Prieskydiniy liauky suZalojimas

Jy daznis yra 0,54 proc. atvejy. Atliekant skydliaukés skilties mobili-
zacija ir keliant skiltj i$ guolio, kai néra galutinai atskirta jos fascijiné kapsulé,
kartu su skydliauke gali biiti pasalintos ir PL. Si komplikacija daznesné, kai
PL issidésciusios nebuidingose vietose. Taciau pati PL paieska yra traumuo-
janti ir gali sutrikdyti jy kraujotaka. Norint Sios komplikacijos iSvengti, reikia
gerai atskirti skydliaukes kapsule ir palikti su ja visus darinius, panasius j PL,
ypac labai ] jas panaSius smulkius riebaly gabalélius. PL kraujotakos sutrik-
dymas kliniSkai pasireiskia po 2-3 dieny Ca apykaitos sutrikimais ir poope-
racine hipokalcemija [13].

1.4. DaZniausiai pasitaikancios pooperacinés komplikacijos

1.4.1. Balso klostés paralyZius

Balso klostés paralyzius atsiranda, kai pazeidZziamas GGN. Esant vienos
balso klostés paralyziui, atsiranda stridoras ir prikimsta balsas, bet Zymesnio
kvépavimo nepakankamumo ir dusulio néra. Jeigu nervas nebuvo nupjautas
ir nepapuol¢ ] ligattirinj mazgg, o paralyziy sukélé nervo trauma arba po-
operacin¢ audiniy edema, tai balsas po 3—12 savai¢iy vel tampa normalus.
Jeigu nervo vientisumas buvo pazeistas, tuomet siiloma po 5—7 dieny ope-
ruoti pakartotinai ir nervg susiiiti arba iSlaisvinti i§ ligatiiriniy mazgy. Jeigu
yra abiejy balso klos¢iy paralyzius, tai pasalinus endotrachéjinj vamzdelj,
atsiranda asfiksija, nes abi balso klostés atsiduria centrinéje (medialioje)
padétyje ir uzdaro balso plysj. Tada reikia vél jkisti intubacinj vamzdel;j j
trachéja, o véliau gali tekti daryti tracheostomija. Tracheostomijos galima is-
vengti ankstyvuoju pooperaciniu laikotarpiu atlikus balso klostés latero-
fiksacija. Jeigu nervo vientisumas nebuvo paZeistas, tai balso klostés paraly-
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ziaus pozymiai iSnyksta per 3—6 mén. Laterofiksacijos operacija yra grjzta-
mojo pobiidzio: sunormaléjus gerkly inervavimui ir balso klos¢iy judrumui,
balso kloste atitraukiancius sitilus galima pasalinti [13].

1.4.2. Kraujavimas

Kraujavimas dazniausiai prasideda pirma pooperacing parg, ypac per
pirmgsias valandas po operacijos kartais dar esant ligoniui ant operacinio
stalo. Staigus kraujavimas prasideda nusmukus ligatiirai nuo poodzio veny
arba nuo skydliaukés kraujagysliy, o dazniau — nuo arterijy Sakuciy. Krauja-
vimas pavojingas dél greitai didéjancios hematomos, kuri suspaudzia traché-
ja, sukelia gerkly edemg ir kyla asfiksijos grésmé. Pacientg reikia skubiai
operuoti pakartotinai, revizuoti operacing zaizda, surasti kraujavimo Saltinj ir
sustabdyti kraujavimg. Jeigu kraujavimo Saltinis yra giliai operacinéje zaiz-
doje, tai dé¢l klajokliy nervy suspaudimo gali istikti staigi refleksiné kliniking
mirtis: ligonis netenka sagmonés, pamélynuoja, vyzdziai iSsiplecia, sustoja
kvépavimas ir kraujotaka. Tokiais atvejais operacing zaizda reikia skubiai
atverti tiesiog palatoje, kraujavima laikinai sustabdyti marliniais tamponais,
o operaciniy veiksmy imtis tik stabilizavus paciento biikle [13].

1.4.3. Hipoparatirozé

Hipoparatirozé iSrySkéja 2-3 pooperacing parg. DaZniausiai ji bina
praeinanti ir kyla dél PL kraujotakos sutrikimy. Per keletg savaiciy funkcija
grizta ir ligoniai pasveiksta. Pagrindinis hipoparatirozés pozymis — hipokalce-
mija, kai sumaz¢ja Ca, ypac jonizuoto (jCa), kiekis kraujo serume. Dél
padidéjusio nervy jaudrumo mechaniniams poveikiams i§ pradziy atsiranda
pasléptos paratiroprivinés (t. y. kylanc¢ios po PL traumos arba jy pasalinimo)
tetanijos poZymiai:

1) tirpsta rankos, ypac pirstai, veidas, reciau — kojos;

2) atsiranda neramumas ir nervingumas;

3) teigiami Chvosteko ir Trousseau simptomai: stuksenant pirStu arba

neurologiniu plaktuku per skruosta, 1,5-2 cm Zemiau skruosto lanko
(¢ia veidinis nervas yra pavirSiuje, iSsiSakoja, sudarydamas ,,zasies
koja*), kyla veido raumeny toniniai traukuliai, o suspaudus rankos
kraujagysliy nervy pluosta ties vidine dvigalvio raumens vaga, kyla
plaStakos raumeny spazmas (méslungis) ir plastaka igyja ,,akuSerés
rankos‘ forma.

Sunkiais atvejais progresuojant hipokalcemijai, vystosi tetanija. Jai
budingi priepuoliniai toniniai daugiausia simetriniy raumeny traukuliai,
karpopedinis spazmas (ranka per rie$a sulenkta, pirStai per interfalanginius
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sgnarius iStiesti, nyksciai sulenkti, pédos kabancios, pirStai sulenkti), bron-
chospazmas, laringospazmas, gali biiti psichozés pozymiy. Remiantis litera-
tiros apzvalga ir metaanaliziy duomenimis, visiems pacientams po TT reko-
menduojama 2 savaites skirti Ca preparaty maziausiai po 3 g/dieng. O esant
didelei pooperacinés hipokalcemijos rizikai, papildomai skirti ir kalcitriolio
preparaty po 1 pg/dieng. Kai kurie autoriai hipokalcemijos prevencijai keletg
savaiciy prie$ operacijg sitilo vartoti Ca preparatus [13].

Pooperaciné hipokalcemija po TT ir jg salygojantys rizikos veiksniai yra
pakankamai aktuali tema mokslin¢je literatiiroje. Ivairiy Saliy autoriai patei-
kia ganétinai skirtingus duomenis.

I literatiiros apzvalgg jtraukéme publikacijas, paskelbtas 1990-2019 m.
Publikacijy paieskai naudojome ,,PubMed®, ,,EMBASE* ir ,,Cochrane Library*
duomeny bazes. Paieskai vartoti Sie terminai ir trumpiniai: ,low calcium®,
,hypocalc®, , thyroid*.

IS pasirinkty literatliros apZzvalgai tyrimy buvo analizuoti tokie duo-
menys: studijy trukme, tipas, dalyviy skaiCius, jtraukimo ir atmetimo krite-
rijai, rizikos veiksniai, amzius, lytis.

Buvo atlikta duomeny sistemin¢ analiz¢ ir apibendrinimas.

Visi rizikos veiksniai buvo suskirstyti i:

1) biocheminius,

2) chirurginius,

3) susijusius su pacientu, liga ir kitus.

1.5. Biocheminiai rizikos veiksniai

Keliy isanalizuoty tyrimy duomenimis pooperaciné laikina hipokalce-
mija dazniau i$sivysté pacientams, kuriems buvo Zymiai sumazg¢jes Ca kiekis
pries operacijg [13, 28, 34, 54, 86, 140]. Taciau Edafe O. ir bendraautoriy
atlikty SeSiy tyrimy metaanalizé su 2493 pacientais neparod¢ statistiSkai
patikimo skirtumo tarp prieSoperacinio Ca kiekio ir laikinos hipokalcemijos
daznio [122].

Didelis Ca sumazéjimas po TT siejamas su laikina hipokalcemija [65,
106, 112]. Hallgrimsson P. ir bendraautoriy daugiacentriy tyrimy su 1157
pacientais duomenimis pooperacinio Ca sumaz¢jimas 2-3 proc. lyginant su
prieSoperaciniu Ca kiekiu per 24 val. po operacijos, biidingas 94 proc. jautru-
mas laikinai hipokalcemijai iSsivystyti [12].

Ca pakitimai pirma parg po operacijos leidZia prognozuoti laiking
hipokalcemijg 19-91 proc. jautrumu [33, 42, 57, 68, 75, 77, 83, 99].
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Ca koncentracija kraujyje 1,88 mmol/l ir maziau per 24 val. po operacijos
buvo siejama su nuolatine hipokalcemija [44]. Du tyrimai parodé, jeigu Ca
kiekis kraujyje praé¢jus 1-3 savaitéms po operacijos iSlieka 2 mmol/l ir
maziau, tai didéja nuolatinés hipokalcemijos iSsivystymo rizika [100, 115].

Dviejy tyrimy duomenimis padidéjgs prieSoperacinis paratiroidinio
hormono (PTH) kiekis po TT dél Greivso ligos siejamas su laikina hipokal-
cemija [86, 112]. Sumazéjes intraoperacinis PTH kiekis bet kuriuo metu po
operacijos siejamas su laikina hipokalcemija [11, 15, 37, 56, 63, 67, 68, 75,
78, 86, 87, 91, 99, 102, 104]. Greitas intraoperacinio PTH sumaz¢jimas
pragjus 10-20 min. po operacijos, siejamas su laikina hipokalcemija, kai jaut-
rumas yra 53-100 proc. [37, 56, 64, 67, 68, 73, 75, 78, 86, 87, 96, 102].
Daugumos tyrimy duomenimis po operacijos (intervalas 30 min.—5 dienos)
sumazejus PTH kiekiui, galimai vystysis laikina hipokalcemija [9, 15, 18, 27,
29, 33, 36, 42, 52-54, 56, 60, 67, 74, 75, 81, 83,91, 97, 102].

Pooperacinio PTH sumaZzéjimas 37,988 proc. lyginant su prieSopera-
ciniu PTH, apibréziamas 70—100 proc. jautrumu laikinai hipokalcemijai i8si-
vystyti [9, 10, 15, 22, 52, 56, 67, 75]. Pooperacinio PTH sumazéjimas iki 6—
35 pg/ml pra¢jus 1 val.—1 dienai po operacijos, apibiidinamas 69—100 proc.
jautrumu laikinai hipokalcemijai i$sivystyti [9, 10, 25, 29, 33, 35, 36, 42, 52,
54, 56-58, 62, 67, 74, 75, 77-79, 81, 83, 91, 97]. Jeigu po operacijos PTH
12 pg/ml ar maziau arba pra¢jus 1 mén. PTH neaptinkama kraujyje, tai sieja-
ma su nuolatine hipokalcemija [34, 115].

Keletas tyrimy parodé, kad sumazéj¢s prieSoperacinis vit. D kiekis sieja-
mas su laikina hipokalcemija [21, 27, 46, 60, 111].

1.6. Chirurginiai rizikos veiksniai

Thomusch O. ir bendraautoriy daugiamatés 5846 pacienty analizés duo-
menimis, jei operacijos metu identifikuojama maziau negu dvi PL, tai
pooperaciné hipokalcemija gali buti siejama su nuolatine hipokalcemija
[101]. Kita tyréjy grupé teigia, kad didesnis operacijos metu rasty PL skaiCius
siejamas su laikina hipokalcemija [12, 41].

Keletas tyrimy nurodo, kad vienos ar daugiau PL autotransplantacija
siejama su laikina hipokalcemija [12, 31, 48, 57, 73, 75, 147]. Edafe O. ir
bendraautoriy keturiy tyrimy, tyrusiy 823 pacientus, metaanaliz¢é parod¢, kad
atlikus vienos ar daugiau PL autotransplantacijas, laikinos hipokalcemijos
i$sivystymo tikimybé yra zymiai didesné [122]. Taciau keletas tyrimy teige,
kad néra sgsajy tarp PL autotransplantacijos ir nuolatinés hipokalcemijos [12,
31, 34, 44, 49].
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Edafe O. ir bendraautoriy keturiy tyrimy (1482 pacientai) metaanalizé
teigia, kad operacijos metu netycia pasalinus PL, padid¢ja laikinos hipokal-
cemijos tikimybé [122].

Laikinos hipokalcemijos atvejy padaugéja dél pooperacinés Zaizdos
infekcijos [48] ir pakartotiniy operacijy del pooperacinio kraujavimo [12, 48].

1.7. Su pacientu ir liga susije rizikos veiksniai

Kalbant apie pacienty amziaus jtaka pooperacinei hipokalcemijai iSsi-
vystyti, jvairiy tyrimy duomenys issiskiria. Vieny teigimu laikina poopera-
ciné hipokalcemija daznesné jaunesnio amziaus pacientams [12, 32, 54, 117],
kity — vyresnio amziaus pacientams [39, 46, 60, 104]. Edafe O. ir bendra-
autoriy penkiy tyrimy su 2576 pacientais metaanalizé parodé, kad néra
reikSmingo paciento amziaus skirtumo vystantis laikinai hipokalcemijai [34,
39, 60, 86, 117]. Daugelio tyrimy duomenimis moteriska lytis siejama su
pooperacine laikina hipokalcemija [17, 21, 43, 46, 48, 94, 101, 110, 117].
Edafe O. ir bendraautoriy metaanalizé su 3443 pacientais parodé, kad mote-
rims daug daZniau iSsivysto laikina pooperaciné hipokalcemija [122]. Tho-
musch O. ir bendraautoriy tyrimo su 5846 pacientais duomenimis pacientams
su Greivso ligos diagnoze prie§ operacijg dazniau iSsivysto laikina hipokal-
cemija po TT [101]. Edafe O. ir bendraautoriy keturiy tyrimy su 6681 pacien-
tu metaanalizé parodé, kad pacientams su Greivso liga yra daznesné poope-
racin¢ laikina hipokalcemija [20, 69, 80, 101]. Kai kuriy tyrimy duomenimis
velesné skydliaukés vézio stadija ir sunkesni skydliaukeés ligy atvejai siejami
su nuolatine hipokalcemija po TT [12, 116]. Pavieniy tyrimy duomenimis
tokie veiksniai kaip tiroidito gydymas medikamentais ir jy vartojimo trukmeé,
kiino masés indeksas ir pooperaciné balso stygy parezé neturi rySio su poope-
racine hipokalcemija po TT [41, 86].

Si sisteminé literatiiros apZzvalga nagrinéja rizikos veiksnius, salygojan-
¢ius laiking ar nuolating hipokalcemija po TT [122]. Keleto tyrimy duomeni-
mis sumazejes Ca kiekis prie§ operacija gali veikti laiking pooperacing
hipokalcemijg [48, 117]. Tadiau Edafe O. ir bendraautoriy atlikta $esiy tyrimy
metaanalizeé nepatvirtino reik§mingo skirtumo tarp sumazejusio prieSoperaci-
nio Ca kiekio ir pooperacinés laikinos hipokalcemijos [122]. Intraoperacinis
PTH matavimas iSlieka vienu tiksliausiu tyrimu nustatant galimg ankstyva
pooperacing hipokalcemija [10]. Pacientams su normaliu pooperaciniu PTH,
kuriems diagnozuojama hipokalcemija, dazniausia jos priezastis yra vit. D
deficitas, hemodiliucija ar antrinis hiperparatiroidizmas [11, 27, 41]. Kai
kuriems pacientams po operacijos nustatomas normalus Ca kiekis, bet mazas
PTH kiekis kraujyje. Tai gali buti susij¢ su padidéjusia Ca reabsorbcija
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inkstuose [11, 112, 120]. Vit. D trakumas pries operacija yra laikinos hipo-
kalcemijos po TT rizikos veiksnys [21, 46, 60]. Vit. D tyrimas pries operacija
dél didelés kainos rekomenduojamas specifinéms pacienty grupéms: senyvo
amziaus zmonéms, nutukusiems, esant malabsorbcijos sutrikimui ir tam-
siaodZiams pacientams [121]. Du daugiacentriai tyrimai patvirtino, kad
mazas per operacija rasty PL skaiCius arba jy nebuvimas yra susije¢s su laikina
ar nuolatine hipokalcemija. Todé¢l chirurgo tikslas operacijos metu — identi-
fikuoti kuo daugiau PL [48, 101]. Edafe O. ir bendraautoriy keturiy tyrimy
metaanalize parodé, kad PL autotransplantacija yra susijusi su laikina poope-
racine hipokalcemija [122]. Taciau penkiy tyrimy analizé patvirtino, kad néra
rySio tarp PL autotransplantacijos ir nuolatinés hipokalcemijos [12, 31, 34,
44, 49].

Tyrimy duomenimis Greivso liga yra susijusi ir su laikina, ir su nuolatine
hipokalcemija [101]. Tai gali buti siejama su padid¢€jusia Ca absorbcija kau-
luose ir sunkia operacija d¢l labai padidéjusios skydliaukeés ir jos kraujotakos
[50].

Remiantis literatiiros apzvalgos duomenimis, galima teigti, kad svar-
biausi biocheminiai pooperacinés hipokalcemijos rizikos veiksniai yra tarp-
veiksniai, turintys jtakos laikinai hipokalcemijai yra: Greivso liga, PL auto-
transplantacija ir nety¢iné PL ekscizija operacijos metu bei moteriska lytis.

Nors pooperacinés hipokalcemijos ir jos i§sivystyma saglygojanciy veiks-
niy tema mokslinéje literatiiroje placiai nagrin¢jama, taciau paskelbty tyrimy
duomenys, ypac¢ apie paciento amziaus jtakg pooperacinei hipokalcemijai,
gana prieStaringi. Be to, trilksta duomeny apie perioperacines komplikacijas
po TT Lietuvoje.
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2. METODIKA

Disertacinis darbas buvo suskirstytas i dvi dalis.

Pirmoje darbo dalyje nagrinéta nuo 2015 mety sausio ménesio iki 2017
mety balandzio ménesio Klaipédos universitetinéje ligoninéje (n = 335) ir
Vilniaus universiteto ligoninés Santaros klinikose (n = 65) d¢l jvairiy skyd-
liaukés ligy operuoty 400 pacienty duomenys.

Antroje tyrimo dalyje, pra¢jus 612 mén. po TT, i§ pirmos tyrimo dalies
pacienty atsitiktinés atrankos biidu suformavome 2 pacienty grupes: 30 pa-
cienty, kuriems prie$ iSrasant i§ stacionaro buvo nustatytas normalus Ca
kiekis kraujyje (normokalcemijos grupe), ir 30 pacienty, kuriems iSrasant i$
stacionaro nustatytas sumazejes Ca kiekis kraujyje (hipokalcemijos grupe).

Duomenys surinkti perspektyviai. Daugiacentriam perspektyviajam
tyrimui buvo gautas Lietuvos bioetikos komiteto leidimas (2014-12-02. Nr.
L-14-09/1 ir Nr. L-14-09/2, 1 priedas). Visi pacientai prie§ operacijg pasirase¢
paciento informavimo forma (2 priedas). Visas operacijas atliko 3 patyrg¢ chi-
rurgai endokrinologai, kuriy specializacija — skydliaukes chirurgija.

2.1. Itraukimo, nejtraukimo Kriterijai

I tyrima buvo jtraukti visi suauge (18—-90 m.) pacientai dé¢l jvairios skyd-
liaukés patologijos, kuriems atlikta TT. | tyrimg nejtraukti pacientai, kuriems
atlikta mazesnés apimties nei TT operacija (hemitiroidektomija, lobektomija,
skydliaukés rezekcija), turintys PL patologija, nésciosios ir vaikai.

2.2. PrieSoperaciniai ir pooperaciniai biocheminiai kraujo tyrimai

Ruosiant pacientg skydliaukés operacijai, 2 savaites iki operacijos buvo
tirta Ca, jCa, PTH, vit. D ir skydliaukés hormonai (TSH, FT3, FT4). Po ope-
racijos ligoning¢je pacientai praleisdavo 2 paras. Pirmg ir antra parg po opera-
cijos kraujo tyrimai buvo atliekami $esSta valandg ryto. Pirma para po opera-
cijos buvo tirtas Ca, jCa ir PTH. Antrg parg po operacijos tirtas Ca ir jCa.

Visi kraujo méginiai buvo imti i§ periferinés venos. Vit. D ir PTH kiekis
buvo nustatomas naudojant ,,Cobas e411*“ (Roche Diagnostics, Mannheim,
Germany) analizatoriy. Vit. D norma kraujyje vyrams 75-106,75 nmol/l;
moterims 75—-124,75 nmol/l. PTH norma 15,00—65,00 pg/ml. Ca ir jCa kiekis
kraujyje buvo nustatomas naudojant “Architect ci8200“ (Abbot, Wiesbaden,
Germany) analizatoriy. Ca norma kraujyje 2,10-2,55 mmol/l; jCa norma
kraujyje 1,0~1,3 mmol/l.

Hipokalcemija buvo nustatoma, kai Ca kiekis kraujyje buvo <2,10 mmol/I.
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2.3. Operaciniai rodikliai

Buvo tirti jvairts operaciniai rodikliai, galintys sglygoti hipokalcemija
po TT. Vienas i jy — atlikta tiroidektomija be limfadenektomijos ar su limfa-
denektomija (vienpuse ar abipuse). Operuojant skydliaukés vézj, apatiniy PL
pazeidimas yra daug daznesnis, kadangi atliekant centring limfadenektomija,
Salinami limfmazgiai, kuriy dauguma issidést¢ apacioje paratrachealiai.

Tyrimo protokole buvo fiksuojama operacijos metu matyty PL skaicius
(0—4), operacijos pabaigoje dé¢l sutrikusios kraujotakos pakeitusiy spalva
(patamsé¢jusiy) PL skaicius (0—4), dél sutrikusios kraujotakos ar netyc¢ia ope-
racijos metu pasalinty PL skaicius (0—4) bei PL hematoma.

Siekiant maksimaliai i§saugoti PL kraujotaka, buvo atlieckama kruopsti
kapsuliné skydliaukés disekcija nustumiant PL kartu su jg maitinancia krau-
jagysle distaliau.

Zinoma, kad apatiné skydliaukés arterija yra jprastai dominuojanti uztik-
rinant PL kraujotaka, tod¢l operacijos metu buvo fiksuojama, kuri apatinés
skydliaukés arterijos Saka (apatiné ar virSutiné) ar kamienas buvo perristi.

Operacijos metu dél sutrikusios kraujotakos iSemiskai pakitusios PL ir
netyCia su skydliaukés preparatu pasalintos PL buvo susmulkinamos 1 mm
juostelémis ir panardinamos | atSaldyta hipertoninj druskos tirpalg. Operaci-
jos pabaigoje jos buvo autotransplantuojamos j kaklo raumenis.

2.4. Pooperaciniai rodikliai

Pacientai, kuriems po operacijos buvo nustatytas sumazéjes Ca kiekis
kraujyje, tac¢iau nebuvo klinikiniy simptomy, buvo priskirti kliniskai nereiks-
mingos (besimptomes) hipokalcemijos grupei. Taciau pacientai su kliniSkai
reikSminga hipokalcemija skundési pirsSty tirpimu, veido ir galliniy jvairaus
stiprumo parestezijomis bei traukuliais.

Po operacijos i8sivys€ius hipokalcemijai, buvo numatytas gydymo pla-
nas. Nustacius besimptome hipokalcemija (Ca kiekis kraujyje <2,10 mmol/l
ir nesant klinikiniy simptomy), iSraSant i§ stacionaro pacientui buvo paski-
riami Ca preparatai per os 1-3 g/d. ISsivysCius sunkiai hipokalcemijai (Ca
kiekis kraujyje <1,7 mmol/l ir esant klinikiniams simptomams), pacientui
buvo skiriama 1-2 g Ca gliukonato bolus intraveniskai, Ca preparatai per os
3—4 g/d ir kalcitriolio preparatai 0,25-1 pg/d.
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2.5. Normokalcemijos, hipokalcemijos grupés

Siekiant jvertinti ilgalaikés (nuolatinés) hipokalcemijos po TT daznj,
antroje tyrimo dalyje, praé¢jus 6—12 mén. po TT, i$ pirmos tyrimo dalies pa-
cienty atsitiktinés atrankos biidu suformavome 2 pacienty grupes: 30 pacien-
ty, kuriems prie$ iSraSant i§ stacionaro buvo nustatytas normalus Ca kiekis
kraujyje (normokalcemijos grupé), ir 30 pacienty, kuriems iSraSant i§ stacio-
naro nustatytas sumazéjes Ca kiekis kraujyje (hipokalcemijos grupé). Abiejy
grupiy pacientams buvo tiriama: Ca, jCa, vit. D, PTH, klinikinis hipokalce-
mijos pasireiSkimas, Ca ir vit. D preparaty vartojimas iSrasant pacientg i$
stacionaro bei pra¢jus 6—12 ménesiy po operacijos.

Visi tyrime dalyvaujanc¢iy pacienty duomenys buvo fiksuojami pacienty
tyrimo protokole (3 priedas).

Kauly tankio matavimai atlikti Horizon A Hologic DXA System aparatu
(JAV). Buvo atliekami dviejy zony kauly tankio matavimai — Slaunikaulio
kaklelio ir stuburo juosmeninés dalies (I-IV slanksteliai). Vertintas T lyg-
muo. Norma (T > —1), osteoporoze (T <-2,5), osteopenija (—1 > T >-2.5).

Pacienty tyrimo schema

400 pacienty iki operacijos
Y
2 sav. iki operacijos tyrimai: Ca, jCa, PTH, vit. D,
Pirma | TSH, FT3, FT4, densitometrija
tyrimo <1 v
dalis Totaliné tiroidektomija
Y Y
I para po TT tyrimai: IT para po TT tyrimai:
Ca, jCia, PTH Ca, jCa
Y 4
[ 60 pacienty 612 mén. po TT
Antra - ¢ 5 iv
G <, 30 pacienty — 30 pacienty —
dalis \ | normokalcemijos grupe hipokalcemijos grupe
\ Y
L Ca, jCa, PTH
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2.6. Statistiné analizé

2.6.1. Tyrimo imtis

Imties reprezentatyvumui uztikrinti ir uztikrinant maza imties paklaida,
bus naudojama tikimybin¢, sistemin¢ atsitiktin¢ atranka. Imties dydis apspres
statistinj tiksluma, kuriuo bus vertinami populiacijos poZymiai. Imties dydis
nustatytas pagal Dattalo 2008 m. praktines rekomendacijas. Pateikiamu imties
dydziu priklausomai nuo populiacijos dydzio ir imties paklaidos, kuri Siuo
atveju reiskia populiacijos proporcijy nustatymo paklaidg (pagal elektroninj
iStekliy (Israel, Glenn D. 1992. Sampling The Evidence Of Extension Prog-
ram Impact Program Evaluation and Organizational Development, IFAS,
University of Florida. PEOD-5. October), per metus yra atliekama vidutinis-
kai 210 operacijy. Miisy tyrimo atveju per 2 metus imtj sudarys 400 tiriamyjy
ir gauti rezultatai sieks 4-5 proc. tikslumag esant 0,95 proc. patikimumui.
Nustatant veiksnius, lemianc¢ius pooperacinés hipokalcemijos i$sivystyma po
visos skydliaukés pasalinimo, daroma prielaida, kad kliniskai reikSminga
hipokalcemija bus fiksuojama, kai Ca kiekis kraujyje <2,10 mmol/l. Panau-
dojant /BM SPSS SamplePower 3 programa, naudojant priklausomy grupiy
pries ir po operacijos Ca kiekio kraujyje vidurkiy palyginimg (vidurkiy skir-
tumas A = 0,2 mmol/l, SN = 1 mmol/l), esant pirmos riisies p<0,05 ir antros
rusies B = 0,20 klaidoms (galingumas G = 80 proc.), reikia istirti 200 pacienty.
Esant Ca kiekio kraujyje vidurkiy skirtumui A = 0,14 mmol/l, SN = 1 mmol/I
pries ir po operacijos, kai p<0,05 ir G = 80 proc., reikia istirti 400 pacienty.
Darome prielaida, kad tyrimo rezultatai bus reprezentatyvis, pakankamai
tikslis ir reikSmingi.

Siekiant jvertinti rizikos veiksnius, lemiancius pooperacinés hipokalce-
mijos i$sivystyma po visos skydliaukés pasalinimo pra¢jus 6—12 mén. po ope-
racijos, daroma prielaida, kad yra fiksuojama kliniskai reik§minga hipokalce-
mija. Esant nepriklausomy grupiy pries ir po operacijos Ca kiekio kraujyje
vidurkiy palyginimui (kiekybiniy tolydziyjy kintamyjy vidurkiy skirtumas
A= 0,1 mmol/l, SN = 0,07 mmol/l — pagal misy tyrimo rezultatus), esant
pirmos riisies p<0,05 ir antros rasies f = 0,20 klaidoms, turéty uztekti tiria-
myjy (po 30 tiriamyjy) abiejose grupése.

Kadangi 30 ir daugiau tiriamyjy grupé laikoma didele, kai z-kriterijaus ir
t-kriterijaus reikSmés praktiskai sutampa, tai minimaliai tokios normokal-
cemijos ir hipokalcemijos grupés biity tinkamos pooperacinés hipokalcemijos
1$sivystymui palyginti.
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2.6.2. Duomeny analizé

Duomeny analiz¢ atlikta naudojant SPSS 24.0 versijg ir MS Excel 2016
skaiciuokle.

Buvo tikrintas kintamyjy pasiskirstymas pagal normalyjj désnj. Reiks-
miy pasiskirstymo panaSumas | normalyji vertintas vizualiai (grafiSkai) ir
naudojant Kolmogorovo—Smirnovo kriterijy (K-S Z = 2,23; p<0,05).

Vienaveiksné apraSomoji statistika buvo taikyta tolydiesiems kiekybi-
niams kintamiesiems. Tolydieji kiekybiniai kintamieji pateikti vidurkiu ir
standartiniu nuokrypiu. Kategoriniy kintamyjy dazniai pateikti atvejy skai-
¢iumi ir proc. (n (proc.)).

Kintamyjy palyginimas tarp grupiy be hipokalcemijos ir su hipokal-
cemija (ne (0), taip (1)) buvo atliktas lyginant dviejy nepriklausomy grupiy
kintamuosius vidurkius. Naudotas parametrinis Stjudento t testo statistinis
kriterijus (Student’s t test), kai kintamieji atitiko normalumo salygas, ir
neparametrinis Mano—Vitnio (Mann—Whitney U test) kriterijus, kai skirstiniai
tirtoje populiacijoje neatitiko normalumo saglygy. Normokalcemija ir hipokal-
cemija antrg parg po operacijos lyginta su normokalcemija ir hipokalcemija
pragjus 612 mén. po operacijos taikant McNemar testa.

Siekiant nustatyti santyking sociodemografiniy ir sveikatos kintamyjy
reikSme hipokalcemijos prognozeés vertinimui pooperaciniu periodu, buvo
taikytas vienaveiksnés dvejetainés logistinés regresijos analizés metodas.
Buvo vertinamas galimybiy santykis (GS, angl. OR) ir jo 95 proc. pasikliau-
tinieji intervalai. Vienaveiksnés analizés atveju kintamieji, susij¢ su poopera-
cine hipokalcemija, buvo jtraukti ; daugiamate logisting regresija siekiant
nustatyti nepriklausomus rizikos veiksnius i$sivystyti pooperacinei hipokal-
cemijai po skydliaukés operacijos. Siekiant pasSalinti statistiSkai nereik§min-
gas kovariantes, buvo pasirinktas p>0,1. Atlikta daugiamatés logistinés
regresijos analizé naudojant ,,zingsninj* atgalinj LR (backward Likelihood
Ratio) testa. Modelio atitikimui duomenims jvertinti naudotas modelio
suderintumo chi-kvadrato kriterijus ir Hosmer-Lemeshov testas. StatistiSkai
reik§mingy kintamyjy galimybiy santykio koeficientai (GS; angl. OR) pa-
teikti su 95 proc. patikimumo intervalais.

Kategoriniy kintamyjy skirtiniy priklausomumo ir homogeniskumo daz-
niy statistinis reikSmingumas tikrintas pagal chi-kvadrato bei FiSerio tikslyjj
kriterijus. Kategoriniai duomenys apibendrinti kaip dazniai ir procentai.
Proporcijoms lyginti naudotas tikimybiy lygybés z-kriterijus taikant arksi-
nuso transformacijg.
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Pasirinktas statistinio reikSmingumo lygmuo o = 0,05; skirtumas buvo
statistiSkai reikSmingas, kai p<0,05.

Naudoti statistiniy hipoteziy reikSmingumo lygmenys: kai p>0,05 —
statistiSkai nereikSmingi (sn); kai p<0,05 — reikSmingi (*p); kai p<0,01 — labai
reikSmingi (**p); kai p<0,001 — itin reikSmingi (***p).
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3. REZULTATAI

3.1. Hipokalcemijos pasireiSkimas iSkart po totalinés tiroidektomijos
ir jos rizikos veiksniai

Nuo 2015 mety sausio ménesio iki 2017 mety balandzio ménesio Klai-
pédos universitetingje ligoninéje ir Vilniaus universiteto ligoninés Santaros
klinikose buvo operuota 400 pacienty dél jvairiy skydliaukés ligy. Visiems
pacientams buvo atlikta TT. Demografiniai rodikliai pateikti 3.1.1 lenteléje.

3.1.1 lentelé. Pacienty demografiniai rodikliai

Kintamasis® ReikS§mé

Lytis, n (proc.) 400 (100)
Moteriska 349 (87,2)
Vyriska 51 (12,8)
Amzius metais, vidurkis (SD) 57,2 (13,4)
Svoris kg, vidurkis (SD) 79,2 (15,8)

aTolydieji kiekybiniai kintamieji pateikti vidurkiu ir standartiniu nuokrypiu. Kategoriniy
kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).

Tirotoksikozeé <10 mety iki operacijos nustatyta 105 (26,3 proc.), 0 >10
mety iki operacijos — 18 (4,5 proc.) pacienty. Tirotoksikozes nebuvo 277
(69,2 proc.) pacientams. Greivso liga sirgo 21 (5,3 proc.) pacientas. Autoimu-
ninis tiroiditas nustatytas 37 (9,3 proc.) pacientams.

Pries operacijg iStirtas tyrime dalyvavusiy pacienty vit. D kiekis kraujyje
ir skydliaukeés hormonai. Vit. D vidurkis buvo 45,27 nmol/l, skydliauke sti-
muliuojantis hormonas (TSH) — 0,94 mlU/1, laisvasis trijodtironinas (FT) —
4,87 pmol/l, laisvasis tiroksinas (FT4) — 13,31 pmol/l. PrieSoperaciniai ir
pooperaciniai biocheminiai kraujo rodikliai pateikti 3.1.2 lentel¢je.

3.1.2 lentelé. Biocheminiai kraujo rodikliai

T
Ca, mmol/l, vidurkis (SD) 2,36 (0,10) 2,12 (0,14) 2,05 (0,16)
jCa mmol/l, vidurkis (SD) 1,06 (0,08) 0,99 (0,08) 0,98 (0,09)
PTH, ng/l (pg/ml), vidurkis (SD) 57,71 (22,27) 29,98 (19,46) -

*Kiekybiniai kintamieji pateikti vidurkiu ir standartiniu nuokrypiu (SD).
Paratiroidinis hormonas (PTH), kalcis (Ca), jonizuotas kalcis (jCa).

28



Musy tyrime 334 (83,5 proc.) pacientams buvo atlikta TT be kaklo
limfadenektomijos, 56 (14,0 proc.) — vienpusé kaklo limfadenektomija, 10
(2,2 proc.) — abipusé kaklo limfadenektomija.

IS miisy operuoty pacienty 66 (16,5 proc.) nustatyta adenomatoziniai
mazgai, 270 (67,5 proc.) — koloidiniai mazgai, 80 (20 proc.) — papiliné karci-
noma, 1 (0,3 proc.) — folikuliné karcinoma, 3 (0,8 proc.) — meduliné karcino-
ma. Serganciyjy anaplastine karcinoma nebuvo nustatyta.

Tyrimo metu nustatyti su PL ir skydliaukés kraujagysliy perri§imu susije
rodikliai pateikti 3.1.3, 3.1.4 lentelése.

3.1.3 lentelé. Su PL susije veiksniai

Kintamasis ReikSmé
Autotransplantuoty PL skaicius, n (proc.)
0 332 (83,0)
1 54 (13,4)
2 11(2,8)
3 3(0,8)
4 0
Operacijos pabaigoje patamséjusiy PL skaicius, n (proc.)
0 305 (76,2)
1 80 (20,0)
2 9(2,3)
3 6 (1,5)
4 0
PL hematoma, n (proc.)
Ne 379 (94,7)
Taip 21(5,3)
Stebéty PL skaicius, n (proc.)
0 2 (0,5)
1 8(2,0)
2 97 (24,2)
3 208 (52,0)
4 85(21,3)

Kategoriniy kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Prieskydiné liauka (PL).
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3.1.4 lentelé. Su skydliaukeés kraujagysliy perrisimu susije veiksniai

Kintamasis® ReikS§mé

Kairés apatinés skydliaukés arterijos virSutiné Saka, n (proc.)

Neperrista 363 (90,7)

Perrista 37.(9,3)
Kairés apatinés skydliaukés arterijos apatiné Saka, n (proc.)

Neperrista 366 (91,5)

Perrista 34 (8,5)
Kairés apatinés skydliaukés arterijos kamienas, n (proc.)

Neperristas 90 (22,5)

Perristas 310 (77,5)
Desinés apatinés skydliaukés arterijos virSutiné Saka, n (proc.)

Neperrista 358 (89,5)

Perrista 42 (10,5)
Desinés apatinés skydliaukés arterijos apatiné $aka, n (proc.)

Neperrista 366 (91,5)

Perrista 34 (8,5)
Desinés apatinés skydliaukés arterijos kamienas, n (proc.)

Neperristas 91 (22,8)

Perristas 309 (77,2)

#Kategoriniy kintamyjy daZniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).

Tyrimo metu nustatéme po TT dazniausiai pasitaikanciy komplikacijy
daznj. Revizija dél pooperacinio kraujavimo atlikta 4 (1,0 proc.) pacientams,
zaizdos hematoma nustatyta 11 (2,8 proc.) pacienty, balso uzkimimas klinis-
kai— 16 (4 proc.), vienos pusés GGN paralyzius — 8 (2 proc.) pacientams.
Miisy tyrime nebuvo pacienty su abiejy pusiy GGN paralyziumi ir operacinés
zaizdos infekcija po operacijos.

Tyrimo duomenimis pooperacin¢ hipokalcemija iSsivyste 257 (64,2
proc.) pacientams. IS jy 197 (76,7 proc.) buvo nustatyta besimptomé hipokal-
operacinés hipokalcemijos pacienty grupéje vienas simptomas diagnozuotas
44 (17,1 proc.), du simptomai — 11 (4,3 proc.), trys simptomai — 5 pacientams
(1,9 proc.). Su pooperacine hipokalcemija susij¢ rodikliai pateikti 3.1.5 len-
teléje.
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3.1.5 lentelé. Pooperacinés hipokalcemijos klinikineé israiska

Kintamasis Reik§mé

Hipokalcemija be klinikinés israiskos, n (proc.)

Ne 203 (50,7)

Taip 197 (49,3)
Hipokalcemija-Chvosteko simptomas, n (proc.)

Ne 386 (96,5)

Taip 14 (3,5)
Hipokalcemija-Trousseau simptomas, n (proc.)

Ne 392 (98,0)

Taip 8(2,0)
Hipokalcemija-pir$ty tirpimas, n (proc.)

Ne 342 (85,5)

Taip 58 (14.,5)
Hipokalcemija, n (proc.)

Ne 143 (35,8)

Taip 257 (64,2)

Kategoriniy kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Kalcis (Ca), vitaminas D (vit. D).

Miisy tyrimo duomenimis lytis, amzius ir svoris neturéjo reikSmingos
jtakos pooperacinei hipokalcemijai (3.1.6 lentel¢). Buvo taikytas nepriklau-
somy grupiy Stjudento t testas amziui ir svoriui palyginti tarp grupés su
hipokalcemija ir be hipokalcemijos.

3.1.6 lentelé. Demografiniai rodikliai

Hipokalcemija .
Kintamasis - p reikSmé
Taip Ne
Lytis, n (proc.)® 257 143 ¥ =1,02;
Moteriska 221 (63,3) 128 (36,7) lls=1;
Vyriska 36 (70,6) 15(29,4) p=0,351
AmZius metais, vidurkis (SD)® 57,8 (13,2) 56,0 (13,8) 0,207
Svoris kg, vidurkis (SD)? 79,0 (15.2) 79,5 (16,8) 0,721

aKategoriniy kintamyjy dazniai pateikti atvejy skaic¢iumi ir proc. (n (proc.)).
Taikytas chi-kvadrato, Fiserio tikslusis kriterijus.
Tolydieji kiekybiniai kintamieji pateikti vidurkiu ir standartiniu nuokrypiu.
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Taikydami chi-kvadrato ir FiSerio tikslyjj kriterijus, tyrime nenustatéme
padidéjusios pooperacinés hipokalcemijos rizikos sergant tirotoksikoze (p =
0,129), Greivso liga (p = 0,350), autoimuniniu tiroiditu (p = 0,857), papiline
karcinoma (p = 0,518), folikuline karcinoma (p = 0,358), meduline karcinoma
(p =0,556), esant recidyvuojantiems (p = 0,556), retrosterniniams (p = 0,53),
adenomatoziniams (p = 0,399), koloidiniams mazgams (p = 0,579). Duome-

nys pateikti 3.1.7 lentel¢je.

3.1.7 lentelé. Su liga susije rizikos veiksniai

. ) Hipokalcemija 1% 1ls;
Kintamasis el
Taip Ne p reikSmé
Tirotoksikozé iki operacijos, n (proc.)
Ne 170 (66,1) 107 (74,8) ¥=4,10;
<10 mety 76 (29,6) 29 (20,3) lls =2;
>10 mety 11 (4,3) 7(4,9) p=0,129
Greivso liga, n (proc.) v =1,38;
Ne 241 (93.8) 138 (96,5) lls=1;
Taip 16 (6,2) 5@3.,95) p=0,350
Autoimuninis tiroiditas, n (proc.) ¥ =0,08;
Ne 234 (91,1) 129 (90,2) lls=1;
Taip 23 (8,9) 14 (9,8) p=10,857
Recidyvuojantys mazgai, n (proc.) ¥'=1,68;
Ne 254 (98,8) 143 (100) lls=1;
Taip 3(1,2) 0 p=0,556
Retrosterniniai mazgai, n (proc.) v =3,96;
Ne 250 (97,3) 143 (100) lls=1;
Taip 72,7) 0 p=0,053
Adenomatoziniai mazgai, n (proc.) v =0,92;
Ne 218 (84,8) 116 (81,1) lls=1;
Taip 39 (15,2) 27 (18,9) p=0,399
Koloidiniai mazgai, n (proc.) v =0,32;
Ne 81 (31,5) 49 (34,3) lls=1;
Taip 176 (68,5) 94 (65,7) p=0,579
Papiliné karcinoma, n (proc.) v = 0,46;
Ne 203 (79,0) 142 (99.3) lls=1;
Taip 54 (21,0) 26 (18,2) p=0,518
Folikuliné karcinoma, n (proc.) ¥ =1,80;
Ne 257 (100) 399 (99,3) lls=1;
Taip 0 1(0,7) p=10,358
Meduliné karcinoma, n (proc.) v =1,68;
Ne 254 (98,8) 143 (100) lls=1;
Taip 3(1,2) 0 p=0,556

#Kategoriniy kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).




Lygindami pacienty grupe, kuriai po operacijos nustatyta hipokalcemija,
su grupe, kuriai nenustatyta hipokalcemija, nustatéme, kad statistiskai reiks-
mingi veiksniai hipokalcemijai iSsivystyti yra: sumazej¢s Ca prie§ operacija
(p<0,001), sumazgjes jCa prie§ operacijg (p<0,001) ir PTH pirmg para po
operacijos (p<0,001). Taciau nei skydliaukés hormonai, nei vit. D nebuvo
statistiSkai reikSmingi rodikliai hipokalcemijai iSsivystyti. Kauly masés tan-
kis taip pat nebuvo reikSmingas hipokalcemijai po operacijos (p = 0,671).
Taciau kauly masés tankis iki operacijos buvo tirtas tik 6 pacientams. Duome-
ny analizei naudotas Stjudento t testas ir Mano—Vitnio U testas. Duomenys
pateikti 3.1.8 lentel¢je.

3.1.8 lentelé. Biocheminiai rizikos veiksniai

. . Hipokalcemija e .
Kintamasis N p reikSmé
Taip Ne
Ca prie§ operacija, mmol/l, vidurkis (SD)° 2,35 (0,09) 2,39 (0,11) <0,001
jCa prie$ operacija, mmol/l, vidurkis (SD)® 1,04 (0,07) 1,08 (0,10) <0,001
PTH pries operacija, ng/l (pg/ml), 57,86 (22,18) | 57,43 (22,50) 0,855

vidurkis (SD)®
Vit. D pries$ operacijg, nmol/l, vidurkis (SD)° | 44,22 (22,97) | 47,16 (20,17) 0,053
TSH pries$ operacijg, mlU/l, vidurkis (SD) ¢ 1,12 (1,33) 0,96 (0,97) 0,355
FT3 pries operacija, pmol/l, vidurkis (SD) ¢ 4,85 (2,73) 4,90 (1,50) 0,854
FT4 pries operacija, pmol/l, vidurkis (SD)" 13,53 (2,47) | 13,67 (3,05) 0,626

Ca pirmg para, mmol/l, vidurkis (SD)® 2,05 (0,12) 2,24 (0,11) <0,001
jCa pirmg parg, mmol/l, vidurkis (SD)P 0,96 (0,07) 1,06 (0,07) <0,001
PTH, ng/l (pg/ml), vidurkis (SD)° 24,42 (18,27) | 39,97 (17,50) | <0,001
Ca antrg parag, mmol/l, vidurkis (SD)® 1,96 (0,12) 2,20 (0,08) <0,001
jCa antrg parg, mmol/l, vidurkis (SD)® 0,94 (0,07) 1,06 (0,07) <0,001

Kintamieji pateikti vidurkiu ir standartiniu nuokrypiu.

bStjudento t testas, Mano—Vitnio U testas.

Paratiroidinis hormonas (PTH), kalcis (Ca), jonizuotas kalcis (jCa), vitaminas D (vit. D),
skydliauke stimuliuojantis hormonas (TSH), laisvasis trijodtironinas (FT3), laisvasis tirok-
sinas (FT4).

Nustatéme, kad operacijos tipas netur¢jo jtakos pooperacinei hipokal-
cemijai. TT be limfadenektomijos (p = 0,124), TT su vienpuse limfadenek-
tomija (p = 0,175) ir TT su abipuse limfadenektomija (p = 1,000) nebuvo
statistiSkai reikSmingi veiksniai pooperacinei hipokalcemijai iSsivystyti.
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Naudodami chi-kvadrato testg ir proporcijoms palyginti z testa, nusta-
téme, kad operacijos metu nustatyty PL skaicius (p<0,001) ir autotransplan-
tuoty PL skaicius (p = 0,013) buvo statistiskai reikSmingi veiksniai poopera-
cinei hipokalcemijai iSsivystyti. Taciau kiti PL rodikliai — operacijos pabai-
goje patamsé¢jusiy PL skaicius (p = 0,303) ir PL hematoma (p = 0,818) —
nebuvo statistiSkai reikSmingi (3.1.9 lentel¢).

3.1.9 lentelé. Su PL susije rizikos veiksniai

Kintamasis I?lpokalceml]a Xz;. llVS; .
Taip Ne p reikSmé
Stebéty PL skaicius, n (proc.)
0 2 (0,8) 0 v =135,23;
1 3(1,2) 5(3,5) lls = 4;
2 76 (29,6)" 21 (14,7)" | p<0,001
3 142 (55,3) 66 (46,2)
4 34 (13,2)™ | 51 (36,7)™"
Operacijos pabaigoje patamséjusiy
PL skaicius, n (proc.)
0 194 (75,5) 111 (77,6) | x*=3,64;
1 54 (21,0) 26 (18,2) lls = 3;
2 7(2,7) 2(1,4) p=10,303
3 2 (0,8) 4(2,8)
4 0 0
PL hematoma, n (proc.) ¥ =0,05;
Ne 244 (94,9) 135 (94,4) lIs=1;
Taip 13(5,1) 8(5,6) p=0,818
Autotransplantuoty PL skaicius, n (proc.)
0 205 (79,8)* 127 (88,8)* | * =6,32;
1 40 (15,6) 14 (9,8) lls =3;
2 9(3,5) 2(1,4) p=0,013
3 3(1,2) 0
4 0 0

Kategoriniy kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Taikytas chi-kvadrato testas ir proporcijoms palyginti z testas, “p<0,01, **p<0,001.

Prieskydiné liauka (PL).

Nagrinédami rizikos veiksnius, susijusius su operacijos metu atlickamu
kraujagysliy perriSimu, nustatéme, kad statistiSkai reikSmingas yra ir kairés
apatinés skydliaukés arterijos kamieno perriSimas (p = 0,003), ir deSinés apa-
tinés skydliaukés arterijos kamieno perriSimas (p<0,001). Duomenys pateikti
3.1.10 lentelgje.
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3.1.10 lentelé. Su skydliaukes kraujagysliy perrisimu susije rizikos veiksniai

Kintamasis glpokalcemlja Xz;. “VS; .
Taip Ne p reikSmé
Kairés apatinés skydliaukés arterijos
virSutiné $aka, n (proc.) v =0,64;
Neperrista 231 (89,9) 132 (92,3) lIs=1;
Perrista 26 (10,1) 11(7,7) p=0475
Kairés apatinés skydliaukés arterijos
apatiné $aka, n (proc.) v =1,39;
Neperrista 232 (90,3) 134 (93,7) lls=1;
Perrista 25(9,7) 9(6,3) p=0,267
Kairés apatinés skydliaukés arterijos
kamienas, n (proc.) v =8,73;
Neperristas 46 (17,9) 44 (30,8) lIs=1;
PerriStas 211 (82,1) 99 (69,2) | p=0,003
Desinés apatinés skydliaukeés arterijos
vir§utiné $aka, n (proc.) x* = 0,46;
Neperrista 232 (90,3) 126 (88,1) lls=1;
PerriSta 259,7) 17 (11,9) | p=0,501
Desinés apatinés skydliaukés arterijos
apatiné Saka, n (proc.) v =2,42;
Neperrista 231 (89,9) 135 (94,4) lIs=1;
Perrista 26 (10,1) 8(5,6) p=0,137
Desinés apatinés skydliaukeés arterijos
kamienas, n (proc.) v =12,96;
Neperristas 44 (17,1) 47 (32,9) lIs=1;
Perristas 213 (82,9) 96 (67,1) p<0,001

Kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Taikytas chi-kvadrato ir FiSerio tikslusis kriterijus.

Vienmate analize nustatyta, kad statistiSkai reikSmingas hipokalcemija
predisponuojantis veiksnys yra tirotoksikoz¢ <10 mety iki operacijos 1,65
(95 proc. PI 1,01-2,70, p = 0,046). Statistiskai reikSmingi veiksniai poope-
racinei hipokalcemijai iSsivystyti yra: kairés apatinés skydliaukés arterijos
kamieno perriSimas 2,04 (95 proc. PI 1,27-3,29, p = 0,003), deSinés apatinés
skydliaukés arterijos kamieno perriSimas 2,37 (95 proc. PI 1,47-3,82,
p<0,001), operacijos metu autotransplantuoty PL skaicius 1,87 (95 proc. PI
1,12-2,97, p = 0,015), operacijos metu nustatytas PL skaicius 0,52 (95 proc.
PI 0,38-0,70, p<0,001), Ca pries operacijg 0,01 (95 proc. PI 0,01-0,57,
p<0,001) ir PTH pirma para po operacijos 0,96 (95 proc. PI 0,94-0,97,
p<0,001).
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Daugiamate analize nustatéme, kad statistiSkai reikSmingi veiksniai
pooperacinei hipokalcemijai i$sivystyti buvo vyresnis amzius (60 mety ir
vyresni) 1,05 (95 proc. PI 1,01-1,09, p = 0,029) ir moteriska lytis 5,94
(95 proc. PI 1,13-31,26, p = 0,035); to nebuvo vienmaté¢je analizéje. Duome-
nys pateikti 3.1.11 lenteléje.

3.1.11 lentelé. Rysys tarp pacienty duomeny ir hipokalcemijos rizikos (dau-
giamatis modelis)

Kintamasis GS 95 proc. PI p reik§mé
Amzius 1,05 1,01-1,09 0,029
Lytis 5,94 1,13-31,26 0,035

Galimybiy santykis (GS), pasikliautinieji intervalai (PI), reik§mingumo lygmuo (p).
Kalcis (Ca).

3.2. Hipokalcemija ir su ja susij¢ simptomai praéjus 6—12 mén.
po totalinés tiroidektomijos tarp pacienty, kuriems buvo
arba nebuvo pooperacinis kalcio kiekio sumazéjimas

Normokalcemijos grupéje buvo 8 moterys (26,7 proc.) ir 22 vyrai
(73,3 proc.). Hipokalcemijos grupéje buvo 3 moterys (10 proc.) ir 27 vyrai
(90,04 proc.). Pacienty amziaus vidurkis buvo 56,7 metai normokalcemijos
grupéje ir 61,1 metai hipokalcemijos grupeje (p = 0,195). Vidutinis svoris
buvo atitinkamai 82,7 kg ir 83,4 kg normokalcemijos ir hipokalcemijos
grupese (p = 0,867). Pragjus 6-12 mén. po TT, vertindami lytj, amziy ir svori,
statistiSkai reikSmingy rizikos veiksniy nenustatéme.

Hipokalcemijos (257 pacientai) ir normokalcemijos (143 pacientai) gru-
pés pagal amziy, lyt] ir svor] reikSmingai nesiskyré. Atrinktos pacienty
grupés — hipokalcemijos (30 pacienty) ir normokalcemijos (30 pacienty) —
praéjus 6—12 mén. po TT, statistiSkai reikSmingai tarpusavyje nesiskyré pagal
amziy, lytj ir svorj. Minétos pacienty grupés lygiai taip pat nesiskyré nuo visy
tirty pacienty grupés (400 pacienty).

Remiantis miisy tyrimo duomenimis, lyginant pacienty grupes su normo-
kalcemija ir hipokalcemija iSraSant pacientus i§ stacionaro ir pragjus 6—
12 mén. po operacijos, nebuvo nustatyta statistiSkai reikSmingy veiksniy po-
operacinei hipokalcemijai iSsivystyti. Apskritai nebuvo skirtumo tarp pacien-
ty grupiy praéjus 6—12 mén. po operacijos. ISrasant i$ stacionaro, hipokal-
cemijos grupéje visiems pacientams buvo nustatytas sumazéjes Ca kiekis
kraujyje. TaCiau praéjus 6—12 mén. po operacijos, toje pacioje grupéje suma-
z€jes Ca kiekis nustatytas tik 2 pacientams. Visy kity Sios grupés pacienty Ca
kiekis kraujyje buvo normalus. Normokalcemijos grupéje Ca kiekis kraujyje
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buvo normalus ir iSraSant pacientus i§ stacionaro, ir pra¢jus 6—12 mén. po
operacijos. Ilgalaiké hipokalcemija nustatyta tik 2 i§ 30 pacienty su poopera-
cine hipokalcemija. Duomeny analizei naudotas McNemar testas (3.2.1 len-
tele).

3.2.1 lentelé. Kalcemija israsant is stacionaro (2 parg) ir praéjus 6—12 men.

. .. Kalcemija 6-12 mén. po operacijos L.
Kalcemija 2 para po operacijos — - ” IS viso
Normokalcemija Hipokalcemija
Normokalcemija 30 (51,7) 0 30 (50,0)
Hipokalcemija 28 (48,3) 2 (100) 30 (50,0)
I§ viso 58 (100) 2 (100) 60 (100)

(¢ =2,1;1ls=1; p=0,150), p<0,01. McNemar testas.

Misy tyrime Greivso liga buvo nustatyta 2 pacientams (6,7 proc.) hipo-
kalcemijos grupéje, bet nebuvo Greivso liga serganciyjy normokalcemijos
grupéje. Recidyvuojantys daugybiniai skydliaukés mazgai buvo nustatyti
vienam pacientui (3,3 proc.) normokalcemijos grupéje, taciau nebuvo pacien-
ty su recidyvuojanciais daugybiniais skydliaukés mazgais hipokalcemijos
grupeje (p = 0,313). Retrosterniniai daugybiniai skydliaukés mazgai buvo
nustatyti 2 pacientams (6,7 proc.) hipokalcemijos grupéje; normokalcemijos
grup¢je tokiy pacienty nebuvo (p = 0,150). Tirotoksikoze iki operacijos
<10 mety buvo nustatyta 7 pacientams (23,3 proc.) normokalcemijos grupéje
ir 9 pacientams (30 proc.) hipokalcemijos grup¢je (p = 0,841). Tirotoksikoze
iki operacijos > 10 mety diagnozuota vienam pacientui (3,3 proc.) normo-
kalcemijos grupéje ir vienam pacientui (3,3 proc.) hipokalcemijos grupéje.
Antra dieng iSrasant i$ stacionaro, simptominé hipokalcemija nustatyta 7 pa-
cientams (23,3 proc.) hipokalcemijos grup¢je (p = 0,019). Besimptome
hipokalcemija nustatyta 23 pacientams (76,7 proc.). Pir$ty tirpimas pasireiskeé
7 pacientams (23,3 proc.). Chvosteko simptomas nustatytas vienam pacientui
(3,3 proc.) hipokalcemijos grupéje (p = 0,313). Trousseau simptomo nebuvo
nustatyta n¢ vienam pacientui. Prag¢jus 612 mén. po operacijos, pirSty tirpi-
mas nustatytas vienam pacientui hipokalcemijos grupé¢je. Pra¢jus 6—12 mén.
po TT, tiriamojoje 60 pacienty grupéje vertinant patohistologinius tyrimus,
buvo 47 pacientai (78,3 proc.) su koloidiniais mazgais, 8 (13,3 proc.) — su
adenomatoziniais mazgais, 3 (5 proc.) — su folikuline adenoma, 9 (15 proc.) —
su papiline karcinoma, 6 pacientai (10 proc.) — su autoimuniniu tiroiditu.
7 pacientams d¢l skydliaukeés vézio buvo atlikta TT su vienos pusés kaklo
limfadenektomija. PL autotransplantacija atlikta 6 pacientams (10 proc.).
Misy tyrime operacijos metu 2 PL nustatytos 20 pacienty (33,3 proc.), 3 PL —
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28 pacientams (46,7 proc.), 4 PL — 12 pacienty (20 proc.). Keturiems pacien-
tams (6,7 proc.) nustatyta PL. hematoma.

Tyrimo metu nustatéme, kad skydliaukés ligos — tirotoksikoze (p = 0,841),
Greivso liga (p = 0,150), autoimuninis tiroiditas (p = 0,085), recidyvuojantys
(p = 0,313), retrosterniniai (p = 0,150), adenomatoziniai (p = 0,129), koloi-
diniai mazgai (p = 0,754), folikuliné adenoma (p = 0,076) ir papiliné¢ karci-
noma (p = 0,718) — nebuvo statistiSkai reikSmingos pooperacinei hipokal-
cemijai.

Pra¢jus 6—12 mén. po TT, biocheminiai kraujo rodikliai nebuvo statis-
tiSkai reikSmingi pooperacinei hipokalcemijai. Duomeny analizei naudotas
Stjudento t testas ir Mano—Vitnio U testas. Duomenys pateikti 3.2.2 lentel¢je.

3.2.2 lentelé. Biocheminiai rizikos veiksniai praéjus 6—12 mén. po operacijos

) . Hipokalcemija e .
Kintamasis?® ” - ” p reikSmé
Normokalcemija | Hipokalcemija
Ca pries operacijg, mmol/l, 2,374 (0,076) 2,336 (0,083) 0,072
vidurkis (SD)®
jCa pries operacija, mmol/I, 1,038 (0,042) 1,0124 (0,099) 0,027
vidurkis (SD)®
PTH pries operacija, ng/l (pg/ml), 53,23 (18,54) 56,22 (15,50) 0,501
vidurkis (SD)®
Vit. D prie$ operacija, nmol/l, 45,03 (24,20) 43,44 (19,15) 0,779
vidurkis (SD)°¢
TSH pries operacijg, mlU/I, 0,897 (0,883) 0,959 (0,843) 0,782
vidurkis (SD) ¢
FT3 pries operacija, pmol/l, 5,034 (1,227) 4,645 (0,480) 0,111
vidurkis (SD)®
FT4 pries operacija, pmol/l, 13,14 (1,71) 13,665 (2,118) 0,615
vidurkis (SD)®

#Kintamieji pateikti vidurkiu ir standartiniu nuokrypiu (SD).

bStjudento t testas, Mano—Vitnio U testas, reikSmingumo lygmuo (p).

Paratiroidinis hormonas (PTH), skydliaukg stimuliuojantis hormonas (TSH), laisvasis trijod-
tironinas (FT3), laisvasis tiroksinas (FT4), kalcis (Ca), jonizuotas kalcis (jCa), vitaminas D
(vit. D).

Nustatéme, kad praéjus 612 mén. po TT, operacijos tipai — tiroidekto-
mija be limfadenektomijos (p = 0,688) ir tiroidektomija su vienpuse limfa-
denektomija (p = 0,688) — nebuvo statistiskai reikSmingi hipokalcemijai. Per
tyrimo perioda nebuvo pacienty, kuriems biity atlikta tiroidektomija su abi-
puse limfadenektomija.
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Visoje 60 tiriamy pacienty grupéje buvo tik vienas pacientas, kuriam
buvo atliktas kauly tankio tyrimas, todél reikSmingumas pooperacinei
hipokalcemijai nebuvo vertintas.

Pragjus 6—12 mén. po operacijos, su PL susijusiy rizikos veiksniy analizei
taikytas chi-kvadrato ir FiSerio tikslusis kriterijus bei z testas proporcijoms
palyginti (3.2.3 lentel¢).

3.2.3 lentelé. Su PL susije rizikos veiksniai praéjus 6—12 mén. po operacijos

Hipokalcemija 1-a, 2-3 para 2. Iis:
Kintamasis® po operacijos x50
- : — p reikSmeé
Normokalcemija | Hipokalcemija
PL hematoma, n (proc.) v=1,07;
Ne 29 (96,7) 27 (90,0) lls=1;
Taip 13,3) 3(10,0) p=0,818
Autotransplantuoty PL skaicius, n (proc.)
0 29 (96,7) 25 (83,3) v =2,96;
1 1(3,3) 5(16,7) lls=1;
2 0 0 p=0,085
3 0 0
4 0 0
Stebéty PL skaicius, n (proc.)
0 0 0 ¥=10,48;
1 0 0 lIs=2;
2 5(16,7)* 15 (50,0)* p=0,005
3 15 (50,0) 13 (43,3)
4 10 (33,3) * 2 (6,7)*
Operacijos pabaigoje patamséjusiy
PL skaicius, n (proc.)
0 28 (93,4)* 22 (73,3)* v=1,16;
1 1(3,3)* 8(26,7) * lls =2;
2 1(3,3) 0 p=10,028
3 0 0
4 0 0

*Kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)). Taikytas chi-kvadrato ir
Fiserio tikslusis kriterijus.

*p<0,05, z-testas, proporcijoms palyginti.

Prieskydiné liauka (PL).

Antra para po operacijos iSraSant i§ stacionaro, Ca ir kalcitriolio prepa-
ratai buvo paskirti 37 pacientams i§ 60 pacienty grupés. Tyrimo pabaigoje
(pra¢jus 6-12 mén. po operacijos) 18 pacienty vartojo Ca ir kalcitriolio
preparatus; 14 1§ jy Ca ir kalcitriolio preparatus vartojo nereguliariai dél
osteoporozes, dél to jy Ca kiekis kraujyje buvo normalus. 3 pacientai Ca ir
kalcitriolio preparatus vartojo reguliariai dél osteoporozés. Jy Ca kiekis
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kraujyje taip pat buvo normalus. Praé¢jus 6—12 mén. po operacijos, vienam i$
dviejy pacienty hipokalcemijos grupéje nebuvo klinikiniy simptomy.
Pacientas nevartojo Ca ir kalcitriolio preparaty. Kitam pacientui nustatytas
pirsty tirpimas. Jis vartojo Ca ir kalcitriolio preparatus. Duomenys pateikti
3.2.4 lenteléje.

3.2.4 lentelé. Klinikiniai ir biocheminiai duomenys iSrasant is stacionaro
(2-rq parg) ir praéjus 6—12 meén. po operacijos

ISrasant iS ligoninés (2 para) 6-12 mén. po operacijos
Kintamieji® Norm(‘).- Hipo-‘ . p Norm(?: Hipo-. ‘ p
kalcemija | kalcemija reikimé kalcemija | kalcemija reikimeé*
(n=30) (n=30) (n=58) (n=2)
PTH, ng/l (pg/ml), 42,67 27,31 0,001 58,89 24,96 0,163
vidurkis (SD)® (14,46) (19,49) (31,57) (28,02)
Vit. D, nmol/l, 45,03 43,44 0,779 54,12 22,81 0,081
vidurkis (SD)° (24,20) (19,15) (27,88) (15,05)
Ca, mmol/l, 2,159 1,933 <0,001 2,362 1,93 0,001
vidurkis (SD)® (0,087) (0,110) (0,091) (0,142)
jCa, mmol/l, 1,019 0,917 <0,001 1,007 0,860 0,018
vidurkis (SD)® (0,045) (0,049) (0,045) (0,113)

*Kiekybiniai kintamieji pateikti vidurkiu ir standartiniu nuokrypiu (SD). Kategoriniy
kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Chi-kvadrato ir FiSerio testas, ®Stjudento t testas, Mano—Vitnio U testas.
Paratiroidinis hormonas (PTH), vitaminas D (vit. D), kalcis (Ca), jonizuotas kalcis (jCa).
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4. DAZNIAUSIAI PASITAIKANCIOS
CHIRURGINES KOMPLIKACIJOS PO TOTALINES
TIROIDEKTOMIJOS LIETUVOJE

Tyrimo metu nustatéme po TT dazniausiai pasitaikanciy komplikacijy
daznj. Pooperacin¢ hipokalcemija nustatyta 257 (64,2 proc.) pacientams, revi-
zija dél pooperacinio kraujavimo atlikta 4 (1,0 proc.) pacientams, kraujavimas
operacijos metu 1 (0,3 proc.) pacientui, Zaizdos hematoma nustatyta 11 (2,8
proc.) pacienty, vienos pusés GGN paralyzius — 8 (2 proc.) pacientams. Miisy
tyrime nebuvo pacienty su abiejy pusiy GGN paralyZiumi. Nebuvo nustatyta
operacinés zaizdos infekcija po operacijos. Chirurginés komplikacijos nusta-
tytos 70,3 proc. (281/400) pacienty po TT. Remiantis Clavien-Dindo klasifi-
kacija (4 priedas), nustatéme 7 proc. I laipsnio, 61 proc. II laipsnio, 1 proc. Illa
laipsnio ir 2 proc. IIIb laipsnio komplikacijy. Miisy tyrimo duomenimis su TT
susijusios komplikacijos — revizija dé¢l kraujavimo, zaizdos infekcija, zaizdos
hematoma, kraujavimas operacijos metu ir vienos pusés GGN paralyZius —
nebuvo statistiSkai reikSmingos hipokalcemijai po TT. Duomeny analizei
taikytas chi-kvadrato ir FiSerio tikslusis kriterijus (4.1 lentel¢).

4.1 lentelé. Su komplikacijomis susije rizikos veiksniai

Hipokalcemij 2. |ls:
Kintamasis (PO cemle X ’.“vs’ .
Taip Ne p reikSmé

Revizija dél kraujavimo, n (proc.) = 0,20;
Ne 254 (98,8) | 142 (99,3) lIs=1;
Taip 3(1,2) 1(0,7) p=1,000

Zaizdos infekcija, n (proc.)

Ne 257 (100) | 143 (100)

Zaizdos hematoma, n (proc.) ¥=0,35;
Ne 249 (96,9) | 140 (97,9) lIs=1;
Taip 8(3.,1) 32,01 p=0,753

Kraujavimas per operacija, n (proc.) = 0,56;
Ne 256 (99,6) | 143 (100) lls=1;
Taip 1(0,4) 0 p = 1,000

Vienos pusés GGN paralyzius, ANG, n (proc.) = 0,84;
Ne 252 (98,1) | 140 (97,9) lIs=1;
Taip 5(1,9) 32,01 p=0,434

Abiejy pusiy GGN paralyZzius, ANG, n (proc.)

Ne 257 (100) | 143 (100)

Kintamyjy dazniai pateikti atvejy skai¢iumi ir proc. (n (proc.)).
Taikytas chi-kvadrato ir FiSerio tikslusis kriterijus.
Ausy, nosies ir gerklés gyd. (ANG), griztamasis gerkly nervas (GGN).
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5. REZULTATU APTARIMAS

Hipokalcemija po TT yra viena dazniausiy komplikacijy [1]. Literatiiros
duomenimis hipokalcemijos daznis po TT yra 0-65 proc. [6, 7]. Miisy tyrime
pooperaciné hipokalcemija nustatyta 64,2 proc. pacienty. Literattiroje teigia-
ma, kad daugumai pacienty hipokalcemija po TT yra besimptome ir nereika-
lauja jokio gydymo arba sékmingai koreguojama geriamaisiais Ca ir vit. D
preparatais [107]. Siuo tyrimu nustatéme, kad besimptomé hipokalcemija
buvo diagnozuota 197 pacientams (t. y. 49,3 proc. visy studijos pacienty arba
76,7 proc. pacienty su pooperacine hipokalcemija). MazZiau nei pusei visy pa-
cienty (161 arba 40,3 proc.) nebuvo skirta jokio gydymo po TT. Pacientams,
kuriems reikéjo gydymo, buvo paskirti geriamieji ar intraveniniai Ca ar vit. D
preparatai priklausomai nuo simptomy pasireiskimo laiko ir intensyvumo. 60
pacienty (t. y. 15 proc. visy tyrimo pacienty arba 23,3 proc. pacienty su po-
mijos pozymiai. Daugiacentrio tyrimo su 14934 pacientais duomenimis
Rosato L. ir bendraautoriai nustaté, kad simptominé hipokalcemija iSsivyste
10 proc. pacienty [123]. | jy tyrimg buvo jtraukti pacientai, kuriems atlikta
TT (64,3 proc.) ir kuriems atlikta mazesnés apimties skydliaukés operacija
(35,7 proc.) [123]. Miisy tyrimo duomenimis sumazgjes Ca ir jCa prieS ope-
racijg buvo statistiSkai reikSmingi veiksniai, turintys jtakos pooperacinei
hipokalcemijai iSsivystyti (p<0,001). Keletas tyrimy nustaté, kad laikina
pooperaciné hipokalcemija dazniau nustatoma pacientams, kurie tur¢jo labai
sumazéjus] Ca kiekj kraujyje prie§ operacijg [13, 28, 34, 54, 86, 117, 124,
140]. Taciau Edafe O. ir bendraautoriy atlikty Sesiy tyrimy su 2493 pacientais
metaanalizé nenustaté statistiSkai reikSmingo rysio tarp prieSoperacinio Ca ir
pooperacinés hipokalcemijos [122]. Staigus Ca sumaz¢jimas po TT yra
susijes su laikina hipokalcemija [65, 106, 112, 124]. Hallgrimsson P. ir bend-
raautoriai daugiacentriu tyrimu su 1157 pacientais nustaté, kad Ca kiekiui per
24 val. po operacijos sumazejus 2—3 proc. lyginant su Ca kiekiu kraujyje pries
operacija, laikinos hipokalcemijos pasireiskimo tikimybe yra 94 proc. [12].
Ca kiekio kraujyje pasikeitimai per pirmas 24 val. po operacijos leidzia prog-
nozuoti laiking pooperacing hipokalcemija 19-91 proc. jautrumu [33, 42, 68,
75, 77]. 1,88 mmol/l ar mazesnis Ca kiekis kraujyje per pirmas 24 val. po
operacijos siejamas su nuolatine hipokalcemija [44]. Kiti du tyrimai parode,
kad Ca kiekiui kraujyje isliekant 2 mmol/l ar maziau 1-3 sav. po operacijos,
did¢ja nuolatinés hipokalcemijos rizika [100, 115]. Tartaglia F. ir bendra-
autoriai pazyméjo, kad jCa matavimai buvo patikimesni nei Ca kiekio mata-
vimai kraujyje [125].
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Misy tyrimo duomenimis per pirmas 24 val. po operacijos sumazejes
PTH kiekis buvo statistiSkai reikSmingas veiksnys pooperacinei hipokalce-
mijai (p<0,001). Daugelio kity tyrimy duomenimis sumazéjgs PTH kiekis
kraujyje po TT lémé laiking hipokalcemija [9, 10, 15, 36, 124, 126]. Edafe O.
ir bendraautoriy sisteminé literatiros apzvalga ir metaanaliz¢ jrode, kad po
operacijos pra¢jus 1 val.—1 dienai, jei PTH kiekis kraujyje iSlieka 635 pg/ml,
tai laikinos hipokalcemijos i$sivystymo tikimybé¢ yra 69—100 proc. [122].

Remiantis miisy tyrimo duomenimis, operacijos metu nustatyty PL skai-
¢ius buvo statistiskai reikSmingas pooperacinés hipokalcemijos rizikos veiks-
nys. Operacijos metu suradus 2—3 PL, pooperacinés hipokalcemijos tikimyb¢é
bus didesné negu radus 4 PL. Thomusch O. ir bendraautoriai teigia, kad ope-
racijos metu verifikavus 2 ar maziau PL, labiau tikétina, kad vystysis nuola-
tiné pooperacin¢ hipokalcemija [101]. Taciau kity autoriy duomenimis
didesnis operacijos metu randamy PL skaicius siejamas su laikina hipokal-
cemija po operacijos [12, 25, 41].

Misy tyrimo duomenimis tirotoksikozé <10 mety iki operacijos buvo
statistiSkai reikSmingas pooperacinés hipokalcemijos rizikos veiksnys (p =
0,046). Bet tirotoksikozé >10 mety iki operacijos nebuvo statistiSkai reiks-
mingas veiksnys hipokalcemijai i§sivystyti (p = 0,982). Taciau miisy tyrime
buvo tik 18 tokiy pacienty (4,5 proc.). Remiantis miisy tyrimo duomenimis,
Greivso liga nebuvo statistiskai reikSmingas rizikos veiksnys hipokalcemijai
po operacijos (p = 0,247), bet tokiy pacienty buvo tik 21 (5,3 proc.). Tho-
musch O. ir bendraautoriy daugiamate analizé¢ parodé¢, kad pacientams dél
Greivso ligos dazniau nustatoma ir laikina, ir nuolatiné pooperaciné hipokal-
cemija [101]. Tacdiau Edafe O. ir bendraautoriy keturiy tyrimy su 6681
pacientu metaanalizé parodé didesnj laikinos pooperacinés hipokalcemijos
daznj sergant Greivso liga [122].

Misy duomenimis kairés apatinés skydliaukés arterijos kamieno perri-
Simas (p = 0,003) ir deSinés apatinés skydliaukes arterijos kamieno perriSimas
(p<0,001) buvo statistiskai reikSmingi veiksniai hipokalcemijai po TT. Dau-
gelio autoriy duomenimis skydliaukés kraujagysliy kamieny i§saugojimas
operacijos metu sumazina laikinos ir nuolatinés hipokalcemijos atsiradima
[127, 155]. Lee DY. ir bendraautoriy duomenimis skydliaukés abiejy pusiy
veny iSsaugojimas operacijos metu gali sumazinti pooperacinés hipokal-
cemijos tikimybe [128].

Misy tyrime vienmaté analizé¢ parodé, kad nei lytis (p = 0,351), nei
amzius (p = 0,207) netur¢jo statistiSkai reikSmingo poveikio hipokalcemijai
i$sivystyti. Tac¢iau daugiamatéje analizéje moteriska lytis (p = 0,035) ir vyres-
nis amzius (p = 0,029) buvo statistiSkai reikSmingi hipokalcemijos rizikos
veiksniai. Literatiiroje néra jokiy galutiniy jrodymy apie amziaus jtakg po-
operacinei hipokalcemijai. Kai kuriy tyrimy duomenimis laikina pooperacing
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hipokalcemija daznesné¢ jaunesniems pacientams [12, 117], o kity tyréjy
nuomone ji budingesné vyresniems pacientams [39, 60]. Edafe O. ir
bendraautoriy penkiy tyrimy su 2576 pacientais metaanalizé parodé, kad néra
statistiSkai reikSmingo skirtumo tarp paciento amziaus ir laikinos hipokal-
cemijos [122]. Taciau Edafe O. ir bendraautoriy atlikty 10 tyrimy su 3443
pacientais metaanalizé jrodé, kad laikina hipokalcemija po TT dazniau pasi-
reiSké moterims [122].

Antros miisy tyrimo dalies duomenimis hipokalcemijos grupéje besimp-
tomé hipokalcemija buvo nustatyta 23 pacientams (76,7 proc.) antrg para
iSrasant i§ stacionaro ir 28 pacientams (93,3 proc.) — pra¢jus 6—12 mén. po
operacijos. Hipokalcemijos grupéje pirSty tirpimas antra parg iSraSant i§
stacionaro pasireiské 7 pacientams (23,3 proc.). Taciau pra¢jus 6—12 mén. po
operacijos, tik vienas pacientas skundési pirsty tirpimu. Literatiiros duome-
nimis simptominé hipokalcemija buidinga 10 proc. pacienty [123].

Po TT sumazejes PTH kiekis kraujyje daugeliui pacienty vél tampa nor-
malus pra¢jus kelioms savaitéms ar 1 ménesiui po operacijos [34, 131]. Kai
kuriy tyrimy duomenimis PL funkcija grjzta j normaly lygj, kai PTH kraujyje
pasiekia 10 pg/ml arba daugiau ir néra hipokalcemijos simptomy [131, 132].
Kity tyrimy duomenimis PL funkcija visiSkai atsistato, kai pacientams
nebereikia vartoti Ca ir kalcitriolio preparaty [1, 133]. Daugelis autoriy pazy-
mi, kad po TT PL funkcija normalizuojasi, kai PTH kiekis kraujyje grjzta j
normg ir pacientams nebereikia vartoti Ca ir kalcitriolio preparaty [101, 134,
156]. Lorente-Poch L. ir bendraautoriy duomenimis apie 20 proc. pacienty po
TT susilpnéjusi PL funkcija atsistato pra¢jus 6 mén. po operacijos [135].
Misy tyrime hipokalcemijos grupéje sumazéjes PTH kiekis kraujyje po
operacijos per pirmas 24 val. buvo nustatytas 9 pacientams. Taciau praéjus
6—12 mén. po operacijos, tik vienam pacientui hipokalcemijos grupéje buvo
sumazéjes PTH kiekis kraujyje. Pacientas skundési pirSty tirpimu ir vartojo
Ca ir kalcitriolio preparatus. Ritter K. ir bendraautoriy atlikta retrospektyvi
analizé su 1054 pacientais parod¢, kad tik 1,9 proc. pacienty buvo nustatytas
ilgalaikis hipoparatiroidizmas pra¢jus 1 metams po TT [136]. Remiantis
miisy tyrimo duomenimis, nuolatiné pooperaciné hipokalcemija tikétina 2 pa-
cientams hipokalcemijos grup¢je. IS minéty 2 pacienty su hipokalcemija pra-
¢jus 6-12 mén. po operacijos, vienam pacientui nebuvo jokiy klinikiniy
hipokalcemijos poZymiy. Pacientas nevartojo Ca ir kalcitriolio preparaty.
Kitam pacientui su hipokalcemija pra¢jus 612 mén. po operacijos, PTH
kiekis kraujyje buvo 5,14 pg/ml. Jis skundési pir$ty tirpimu ir reguliariai var-
tojo Ca ir kalcitriolio preparatus. Ca kiekis kraujyje yra reikSmingas greites-
niam PL funkcijos atsistatymui po TT. Kuo didesnis Ca kiekis kraujyje, tuo
didesné pazeisty PL atsistatymo tikimyb¢ [135]. ISraSant i§ stacionaro, Ca ir
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kalcitriolio preparatai daznai paskiriami pacientams, kuriems i8sivyse rySkes-
né hipokalcemija siekiant i§vengti klinikiniy simptomy. Daugelis autoriy po
TT siiilo visiems pacientams rutiniSkai vartoti Ca ir kalcitriolio preparatus
[137, 139, 146]. Kiti rekomenduoja Ca preparatus skirti pagal protokolus [74,
144]. Siekiant sumazinti hipokalcemijos iSsivystymo tikimybe po TT, kai
kurie autoriai siiilo didesnés rizikos pacientams vartoti Ca ir kalcitriolio
preparatus rutiniskai prie§ operacija [141, 142, 148, 149, 150154, 157].

Siuo tyrimu nustatéme daZniausiai pasitaikan¢ias perioperacines kompli-
kacijas po TT.

Revizija dél kraujavimo buvo atlikta 4 (1 proc.) pacientams, i§ kuriy
3 pacientai buvo hipokalcemijos grup¢je. Nustatyta, kad §i komplikacija buvo
statistiSkai nereikSminga pooperacinei hipokalcemijai (p = 1,000). Literatiiros
duomenimis §i komplikacija pasitaiko apie 1,2 proc. pacienty [123].

Kraujavimas operacijos metu buvo diagnozuotas 1 (0,3 proc.) pacientui.
Po operacijos pacientui buvo sumazéjes Ca kiekis kraujyje. Si komplikacija
statistiSkai nereikSminga hipokalcemijai po TT (p = 1,000). Literattros duo-
menimis §i komplikacija i$sivysto 1,2 proc. pacienty [123].

Miisy tyrime nebuvo zaizdos infekcijos atvejy po operacijos. Literattros
duomenimis zaizdos infekcija iSsivysto 0,3 proc. pacienty [123].

Zaizdos hematoma nustatyta 11 (2,8 proc.) pacienty. I3 ju 8 pacientai
buvo su pooperacine hipokalcemija. Nustatéme, kad zaizdos hematoma ne-
buvo statistiSkai reikSminga pooperacinei hipokalcemijai (p = 0,753). Lite-
ratiros duomenimis zaizdos hematoma pasitaiko iki 5—7 proc. pacienty [159].

Vienos balso klostés parezé nustatyta 8 (2 proc.) pacientams. IS jy 5 pa-
cientai buvo su pooperacine hipokalcemija. Vienos pusés GGN paralyzius
nebuvo statistiskai reikSmingas hipokalcemijai po TT (p = 0,434). Literatiiros
duomenimis $i komplikacija pasitaiko 0-2,1 proc. pacienty, kai operacijos
metu identifikuojamas GGN, ir 4—6,6 proc. pacienty, kai §io nervo operacijos
metu nerandama [160].

Atliekant §j tyrima, nebuvo pacienty su abiejy balso klos¢iy pareze.
Literatiros duomenimis tokiy pacienty pasitaiko iki 0,4 proc. [160].

Mirciy po totalinés tiroidektomijos nebuvo.

Misy komplikacijy pobidis ir skaicius atitinka literatiiros duomenis.

PL autotransplantacijos tikslas — sumazinti nuolatinés hipokalcemijos
i§sivystymo rizikg po TT [158]. Misy tyrimo duomenimis operacijos metu
autotransplantuoty PL skaicius buvo statistiskai reikSmingas veiksnys hipokal-
cemijai atsirasti po TT (p= 0,015). Keletas tyrimy parodé, kad autotrans-
plantavus vieng ar daugiau PL, atsiranda kur kas didesné pooperacinés
hipokalcemijos tikimybe [12, 17, 18, 42, 145, 147]. Taciau keletas kity tyrimy
nejrodé rysio tarp autotransplantuoty PL ir nuolatinés hipokalcemijos [18, 25,
31, 43]. Didelis australy tyrimas jrodo, kad didesnis autotransplantuoty PL
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skaiCius statistiSkai reikSmingai didina laikinos hipokalcemijos tikimybe¢
(p<0,05), bet nuolatinés hipokalcemijos skaiCius islieka panasus (<1 proc.)
[88].

Vienas svarbiausiy veiksniy, lemian¢iy pooperacing hipokalcemija po
TT, iSlieka chirurgo patirtis ir operaciné technika [129, 130]. Tai tiesiogiai
salygoja PL biikle. PL paZeidimas, netyCinis jy pasalinimas per operacija ir
kraujotakos sutrikdymas yra tiesioginés indikacijos PL autotransplantacijai.
Tyrimo metu mes autotransplantavome vidutiniskai vieng PL. Didesnis auto-
transplantuoty PL skaicius operacijos metu salygoja didesne hipokalcemijos
tikimybe po operacijos. Tyrimo metu taikéme Sviezio PL audinio autotrans-
plantacijos metodika. Tai pats populiariausias PL autotransplantacijos meto-
das. Pagrindinés Sio metodo taikymo indikacijos yra: PL netyCinis pasalini-
mas, PL suradimas per operacija skydliaukés preparate, kai néra galimybiy
i8saugoti PL ir pazeidziama jy kraujotaka. Yra keletas metody operacijos
metu PL gyvybingumui nustatyti. Tai PL stebéjimas dél spalvos pasikeitimo
ir vadinamasis incizijos testas perpjaunant PL kapsule dél kraujavimo [161,
162] bei intraoperacinio PTH nustatymas operacijos metu [163]. Siekdami
sumazinti pooperacinj hipoparatiroidizma, daugelis autoriy sitilo atlikti ruti-
nin¢ reimplantacijg. Bent vienos PL rutininé reimplantacija sumazina nuola-
tinio hipoparatiroidizmo iSsivystymo rizika, taciau siejama su zZymiai dides-
niu laikinu hipoparatiroidizmu. Rutinin¢ bent vienos PL reimplantacija yra
patikimesné negu palikta PL net ir su nepakitusia kraujotaka, nes autotrans-
plantatas turi didesnj potencialg duoti laukiamg rezultatg ir mazina nuolatinio
hipoparatiroidizmo iSsivystymo tikimybe [164]. Irodyta, kad PL autotrans-
plantacija veiksminga kliniSkai ir biochemiSkai. Funkcinis transplantato
iSgyvenamumas siekia 93 proc. [165]. Geriausiai Sviezio PL audinio auto-
transplantacijos metodika aprasyta Wells ir bendraautoriy [165]. Po paSa-
linimo PL laikoma atvésintame iki 4 °C druskos tirpale. Po 30 min. PL tampa
tvirtos konsistencijos ir gali biiti supjaustoma 1 mm x 1 mm gabaléliais. Taip
paruosty 10-20 PL gabaléliy jterpiama tarp atskiry dazniausiai m. sternoclei-
domastoideus skaiduly. Gauger ir bendraautoriy nuomone PL suspensijos
druskos tirpale injekcija tarp m. sternocleidomastoideus skaiduly buvo tiek
pat efektyvi kaip ir standartiné autotransplantacija [166]. Sio metodo reikia
vengti pacientams esant [ ir II tipo daugybinéms endokrininéms neoplazijoms
ir sergantiesiems antriniu ir tretiniu hiperparatiroidizmu, kai yra inksty
funkcijos nepakankamumas.

Be Sviezio PL audinio autotransplantacijos metodo dar yra keletas kity,
maziau populiariy PL autotransplantacijos metodiky. Viena i$ jy — PL kon-
servavimas Sal¢iu. Kadangi daugumai pacienty hipoparatiroidizmas dé¢l PL
pazeidimo yra laikinas, todél ne visiems pacientams PL autotransplantacija
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reikalinga tos pacios operacijos metu. Wells ir bendraautoriy teigimu PL kon-
servavimas Sal¢iu biity alternatyvi priemoné kovojant su nuolatiniu hipo-
paratiroidizmu [165]. Sis metodas leidzia i§saugoti PL ir jas transplantuoti
véliau, kai bus nustatytas nuolatinis hipoparatiroidizmas [167]. Pagrindiné
indikacija PL konservavimui $al¢iu — nuolatinis hipoparatiroidizmas po TT.
Pakartotinés kaklo operacijos didina nuolatinio hipoparatiroidizmo tikimybg¢
net iki 30 proc. Tokiais atvejais sitiloma atlikti salciu konservuoty PL trans-
plantacijg [167]. Operacijos metu paSalinta PL supjaustoma j 30—40 gabaléliy
iki 1 mm x 1 mm. Jie sudedami po 8—12 j atskirus buteliukus su atSaldytu
druskos tirpalu, o konteineriai dedami j §aldymo terpe. Saldymo procediiros
tikslas — iSsaugoti lasteliy vientisumg ir funkcija laipsniSkai mazinant
temperatiirg. Atvésinus meégintuvelius, jie dedami j skysto azoto Saldiklj ir
laikomi 170-196 °C temperatiroje [168]. Atsiradus transplantacijos porei-
kiui, PL gabaléliai atSildomi iki kiino temperattros, nuplaunami ir taikant
vieting nejautra, transplantuojami j paciento dilbj [169]. Padarius nedidele
incizijg, 1-3 PL gabaléliai transplantuojami tarp atskiry dilbio raumeny
skaiduly. Nustatyta, kad Saltai konservuoty PL transplantacija veiksminga
apie 70 proc., taciau Sviezio PL audinio transplantacijos veiksmingumas yra
apie 90 proc. [170]. Be to, Saltai konservuotos PL turi biiti sunaudotos per
18 mén. Kuo ilgesnis saugojimo periodas, tuo mazéja s€ékmingos transplan-
tacijos tikimybé [167].

Kitas, labiau teorinis nei praktinis PL transplantacijos metodas — PL
alotransplantacija. Metodas taikytinas esant nuolatiniam hipoparatiroidizmui,
kai negalima Sal¢iu konservuoty PL transplantacija. Taikant §j metoda, pa-
cientui transplantuojamos iSaugintos PL Iastelés vengiant imunosupresijos.
Sis metodas dél pakankamai mazo efektyvumo ir duomeny patikimumo
daznesnis mokslinéje literatiiroje nei praktikoje [171].

Siuo metu gydant nuolatinj hipoparatiroidizma atsiranda naujy techno-
logijy ir metodiky. Kamieniniy Igsteliy tyrimai davé daug Zadanciy rezultaty,
susijusiy su | PL panasiy lasteliy generavimu. Ignotski, Bingham su bendra-
autoriais pademonstravo metoda, kaip i§ dviejy skirtingy Zzmogaus embriono
kamieniniy lgsteliy linijy, naudojant aktyving A, gaminamas PL hormonas
[172]. Tyr¢jai pazymi, kad PL lastelés yra optimalios lgsteliy pakeitimui, nes
kiekvienoje lastel¢je yra visa organo funkcija ir nereikia jokios architektt-
rinés struktiiros, kad PL lastelés atnaujinty savo funkcija. Buvo jrodyta, kad
autotransplantacija atkuria normalig PL funkcijg. Taciau minéti tyrimai yra
trumpalaikiai ir parodo ribotg iSgyvenamuma. Todél reikia atlikti daugiau
tyrimy, kad kamieninés lgsteles, galinc¢ios gaminti PL hormonus, biity nau-
dingos hipoparatiroidizmui po TT gydyti.

Kitas galimas hipoparatiroidizmo gydymo budas yra rekombinantinis
zmogaus PTH. III fazés klinikiniame tyrime poodinis thPTH 1-84 buvo
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veiksmingas palaikant bendra Ca kiekj kraujyje ir sumazinant ar panaikinant
geriamojo Ca ir vit. D poreikj [173]. Siuo metu rekombinantinis PTH yra
perspektyvus variantas gydant nuolatinj hipoparatiroidizmg, ta¢iau norint
nustatyti tolesnj jy veiksmingumga ir sauguma, reikalingi ilgalaikiai tyrimai su
pacientais.

Literatiiroje pateikiama nemazai duomeny kaip gydyti hipokalcemijg po
TT. Amerikos skydliaukeés asociacija 2018 metais pateiké pooperacinio hipo-
paratiroidizmo gydymo gaires [158]. Jose teigiama, kad profilaktinis Ca
preparaty vartojimas kartu su kalcitrioliu ar be jo prie§ TT nematuojant PTH
ir Ca kiekio kraujyje, yra pozityvus, daug darbo nereikalaujantis budas
siekiant i§vengti hipokalcemijos, greitinantis pacienty iSraSyma i§ stacionaro
ir taupantis ligoninés 1éSas. Profilaktikai populiariausias ir nebrangus yra
geriamasis Ca karbonatas nuo 500—625 mg iki 1000—1250 mg du tris kartus
per diena. Zinoma, kad rutininis geriamojo Ca vartojimas sumaZzina poope-
racing hipokalcemijg apie 10 proc. [174]. Papildomai paskyrus kalcitriolio
0,5-1,0 ug per dieng, padidéja gydymo kastai, taciau didesnis ir gydymo
efektyvumas. Perspektyviojo randomizuoto klinikinio tyrimo duomenimis po
TT vartojant geriamojo Ca 1500 mg su 1 pg kalcitriolio du kartus per diena,
gydymas buvo pazangesnis negu vartojant kalcitriolio 0,5 pg du kartus per
dieng ar iS viso jo nevartojant [ 175]. Kita vertus, toks profilaktinis hipokalce-
mijos gydymas gali sukelti hiperkalcemijg ir inksty pazeidimg. Tod¢l butinas
biocheminiy kraujo rodikliy stebéjimas. Zitrint i§ finansinés puseés, profilak-
tinis Ca ir kalcitriolio preparaty skyrimas yra pigiau negu PTH monitoravimas
kraujyje. Taciau atlikti PTH tyrimus yra pigiau nei pacientg gydyti dél hipo-
kalcemijos stacionare.

Po TT pacientams, kuriems nustatoma PTH <15 pg/ml, Ca kraujyje
<2,12 mmol/l, ar jCa <1,1 mmol/l, skiriami geriamieji Ca preparatai. Pa-
prastai skiriamas Ca karbonatas 1-3 g per dieng arba Ca citratas 2—6 g per
diena. Geresniam Ca pasisavinimui reikalinga riigsti terpé, todél vyresniems
pacientams esant achlorhidrijai, po skrandzio apylankos operacijy ar varto-
jantiems protony pompos inhibitorius, rekomenduojama skirti Ca citrata.
Geriamieji Ca preparai vartojami atskirai nuo skydliaukés hormony. Levo-
tiroksinas geriamas vieng valanda anksciau arba tris valandas véliau po Ca
preparaty. Atsiradus hipokalcemijos simptomams ir nustacius Ca kraujyje
<1,75 mmol/l, papildomai paskiriama kalcitriolio 0,25-0,5 pg du kartus per
dieng. Jei paciento su hipokalcemija magnio (Mg) kiekis kraujyje <1,6 mg/dl
ir normali inksty funkcija, tada papildomai paskiriama Mg oksido 400 mg
vieng ar du kartus per dieng. Jei hipokalcemijos simptomai progresuoja ir
nustatomas Ca kraujyje <1,75 mmol/l, tada turi buiti matuojamas ir Mg kiekis
kraujyje, atlickama elektrokardiograma ir pradedama intraveniné terapija.
Skiriama bolus intraveniskai 1-2 g Ca gliukonato su 50 ml 5 proc. dekstrozes
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tirpalu per 20 min. Jei nepaisant visy minéty priemoniy Ca kiekis sunkiai
kontroliuojamas, galima skirti tiazidinius diuretikus, kurie pagerina Ca sulai-
kyma organizme ir sumazina jo i8siskyrimg su Slapimu. Tais atvejais skiria-
mas hidrochlortiazidas 12,5-50 mg per dieng kontroliuojant arterinj kraujo
spaudimg. Kalbant apie ilgalaikj hipoparatiroidizmo gydyma ir siekiant
iSvengti reikSmingos hipokalcemijos bei hiperkalcemijos, tikslinga kraujyje
palaikyti Ca normos apating riba, o fosforo normos — virSuting ribg. Tais atve-
jais pacientui skiriami geriamieji Ca preparatai, dazniausiai 1,5 g per dieng, o
esant poreikiui — 3,5 g per dieng ir kalcitriolio 0,25 pg per dieng. Siekiant
1Svengti hiperkalciurijos, pacientui dél ilgalaikio hipoparatiroidizmo paskiria-
ma geriamojo hidrocholtiazido 12,5-50 mg per para.

Apibendrinant galima teigti, kad hipokalcemija po TT islieka rimta prob-
lema, labai veikianti pacienty gyvenimo kokybe. Tikimés, kad musy darbo
rezultatai apie hipokalcemijg po TT Lietuvoje papildys literatiiros duomenis
ir prisidés prie Sios aktualios problemos sprendimo.
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TYRIMO TRUKUMAI

Vienas i§ musy atlikto tyrimo trikumy yra tai, kad j tyrima buvo jtraukti
tik 2 centrai, nors skydliaukés operacijos atliekamos ir kitose didziosiose Lie-
tuvos ligoninése. | tyrimg buvo jtraukti pacientai nediferencijuojant misrios
skydliaukés patologijos (guZys, tiroiditas, navikai). Antroje tyrimo dalyje
analizuoty normokalcemijos ir hipokalcemijos grupiy pacienty yra mazai.
Atrenkant pacientus atsitiktine tvarka, atokiesiems rezultatams jvertinti nebu-
vo atliekama pasiskirstymo korekcija atsizvelgiant j lytj, todél pirmoje tyrimo
grupéje dauguma pacienty sudaré¢ moterys, o antroje grupéje kontroliniams
tyrimams atvyko daugiausia vyrai. Galbiit | minétas grupes jtraukus daugiau
mai). Kauly tankio matavimai buvo atlikti tik SeSiems tyrime dalyvavusiems
pacientams, todé¢l negaléjome iStirti, ar osteoporoze turi jtakos iSsivystyti
pooperacinei hipokalcemijai. Taciau tai yra pirmas Lietuvoje atliktas per-
spektyvusis tyrimas, kuriame dalyvavo dvi universitetinés ligoninés, buvo
jtrauktas didelis pacienty skaiCius ir stebéti standartizuoti biocheminiai ir

klinikiniai rodikliai.
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ISVADOS

Pooperacine hipokalcemija po TT iSsivysté 64,2 proc. pacienty. 23,3 proc.

Nustatyta, kad pacientams su iSsivysciusia hipokalcemija po TT praéjus
6—12 mén. po operacijos, hipokalcemija iSnyko 93,3 proc. pacienty.

Nustatyta, jog hipokalcemija po TT salygojantys rizikos veiksniai,
atliekant vienmate¢ logistinés regresijos analize, yra: tirotoksikozé <10
mety iki operacijos, operacijos metu rastos 2—3 PL, didesnis autotrans-
plantuoty PL skaicius, sumazéjes Ca, jCa kiekis iki operacijos bei PTH
kiekis kraujyje pirma parg po operacijos, kairés ir deSinés apatiniy
skydliaukés arterijy kamieny perriSimas; taikant daugiamatg logistinés
regresijos analizg, rizikos veiksniai yra — vyresnis amzius (> 60 mety) ir
moteriska lytis.

Buvo nustatytos Sios perioperacinés komplikacijos po TT: revizija dél
kraujavimo, kraujavimas operacijos metu, zaizdos infekcija, Zaizdos
hematoma, vienos ir abiejy balso klos¢iy parezé. Chirurginés kompli-
kacijos (be iSsivysciusios hipokalcemijos po operacijos) nustatytos
6,3 proc. pacienty po TT. Pagal Clavein-Dindo klasifikacija buvo
98,2 proc. mazyjy ir 1,8 proc. didziyjy komplikacijy.

Miisy nustatytos komplikacijos nebuvo statistiSkai reikSmingos poope-
racinei hipokalcemijai.
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PRAKTINES IR MOKSLINES REKOMENDACIJOS

Remiantis miisy tyrimo bei literatiiros duomenimis ir siekiant sumazinti
pooperacinés hipokalcemijos tikimybe, sitiloma perristi ne deSinés ir kairés
apatiniy skydliaukés arterijy kamienus, bet smulkesnes Sakas [127, 128].
Sitilome operacijos metu identifikuoti kuo daugiau PL. Daugumos autoriy
nuomone jy turéty buti dvi ir daugiau [40]. Operacijos metu sutrikus PL
kraujotakai arba kartu su skydliaukés preparatu netycia pasalinus vieng ar
kelias PL, sitiloma jas transplantuoti j kaklo raumenj [12, 17, 18, 42]. Musy
tyrimo ir literatiiros duomenimis informatyviausi pooperacinés hipokalce-
mijos rodikliai yra PTH pirma parg po operacijos ir Ca kiekis kraujyje.
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SUMMARY

1. INTRODUCTION

Thyroid operations are one of the common surgical procedures across the
world [1]. Worldwide, the number of thyroidectomies is constantly increasing.
From 2006 to 2011 in the United States, the numbers of thyroid operations
performed for thyroid nodules and thyroidectomies increased by 30% and
12%, respectively [2]. This is attributable to rapid progress in surgery, intro-
duction of innovations, and advances in diagnostic techniques. In Lithuania,
the number of thyroidectomies is decreasing. According to the data of the
Institute of Hygiene, 1038 thyroidectomies were performed in Lithuanian in
2012 and 587, in 2018. Such a downward trend toward the annual number of
thyroidectomies performed in Lithuania most probably is related to
improving diagnostics.

There are numerous indications for thyroidectomy; however, 3 main
indications for thyroidectomy are distinguished in the scientific literature.
They account for 90% of all indications for this intervention. Currently, total
thyroidectomy (TT) is considered a golden standard in treating suspected or
confirmed thyroid cancer, enlarging and changing thyroid nodules, and
hyperthyroidism [5]. With advancements in thyroid surgery and gained endo-
crine surgeons’ experience, complication rates after thyroidectomies were
also decreasing. At the beginning of the 20" century, the mortality rate after
thyroid surgery reached 36%. The most common complications were bleeding,
infections, bilateral recurrent laryngeal nerve injury and severe hypocalcemia
often resulting in tetany. Recently, mortality after these operations is close to
0%, and complication rates have reduced considerably [3].

Despite progress in surgery, hypocalcemia after TT is rather common and
remains to be difficult to correct in some cases even today. The true preva-
lence of postoperative hypocalcemia is disputable due to considerable hete-
rogeneity in conducting research. Transient hypocalcemia occurs in 0%—65%
of patients after TT [6, 7], and permanent hypocalcemia, up to 3% [8—10].
According to various authors, transient hypocalcemia is defined as a decline
in the serum calcium (Ca) level after surgery lasting up to 6—12 months, and
permanent hypocalcemia, as a decline in the serum Ca level lasting more than
12 months after TT [11]. Hypocalcemia after TT depends on many factors:
biochemical blood parameters before and after surgery, clinical factors, and
factors related to surgery, patient, and disease [12].
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2. AIM AND OBJECTIVES
The aim of the study

To determine risk factors for the development of hypocalcemia imme-
diately after TT and at 612 months following surgery, to evaluate the most
common symptoms and their clinical value in the short-term and the long-
term postoperative period, and to assess perioperative complications after TT.

Objectives and tasks of the study

1. To evaluate the incidence of hypocalcemia and symptoms related to

it after TT.

2. To evaluate the incidence of hypocalcemia at 6—12 months following
TT.

3. To identify possible risk factors the development of hypocalcemia
after TT.

4. To determine and evaluate perioperative complications after TT.

Relevance, scientific novelty and practical value

In the developed countries, hypocalcemia after TT is the most common
complication. The incidence of transient is 0%—65%, and permanent hypo-
calcemia, up to 3% [8—10]. In majority of cases, hypocalcemia after TT is
asymptomatic and clinically insignificant, which is easily corrected with Ca
and vitamin D (vit. D) supplements after surgery. These patients can be quick-
ly and safely discharged from the hospital. Patients with more pronounced
hypocalcemia and postoperative symptoms such as numbness of the fingers,
positive Chvostek’s and Trousseau’s sign need more careful follow-up and
in-patient treatment, longer duration of hospital stay, and greater examination
and treatment costs. Various factors that might have an impact on the deve-
lopment of hypocalcemia after TT have been reported in scientific literature.
Despite the topic is relevant and quite widely discussed in scientific literature,
we have failed in finding any data on hypocalcemia after TT in Lithuania. To
our knowledge, this multicenter prospective study is the first study on the
development of hypocalcemia after TT in Lithuania, where not only the
period immediately after surgery, but also the incidence of hypocalcemia and
severity of symptoms at 6—12 months postoperatively were analyzed. During
research, the most common perioperative complications after TT have been
determined.
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Up to date, there have been no such data in Lithuania. It is worth noting
that the majority of the Lithuanian population has too low serum vit. D levels.
Based on literature sources, vit. D is one of the risk factors for hypocalcemia
after TT.

There is an abundant number of international publications on this topic:
during the 10-year period around 700 articles related to the issues of hypo-
calcemia and hypoparathyroidism after TT have appeared to be accessed via
PubMed. The publications cover such regions as Asia, North and South
America, Africa. In these publications, operative techniques and impact of
new imaging modalities and other intraoperative factors on outcomes are
discussed as well as various prognostic models and treatment regimens are
described. This work adds additional information about situation in Central
and Eastern Europe (Lithuania) as well as helps to compare the data with the
experience of other regions and to adapt the recommendations of other
countries, which are most suitable for Lithuania. We truly believe that the
identification of risk factors for hypocalcemia during this study and
evaluation of the value of these factors in choosing the strategy of patient’s
preparation to surgery would allow predicting possible postoperative
hypocalcemia and manifestation of its severity. This would lead to reduced
postoperative costs, shorter hospital stay, and safe patient’s discharge from
the hospital.

3. METHODS

This doctoral thesis is composed of two parts.

In the first part of this study, the data of 400 patients who underwent
surgery due to various thyroid diseases in Klaipéda University Hospital and
Vilnius University Hospital Santaros Klinikos from January 2015 to April
2017 were analyzed. A total of 335 patients underwent surgery in Klaipéda
University Hospital and 65, in Vilnius University Hospital Santaros Klinikos.
Data were collected prospectively. The Lithuanian Bioethics Committee
granted the permission to conduct this prospective multicenter study (dated
December 2, 2014, No.: L-14-09/1 and No.: L-14-09/2, Annex 1). All patients
signed an informed consent form before surgery (Annex 2). All the operations
were performed by 3 highly skilled endocrine surgeons specializing in thyroid

surgery.
3.1. Inclusion and exclusion criteria

This study enrolled 18—-90-year-old patients with various thyroid patho-
logies, who underwent TT. Patients who underwent the surgery of a smaller
extent than TT (hemithyroidectomy, lobectomy, and resection of the thyroid
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gland), those having pathology of the parathyroid glands (PGs), pregnant
women, and children were excluded from the study.

3.2. Preoperative and postoperative biochemical blood testing

Before surgery, Ca, ionized calcium (iCa), parathyroid hormone (PTH),
vit. D, and thyroid hormones such as thyroid stimulating hormone (TSH), free
tritodothyronine (FT3), and free thyroxine (FT4) were analyzed. After surge-
ry, patients stayed in the hospital for 2 days. On the first and second
postoperative days, blood testing was done at 6 a.m. On the first postoperative
day, Ca, iCa, and PTH levels were recorded. On the second postoperative day,
Ca and iCa levels were measured.

All blood samples were drawn from a peripheral vein. Vit.D and PTH
levels were assayed with a Cobas e411 (Roche Diagnostics, Mannheim,
Germany) analyzer. The reference ranges for vit. D in serum for men and
women were defined as 75-106.75 and 75-124.75 nmol/L, respectively. The
reference range for PTH was defined as 15.00—65.00 pg/mL. Serum Ca and
iCa levels were measured by an Architect ci8200 (Abbot, Wiesbaden,
Germany) analyzer. The reference ranges for serum Ca and iCa were defined
as 2.10-2.55 and 1.0-1.3 mmol/L, respectively.

Hypocalcemia was defined if the Ca level in serum was <2.10 mmol/L.

3.3. Operative parameters

Various operative parameters that might have an impact on the develop-
ment of postoperative hypocalcemia after TT were evaluated. One of them is
thyroidectomy without or with lymphadenectomy (unilateral or bilateral). In
thyroid cancer surgery, the inferior PGs are at greatest risk to be damaged as
during central lymphadenectomy, the inferior paratracheal lymph nodes are
removed most commonly.

The number of the PGs identified during surgery (0—4), number of the
discolored PGs that appeared darkened at the end of surgery (0—4), number of
the PGs removed during surgery due to disturbed blood flow or inadvertently
(04), and presence of PG hematoma were recorded in the study protocol.

Aiming at maximal preservation of blood supply to the PGs, meticulous
capsular dissection, dividing vasculature distal to the parathyroid glands, was
performed.

As it is known that the inferior thyroid artery is typically the dominant
blood vessel that supplies the PGs, information on what branch (inferior or
superior) or trunk of the inferior thyroid artery was ligated during surgery was
documented.
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PGs removed due to disturbed blood flow and PGs inadvertently
dissected together with the specimen of the thyroid during surgery were sliced
into 1-mm pieces and placed in cold hypertonic saline. At the end of surgery,
the pieces were implanted into the sternocleidomastoid muscle.

3.4. Postoperative parameters

The patients who had a reduced serum Ca level after surgery, but did not
have clinical symptoms, were assigned to the group of clinically insignificant
(asymptomatic) hypocalcemia. Meanwhile the patients with clinically
significant hypocalcemia complained of symptoms such as numbness of the
fingers, parasthesias of the face and extremities of various severity, and
generalized seizures.

If hypocalcemia manifested after surgery, a treatment schedule was
developed. When asymptomatic hypocalcemia was diagnosed (serum Ca
level <2.10 mmol/L without clinical symptoms), perioral Ca supplements at
a dose of 3 g/day were administered to patients at discharge from hospital. If
severe hypocalcemia developed (serum Ca level <1.7 mmol/L with clinical
symptoms), intravenous bolus of Ca gluconate at a dose of 1-2 g, perioral Ca
supplements at a dose of 3—4 g/day, and calcitriol supplements at a dose of
0.25-1 pg/day were administered to patients.

3.5. Normocalcemia and hypocalcemia groups

In the second part of the study, on 612 months after TT, 2 groups of
patients were formed by a random sampling approach: 30 patients who had a
serum Ca level within the reference range at the time of hospital discharge
(normocalcemia group) and 30 patients who had a reduced serum Ca level at
the time of hospital discharge (hypocalcemia group). In both the groups, Ca,
iCa, vit. D, PTH, clinical manifestation of hypocalcemia, intake of Ca and
vit.D supplementation at discharge from the hospital and at 6—12 months after
surgery were documented.

All data of the patients studied were recorded in the patient’s study
protocol (Annex 3).

Measurements of bone mineral density were done with the Horizon A
Hologic DXA System (USA). Bone mineral density was measured at the
following 2 sites: femoral neck and lumbar spine (vertebrae I-IV). Bone
mineral density results were transformed to T-scores. A T-score of > —1 was
referred to as a reference range; a T-score of < -2.5, as osteoporosis; and a
T-score between —1 and 2.5, as osteopenia.
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3.6. Statistical analysis

Data analysis was performed using SPSS version 24.0 and MS Excel 2016.

The normality of data distribution was checked. Similarity of data
distribution to normal was evaluated visually and by using the Kolmogorov-
Smirnov test (K-S Z =2.23; P<0.05).

Univariate descriptive statistics was used to describe continuous
qualitative variables. Continuous normally distributed data were expressed as
mean with standard deviation. Categorical data were expressed as numbers
and percentages.

Normally distributed data were compared with the parametric Student’s
t test, and the non-parametric Mann-Whitney U test was applied when data
were non-normally distributed. The McNemar test was used to compare the
data on normocalcemia and hypocalcemia on the second postoperative day
with the corresponding data at 6—12 months after surgery.

In order to determine the impact of sociodemographic and health va-
riables on the development of hypocalcemia after thyroid surgery, univariate
binary logistic regression analysis was performed. Odds ratios (ORs) with
their 95% confidence intervals (Cls) were calculated. In univariate analysis,
variables associated with postoperative hypocalcemia were entered in
multiple logistic regression models with the aim to determine independent
risk factors for postoperative hypocalcemia after thyroid surgery. In order to
eliminate statistically non-significant covariates, the level of P>0.1 was
chosen. Multivariate logistic regression analysis was carried out by using the
backward likelihood ratio test. Goodness of fit was evaluated with the
Hosmer-Lemeshow test.

The chi-square test and the Fisher’s exact test were used to estimate the
associations between categorical variables. For comparison of proportions, z-
test was used.

The level of a=0.05 was chosen for statistical significance; the
difference was statistically significant when P<0.05.

4. RESULTS

4.1. Manifestation of hypocalcemia after total thyroidectomy
and its risk factors

A total of 400 patients underwent surgery due to various thyroid diseases
in Klaipéda University Hospital and Vilnius University Hospital Santaros
Klinikos from January 2015 to April 2017. In all cases, TT was performed.
There were 349 (87.2%) women and 51 (12.8%) men. The mean age and
weight of the study population were 57.2 years and 79.2 kg, respectively.
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Overall, 105 patients (26.3%) had a <10-year history of thyrotoxicosis
and 18 patients (4.5%) had a >10-year history of thyrotoxicosis before
surgery; 277 patients (69.2%) had no signs of thyrotoxicosis before surgery.
Graves’ disease was diagnosed in 21 patients (5.3%); 37 patients (9.3%) had
autoimmune thyroiditis.

Before surgery, the levels of vit. D and thyroid hormones were measured.
The mean vitamin D level was 45.27 nmol/L; TSH, 0.94 mlU/L; FT3,
4.87 pmol/L; and FT4, 13.31 pmol/L.

In our study, 334 patients (83.5%) underwent TT without cervical
lymphadenectomy; 56 (14.0%), unilateral cervical lymphadenectomy; and 10
(2.2%), bilateral cervical lymphadenectomy.

Of the operated patients, 66 patients (16.5%) were diagnosed with adeno-
matous nodules; 270 (67.5%), with colloidal nodules; 80 (20%), papillary
carcinoma; 1 (0.3%), follicular adenoma; and 3 (0.8%), medullary carcinoma.
There were no patients with anaplastic carcinoma.

During this study, the most common complications after TT were iden-
tified. Revision for postoperative bleeding was needed by 4 patients (1.0%),
meanwhile wound hematoma occurred in 11 patients (2.8%); hoarseness, in
16 patients (4%); and unilateral recurrent laryngeal nerve (RLN) paralysis, in
8 patients (2.0%). There were no patients with bilateral RLN paralysis and
postoperative wound infections in our study.

Based on the results of our study, 257 patients (64.2%) developed post-
operative hypocalcemia. Of them, 197 patients (76.7%) had asymptomatic
hypocalcemia and 60 (23.3%) showed clinical symptoms. In the postope-
rative hypocalcemia group, 1 symptom was diagnosed in 44 patients (17.1%);
2 symptoms, in 11 (4.3%); and 3 symptoms, in 5 patients (1.9%).

Based on the results of our study, gender, age, and body weight did not
have a significant impact on the development of postoperative hypocalcemia.

By applying the chi-square and Fisher’s exact tests, no increased risk of
postoperative hypocalcemia was found in the patients diagnosed with thyro-
toxicosis (P =0.129), Graves’ disease (P = 0.350), autoimmune thyroiditis
(P =0.857), papillary carcinoma (P = 0.518), follicular adenoma (P = 0.358),
medullary carcinoma (P = 0.556), recurrent multinodular goiter (P = 0.556),
retrosternal multinodular goiter (P = 0.53), adenomatous nodules (P = 0.399),
and colloidal nodules (P = 0.579).

Comparison of the patients who developed and did not develop hypocal-
cemia after surgery revealed a significant association between postoperative
hypocalcemia and reduced preoperative Ca level (P<0.001), reduced pre-
operative iCa level (P<0.001), and PTH level on the first postoperative day
(P<0.001). Meanwhile, neither thyroid hormone nor vit. D levels had a
statistically significant impact on the development of hypocalcemia. Bone

59



mineral density was not also a significant predictor for the development of
postoperative hypocalcemia (P = 0.671); however, it is worth mentioning that
only 6 patients underwent bone mineral density testing before surgery.

There was no significant association between the type of surgery and
postoperative hypocalcemia. TT without lymphadenectomy (P = 0.124), TT
with unilateral lymphadenectomy (P = 0.175), TT with bilateral lymphade-
nectomy (P = 1.000) were not found to be significant risk factors for the
development of postoperative hypocalcemia.

The chi-square and z tests showed the number of the PGs identified at
surgery and number of the autotransplanted PGs to be a significant factors for
the development of postoperative hypocalcemia. Meanwhile other PG-related
factors such as the number of the discolored PGs that appeared darkened at
the end of surgery (P =0.303), PG hematoma (P = 0.818), were not statisti-
cally significant.

Analysis of risk factors associated with the ligation of blood vessels
showed that both truncal ligation of the left inferior thyroid artery (P = 0.003)
and truncal ligation of the right inferior thyroid artery (P<0.001) were
statistically significant factors for the development of hypocalcemia after TT.

Univariate logistic regression analysis revealed that < 10-year history of
thyrotoxicosis before surgery (OR = 1.65, 95% CI 1.01-2.70, P = 0.046) was
a significant predisposing factor for the development of postoperative
hypocalcemia. Truncal ligation of the left inferior thyroid artery (OR = 2.04,
95% CI 1.27-3.29, P =0.003), truncal ligation of the right inferior thyroid
artery (OR =2.37, 95% CI 1.47-3.82, P<0.001), number of the PGs auto-
transplanted during surgery (OR =1.87, 95% CI 1.12-2.97, P=10.015),
number of the PGs identified at surgery (OR =0.52, 95% CI 0.38-0.70,
P<0.001), Ca before surgery (OR =0.01, 95% CI 0.01-0.57, P<0.001), PTH
level on the first postoperative day (OR = 0.96, 95% CI 0.94-0.97, P<0.001)
were also found to be significant risk factors for postoperative hypocalcemia.

In univariate analysis, neither sex (P =0.351) nor age (P =0.207) had
any significant impact on the development of postoperative hypocalcemia.
However, multivariate logistic regression analysis revealed that being older
(OR =1.05, 95% CI 1.01-1.09, P=10.029) and being a female (OR = 5.94,
95% CI 1.13-31.26, P =0.035) were associated with a greater risk of post-
operative hypocalcemia.
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4.2. Hypocalcemia and symptoms associated with it at 6-12 months
after total thyroidectomy between patients with reduced and not
reduced postoperative calcium levels

There were 8 women (26.7%) and 22 men (73.3%) in the normocalcemia
group. In the hypocalcemia group, the corresponding numbers were 3 (10%)
and 27 (90.04%), respectively. The mean age and body weight of patients in
the normocalcemia and hypocalcemia groups were 56.7 years vs. 61.1 years
(P=0.195) and 82.7 kg vs. 83.4 kg (P = 0.867), respectively. After 612 months
following TT, evaluation of gender, age, and body weight showed no
statistically significant risk factors.

Patients in the normocalcemia and hypocalcemia groups (257 vs. 143
patients) were matched for age, gender, and body weight. At 6—12 months
after TT, the selected patients groups — normocalcemia (30 patients) and
hypocalcemia (30 patients) — were also matched for age, gender, and body
weight. The above-mentioned patients’ groups were also matched to the
overall study population (400 patients).

Based on our results, comparison of patients with normocalcemia and
hypocalcemia at hospital discharge and 6—12 months following surgery
showed no significant predictors for postoperative hypocalcemia. In general,
there were no differences between the groups at postoperative 6—12 months.
At discharge from the hospital, all patients in the hypocalcemia groups had
lowered serum Ca levels. Meanwhile, after 6-12 months postoperatively,
there were only 2 patients with reduced serum Ca levels in the same group.
Serum Ca levels of all other patients in this group were within a reference
range. In the normocalcemia group, serum Ca levels were within a reference
range both at hospital discharge and 612 months following surgery. Long-
term hypocalcemia was documented only in 2 of the 30 patients with post-
operative hypocalcemia.

In our study, Graves’ disease was diagnosed in 2 patients (6.7%) from
the hypocalcemia group, while no patient had Graves’ disease in the normo-
calcemia group (P = 0.150). Recurrent multinodular goiter was documented
in 1 patient (3.3%) from the normocalcemia group. There were no patients
with recurrent multinodular goiter in the hypocalcemia group (P =0.313).
Retrosternal multinodular goiter was present in 2 patients (6.7%) in the
hypocalcemia group, while in the normocalcemia group, there were no such
patients (P = 0.150). The number of patients with a <10-year history of thy-
rotoxicosis before surgery was 7 (23.3%) and 9 (30%) in the normocalcemia
and hypocalcemia groups, respectively (P =0.841). A >10-year history of
thyrotoxicosis before surgery was documented in 1 patient (3.3%) of both
groups. On the second day at discharge from the hospital, 7 patients (23.3%)
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from the hypocalcemia group had symptomatic hypocalcemia (P =0.019).
Numbness of the fingers manifested in 7 patients (23.3%). Chvostek’s sign
was documented in 1 patient (3.3%) in the hypocalcemia group (P = 0.313).
There was no single patient with Trousseau’s sign. After 6—12 months
following surgery, 1 patient in the hypocalcemia group reported numbness of
the fingers. Pathohistological analysis showed colloidal nodules in 47 patients
(78.3%), adenomatous nodules in 8 (13.3%), follicular adenoma in 3 (5%),
papillary carcinoma in 9 patients (15%), and autoimmune thyroiditis, in 6
patients (10%). Seven patients with thyroid cancer underwent TT with uni-
lateral cervical lymphadenectomy. PG autotransplantation was performed in
6 patients (10%). In our study, 2 PGs at surgery were observed in 20 patients
(33.3%); 3 PGs, in 28 patients (46.7%); and 4 PGs, in 12 patients (20%). Four
patients (6.7%) had PG hematoma.

The results of our study showed that thyroid diseases such as thyroto-
xicosis (P =0.841), Graves’ disease (P =0.150), autoimmune thyroiditis
(P =0.085), recurrent goiter (P = 0.313), retrosternal goiter (P = 0.150), ade-
nomatous nodules (P =0.129), colloidal nodules (P =0.754), follicular
adenoma (P = 0.076), and papillary carcinoma (P = 0.718) were not statisti-
cally significant.

After 6-12 months following TT, there were no significant associations
between biochemical blood parameters and postoperative hypocalcemia.
Moreover, no significant associations were found between the type of surgery —
thyroidectomy without lymphadenectomy (P =0.688) and thyroiddectomy
with unilateral cervical lymphadenectomy (P = 0.688) — and development of
hypocalcemia. At that time, there were no patients who had undergone
thyroidectomy with bilateral cervical lymphadenectomy. Bone mineral density
was not associated with the development of hypocalcemia at 612 months after
surgery as well (P =0.313). However, it is worth mentioning that only one
patient in the overall study group of 60 patients underwent bone mineral density
testing.

On the second day after surgery at hospital discharge, Ca and calcitriol
supplements were prescribed to 37 of the 60 patients. At the end of the study
(612 months after surgery), 18 patients used Ca and calcitriol supplements.
Of them, 14 patients used Ca and calcitriol supplements irregularly due to
osteoporosis. They had serum Ca levels within a reference range. Three
patients used Ca and calcitriol supplements regularly due to osteoporosis, and
their serum Ca levels were also within a reference range. At 6—12 months
following surgery, 1 of the 2 patients with hypocalcemia had no clinical
symptoms. The patient did not use Ca and calcitriol supplements. Another
patient complained of numbness of the fingers and used Ca and calcitriol
supplements.
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5. THE MOST COMMON SURGICAL COMPLICATIONS
AFTER TOTAL THYROIDECTOMY IN LITHUANIA

During this study, the most common complications after TT were identi-
fied. Postoperative hypocalcemia occurred in 257 patients (64.2%); operative
bleeding, in 1 patient (0.3%); wound hematoma, in 11 patients (2.8%); and
unilateral RLN paralysis, in 8 patients (2.0%); revision for postoperative
bleeding was needed by 4 patients (1.0%). There were no patients with bila-
teral RLN paralysis in our study.

No postoperative wound infections were documented as well. Surgical
complications occurred in 70.3% (281/400) of the patients after TT. Based on
the Clavien-Dindo classification, grade I complications accounted for 7%;
grade II, for 61%; grade Illa, for 1%; and grade IlIb, for 2%. Our study
revealed that TT-related complications such as revision for bleeding, wound
infections, wound hematoma, operative bleeding, unilateral RLN paralysis
were not statistically significantly associated with the development of
hypocalcemia after TT.

CONCLUSIONS

1. Nearly two-thirds (64.2%) of the patients developed postoperative
hypocalcemia after TT. Of them, 23.3% developed clinical symptoms.

2. At 6-12 months after TT, the overwhelming majority (93.3%) of the
patients had no hypocalcemia.

3. In univariate logistic regression analysis, <l0-year history of thyro-
toxicosis before surgery, 2 or 3 PGs identified at surgery, greater number
of the PGs autotransplanted at surgery, reduced preoperative Ca and iCa
levels, reduced serum PTH level on the first postoperative day, and
truncal ligation of the left and right inferior thyroid arteries were found
to be significantly associated with the risk of hypocalcemia after
TT. Multivariate logistic regression analysis showed the age of more than
60 years and the female gender to be significant risk factors for the
development of hypocalcemia after TT.

4. The following perioperative complications after TT were identified:
revision for bleeding, operative bleeding, wound infections, wound
hematoma, unilateral and bilateral RLN paralysis. As much as 6.3% of
the patients without postoperaive hypocalcemia developed surgical com-
plications after TT. Based on the Clavein-Dindo classification, minor
complications accounted for 98.2% and major complications, for 1.8%.
The complications identified by us had no significant impact on the
development of postoperative hypocalcemia.
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PRACTICAL AND SCIENTIFIC RECOMMENDATIONS

Based on the results of our and other studies, in order to reduce the
likelihood of postoperative hypocalcemia, we recommend not truncal ligation
of the right and left inferior thyroid arteries, but ligation of smaller branches
[127, 128]. Moreover, we suggest identifying as many PGs as possible at
surgery. In opinion of many authors, the number of PGs should be two and
more [40]. If one or several PGs are removed together with the specimen of
the thyroid by accident, their autotransplantation into the neck muscle is
recommended [12, 17, 18, 42]. According to the findings of our and other
studies, the PTH level on the first postoperative day and serum Ca level are
the most informative parameters of postoperative hypocalcemia.
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Predictors of postoperative hypocalcemia @
occurring after a total thyroidectomy:
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Abstract

Background: Thyroid surgeries are among the most comman operations performed in the world. Hypocalcemia
following total thyroidectomy is a common complication that is sometimes difficult to correct. The aim of this
study is to determine the risk factors for hypocalcemia following total thyroidectorny and their clinical value.
Methods: From January 2015 through to April 2017, 400 patients were included in this prospective multicenter
study. Al patients underwent total thyroidectomy due to various thyroid diseases. The following risk factors were
analyzed: pre-operative and post-operative biochemical blood parameters, clinical effects and factors related to
surgery, the patient, and the disease.

Results: Post-operative hypocalcemia developed in 257 patients (64.2%). Of them, 197 patients (76.7%) were
diagnosed with asymptomatic hypocaicernia. Clinical symptoms were present in 60 of the 257 patients with
hypocalcemia {23.3%). The statistically significant predictors of hypocalcemia were decreased calcium and ionized
calcium pre-operatively {p < 0.001), parathyroid hormaone on day one following surgery {p < 0.001), thyrotoxicosis
<10 years oefore surgery {odds ratio 1.65, 95% CI 1.01-2.70, p = 0.046), the number of parathyroid g'ands found
during surgery (odds ratio (.52, 95% C 0.38-0.70, p < 0.001), ligation of the trunk of the left inferior thyroid artery
{odds ratio 204, 95% Cl 1.27-3.29, p =0.003), ligation of the trunk of the right inferior thyroid artery {odds ratio 2.37,
95% Cl 1.47-3.81, p < 0.001), and the number of transp anted paratnyroid glands {odds ratio 187, 5% C1 1.12-2.97,
£ =0015). In the multivariate analysis, age {odds ratio 1.05, 95% Cl 1.01-1.09, p=0029) and gender {odds ratio 5.94,
95% (I 1.13-31.26, p = 0.035) were statistically significant predictors.

Concdlusions: This study demonstrates that there is a number of different patient {gender, age, and duration of
thyrotoxicos's <10 years before surgery) and surgical {number of parathyroid glands found during surgery,
decreased calcium and ionized calcium before surgery, parathyroid hormone on day one following surgery, and
ligation of the trunk of the left and right inferfor thyroid artery) risk factors predictive of hypocalcemiz following
total thyroidectomy. Optimization of the surgical technigue could possioly prevent the occurrence of hypocalcemia
affter total thyroidectomy in some cases; in other cases, identification of known risk factors post-operatively could
permit early detectian and effective treatment of these patients.

Keywords: Total thyroidectomy, Hypocalcemia, Thyroid surgery, Predictors
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Background
Thyroid surgeries are among the most common in the
waorld [1]. Thyroid surgery is the definitive management
option for thyroid malignancies, and also for benign dis-
eases such as multinodular goiter with compression
symptoms [2]. Hypocalcemia following total thyroidec-
tomy (TT) is a relatively frequent complication, which is
sometimes difficult to correct. Temporary hypocalcemia
occurs in 50-68% of post-TT patients [3, 4], while per-
manent hypocalcemia occurs in 3% of post-TT patients
[5-7]. Temporary hypocalcemia is defined by various au-
thors as a post-surgery decrease in calcium (Ca), lasting
for & to 12 months; permanent hypocalcemia is a
post-TT decrease in Ca lasting for more than 12 months
[8]. Post-T1°1' hypocalcemia depends on a number of fac-
tors, including biochemical blood parameters before and
after surgery, clinical effects and factors related to sur-
gery, surgical technique, surgeon’s experience, the pa-
tient, and the disease [9].

The aim of this study was to determine the risk factors
for postoperative hypocalcemia following TT and their
clinical value.

Methods

From January 2015 to April 2017, 400 patients under-
went surgeries for various thyroid diseases at Klaipeda
University Hospital, Lithuania and Vilnius University
Hospital Santaros Klinikos, Lithuania. Permission from
the Lithuanian Bioethics Committee was obtained for
this prospective multicenter research {2014-12-02, No.:
L-14-09/1, No.: L-14-09/2}. All patients signed a consent
form before surgery. The inclusion criteria for this study
were thyroid nodules in 361 patients (90.3%), thyroid
carcinoma in 84 patients (21%), thyroiditis in 37 patients
{9.3%). Some patients had more than one indication for
surgery, The exclusion criteria for this study were previ-
ous hemithyroidectomy, lobectomy, resection of thyroid
gland, and diagnosed pathology of parathyroid glands
(PGs). In this study all operations were performed by a
three high-volume thyroid surgeons. Various factors that
may influence post-TT hypocalcemia were investigated,
including pre-operative and post-operative biochemical
blood parameters, clinical effects and factors related to
surgery, the patient, and the disease. Postoperative
hypocalcemia was diagnosed when the level of Ca in the
blood was <2.10 mmol/L. Before surgery, Ca, ionized
calcium  (iCa), parathyroid hormone (PTH), 25-
hydroxyvitamin D (25-hydroxy Vit D), and thyroid hor-
maones were measured. Length of stay in hospital for pa-
tients following the surgery was 2 days, Measurements
following TT on the first and second day at six o'clock
in the morning were performed. On day one following
the surgery, Ca, iCa, and PI'H were measured. On day
two following the surgery, Ca, iCa were measured.
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Clinical expression of post-operative hypocalcemia, and
the time when the disease manifested, were assessed.
The impact of surgery-related factors on post-operative
hypocalcemia was analyzed, including the number of
PGs observed during the surgery, number of autotrans-
planted PGs, and ligation of vessels supplying blood to
the thyroid gland. Oral Ca with/without calcitriol were
not routinely given unless patients had symptoms or
serum Ca < 2 mmol/L. Oral Ca 1500-3000 mg with/
without calcitriol 0.25 meg twice daily were appointed
for 2 weeks following the surgery. Calcitriol should be
given in case a higher risk of postoperative hypocalce-
mia, including recurrent neck surgery, central neck dis-
section, intraoperative PG injury, autotransplanted PGs,
also for patients with low postoperative PI'H and
25-hydroxy Vit D deficiency.

All blood samples were taken from a peripheral vein.
25-hydroxy Vit D and PTH were measured with Cobas
e411 analyzer (Roche Diagnostics, Mannheim, Germany).
The normal range of 25-hydroxy Vit D in the blood is
75.00-106.75 nmol/L for men and 75.00-124.75 nmol/L
for women. The normal PTH range is 15.00-65.00 pg/mL.
The level of Ca and iCa was determined with Architect
¢i8200 analyzer (Abbot, Wieshaden, Germany).

The normal range of Ca in the blood is 2.10-
2,55 mmol/L and the normal range of iCa in the blood
is 1.00-1.30 mmol/L.

Statistical analysis

Data analysis was performed using SPSS version 24.0
and MS Excel 2016. Univariate descriptive statistics were
performed for the continuous data. Categorical data
were summarized as frequencies and percentages. The
chi-square test or the Fishers exact test was used to esti-
mate the associations between categorical variables.
Comparison of proportions between the groups was
performed using the z test. After testing for normality,
parametric or non-parametric tests were performed, as
required. Comparison of health variables between hypo-
caleemia (no (0}, yes (1)) groups was performed using
the Students ¢ test and the Mann-Whilney test
ANOVA and the Kruskal-Wallis test was employed for
comparison of two or more groups. Univariate binary
logistic regression analysis was used to determine the
relative significance of sociodemographic and perceived
health variables as predictors of hypocalcemia. Variables
associated with post-operative hypocalcemia in univari-
ate analyses were incorporated into a multivariate
logistic regression to identify independent risk factors
for post-operative hypocalcemia following thyroidec-
tomy. Multivariate logistic regression analysis, using the
backward LR (Likelihood Ratio} test, was employed to
remove variables with p > 0.1. Odds ratios (ORs} of sta-
tistically significant predictors are presented with 95%
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confidence intervals (Cls). A p value of less than 0.05
was taken to indicate statistical significance.

Results

From January 2015 to April 2017, 400 patients under-
went TT's, There were 349 women (87.2%) and 51 men
(12.8%). The mean age was 57.2 years and the mean
weight 792 kg According to the data,
post-operative hypocalcemia developed in 257 patients
(64.2%). Of them, 197 patients (76.7%} were diagnosed
with asymptomatic hypocalcemia. Clinical symptoms
were nbserved in 60 patients (23.3%) of the 257 patients
with hypocalcemia, Numbness of fingers was observed
in 58 patients (22.6% of the patients with post-operative
hypocalcemia). Chvostek’s signs were present in 14 pa-
tients (5.4% of the patients with post-operative hypocal-
cemia). Trousseau'’s signs were present in eight patients
(3.1% of the patients with post-operative hypocalcemia).
In the group of patients with post-operative hypocalce-
mia, one symptom was present in 44 patients (17.1%),
two symptoms were present in 11 patients {4.3%), and
three symptoms were observed in five patients {1.9%).
See Tables 1 and 2 for details.

Comparison of the patients with diagnosed hypocalee-
mia following surgery and the patients without diagnosis
of hypocalcemia showed that the following variables
were significantly related to the development of hypocal-
cemia: decreased pre-operative Ca {p < 0.001), and
decreased pre-operative iCa (p < 0.001). Our study did
not showed an increased risk of postoperative hypocal-
cemia in the case of malignancy: papillary carcinoma (p
=0.518), follicular carcinoma (p = 0.358), medullary car-
cinoma (p=0.556), and bilateral central neck dissection
(» = 1.000}, wound hematoma (p =0.753}, bleeding dur-
ing surgery (p=1.000), revision lor bleeding (p = 1.000}.
These data are presented in Table 2.

Univariate analysis revealed that thyrotoxicosis
<10 years before surgery was a predisposing factor for
hypocalcemia {OR 1.65, 95% CI 1.01-2.70, p=0.046).
The number of PGs observed during surgery was also
statistically associated with post-operative hypocalcemia
(OR 0.52, 95% CI 0.38-0.70, p < 0.001}. Ligation of the
trunk of the left inferior thyroid artery (OR 2.04, 95% CI
1.27-3.29, p=0.003) and the trunk of the right inferior
thyroid artery {OR 2.37, 95% CI 1.47-3.82, p < 0.001)
were  statistically  significant  factors  related  to
post-operative hypoealcemia. The number of PGs auto-
transplanted during surgery was also significantly associ-
ated with post-1'T hypocalcemia (OR 1.87, 95% CI 1.12-
297, p=0.015). Finally, PTH on day one following the

was

surgery was a statistically significant  predictor of

post-operative hypocalcemia (OR 0.96, 95% ClI 0.94-
0.97, p < 0.001). This data is presented in Table 3,
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Table 1 Patient demaoataphics and clinical charactenistics

Variable® Yalue
Gender, i (3 400 (100}

Female 345 (87.2)

tale 31028
Age in years, mean (50) 57.2(134)
Weight in kg, mean (50} 76.2 (15.8)
Thyrotaxicosis befare surgery, n (%)

Me 277 (69.2)

<10 years 105 (26.3)

270 years 18 (4.5)
Graves’ disease, i (%)

No 379 (54.7)

Yes {53
Recurient goiter, i (%)

Mo 397 (592

Yes 308
Retrosternal goiter, r (%)

Mo 393 (982)

Yes 708
Bone mass density, T level, n (%)

No 394 (385)

Yes &(15)
Preoperative calcium, mmel/L, mean (50) 236 (0.10)
MD (ICR) 236(0712)
Preoperative ionized calcium, mmal/L, mean (500 1.06 (0.08)
MDD (CR] 1.04 (0.07)
Preoperative PTH, ng/L (pg/ml), mean (SC) 5771 (22370
WD (ICR) 5350 (2663)
Freoperative 25-hydraxyvitamin O, nmold, mean (30 4537 (2203)
MD (IOR) 41,78 (29.72)
Preoperative TSH, miU/L, mean (S0} 0.94 (1.22)
MD (ICR) 0.75(1.23)
Preoperative FT3, prold, mean (50} 487 (2.36)
MO (CR) 466 (0.84)
Preoperative FT4, priol/L, mean (50) 13.31 (269
MD (ICR) 1343 (2.71)
Thyroidectormy withour lvmphadenectomy, n (3a) 400 (100)

No 66 (16.5)

Yes 334 (335)

Thyroidectomy with one sided central lymphadenectormy, » (98]
Mo 344 {2860)
Yes 36 (140
Thyreidectorny with cenmal lymphadenectomy on both sides, n (34)
Mo 390 (97.5)

Yes 10(25)
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Table 1 Patient demographics and clinical characteristics
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Table 1 Patient demographics and clinical characteristics

{Continued} {Cantired)

Variable® Value Variable® Value

Number of cbserved parathyroid glands, 94 Papillary carcinorma, n (%)

0 2 (05 No 320 (80.0)
1 820 Yes 30 (200)
2 o7 (24.2) Follicular carcinoma, n (%)

3 208 (3200 Mo 399 (95.7)
4 85(21.3) Yes 1(03)

Upper branch of left infenor thyroid anery, m (%) Medullary carcinoma, n (%)

Non-ligation 363 (90.7) No 397 (99.3)
Ligaticn 37(93) Yes 3108

Lower branch of l=ft inferior thyroid artery, n (%) Anaplastic carcinoma, n (%)

Mon-ligation 366 (91.5) No 400 (100)
Ligation 34(85) Autormmune thyroidits, 7 (%)

Trunk of left inferior thyroid artery, n %) No 363 (90.7)
Non-ligation og (22.5) Yes 371(93)
Ligation 3107758 Calcium day one, mmaol/L, mean (S0} 212 (0.14)

Upper branch of right inferior thyroid artery, n (%) MD {ICR) 2711 (0.20)
Mon-ligation 358 (89.5) lonized calcium day one, mmal/L. mean (500 0.9 (0.08)
Ligaticon 42 (10.5) MD (ICR) 0.59 (0.70)

Lower branch of right inferior thyroid anery, n (%) PTH day one, ng/L (pg/ml), mean (50) 2998 (19.46)
Mon-ligation 366 (91.5) MD {ICR) 2906 (27.61)
Ligaticn 34(85) Calciurm day twao, mmaol/L, mean (50) 205 (0.8

Trunk of right inferior thyrod artery, m (9) MD (1CR) 206 (0.22)
Nen-ligation 91 (228) lonized calcium day two, mmol/L, mean (50) 0.98 (0.09)
Ligation 309(77.2) MD (ICR) 098 (0.11)

Mumber of darkened parathyroid glancs at the end of surgery, n (38) Revision for bleecing, n (%)

Q 305 (76.2) No 396 (99.0)
1 B0 (20.0) Yes 4 (1.0

& 923 Wound infection, n (%)

3 5015 Mo 400 (100)

Parathyroid gland hematoma, n (%) ‘Wound hematoma, n (3]

No 379 (4.7 Mo 389 (97.2)
Yes 21(53) Yes 11 (28)

Number of autotransplanted parathyroid glands, n (%) Bleeding during surgery, n (%)

0 332 (A3.0) No 399 (99.7)
1 54 (13.4) Yes 1(03)

2 11(28) Clinical voice hoarseness, n (34

3 308 Mo 384 (980)

Adernomatous nodules, (36 Yes 16 (40
Moy 334 (335) Recurrent laryngeal nerve paralysis on ane sice, ORI, n (34)

Yes 66 (16.5) No 392 (980)

Colloidal nodules, n (%) Yes 220
Mo 130 (325) Recurrent laryngeal nerve paralysis on both sides, ORL, n (%)
es 270 (67.5) Mer 400 (100)
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Table 1 Patient demographics and clinical characleristics
(Continued;

Variable® Value
Clinical manifestation of hypocalcemia, n [8)

None 340 (85.0)

Day one 14 (33)

Day two 45(11.5)
Hypocakemia withiout clinical manifestation, m (%)

No 203 (50.7)

es 197 (49.3)
Hypocakemia - Chvostek's symptoms, # (%)

No 386 (96.5)

Yes 14 (35)
Hypocakceria - Trousseau's symptoms, n (%)

Moy 392 (38:4)

es B (20)
Hypocalcernia - Numbness of fingers, n (3)

No 347 (85.5)

Yes 58 (14.5)
Hypocaleeria, {3

Mo 143 (35.8)

Yes 257 (64.2)

Ireatment commenced in hospital with calcium and vitamin
preparations after surgery, n (36)

None 161 (40.3)

Dhany 1 15 (3.8)

Day 2 3383

Day 3 5(13)

On discharge 186 (46.5)
Ay variables are | as means and standard deviations (50) &
medians (MD) and interquartile ranges JOR); © ical variables are

I d as m (%), PTH P.
t FI3 free triiodathyroni
OAL otarhinolaryngalogist

i hormane, TSH thyreid stimulating
ET4 free thyroxine,

Unlike the univariate analysis, multivariate analysis
revealed that older age (OR 1.05, 95% CI 1.01-1.09, p=
0.029) and female gender (OR 5.94, 95% CI 1.13-31.26,
p=10.035) were statistically significant independent pre-
dictors of post-operative hypocalcemia. See Table 4.

Discussion

Post-T'T hypocalcemia is one of the most common com-
plications [10]. According to the literature, post-TT
hypocaleemia oceurs in 50-68% of patients [3, 4]. In our
study, post-T'T" hypocalcemia developed in 64.2% of the
patients. In the literature, the majority of patients exhibit
asymptomatic hypocalcemia and need no treatment, or
only oral administration of Ca and vitamin D prepara-
tions [11]. In our study, 197 patients had asymptomatic
hypocalcemia (49.3% of all the patients who participated
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in the study, or 76.7% of the patients with post-operative
hypocalcemia). Less than half of the patients received no
treatment after TT (161; 40.3%). The patients who re-
ceived treatments were prescribed oral or intravenous
preparations of Ca and vitamin D, depending on the
time of expression and intensity of clinical symptoms
(Table 2). Overall, 60 patients (15% of all the patients
who participated in the study, or 23.3% of the patients
with post-operative hypocalcemia) had one, two, or three
clinical symptoms of hypocalcemia. In a multicenter
study with 14,934 patients, Rosato et al. found that 10%
of patients had symptomatic hypocalcemia [3]. However,
that study included patients who had TT (64.3%) and
smaller-scale surgeries on the thyroid (35.7%) [3]. In our
study, decreased pre-operative Ca and iCa were statisti-
cally significant predictors of post-operative hypocalce-
miz {p < 0.001). Several studies have found that
temporary post-operative hypocalcemia develops more
often in patients who have a markedly decreased level of
Ca before surgery [12-18]. However, a meta-analysis of
six studies with 2493 patients did not reveal a statisti-
cally reliable association between pre-operative Ca and
the frequency of temporary hypocalcemia [17-21]. A
sharp decrease in Ca after T'T is associated with tempor-
ary hypocalcemia [12, 22-24]. In a multicenter study
with 1157 patients, Hallgrimsson et al. found that pa-
tients who experienced a 2-3% decrease in post-
operative Ca in the 24 h following surgery, in compari-
son with the pre-operative level of Ca, had a 94% chance
of developing temporary hypocalcemia [25]. Changes in
the levels of Ca in the blood during the first 24 h follow-
ing surgery allow prediction of temporary hypocalcemia
with 19-91% sensitivity [26-30]. A blood Ca concentra-
tion of 188 mmol/L or less during the first 24 h after
surgery has been associated with permanent hypocalce-
mia [31]. Two other studies have demonstrated that
there is an increased risk of developing permanent hypo-
calcemia if the level of Ca in the blood remains at
2 mmol/L or less, 1-3 weeks after surgery [32, 33]. Tar-
taglia et al. revealed that measurement of iCa was more
reliable than measurement of Ca in post-TT patients, in
the immediate and long-term follow-up [34].

Based on our data, decreased PI'H during the first 24 h
after surgery was a statistically reliable predictor of
post-operative hypocalcemia (p < 0.001), In many other
studies, a decrease in blood PTH following T'T was found
to result in possible development of temporary hypocalee-
miz [12, 35-39]. The systematic overview and meta-
analysis conducted by Edafe et al. showed that patients
with a decrease in post-operative PTH, to a level of
6-35 pg/ml, 1 h to 1 day following surgery, had a 69—
100% chance of developing temporary hypocalcemia [9].

According to our data, the number of PGs identified
during the surgery was a statistically significant predictor
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Table 2 Palient characlernistics

Variables® Hypocalcemia p value
Yes Mo

Gender, it (%) 257 143
Fernale 2271 (833) 128 (36.7) ¥2=102,df=1, p=0351
hale 36 (706) 15 (294)

Age in years, mean (50) 578(132) 560 (138) 0207

Weight, kg., mean (50) 790 (152) 795 [168) 07

Thyrotaxicosis before surgery, n (%)
Mo 170 (86.1) 107 (74.8) ¥2=410,df=2,p=0129
<10 years 76 (256) 29 (203)
=10 years 11 (43 7 (49)

Graves' disease, 1 (%
No 241 (938 138 (96.5) ¥2=138,df=1, p=0350
Yes 16 (52} 5(33)

Recurrent goiter, n (%)
Ney 254 (S88) 143 (100} ¥ =168, df=1, p=0556
Yes 300 ]

Retrostemnal goiter, n (38)
No 250 (97.3) 143 [100) ¥2=396,df=1, p=0053
Ves 7279 o

Bone miass density, T level, n %)
e 394 (38.5) 394 [985) ¥2=054,df=1, p=08671
Yes 6 (15 6(1.3)

Preoperative calcium, mmel/L, mean (S0 235 (009 239 10.11) <0001

MDD JORY 235 [.17) 23% (0.12)

Preaperative ionized calciurm, mmaol/l, mean (S0)° 104 (007) 1.08 0.10) <000

MO ICR) 103 (007) 1.07 (0.09)

Preaperative PTH, na/L (pa/rmL), mean (SD)° 57.86 (22.18) 5743 (2250 0855

D JIOR) 54.17 (26.38) 5365 (2605

Preoperative 25-hydroxyvitamin D, nmol/L, mean (SD1° 4429 (22.57) 4716 (2007 0.053

M 08 4035 (30.47) 4640 (7669

Preaperative TSH, milUA, mean (SO)° 102 (133) 0.96 (0.97) 0355

0 JIOR) 080 (120) 070 (1.17)

Preaperative FT3, prolL, mean (SO0 485(273) 4.90 (1.50) 0.854

D JCR) 460 [083) 4.71 (0.93)

Preoperative |14, pmolil, mean (SD) 13.53 (247) 1367 (305) 0626

M 0R) 1345 (282) 1340 (236)

Thyroidectomy without lymphadenectarmy, n (%)
Nex 48 (187 18 (126) =247,df=1,p=0124
Yes 209 (81.3) 125 87 4)

Ihyreidectomy with one sided central lymphadenectomy, n (95
Nev 216 (84.0) 128 (895) W2=228,df=1,p=0175
Wes 41 (180} 15 (105)

Thyroidectomy with central lymphaderectomy on both sides, n (25
e 250 (973) 140 [979) ¥2=05df=1,p=100

84
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Table 2 Patient characlenistics (Continued)

Variables® Hypocalcemia
Yes

Yes 7@
Mumber of ohserved parathyroid glands, n (35

4] 2 {08

1 3012

2 76 (2061

3 142 (55.3)

4 34013

Upper branch of left inferor thyroid artery, n (%)

Mon-ligation 237 (399)

Ligaticrn 26(10.0)
Lower twanch of left inferior thyroid artery, n (%)

Mon-ligation 232 (50.3)

Ligation 25 (9.7
Trark of left inferior thyroid artery, n [3)

Mon-ligation 45(179)

Ligation 211 (82.1)
Ugper branch of right inferior thyroid anery, n (%)

Mon-ligation 232 (503)

Ligation 25 {9.7)
Lower branch of right inferior thyroid arery, n (%)

Mon-ligation 231 (89.9)

Ligaticn 26 (10.1)
Trunk of right inferior thyroid artery, n (%)

Mon-ligation 44(17.1)

Ligatiom 213(329)
MNumber of darkened parathyvoid glancs at the end of surgery, n (94

q 154 (75.5)

1 54(210)

2 707

k3 2{08)
Parathyrole gland hematoma, n (%)

Ne 244 (929)

s 13(5.)
MNumber of autotransplanted parathyroid glands, n (38

0 205 (798)"

1 40(15.6)

2 435

3 302
Adenomatous nodules, n (%)

Mer 218 (848)

Wes 391523
Colloidal nodules, n (24

e 81(315)

85

Mo
320

0

5(35)

21 (1an”
66 (46.2)
51 (360

132 1623)
1120

134 (837}
9(83)

44 (308)
99 (69.2)

126 [88.1)
17(119)

135 (944)
B (5.6)

47 (329)
96 (67.1)

11 (7786)
26 (182)
2014
4(28)

135 [94.4)
B{56)

127 (BAA)
14 (9.8)
2014

il

116 (81.1)
27 (189)

49 (343)

Page 7 of 12

£ value

¥2=3523,df =4, p <0000

¥ =064, df=1, p=0475

¥2=139,df=1,p=0267

2 =873,df=1, p=0003

42 =046, df=1, =050

$2=242,df=1,p=0.137

12 =1286, df= 1, p <0001

y2=364,d=3, p=0303

¥2=005,di=1,p=0818

2 =632, df=3, p=0087

=082, df=1, p=0359

y2=032,df=1,p=0579
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Table 2 Patient characlernistics (Continued)
Variables®

'1';5
Papillary carcinoma, n (%)
Ner
et
Follicular carcinoma, i (%)
Mo
Yes
Medullary carcinoma, n (35)
ex
es
Anaplastic carcinoma, n (%)
Mo
Autoimmune thyroiditis, m (%)
Ney
Vo5
Calcium day one, mmeld, mean (S0)
AL (KOR)
lonized calciurm day one, mmolfL, mean (50)
MO (I0R)
PTH, ng/L (pgfmLy, mean (SO}
MO (HORY
Calcium day two, mmel/L, mean (50)
ML (KOR)
lonized calcium day wa, mmal/L, mean (S0)
MO (I0R)
Revision for bleeding, n (34}
Mo
fes
Wound infection, n (%]
Mer
Wound hermatoma, n (%6
1¢]
s
Bleeding curing surgery, n ()
Me
e
Clinical voice hoarseness, n (%)
Mo

fes

Recurrent laryngeal nerve paralysis on one side, ORL, n (%)

No
Yes

Recurrent laryngeal nerve paralysis on both sides, ORL. 1 (%)

Hypocalcemia

Yes Mo

176 (88.5) 94 (65.7)
203 (79.0) 142 (99.3)
54 (21.0) 26 (182
257 (100) 399 (99.3)
0 1{07)
254 (38.8) 143 [100)
3ng 0

257 (100) 143 [100)
234 (51.1) 129 (902)
231(89) 14 (9.8)
205 012 224 {0073
205 (0.16) 225 [013)
0.98 (D07) 1.06 10.07)
0.56 (0.08) 1.05 (0.09)
2442 (18.27) 3997 (1750)
2147 (29.24) 3209 (2086
196 (0.12) 220 (0.08)
159 (018) 219 10a7)
094 (007) 1.06 10.07)
0.94 (009 1.05 [0.08)
254 (98.8) 142 (993)
303 100
257 (100) 143 [100)
245 (96.9) 140 [975)
831 320
258 (99.6) 143 (100}
1(04) o

245 (95.3) 139 {97.2)
12 4.7) 4 (2.8
252 (98.1) 140 (975)
5019 32N

86
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£ value

$2=046,df=1,p=0518

X2=120,df=1, p=0358

¥2 =168 di=1, p=055

¥2 =008, df=1, p=0857

<0001

<000

<000

<000

<000

$2=020,dl=1, p=1000

¥2=035,dl=1, p=0753

¥2=056df=1, p=1000

=084, df=1, p=0432

2084, df=1, p= 043
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Table 2 Patient characleristics (Conlinued)

Page 9 of 12

Variablas® Hypocalcernia 7 value
Na
No 143 (160)
Clinical manifestation of hypocalcernia, n (%)
None 197 (76.7) 143 (100) ¥2=3927, ¢lf = 2, p< 0001
Day 1 14(33) 0
Day 2 46 (17.9) 0
Hyporakemia without clinical manifestation, n (%)
Ne 60 (23.3) 143 (1€0) X2=21599,df=1, p <0001
Yes 197 {76.7) 0
Hyperakemia - Chvostek's symptoms, n (%)
No 243 (94.6) 143 (100) N =807 dl=1, p=0004
Yes 14 {(54) a
Hypocakemia - Troussead's symptoms, n (4]
Mo 249 (96.9) 143 (1C0) ¥2=454, df=1,p=0033
Yes 8 (20 a
Hypocakemia - Numbness of fingers, n (%)
Mo 199 (77 4) 143 (100) ¥2=37.75.df=1, p< 0001
Yes 58 (22.6) 0
Treatment comimenced in hospital with calcium and vitamin D preparations after surgery, n (%)
Mewne 23{89) 139 (972) X2 =29704, df =4, p <0001
Day 1 15 (5.8) a
Day 2 33(128) a
Day 3 50.9 0
On discharge 181 (70.3) 428

“Continuous variables are prasented as means and starldald devlatlons 150} & medians and interquartile ranges [IOR]; categuncal variables are presented as m [%)].

UStudent t test; “Mann-Whitney U test. " p<0.05, 2 test, " p <001,

of the development of hypocalcemia. The greater the
number of PGs found during surgery, the lower the
chance of hypocalcemia, The study by Thomusch et al.
determined that permanent post-operative hypocalcemia
was more likely to develop if less than two PGs were
found during surgery [40], On the other hand, other
studies have found that more PGs found during sur-
gery may be associated with temporary hypocalcemia
(12, 25, 41).

In our study, the number of PGs autotransplanted dur-
ing surgery was a statistically reliable predictor of the
development of post-1"' hypocalcemia {p=0.015). The
greater the number of autotransplanted PGs, the higher
the chance of hypocalcemia. Several studies have shown
that autotransplantation of one or more PGs results in a
far higher chance of hypocalcemia [12, 17, 18, 42]. How-
ever, several other studies showed no association be-
tween autotransplantation of PGs and  permanent
hypocalcemia [18, 25, 31, 43].

In our study, thyrotoxicosis <10 years before surgery was
found to be a statistically reliable predictor of post-TT

* p<0.001. AT Patatt

87

I h DR atarhl

hypocalcemia {p = 0.046). Thyrotoxicosis »10 years before
surgery was not significantly associated with post-T'T hypo-
calcemia (p =0.982); however, there were only 18 such
patients (4.5%) in our study. Based on our data, Graves’
disease was not a statistically significant predictor of
post-TT hypocalcemia (= 0.247), but again, it was only
diagnosed in 21 patients (5.3%). The multivariate analysis
by Thomusch et al. demonstrated that, in patients with
Graves' disease, both temporary and permanent hypocalce-
mia developed more often following TT [40]. Further, a
meta-analysis of four studies with 6681 patients showed a
greater frequency of post-operative temporary hypocalce-
mia in patients with Graves’ disease [40, 44-46),

Ligation of the trunk of the left inferior thyroid artery
{(p=0.003) and the trunk of the right inferior thyroid
artery {p < 0.001) were found to be statistically reliable
predictors of hypocalcemia in our study. In a study of
1411 patients, Park et al. found that saving vessels
supplying blood to the thyroid gland during surgery re-
duced the frequency of both temporary and permanent
hypocalcemia in univariate (p = 0.01) and multivariate
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Table 3 Assodalions belween palient Characleristics and 1isk of hypocalcemia - Univatiale model

Variable - . OR - 5% Cl ]
Thyrotexicosis before surgeny: no 1 0132
<10 years 185 101-2.70 0.046
>10 years 053 037-263 0982
Thyroidectormy without lymphadenectomy 0a3 035-113 0118
Thyroidectory with one sided central lymphadenectomy 162 0.86-304 0.134
Ihyroidectormy with central lymphadenectormy on both sides 13 0702
Upper branch of left inferior thyraid artery, ligation 0.74 0424
Lower branch of left infenor thyroid artery, ligation 052 0.28-1.38 0247
Trurik of left inferior thyroid artery, ligation 204 1.2/-329 0003
Upper branch of right infenor thyroid arery, ligation 125 065-241 0.500
Lower branch of right interor thyroid arery, ligation 150 0B4-4.31 0.125
Trank of right inferior thyroid artery, ligation 237 147-3.82 <0.001
Number of carkened parathyroid glands at the end of surgery 058 069-1.39 0925
Parathyroid gland hematoma 090 036-222 0813
Adenomatous nodules 077 045-132 0333
Colloidal nodules 1.13 0.73-1.75 0574
Papillary carcinorma 120 07=201 0.498
Autommune thyroaditis 051 045-1.82 0781
Graves' disease 055 0.20-1.52 0247
Calcium before surgery (ol 101-057 <000
Calcium, day 1 after suigery 000 0.00-0.00 <0.0M
Calcium, day 2 after surgery 000 0.00-0.00 <000
lonizad calcium before surgery 0001 0000-0013 <0.001
lonized calcium, day 1 after surgery 000 000-000 <000
lonized calcium, day 2 after surgery 000 000-0,00 <0001
PTH before surgery 1.00 059-1.01 0854
PTH, clay 1 after surgery 038 054-097 <0001
25-hydrexyvitamin D before surgery 059 059-1.00 020
TSH before surgery 113 0594-1.36 0157
FT4 before surgery 038 051-1.06 0525
FT3 before surgery 099 091-1.08 0854
PTH Parathyroid harmone, T3H thyroid stimulating FI3 free trii Fld free thy

(p =0.02) analyses [47]. According to Lee et al, sav-
ing veins on both sides of the thyroid may reduce
post-TT hypocalcemia (48], It has long been ac-
cepted that post-TT hypocalcemia depends on the
experience of the surgeon and the surgical technique

Table 4 Associations between patient characteristics and risk of
hypocalcamia - Multivariate madel

Vanable OR 95% {1 7l
Age 1056 101-1.09 0028
Gender 554 1.13-3126 0035
Calcium, second day after surgery 000 0.00-0.00 <0007

O Crededs ratio, C7 canfidence interval

used [49, 50]. Our study identified some risk factors
related to the surgical technique; hence, it is import-
ant not only to identify important factors following
surgery that may influence development of hypocal-
cemia, but also to reconsider the surgical technique
in order to minimize this risk, if possible.

In our study, the frequency analysis showed that
neither gender (p=0.351) nor age (p=0.207) had a
significant impact on development of hypocalcemia.
However, in the multivariate analysis, female gender (p
=0.035) and older age (p=0.029) were statistically sig-
nificant predictors. There is no definitive evidence on
the impact of age on the development of post-operative
hypocalcemia in the literature. Some studies suggest that
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temporary post-operative hypocalcemia is more commeon
in younger patients [15, 25], while others suggest it is
more common in older patients [19, 21]. A meta-analysis
of five studies with 2576 patients revealed no significant
association between patient age and temporary hypocalce-
mia [15, 17-19, 21]. While a meta-analysis of 10 studies
involving 3443 patients showed that temporary post-
operative hypocalcemia was more common in women [12,
15, 17-21, 23, 41, 51].

Conclusions

This study demonstrates that there is a number of differ-
ent patient (gender, age, and thyrotoxicosis <10 years be-
fore surgery) and surgical (number of PGs found
observed surgery, decreased Ca and iCa before surgery,
PTH on day one following surgery, and ligation of the
trunk of the left and right inferior thyroid artery) risk
factors predictive of the development of hypocalcemia
following TT. Our study suggests that it is important
not only to identity factors following surgery that may
predict development of hypocalcemia, but also to recon-
sider the surgical technique, in order to minimize this
risk, if possible, Identification of known risk factors
post-operatively could allow for early detection and ef-
fective treatment of these patients.
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Objective: The aim of this study was to compare 2 groups of patients, normocalcemic and
hypocalcemic, 6 to 12 months after total thyroidectomy and to determine the clinical value
of the calcium levels on hospital discharge.

Summary of background data: Thyroid surgeries are among the most common operations
performed in the world. Hypocalcemia after total thyroidectomy is a common complication
that is sometimes difficult to correct.

Methods: From January 2015 through April 2017, 400 patients were included in this
prospective multicenter study. All the patients underwent total thyroidectomy. By way of
random of selection, 2 groups of patients were formed: 30 patients who had a normal level
of calcium detected in the blood on discharge from the hospital after total thyroidectomy
(normocalcemia group), and 30 patients who had a reduced level of calcium in the blood on
discharge from the hospital (hypocalcemia group). In these groups of patients, various
parameters were determined.
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Results: The comparison of patient groups with normocalcemia and hypocalcemia on
discharge from the hospital and 6 to 12 months after surgery demonstrated that there were
no statistically significant factors for postoperative hypocalcemia. Generally, there were no
differences between the groups 6 to 12 months after surgery.

Conclusions: Treatment with calcium and 25-hydroxyvitamin [ preparations after surgery
leads to disappearance of both biochemical and clinical expression of hypocalcemia in most
cases. On discharge from the hospital, patients with more pronounced hypocalcemia
should be administered calcium and calcitriol preparations, even in the absence of clinical

sympto ms.

Key words: Total thyroidectomy — Hypocalcemia — Thyroid — Predictors

hyroid surgeries are among the most common

operations in the world.! Thyroid surgery is the
definitive management option for thyroid malig-
nancies and for benign diseases such as multinod-
ular goiter with compression symptoms.2
Hypocalcemia following total thyroidectomy (TT})
is a relatively frequent complication, which is
sometimes difficult to correct. Temporary hypocal-
cemia occurs in 50%—68% of post-TT patients,™*
whereas permanent hypocalcemia occurs in 3% of
post-TT patients.” * Temporary hypocalcemia is
defined by various authors as a postsurgery de-
crease in calcium (Ca), lasting for 6 to 12 months;
permanent hypocalcemia is a post-TT decrease in Ca
lasting for more than 12 months.® Post-TT hypocal-
cemia depends on a number of factors including
biochemical blood parameters before and after
surgery, clinical effects and factors related to sur-
gery, surgical technique, surgeon’s experience, the
patient, and the discase.”

The aim of this study was to compare 2 patient
groups: those with normocalcemia and those with
post-TT hypocalcemia on discharge from the hospi-
tal and to assess the frequency of hypocalcemia and
risk factors for its development in the long term (6~
12 months) after surgery.

Materials and Methods

From January 2015 to April 2017, 400 patients
underwent surgeries for various thyroid diseases
at Klaipeda University Hospital, Lithuania, and
Vilnius University Hospital Santaros Klinikos, Lith-
uania. Permission from the Lithuanian Bioethics
Committee was obtained for this prospective mul-
ticenter research (02,/12/2014, No. L-14-09/1, No. L-
14-09/2). All patients signed a consent form before
surgery. The inclusion criteria for this study were
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age =18 years and thyroid nodules, thyroid carci-
noma, or thyroiditis. Some patients had more than 1
indication for surgery. The exclusion criteria for this
study were previous hemithyroidectomy, lobectomy,
resection of the thyroid gland, and diagnosed
pathology of parathyroid glands (PGs).

Various factors that may influence post-TT
hypocalcemia were investigated, including preoper-
ative and postoperative biochemical blood parame-
ters, clinical effects and factors related to surgery,
the patient, and the disease. Postoperative hypocal-
cemia was diagnosed when the level of Ca in the
blood was <2.10 mmol/L. Before surgery, Ca,
ionized calcium (iCa), parathyroid hormone (PTH),
25-hydroxyvitamin D (25-hydroxy Vit D), and
thyroid hormones were measured. Length of stay
in hospital for patients after surgery was 2 days.
Measurements following TT on hospital days 1 and
2 at 6:00 am in the morning were performed. On
hospital day 1 after surgery, Ca, iCa, and PTH were
measured. On hospital day 2 after surgery, Ca and
iCa were measured. Clinical expression of postop-
erative hypocalcemia and the time when the disease
manifested were assessed. The impact of surgery-
related factors on postoperative hypocalcemia was
analyzed, including the number of 'Gs observed
during the surgery, number of autotransplanted
PGs, and ligation of vessels supplying blood to the
thyroid gland.

By way of random selection, 2 groups of patients
were formed: 30 patients who had a normal level of
Ca detected in the blood on discharge from the
hospital following TT (normocalcemia group) and
30 patients who had a reduced level of Ca in the
blood on discharge from the hospital (hypocalcemia
group). In these groups of patients, the following
parameters were determined: Ca, iCa, 25-hydroxy
Vit D, PTH, clinical expression of hypocalcemia, and
the use of Ca and calcitriol preparations on

345



EISMONTAS

discharge from the hospital and 6 to 12 months after
SUrgery.

All blood samples were taken from a peripheral
vein. PTH and 25-hydroxy Vit D were measured
with a Cobas e411 analyzer (Roche Diagnostics,
Mannheim, Germany). The normal range of 25-
hydroxy Vit I in the blood is 75.00 to 106.75 nmol /L
for men and 75.00 to 124.75 nmol /L for women. The
normal PTH range is 15.00 to 65.00 pg/mL. The
levels of Ca and iCa were determined with an
Architect ci8200 analyzer (Abbot, Wiesbaden, Ger-
many).

The normal range of Ca in the blood is 2.10 to 2.55
mmol/L, and the normal range of iCa in the blood is
1.00 to 1.30 mmol/L.

Statistical analysis

Comparison of health variables between hypocal-
caemia [no (0), yes (1)] groups was performed usin
Student #-tests and Mann-Whitney U tests. The 3~
test or Fisher’s exact test was used to estimate
association between categorical variables. The com-
parison of proportions between categories was
performed using the z-test. After testing for nor-
mality, we used parametric or nonparametric tests. P
< 0.05 was assumed to indicate significance.
Computation was performed using SPSS v24.0
statistical software (SI'SS, Chicago, lllinois).

Results

The inclusion criteria for this study were thyroid
nodules in 361 patients (90.3%), thyroid carcinoma
in 84 patients (21%), and thyroiditis in 37 patients
(9.3%). Some patients had a few pathologies. By way
of random selection, 2 groups of patients were
formed: 30 patients who had a normal postoperative
level of Ca (normocalcemia group) and 30 patients
who had a reduced level of Ca (hypocalcemia
group). There were 8 women (26.7%) and 22 men
(73.3%) in the normocalcemia group and 3 women
(10%) and 27 men (90.04%) in the hypocalcemia
group (P =0.095). The mean age of the subjects was
56.7 years in the normocalcemia group and 61.1
years in the hypocalcemia group (P — 0.195). The
mean weight was 82.7 and 83.4 kg in the normocal-
cemia and hypocalcemia groups, respectively (P =
0.867).

In our study, Graves’ disease was present in 2
patients (6.7%) in the hypocalcemia group. We did
not cbserve any patients with Graves’ disease in the
normocalcemia group (P = 0.150). Recurrent multi-
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nodular goiter was diagnosed in le case (3.3%) in
the normocalcemia group. We did not observe any
patients with recurrent multinodular goiter from the
hypocalcemia group (P = 0.313). Retrosternal mul-
tinodular goiter was present in 2 patients (6.7%) in
the hypocalcemia group, but there were no patients
with this condition in the normocalcemia group (P =
0.150). Thyrotoxicosis before surgery for <<10 years
was present in 7 patients (23.3%) in the normocal-
cemia group and in 9 patients (30%) in the
hypocalcemia group (P = 0.841). Thyrotoxicosis
before surgery for =10 years was diagnosed in 1
case (3.3%) in the normocalcemia group and in the
hypocalcemia group (3.3%).

On discharge from the hospital (day 2), symp-
tomatic hypocalcemia developed in 7 patients
(23.3%) of the patients from the hypocalcemia group
(P =0.019). Numbness of the fingers was present in 7
patients (23.3%). Chvostek’s symptoms were detect-
ed in 1 patient (3.3%) from the hypocalcemia group
(P =0.313). We did not observe any patients with
Trousseau’s symptoms. Six and 12 months after
surgery, numbness of fingers was present in 1
patient from the hypocalcemia group.

Histopathologic analysis revealed colloidal nod-
ules in 47 patients (78.3%), adenomatous nodules in
8 patients (13.3%), follicular adenoma in 3 patients
(5%), papillary carcinoma in 9 patients (15%), and
autoimmune thyroiditis in & patients (10%).

Thyroidectomy with 1-sided central lymphade-
nectomy was performed in 7 cases of cancer.

During the surgery, the surgeon tried to preserve
PGs, and PG autotransplantations were performed
in 6 patients (10%). In our study, 2 PGs were
observed in 20 patients (33.3%), 3 PGs were
observed in 28 patients (46.7%), and 4 PGs were
observed in 12 patients (20%). Four patients (6.7%])
developed PG hematoma.

To preserve the blood supply of each identifiable
I'G, careful extracapsular dissection was performed.
The upper branch of left inferior thyroid artery,
lower branch of left inferior thyroid artery, upper
branch of right inferior thyroid artery, and lower
branch of right inferior thyroid artery were not
ligated in all 60 patients (normocalcemia and
hypocalcemia groups). The trunk of the left inferior
thyroid artery and the trunk of the right inferior
thyroid artery were ligated in all 60 patients
(normocalcemia and hypocalcemia groups). The
demographic data of the subjects are presented in
Table 1.

On discharge from the hospital (day 2), Ca and
calcitriol preparations were administered in 37 of
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Table 1 Patients demographics awnd clinical chavacteristics
Variables® Mormaocalcemia Hypocalcemia P
Preoperative calcium, mmel/L
Mean (SD)° 2,374 (0.076) 2.336 (0.083) 0.072
MD (IQR) 2.38 (0.11) 2.36 (0.08)
Preoperative ionized calcium, mmol /1
Mean (SD)” 1.038 (0.042) 1.0124 (0.099) 0.027
MD (IQR) 1.03 (0.07) 1.02 (0.06)
Preoperative PTH, ng/L(pg/mL)
Mean (SD)° 53. 23 (18.54) 56.22 (15.50) 0.501
MD (IQR) 51.09 (19.57) 54.62 (25.035)
Preoperative 25-hydroxyvitamin D, nmol/L,
Mean (SD)* 45.03 (24.20) 43.44 (19.15) 0.77%
MD (IQR) 42.63 (30.44) 40.32 (29.75)
Preoperative TSH, mlU/L
Mean (SD) (1L.897 (0.883) 0.959 (D.843) 0.782
MD (IOR) 0.76 (0.77) 0.67 (1.34)
Preoperative FI3, pmol/L
Mean (SD)° 5,034 (1.227) 4,645 (480) 0111
MDD (IOR) 4.84 (0.75) 4.71 (0.67)
Preoperative FI4, pmel/L
Mean (5D)” 13.14 (1.71) 13.665 (2.118) 0.615
MD (IQR) 13.11 (2.46) 13.52 (3.35)
Thyroidectomy without lymphadenectomy, n (%) 30 30
No 3 (10.0) 4(13.3) =016, 86 =1, 1 = 0.688
Yes 27 (90.0) 26 (86.7)
Thyroidectomy with bilateral central lymphadenectomy, n (%}
No 30 (100) 30 (100)
Number of darkened parathyroid glands at the end of surgery, n (%)
0 28 (93.4) 22 (73.3)* € =716, 56 =2, n = 0.028
1 1(3.3¢ 8 (26.7)*
3 1(3.3) 0

FI3, free triiodothyronine; 14, free thyroxine; IQR, interquartile ratio; TSH, thyroid stimulating hormone.
*Continuous variables are presented as mean (SD) and median (IQR); categorical variables are presented as n (%).

BStudent i-test.
“‘Mann-Whitney LI test.
P < 0.05, 2-test.

the 60 patients. At the end of the study (6-12 months
after surgery), 18 patients received Ca and calcitriol
preparations. Of them, 14 patients used Ca and
calcitriol preparations irregularly due to osteoporo-
sis. They had a normal range of Ca in the blood.
Three patients used Ca and calcitriol preparations
regularly due to osteoporosis. They had a normal
range of Ca in the blood also. No clinical symptoms
were observed 6 to 12 months after surgery in 1 of
the 2 patients with hypocalcemia. The patient did
not take Ca and calcitriol preparations. The other
patient complained of numbness of fingers and was
taking Ca and calcitriol preparations. These data are
presented in Table 2.

Based on the data of our study, the comparison of
patient groups with normocalcemia and hypocalce-
mia on discharge from the hospital and 6 to 12
months after surgery demonstrated that there were
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no statistically significant factors for postoperative
hypocalcemia. Generally, there were no differences
between the groups 6 to 12 months after surgery.

A reduced level of Ca in the blood was
determined in the group of patients with hypocal-
cemia on discharge from the hospital; meanwhile, 6
to 12 months after surgery, reduced Ca in the same
group was determined only in 2 subjects. Other
subjects in this group had normal Ca levels in the
blood. In the normocalcemia group, Ca remained
normal both on discharge from the hospital and 6 to
12 months after surgery. We used McNemar’s test
and found that, in the group with postoperative
normocalcemia, there were no patients with hypo-
calcemia after 6 to 12 months, and long-term
hypocalcemia was determined only in 2 of 30
patients in the group with postoperative hypocalce-
mia. These data are presented in Table 3.
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Table 2 Clinival snd Bicchemical data on dischurge from the hospital (dey 20 and after 6 to 12 months

On discharge from the hospital (day 2)

6 to 12 months after surgery

Normocalcemia  Hypocalcemia

Normocalcemia  Hypocalcemia

Variables® (n = 30) (n = 30) P (n = 58) n=2) P
PTH, ng/L{pg/mL)
Mean (SD) 42,67 (14.460) 27.31 (19.491) 0.001 58.89 (31.57) 24.96 (28.02) 0.163
MD (IQR) 3867 (1721) 2726 (2741) 50,89 (29.34) 2496
25-hydroxyvitamin D, nmol /L
Mean (SD) 45.03 (24.20) 43.44 (19.15) 0.779 54.12 (27.88) 22.81 {15.05) 0.081
MD (IQR)* 42,63 (30.44) 40.32 (29.75) 49.33 (37.03) 2281
Caleium, mmaol /L
Mean (SD) 2.159 (0.087) 1.933 (0.110) <0.001 2.362 (0.091) 1.93 (0.142) 0,001
MD (IOR) 215 {(0.11) 1.94 (0.18) 237 (0.13) 193
Ienized caleium, mol/L
Mean (50) 1019 (0.045) 0,917 ((.049) <0.00 1007 (0.045) 0.860 (0.113) 0.8
MD (IOR) 1016 {0.04) 0.920 (0.08) 1.005 (0.06) 0.86
Treatment administered upon discharge
n (¥a) 23 (78.7) [\ );2 = 34.13,
dh =1,
7 < 0.001
No 7(233) 30 (100}
Yes
Have been taking calcium and calcitriol preparations, n (%)
No 41 (70.7) 1(50.09 x: = 13.98,
b0 =2
m = [L.066
Irregularly 14 (24.1) 0
Regularly 3(52) 1(50.00

Association between categorical variables estimated using x” test or Fisher's exact test.

*Continuous variables are presented as mean (SD) and median (IQR); categorical variables are presented as n (%),

PStudent i-test.
“‘Mann-Whitney 11 test.

Discussion

Post-TT hypocalcemia is one of the most common
complications of surgery‘m In the literature, most
patients exhibit asymptomatic hypocalcemia and
need no treatment or only oral administration of Ca
and calcitriol prcparatim'ms.“ Based on the data from
our study, 23 patients (76.7%) in the hypocalcemia
group had asymptomatic hypocalcemia on hospital
day 2, and 28 patients (93.3%) had it 6 to 12 months

Table 3 Calcemia on discharge from the hospital (day 2) and after 6 to
12 months (McNenmr's test)

Calcemia
6 o 12 months

Calcemia after surgery

on day 2

after surgery Normocalcemia  Hypocalcemia Total
Normocalcemia 30 (51.7) 0 30 [(50.0)
Hypocalcemia 23 (483) 2 {100) 30 (50.0)
Total 58 (100) 2 (100) 60 (100)

(* =21, df =1, P=0.150); P < 0.01.
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after surgery. Numbness of fingers on hospital day 2
after surgery was observed in 7 patients (23.3%) in
the hypocalcemia group. However, 6 to 12 months
after surgery, only 1 patient complained about
numbness of fingers. In a multicenter study with
14,934 patients, Rosato ef al® found that 10% of
patients had symptomatic hypocalcemia. However,
that study included patients who had TT (64.3%)
and smaller-scale surgeries on the thyroid (35.7%).%

Post-TT-reduced PTH recovers in many patients
within several weeks to 1 month after surgery.'>'*
According to the data of some studies, the function
of PGs after TT normally recovers when PTH in the
blood is 10 pg/mL or more and no hypocalcemia
symptoms are present.** In other studies, the
function of PGs returns to normal when patients do
not need to take Ca and calcitriol preparations.’!®
Many authors claim that post-TT function of PGs
becomes normal when a normal PTH wvalue is
determined in the blood, and patients do not need
to take Ca and calcitriol pmparaﬁons,16'1° Lorente-
Poch et al® reported that approximately 20% of

Int Surg 2018;103
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patients who recover from protracted hypoparathy-
roidism do so after 6 months. In our study, reduced
PTH in the blood was determined in 9 patients
during the first 24 hours after surgery in the
hypocalcemia group. However, after 6 to 12 months,
only 1 patient had reduced PTH in this group. The
patient complained about numbness of fingers and
was taking Ca and calcitriol preparations.

A refrospective analysis with 1054 patients
conducted by Ritter et al'" demonstrated that only
1.9% of patients developed long-term hypoparathy-
roidism 1 year after surgery and needed Ca and
calcitriol preparations. According to the data of our
study, persistent hypocalcemia could be anticipated
in 2 patients from the postoperative hypocalcemia
group. Of the 2 mentioned patients with hypocalce-
mia, no clinical symptoms were observed in 1
patient 6 to 12 months after surgery. The patient
did not take Ca and calcitriol preparations. The
other patient, with remaining numbness of fingers,
PTH of 5.14 pg/mL, and Ca of 1.77 mmol/L in the
blood 6 to 12 months after TT, regularly takes Ca
and calcitriol preparations.

Theamountof Cainthe blood is significant for faster
functional recovery of the PGs after TT. The greater the
Ca, the higher the probability of recovery of affected
PGs® Therefore, Ca and calcitriol preparations are
frequently administered on discharge from the hospi-
tal to patients with more pronounced hypaocalcemia,
even in the absence of clinical symptoms.

Many authors suggested routine administration of
Ca and calcitriol preparations to all patients under-
going TT.2! Others recommended postoperative Ca

measurements as the standard protocol of care™
Conclusions

Hypocalcemia is a frequent post-TT complication;
however, in most cases, it regresses after 6 to 12
months (especially if Ca and calcitriol preparations
are taken) and does not cause any long-term
negative effects. Based on the data of our study,
there were no statistically significant factors for
postoperative hypocalcemia 6 to 12 months after
thyroid surgery. Generally, there were no differences
between the groups 6 to 12 months after surgery.
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2 priedas

ASMENS, DALYVAUJANCIO KLINIKINIAME TYRIME,
INFORMAVIMO FORMA

VU moksliniy tyrimy kryptis — biomedicinos mokslai (medicina), 2014-10-01
Zmogaus biomedicininis ir psichologinis pazinimas bei gydymo metody plétra; Nr. PH-01
Ligy etiopatogenezé, diagnostika, gydymas, reabilitacija ir prevencija:
fundamentiniai ir klinikiniai tyrimai; Versija 01
Taikomasis tyrimas ,, Po visos skydliaukés pasalinimo operacijos issivysciusios
hipokalcemijos rizikos veiksniai ir jy klinikiné verté

Gerbiamasis/Gerbiamoji,

Sioje formoje pateikta Jums skirta informacija apie biomedicininj tyrima. Pasiraydami
ja Jus sutinkate dalyvauti moksliniame tyrime. Sioje formoje aptariamos tyrimo atlikimo
priezastys, mokslinio tyrimo procediiros, nauda, rizika, galimi nepatogumai ir kita svarbi
informacija. Jei nuspresite dalyvauti, paprasysime Jiisy pasirasyti $ig sutikimo formga. Pasi-
raSydami, Js sutinkate tyrimo metu vykdyti gydytojo tyréjo bei tyrimo komandos nuro-
dymus. Neskubeékite ir atidziai perskaitykite §] dokumenta, jei nesupratote kokio nors Zodzio
ar teiginio, butinai uzduokite visus iskilusius klausimus tyrimo gydytojui ar kitiems tyrimo
komandos nariams. Pries priimdami sprendima, galite pasitarti su Seimos nariais ar draugais.

Kvieciame Jus dalyvauti tgstiniame, klinikiniame tyrime ,,Po visos skydliaukés pasali-
nimo operacijos i§sivysciusios hipokalcemijos rizikos veiksniai ir jy klinikiné verté. Tyrimo
uzsakovas — Vilniaus universiteto Medicinos fakultetas. Uzsakovo atstovas — prof. (HP) dr.
Algirdas Utkus. Tyrimo trukmé — 2014-11-24-2019-11-24. Tiriamyjy skaicius — 400. Tyri-
mas vykdomas Vilniaus universiteto ligoninés Santariskiy klinikose ir Klaipédos universi-
tetingje ligoninéje. Tyrime dalyvauja 18-90 mety amziaus pacientai, kuriems buvo atliktas
visiskas skydinés liaukos pasalinimas.

Jums nustatyta skydliaukés liga dél kurios gydytojas Jums rekomenduoja atlikti visos
skydliaukés pasalinimo operacija. Po §ios operacijos daliai pacienty sumazéja kalcio kon-
centracija kraujyje. Taip atsitinka dél to, kad prie skydliaukés glaudziasi 4 mazytés liaukutés,
vadinamos prieskydinémis liaukomis. Jos gamina kalcio koncentracija kraujyje reguliuojantj
paratiroidinj hormong. Atliekant operacijg, Sios liaukutés yra i§saugomos, taciau Salinant
skydliauke jos neretai neiSvengiamai traumuojamos dél jy individualaus i§sidéstymo. Kalcio
koncentracijos sumazéjimas gali biiti laikinas (pasitaiko 10-25 % atvejy) arba nuolatinis
(trunkantis ilgiau, nei 6 ménesius; i§sivysto 2—4 % atveju). Kalcis Zzmogaus organizme atlieka
daug funkcijy, tarp jy bitinas nervy bei raumeny tinkamai veiklai palaikyti. Todél esant
mazai kalcio koncentracijai kraujyje, gali atsirasti nemaloniis pojii¢iai veide, rankose bei
kojose (,tirpsta®, ,,bado adatélém‘), raumeny mésSlungiai, nuotaikos pablogé¢jimas. Retais
atvejais — traukuliai. Sumazéjus kalcio kiekiui kraujyje po visos skydliaukés paSalinimo
operacijos ir iSryskéjus klinikiniams hipokalcemijos reiskiniams jprastai skiriami kalcio ir
vitamino D preparatai. Remiantis ankstesniy moksliniy tyrimy duomenimis ir nustacius $io
tyrimo pacienty rizikos veiksnius hipokalcemijos iSsivystymui, galimai kai kuriais atvejais
jau prie$ operacijg biity nustatoma didesné pacienty pooperacinés hipokalcemijos iSsi-
vystymo rizika nei jprastai, dél ko biity i§vengiama ryskiy pooperaciniy hipokalcemijy. Sio
tyrimo duomenys ir rezultatai leisty ateityje jau prie§ operacijg jtarti padidintg pooperacinés
hipokalcemijos iSsivystymo rizika ir imtis atitinkamy priemoniy jai sumazinti ar iSvengti.
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Tyrimo tikslas — nustatyti, kokie veiksniai lemia kalcio koncentracijos sumazéjima
kraujyje po visisko skydliaukés pasalinimo operacijos, ir ateityje pateikti rekomendacijas
kaip sumazinti $ios komplikacijos daznj.

Dalyvaudami tyrime, papildomy pavojy ar procediiry Jiis nepatirsite — reikalingi
duomenys bus paimti i$ jprastai pries tokias operacijas ir jy metu atlickamy tyrimy rezultaty.
Nebus papildomai sugaistas Jasy laikas. Jis nepatirsite papildomo skausmo ar kity
nemaloniy pojiciy. Iprastinis gydymo planas dél Sio tyrimo nebus kei¢iamas.

PraSome leisti naudotis Jisy medicininiais dokumentais: ambulatorine kortele, ligos
istorijomis, iSraSais bei tyrimy duomenimis. Informacija apie Jusy operacijg ir tyrimy
rezultatus nustatyta tvarka bus pateikta Jiisy $eimos gydytojui. Seimos gydytojas taip pat bus
informuotas apie atlickamg tyrimg. Informacija, gauta atlickant biomedicininj tyrimg, apie
Jusy sveikatos biikle, diagnoze, prognoze, gydyma ir kitus su Jisy sveikata susijusius
asmeninio pobtidzio faktus yra konfidenciali. VieSinant tyrimo medziagg Jisy atpaZinti nebus
imanoma (nebus naudojamas nei Jiisy vardas ar pavardé, nei identifikacinis kodas).

I§ medicininiy dokumenty bus naudojami prie$ operacijg atlikty Jusy kraujo kalcio,
vitamino D, skydliauke¢ stimuliuojan¢io hormono ir tiroksino lygio tyrimy rezultatai ir po
operacijos iSmatuoto kalcio koncentracijos kraujyje rezultatai. Taip pat duomenys apie
chirurginés operacijos tipa, jos metu rasty prieskydiniy liauky skai¢iy ir buklg operacijos
pabaigoje.

Kompensacija uz Jusy dalyvavima tyrime néra numatyta. Papildoma rizika, lyginant su
standartiniu i§tyrimu ir gydymu néra nustatyta. Jiis turite teis¢ atsisakyti dalyvauti tyrime
arba bet kuriuo metu pasitraukti i§ tyrimo nepatiriant jokios neigiamos jtakos sveikatos
prieziiiros kokybei ir prieinamumui.

Tyréjai skirs pakankamai laiko atsakyti j visus Jums kilusius klausimus ar neaiskumus.
Jeigu Jums i8kilty neaiskumy, bet kada galite kreiptis | Vilniaus universiteto ligoninés
Santari$kiy klinikos pilvo chirurgijos centro vadova prof. Virgilijy Beisa tel. 8 682 40200 ir
Klaipédos universitetinés ligoninés pilvo ir endokrininés chirurgijos skyriaus gydytoja abdo-
minalinj chirurgg Vitalijy Eismontg tel. 8 612 70764.

Leidimas vykdyti §j klinikinj tyrimg yra iSduotas Lietuvos bioetikos komitete

Lietuvos bioetikos komitetas
Vilniaus g. 16, LT-01402 Vilnius
Tel.: 8 52124565, faks. 8 52608640
El pastas: lbek@sam.It
http://bioetika.sam.lt

Vilniaus regioninio biomedicininiy tyrimy etikos komitetas
M. K. Ciurlionio 21/27, 228 kab., LT-03101 Vilnius
Tel./faksas: 8 5 2686998

El. pastas: rbtek@mf.vu.lt

Kauno regioninis biomedicininiy tyrimy etikos komitetas
Lietuvos sveikatos moksly universitetas

A. Mickeviciaus g. 9, LT 44307 Kaunas

Tel. 8 37 326889

El pastas: kaunorbtek@]lsmuni.lt
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ASMENS, DALY VAUJANCIO KLINIKINIAME TYRIME,
INFORMUOTO SUTIKIMO FORMA

buvau supazindintas su tyrimo ,,Po visos skydliaukés pasalinimo operacijos i$sivysciusios
hipokalcemijos rizikos veiksniai ir jy klinikiné verté* tikslais ir uzdaviniais, tyrimo eiga bei
procediiromis. Man buvo aiskiai ir suprantamai paaiskintos dalyvavimo tyrime salygos.
Savanoriskai sutinku dalyvauti tyrime.

Taip pat sutinku, kad tyréjai naudotysi mano medicininiais dokumentais, laikantis nustatyty
konfidencialumo reikalavimy.
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PACIENTO TYRIMO PROTOKOLAS
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4 priedas

CLAVIEN-DINDO KLASIFIKACIJA

Clavien-Dindo Classification System for Surgical Complications.

Grade

Definition

I

Any deviation from the normal postoperative course without the need for phar-
macological treatment or surgical, endoscopic, or radiological interventions (Per-
mitted therapeutic regimens are: drugs such as antiemetics, antipyretics, analge-
sics, diuretics, and electrolytes; and physiotherapy. The grade also includes wound
infections opened at the bedside)

I |Requiring pharmacological treatment with drugs other than those permitted for
grade I complication (would include blood transfusions and total parenteral nutri-
tion)

III | Requiring surgical, endoscopic, or radiological intervention

Illa |Intervention not under general anesthesia
IIIb | Intervention under general anesthesia
IV | Life-threatening complication (including complications of the central nervous
system) that requires management in a high dependency or intensive therapy unit
IVa |Single organ dysfunction (including dialysis)
IVb | Multiorgan dysfunction
V | Death
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Name, Surname:

Address:

Phone:
E-mail:

Education:
2000

2001
2006

20102011

Job positions:
2001-2003
2001-2004

2003-2006
2006—present

Training Courses:

2006

2007
2008
2008
2009
2011 02 05
2011
2012
2012

2012
2013

2013

20151017

CURRICULUM VITAE

Vitalijus Eismontas

Abdominal and Endocrine Surgical Department, Klaipeda University
Hospital, Liepojos 41, LT-92288 Klaipéda, Lithuania

+370 612 70764

eismontasv(@yahoo.com

Masters qualification degree in Health Sciences, Medical doctor,
Medical Academy of Medicine (KMU)

Intership in Telsiai City Hospital

Professional qualification of general surgeon, Medical Academy of
Medicine (KMU)

Professional qualification of abdominal surgeon, Vilnius University

Kédainiai Primary Medical Center, doctor

Medical Academy of Medicine (KMU), Pediatric Department, doctor
on duty

Kaunas Oncology Hospital, doctor on duty

Klaipéda University Hospital, abdominal surgeon

Interventional ultrasound, Vilnius University

1¥ International Bipolar Radiofrequency-Ablation-Workshop,
Innsbruc, Austria

Radioablative thermodestruction of liver, using ultrasound navigation
system, Torino, Milano, Genova, Italy

Pancreas tumors diagnostic and complex treatment, Kaunas Medical
University

Laparoscopic liver surgery with Harmonic, Ljubljana, Slovenia
Laparoscopic Gastric Bypass Course, Kaunas Medical University
Good Clinical Practice (ICH/GCP) training courses Amber CRO
Marupe, Daugavas 38/1, Latvia (8h)

Cytoreductive surgery + HIPEC, Bergam, Italy

Liver disease, Vilnius University

8 International World Congress on Peritoneal Surface Malignancies,
Berlin, Germany

Endoscopic TEPP- Hernia Workshop, Wipperfurth, Germany
Laparoscopic Gastric Bypass Course, Lithuanian University of Health
Sciences

Surgical treatment for tumors of the digestive system, Lithuanian
University of Health Sciences

Good Clinical Practice (GCP) training courses BETIS Nr. 2015-47,
Vilnius, Lithuania (4 h)
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2017 09 01-09 03  Laparocopic Gastric at Seoul National University Bundang Hospital,

Korea

2018 09 28—09 29  International Workchop on Laparoscopic Liver Surgery, Cordoba,

Spain

2019 02 26-02 28 TransEnterix Senhance Surgical Robot Training, Milan, Italy
2019 06 13—06 14 EMEA Bariatric and Metabolic Surgery Symposium, Hamburg,

Germany

201909 17 Laparoscopic Bariatric Surgery Workshop at the European School of

Laparoscopic Surgery, Brussel, Belgium

Study:

1.

TP- 434-025, A Phase 3, Randomized, Double- Blind, Double- Dummy, Multicenter,
Prospective Study to Assess the Efficacy and Safety of Eravacycline Compared with
Meropenem in Complicated Intra- abdominal Infection 2016- 2017.

TP- 434-008, A Phase 3, Randomized, Double- Blind, Double- Dummy, Multicenter,
Prospective Study to Assess the Efficacy and Safety of Eravacycline Compared with
Ertapenem in Complicated Intra- abdominal Infection 2013- 2014.
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