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Abstract
Introduction

Hypocalcemia is among the most common post-operative total thyroidectomy complications.
There are established risk factors predicting risk of hypocalcemia in patients underwent total
thyroidectomy. However, there is no single factor with high predictive power for post-operative
hypocalcemia or factors which predict hypocalcemia before surgery. There are several risk scores
published but not widely acceptable and there is no study externally validate those scores. Risk
scores by Pradeep' and Papanastasiou (CaReBe’S TiP Score)’ were externally validated using

database of Faculty of Medicine Ramathibodi Hospital.
Objective

To externally validate risk scores by Pradeep' and Papanastasiou’ and find their predictive

powers
Study design

A retrospective database of patients underwent total thyroidectomy during 2017-2021 were

obtained. Sensitivity, specificity, odds ratio were calculated from 2 risk scores.
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Results:

CaReBe’s Tip score from 3 and above has sensitivity and specificity 81.21% and 63.79%. For the
score 4 and above, sensitivity and specificity is 18.18 and 93.10. Area under ROC is 0.754. Post-
operative PTH level is the only factor that associated with 24-hr post-operative hypocalcemia and
clinically significant hypocalcemia for both scores. Due to limitation of data, predictive power of
Pradeep’s score cannot be calculated. Number of preserved parathyroid gland of less than and

equal to 2 glands significantly predicts permanent hypoparathyroidism.
Conclusion:

Post-operative PTH level below 14.9 pg/mL is a strong predictor for post-operative

hypocalcemia.

Keywords: total thyroidectomy, hypocalcemia, risk score

! From The Department of Otolaryngology, Faculty of Medicine Ramathibodi Hospiral, Mahidol University, Bangkok, Thailand
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(CSH) "un88l9 N198 corrected serum calcium
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Variable

Sex, n(%)

male 53 (17.67)

female 247 (82.33)

Mean age (SD)

total 54.68 (14.53)
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male 52.52 (15.47)
female 55.14 (14.31)
Large Nodule size >= 4 cm, n(%) yes 70 (29.17)
no 170 (70.83)
Large Thyroid gland size, n(%) yes 163 (96.45)
no 6 (3.55)
Retrosternal goiter, n(%) yes 9 (3)
no 291 (97)
Pre-operative TSH, n(%) high 3(1.04)
normal 248 (86.11)
low 37 (12.85)
Pre-operative vitamin D, n(%) < 20 6 (75)
>=20 18 (25)
Pre-operative Calcium, n(%) <9 16 (10.88)
Bethesda, n(%) | 11 (4.1)
[ 66 (24.63)
1] 60 (22.39)
v 9 (3.36)
V 52 (19.40)
VI 70 (26.12)
Post-operative Calcium at 24 hr, n(%) <8 37 (13.65)

39
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Preserved parathyroid glands, n(%) 0 1 (0.33)

1 2(0.67)

2 11 (3.67)

3 91 (30.33)

a4 195 (65)
Pathological report, n(%) cancer 214 (71.33)

non-cancer 86 (28.67)
Permanent hypoparathyroidism, n(%) yes 15 (5)

no 285 (95)

fgUrglugnudoyaniuni1sAunialy 1ICD9 06.4
complete thyroidectomy Wanaa 1,491 519
NRIANNANDDNAYLNUTNANDONLAYNITAUNA
(search item) 9Mng1uToya wwnaeg Uiy 407
518 ndeanAIIdeuLIvsELisudianinsing
Tnofideazivdodiae 300 118 anvndidneen
louA fUaeneTuN1HIAR lobectomy 1uen i
N19%1 neck dissection AN1THIAAADUNIT)
Inspuasinmiy way s9a ICD9 Aanain lng
Foyatugrunduiegiauandly aeedi 1

v =]
magamumiﬁm 2

JLie 9 Post-operative PTH < 14.9 pg/mL (OR
13 (959%C| 4.42-38.28)) wirtiu Tiduiusiunns
Annneuaadenludons sgraifeddamia
adf wazldfitedelaaefiduiusduning
permanent hypoparathyroidism ®¢1931¢
dAynsadio
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A5199 2 Odds ratio #en1siin 24 hr post-operative hypocalcemia Wag permanent

hypoparathyroidism v83tadsniu CaReBe’S TiP score

Risk of 24 hr post-

Risk of permanent

Subjects
N subjects with operative hypoparathyroidism
wit
Factors score 1, hypocalcemia
available
n(%) Univariate OR Univariate OR (95% CI)
data
(95% CI)
Pre-op Ca <9 147 16 (10.88) 1.55 (0.39 - 6.09) N/A
mg/dl*
Retrosternal 300 9 (3.00) 0.90 (0.11 -7.54) N/A
goiter”
Bethesda = IV 268 131 (48.88) 1.63 (0.75-3.52) 0.89 (0.29 - 2.73)
Large thyroid 169 163 (96.45) N/A N/A
gland® #
Abnormal TSH 300 40 (13.33) 1.72 (0.69 - 4.28) 1.68 (0.45 - 6.22)
Post-op PTH 270 123 (45.56) 13.00 (4.42 - 38.28) N/A
< 14.9 pg/mL

$: Number of subjects with large thyroid gland and 24-hr hypocalcemia = 0

#: Number of subjects with pre-op Ca < 9 and permanent hypoPT = 0, retrosternal goiter and

permanent hypoPT = 0, non-large thyroid gland and permanent hypoPT = 0, non-post-op PTH

<14.9 and permanent hypoPT = 0
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5197 3 Predictive power §18n19LAin 24 hr post-operative hypocalcemia ¥a3tladum1u CaReBe’s

TiP Score
Correctly
Cutpoint Sensitivity Specificity LR+ LR-
classified
(20) 100.00% 0.00% 15.94% 1
(21) 100.00% 1.72% 17.39% 1.0175 0
(22) 100.00% 25.86% 37.68% 1.3488 0
(23) 81.82% 63.79% 66.67% 2.2597 0.285
(=4) 18.18% 93.10% 81.16% 2.6364 0.8788
(25) 0.00% 98.28% 82.61% 0 1.0175
(>5) 0.00% 100.00% 84.06% 0 1
ROC = 0.7547, Observation 69
mwﬁ 1
§_
z
8
= 0.2)0 0.I25 0.50 0.‘75 14|00

1 - specificity
Area under ROC curve = 0.7547

A19799 3 Lazn? 1uaas predictive power 989 CaReBe’S TiP score fan15tAn 24 hr post-
operative hypocalcemia lungusieg1anideyansuns 6 Jade 91u7u 69 578 WUl sensitivity,
specificiry, LR+, LR- flal@ne uag ROC area U84 score WiinAu 0.7547
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A3197 4 Odds ratio #en1siiin Clinically significant hypocalcernia (CSH) wag Permanent

hypoparathyroidism 484U338m14 score Y84 Pradeep

Subjects Risk of CSH Risk of permanent
Subject with
with hypoparathyroidism

Factors score 1,

available Univariate OR | Univariate OR (95%

n(%)
data (95% ClI) @)}
Men > 60 yr 300 219 (73.00) | 1.19(0.24 -5.87) | 0.30 (0.11 - 0.86)
or post-menopausal
women
TSH < normal® 288 37 (12.85) N/A 1.93(0.52 - 7.25)
Pre-op Ca < 8 mg/dL* 147 0 (0.00) N/A N/A
Pre-op vit D < 20 24 6 (25.00) N/A 1.6 (0.12 - 21.59)
ng/mL°
Post-op PTH < 10 270 109 (40.37) | 13.84 (1.70- N/A
pg/mL* 112.50)
Post-op Calcium < 7.5 272 13 (4.78) N/A 3.74 (0.74 - 18.8)
mg/dL®
Preserved PTG < 2 300 15 (5.00) 2.23(0.26- 9.06 (2.48 -33.02)
19.11)

Nodule > 4 cm 240 70 (29.17) | 0.96 (0.18- 5.07) | 0.72(0.19 - 2.69)

vit D: Vitamin D, PTG: parathyroid gland, *: number of subjects with TSH < normal and CSH = 0, any value of pre-op Vit D and

CSH = 0, non-post-op Calcium < 7.5 and CSH = 0, *: number of subjects with pre-op Ca < 8 = 0

*: number of subjects with non-post-op PTH < 10 and permanent hypoPT = 0




44

Foyanrunisneil 4 fiflssszdvoesluunii
Inseaddinga 10 pg/mL wirduiidusiugiu
clinically significant hypocalcemia ® &1 9 3
Hudrdggnieans (OR 13.84 (95%Cl 1.70-
112.50)) lsl@nunsaa31s ROC curve lagaenis
14 score o4 Pradeep 833109 1urutoya
Pre-operative vitamin D level lsisnawe d1uau
vosseun s lnseediianuisafiuldiitesnia
wsewiniu 2 ey Wudadeiiealu score 983
Pradeep 7iduiusiun1siinnnizeasluunis
Insesdriaseseieddayniaadn (OR 15
(959%C] 2.48 - 33.02)) ffv 87io1gu1nNin 60
wazfndeinuauszdndouilontaiinanny
gosluunislnsesddininsiesasegisd
HedFgyn19ana (OR 0.30 (95%Cl 0.11 - 0.8))

unIasal

LﬁaﬁﬁaaﬂamﬂﬂﬁﬁﬂmﬁﬂizLﬁummwmu
U949 Papanastasiou §37eldarunsouans
Auduiusaanisiin azuealdonludens
7 48 F2lug NEWIFA wAIEIIUTINITLAN
aazuaaideuluidend 7 24 $9lusunu
\lesandoyasziuunaion 7 48 Falus nda
fnsauliinnweriieldinggi anvnens
Wina1n winldnwuindseau serum calcium 81
arlilafnmuszauwaadeu Tudennialy 48
Flaand g

Tunsanwiinuingl anuanunsaluniswennsel
AINT15189UVB Papanastasiou Aofinzuwuy
Faud 3 JulY fauliuazamnusunizdesay
81.82 ay 63.79 Wisunuiaeay 100 Lay 79.16
Tusiesuduaty waziinzuuudd 6 3ulus
AulkazANUTUNITSPUaz 18.18 uay 93.10

213815 ¥ A2 ayn uazlunth

Uit 23 atuil 2 nangrew - Funew 2565

WigunuSaeay 83.3 kay 95.83 lusngauauaiu

'
a 1

Fagasi1n 1 mae 9 UauLAEI N8 UNDUNTIN

F12,13, 19
u :] El

og1alsfin e deyadisidiuiu 69
518 11@319 ROC curve Wil area under ROC
= 0.7547 aglusgivgausula

Odds ratio (OR) a03iladaidssnonsiinning
wradenludendiveiuised desnitegns
w0 dleafsuiuuddesiunuy GUIVERREHTRT
PNNUNAALEDNBDNTUIIUITIAULUU LAAN
oondiuifeiiddeumalnsosslutuidodids
AFIMNNYIZTINET, WunziSalnsesdsiianiia
a3 (papillary thyroid carcinoma) u1ARINAT
1 931 WJudy eg19lsAnu n1sivuanaeinig
Aadenduarfnidensenauauddetuieyly
fudnwazvosinefivainvatsninnitnuide
FULUU

Yadum1u51891UU09 Papanastasiou Li@11150
Tdwensallenmageiluunisinsosdaanns I
desnngusnegefiiinmgsnaniidnnutes
Flvlalanunsaruiamieadild wazunailadei
ANUNTNATUIUN AT A LA LT AU FURUS AU
amvilegedifodfymena
PadefionainldnanisAnenildaenndeefiv
n1sAnwisuatulaun 1. liideyavesduds
U9ee19 Mo vunvessenlinsoss wasfoud
soulnsoumduwa., svaulaa@ouluidennou
H1eim, seaunaatdoululdoanainindn 2. Ty
nsAnwIAULUUlAY Papanastasiou LalgsgAu
waaden lutdend 48 42luandsdndn ua
esannladiideyaiiuinne §3ideddldszdu
whadey 7 24 Faluswdsnsauiiouansuun iy
wnu Jevilidayaendvlduiugn wagldldnss
Taguszasdni9idevean1sAnwidunuud



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 23 No. 2: Jul - Dec 2022

fosmswensaileniaiiaziinning uraldesly
dendvdanngUaondutiu 3. lumsAne
AuLUU TA181999U09Ua thyroid lobe au
Mohebati'® #iléaaugatiosndn 4 e, 1
$1989 FadnniAdnansenulumsdneain

20,21 411999 84,5099UAYVD

ultrasonography
thyroid lobe 81aldaruisaduungUae
waasdeuludons 16 4. SRR PR HELGIR
AsAnwiduaduilifiies 36 s18dateunin
nsAnYI Lﬁ@ﬁﬁﬁ@gﬁﬂ'}ﬂﬂﬁﬁﬁﬂmﬁﬂizLﬁu
MIUTIYIT1UVDY Pradeep WUINHLNEITL AU
gasTuumslnsesdinda 10 peg/mL winiudl
Fuiustunisiinnnzueadedludenseid]
WodAyv1enatin (CSH) agalitd1Agn19aia
\losaniidoyatiaduidusustadodiindsla
#11159@579 ROC curve 1@ n1siAusnwideu
w1s1lnsesafivesniiwiewinfu 2 deudu
Jasdeiaeainduly score v89 Pradeep

v & w

LUsSAUNEas LU InsesAR1nI150814
Jodn
"

(%

A
2

2D MWe

UNNEDR FIaanAaINuNISANYINoU
2, 234' 1 @ [ 1 \/L I3

ANUINSNUSIYIREUNIS N8R
Atdesninsoindu 2 seududaduldeeso
ANIEFBSIUUNITINTDEARIDIIT WATIIUIU
fOUN1I IR NS N LA AMUFUNUSNNEUNU
amMzgasluunisinsesndins adnelsAniudl

AnsAnwIau?

srwutladeideclaun seavy
gosluunislusesauarseaulaadodlulden
nEIN15HIFR 15U 01y LNANIIHAFATE
parathyroid autotransplantation @a1Uu il
nsHdareulnseuRd1uIutes uziSeray
Insoen AUNLIIDINDY ASHIRALANEADY
ﬁwmﬁaa‘ﬁ'ﬂadammﬂ (central neck dissection)
falanuuansaiueglunsiaznsan

45

JadefionadeinliuanisAnwiunndiady
n1sfnwduatulawd 1. G31uiuteyavedd
wUsU190819 Laln pre-operative vitamin D
level Wosun nsufjuRenalilansiannsie
roukdin ynlafiannudsssianisi vitamin D
Tuidend 2. S1urungusegadesiiuly il
Taianunsald logistic regression laluunsdade
Jeldarnnsouaninauly ANTuNIe wazen
nsihwenavInkaznaaula

Fos1finvesnisaneilann 1. 10y
n13AnwIuudounas vinlideyanatgegiall
9819310 wardoyautegsldlainisifiudeya
Tunsufdamll 2. envdianueaiandeuiios
nanvesnsivdeya wu Tuszuulinssienu
HANIRTIaNviBsUUanmsnaedl wililasey
nafiliusiegaden 3. fdoyauntetneiala
Fuaaudrdaldlafinasinsefumuideduativ
Vanue Fadesnfnanudedonandlasionis
Arnuani1sidecdu nisAnerludrandn
(prospective study) lagtiudeyavesiidisau
Melvasuniu

Tuewnan wwIRRLeNdesemiieliin
wuudssfiuanudesitianuanansaseelud
dioUszgndlldlumaneU foRlAHuimny
Tngagituinmsfnuivhluginedisunisiide
doulnsesdeonsanun ity Litusaude
Ei\ljﬂ’mﬁ%%ﬂ’lis\i’lﬁﬂ completion thyroidectomy
AITenUIIN1IAnwIFadiaunainvaleves
LNUANITARLIN a@:MWﬂLLﬁiﬂ%ﬁﬂﬁﬁaﬂﬂgaﬁﬁu
drulugfeseiugosluunisinsesananis
B msﬁﬂmﬁiﬁnmawﬁagaé’Tawa"qmwmsJ
Yave lun1s@nwrdueiaadrawuulsziiudid
Auanselunisnensainiionindadeifen



46

wiauwvuuszidiuiy wazfinanudululed
annsniteyadeundaunldairsuvudiasd
ANUTORANIAIILEBIEENISAN AzuARTEY
Tuidend fiszoznaiineg lasssyauidedls
WUUEININAN Tnenudn odds ratio vesladuunm
aztladeronisinnzuaadeuludonsinds
nsedalsivinty sefumslirsuuuusasiade
wihrduoaldlsdusmunuresilasusingninne
‘mﬂﬁ%azﬂaﬁmmﬁmwaawa%ﬁqLfluﬂimﬁuﬁ'
ANNSALANIALLEBIR NSRRI LAALT Y
Tudensmldusiugning

unagy

CaReBe’S Tip score il predictive
power @9 N1TLAA 24 hr post-operative
hypocalcemia 61310158 nw1duadu Ty
Avuuudans 3 JulU Sanwluazaanus g
Youay 81.82 uay 63.79 uarfinzunuuAaud ¢ Ju
Tufimnulatazanudnniziosas 18.18 Lay
93.10 IngAn area under ROC agluinauivausy
14 Tna sz parathyroid hormone 7id1n77
14.9 pg/mL fauduiusiunisiia 24 hr

post-operative hypocalcemia o898 d1A ey
RNGAG

lagnunsaSeuiisuanuly anuduniy
ANITYINUNENATIN LAZAINITINUIENAAUTDY
518971204 Pradeep Moiinsaindesifnuas
Joya 0819L51A1Y WUISEAU parathyroid
hormone Aifn31 10 pg/mL fauduiusiu
n151An clinically significant hypocalcemia
pgafidedAyn1eaian wagn1siAusne Aeu
W191INT08AtBYNIIUTBLINAU 2 HoU FUNUS

213815 ¥ A2 ayn uazlunth

Uit 23 atuil 2 nangrew - Funew 2565

iU permanent hypoparathyroidism ¢ 143

Y Y aa

YydgAYNIeana

AnRnssuUsENIA

Va v

KIVUUDUDUAL

1. frhomanansduiownmg o otaian
WINU1A1AT911E0 A WIANINYT AN
LANNYAIANSIIINYIUIATINIDUR
UWMIANedeufing ouy1aliiin1side uas
ULAUD

2. §Yemansnnnsdugunnd 93v
Uszdlnnna 019158UsEin1Anlan Mo u1dn
INYT AUTLNNYAIEATLTINYIUVIATINITUR
UMINGFuNTARA ﬁﬂ?ﬂmimqmmazmuau
N33

3. 91TOLNNINGL Datuns NinsuIing
9197158U5EINAIV @R D W1ANINeN
AMEULNNYAIEASLSINYIUIaTINITUR
UNNINLaENAnG Viﬂ?ﬂmimqmmazmuqm
N33

4. {YemansIngg as. wennduiu
1519 NATTITEUININYIAANNLaYTIEDA
TmUsnw LA fuadanisise



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 23 No. 2: Jul - Dec 2022

LONEITDN19DY

1. Pradeep PV, Ramalingam K,
Jayashree B. Post total thyroidectomy
hypocalcemia: A novel multi-factorial
scoring system to enable its prediction to
facilitate an early discharge. J Postgrad Med.
2013;59(1):4-8.

2. Papanastasiou A, Sapalidis K,
Mantalobas S, Atmatzidis S, Michalopoulos
N, Surlin V, et al. Design of a predictive
score to assess the risk of developing
hypocalcemia after total thyroidectomy. A
retrospective study. Int J Gen Med.
2019;12:187-92.

3. Chisholm EJ, Kulinskaya E, Tolley NS.
Systematic review and meta-analysis of the
adverse effects of thyroidectomy combined
with central neck dissection as compared
with thyroidectomy alone. Laryngoscope.
2009;119(6):1135-9.

4. Rosato L, Avenia N, Bernante P, De
Palma M, Gulino G, Nasi PG, et al.
Complications of thyroid surgery: analysis of
a multicentric study on 14,934 patients
operated on in ltaly over 5 years. World J
Surg. 2004;28(3):271-6.

5. Bergamaschi R, Becouarn G,
Ronceray J, Arnaud J-P. Morbidity of thyroid
surgery. The American Journal of Surgery.
1998;176(1):71-5.

47

6. Orloff LA, Wiseman SM, Bernet VJ,
Fahey TJ, 3rd, Shaha AR, Shindo ML, et al.
American Thyroid Association Statement on
Postoperative Hypoparathyroidism:
Diagnosis, Prevention, and Management in
Adults. Thyroid. 2018;28(7):830-41.

7. Edafe O, Antakia R, Laskar N, Uttley
L, Balasubramanian SP. Systematic review
and meta-analysis of predictors of post-
thyroidectomy hypocalcaemia. Br J Surs.
2014;101(4):307-20.

8. Shoback DM, Bilezikian JP, Costa AG,
Dempster D, Dralle H, Khan AA, et al.
Presentation of Hypoparathyroidism:
Etiologies and Clinical Features. J Clin
Endocrinol Metab. 2016;101(6):2300-12.

9. Caulley L, Johnson-Obaseki S, Luo L,
Javidnia H. Risk factors for postoperative
complications in total thyroidectomy: A
retrospective, risk-adjusted analysis from the
National Surgical Quality Improvement
Program. Medicine (Baltimore).
2017;96(5):e5752.

10. Husein M, Hier MP, Al-Abdulhadi K,
Black M. Predicting calcium status post
thyroidectomy with early calcium levels.
Otolaryngol Head Neck Surg.
2002;127(4):289-93.

11. Luu Q, Andersen PE, Adams J, Wax
MK, Cohen JI. The predictive value of

perioperative calcium levels after



48

thyroid/parathyroid surgery. Head Neck.
2002;24(1):63-7.

12. Noordzij JP, Lee SL, Bernet VJ, Payne
RJ, Cohen SM, MclLeod IK, et al. Early
prediction of hypocalcemia after
thyroidectomy using parathyroid hormone:
an analysis of pooled individual patient data
from nine observational studies. J Am Coll
Surg. 2007;205(6):748-54.

13. Lombardi CP, Raffaelli M, Princi P,
Santini S, Boscherini M, De Crea C, et al.
Early prediction of postthyroidectomy
hypocalcemia by one single iPTH
measurement. Surgery. 2004;136(6):1236-41.

14. Pattou F, Combemale F, Fabre S,
Carnaille B, Decoulx M, Wemeau JL, et al.
Hypocalcemia following thyroid surgery:
incidence and prediction of outcome. World
J Surg. 1998;22(7):718-24.

15. Sarkar A, Jana S, Basak B, Gayen G,
Sit S, Sarkar A. EVALUATION OF CLINICALLY
SIGNIFICANT HYPOCALCEMIA AFTER TOTAL
THYROIDECTOMY: A PROSPECTIVE STUDY.
International journal of current research and
review. 2014;6:05-8.

16. Ali S, Yu C, Palmer FL, Ganly I, Shaha
A, Shah JP, et al. Nomogram to Aid
Selection of Patients for Short-Stay
Thyroidectomy Based on Risk of

Postoperative Hypocalcemia. Archives of

213815 ¥ A2 ayn uazlunth

Uit 23 atuil 2 nangrew - Funew 2565

Otolaryngology—-Head & Neck Surgery.
2011;137(11):1154-60.

17. Celik H, Ozden S, Erdogan A, Tez M.
External validation of MSKCC postoperative
hypocalcaemia nomogram in Turkish
papillary thyroid cancer patients. Wiener
klinische Wochenschrift. 2016;128(11):458-9.

18. Mohebati A, Shaha AR. Anatomy of
thyroid and parathyroid glands and

neurovascular relations. Clin Anat.
2012;25(1):19-31.

19. Suwannasarn M, Jongjaroenprasert
W, Chayangsu P, Suvikapakornkul R,
Sriphrapradang C. Single measurement of
intact parathyroid hormone after
thyroidectomy can predict transient and
permanent hypoparathyroidism: a
prospective study. Asian J Surg.
2017;40(5):350-6.

20. Becker KL. Principles and practice of
endocrinology and metabolism.
Philadelphia: Lippincott Williams and
Wilkins; 2001.

21. Hertzberg BS, Middleton WD.
Ultrasound: The Requisites. Philadelphia,

Pennsylvania: Elsevier 2015.

22. Diez JJ, Anda E, Sastre J, Perez Corral
B, Alvarez-Escola C, Manjon L, et al.
Prevalence and risk factors for

hypoparathyroidism following total



THAI JOURNAL OF OTOLARYNGOLOGY HEAD AND NECK SURGERY

Vol. 23 No. 2: Jul - Dec 2022

thyroidectomy in Spain: a multicentric and
nation-wide retrospective analysis.
Endocrine. 2019;66(2):405-15.

23. Lorente-Poch L, Sancho JJ, Ruiz S,
Sitges-Serra A. Importance of in situ
preservation of parathyroid glands during
total thyroidectomy. Br J Surg.
2015;102(4):359-67.

24. Annebdck M, Hedberg J, Almquist M,
Stalberg P, Norlén O. Risk of Permanent
Hypoparathyroidism After Total
Thyroidectomy for Benign Disease: A
Nationwide Population-based Cohort Study
From Sweden. Annals of Surgery.
2021;274(6):e1202-€8.

49

25. Qin'Y, Sun W, Wang Z, Dong W, He L,
Zhang T, et al. A Meta-Analysis of Risk
Factors for Transient and Permanent
Hypocalcemia After Total Thyroidectomy.
Front Oncol. 2020;10:614089.

26. Su A, Wang B, Gong Y, Gong R, Li Z,
Zhu J. Risk factors of hypoparathyroidism
following total thyroidectomy with central
lymph node dissection. Medicine
(Baltimore). 2017;96(39):e8162.

27. Falch C, Hornig J, Senne M, Braun M,
Konigsrainer A, Kirschniak A, et al. Factors
predicting hypocalcemia after total
thyroidectomy - A retrospective cohort

analysis. Int J Surg. 2018;55:46-50.



