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HE . B WP REA R LG i TR SIS (GPTH) L5 Wk 5 B ) 4k 0k 18 (PHP ) J F_ BT
[ 84 % BT XM PHP Z A G TRMME, 7k @S 2017 51 A—2021 559 A ERIEE F & ERAT
VORI AP K 5164 F RIS AT IRAR BobEsm B B 69 16 R AH, %oit B ARG i iPTHIR L £ 5% A
T FR A4 B 1A) B & B TR B g o A oL, AT RO R B AL R & 5 R AT R JE 24 h e i iPTH AKF, RLIF 64
A4t B K IOHE PHP X AW L, FHARIER TR A PHP - A KL A Fe KRR A, 3L E A Fa R Z A B H )
W R FHT . % B F — % Logistic B AR 547 WK A A brik K JG K ZO PHP X A0y A B %, FIE 2R T1F
HAE(ROC) W2, At & T @42 (AUC) 547 fo & iPTH 7K 3 TR A A by K UG K Z M PHP & A& 89 FRMANA
SR REWEN R TR AR B RKATIPTH AR AR, 2F R4 FEL(P >0.05), SEAaTR< 18 %
FWEAN~4 B 1~3MA 4~6AAfe> 64 A £ K)E 24 h i iPTH KT ZAK(P <0.05); 5 1~4 Fbi,
1~3MA. 4~6AAFe> 64 R BF ARG 24 hfuiF iPTHAFAK(P <0.05) ;5 51~3AAER, 4~6AAfe> 64
A & # KRG 24 h i iPTHARFAK(P <0.05) ;5 H4~6MAE, >6 A EF KBS 24 h o FiPTHARTFIK(P <
0.05), FAAEHWA, S BMI, FARNE, ZFRRAEZ, RERERBHER, ZEEIHA TR,
AT PRI, A F OB, REAVIR . Hifl) R REEANZ )G FkCsdiFia, 2T FIRFIRAK
A, RET sk, RAT45, RaThi&iPTH, A 24 h wdrbis, £F ALt EL(P>0.05), KAEDTS
T EE T AL AL, RG24 hfd5Z b iPTHRTF KT AL AEL(P <0.05) . % BE—#K Logistic 3 #74E %
2 RED1ETF [6R=3.108(95% CI:1.415,6.829) ], KJG24 h 45 [6R=2.768(95% CI:1.036,4.072) ],
K6 24 h ik iPTH [OR=3.380(95% CI: 1.843 ,8.104) ] KT WARM AR R )G Z AKX PHP 8 R %
(P <0.05), ROCWE SR TR, diFiPTHRKFA FARR AR ARG KA PHP LA TN 69508 . 4557
MR AUC 471 4 81.48%(95% CI:0.613,0.930) ,76.69%(95% CI:0.726,0.803) ,0.817(95% CI:0.781,0.850) .
it FRBRAWA ARG 24 hfe i iPTH/R-F 5 PHP # A B R A %, ARG 24 hdn i iPTH K- 3K XM PHP X A
TR AR F
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Abstract: Objective To investigate the correlation between the changes of intact parathyroid hormone
(iPTH) and the time to hypoparathyroidism (PHP) recovery after total thyroidectomy and the predictive value of
iPTH levels for the occurrence of permanent PHP. Methods The clinical data of 516 patients with thyroid cancer or
benign thyroid lesions who underwent total thyroidectomy in our hospital from January 2017 to September 2021
were retrospectively analyzed. The recovery time of the postoperative serum level of iPTH to the lower limit of the
normal range and the distribution of the recovery time were determined. The serum levels of iPTH before the surgery
and 24 hours after the surgery were compared among patients with different recovery time. After 6 months of follow-
up, the occurrence of permanent PHP in the patients was observed, and the patients were subdivided into the
occurrence group and the non-occurrence group according to whether PHP occurred or not. The clinical data of the
patients in the occurrence group and the non-occurrence group were compared. The multivariable Logistic regression
analysis was performed to determine the risk factors for the occurrence of permanent PHP after total thyroidectomy.
The receiver operating characteristic (ROC) curve was plotted, and the predictive value of the serum level of iPTH
for the occurrence of permanent PHP after total thyroidectomy was analyzed via the area under the ROC curve
(AUC). Results There was no significant difference in preoperative iPTH levels in patients undergoing total
thyroidectomy with different recovery time (P > 0.05). Compared with patients with recovery time shorter than 1
week, those with recovery time between 1 week to 4 weeks, 1 month to 3 months, 4 to 6 months and that longer than
6 months had lower serum levels of iPTH 24 hours after the surgery (P < 0.05). Compared with patients with
recovery time between 1 week to 4 weeks, those with recovery time between 1 month to 3 months, 4 to 6 months and
that longer than 6 months had lower serum levels of iPTH 24 hours after the surgery (P < 0.05). Compared with
patients with recovery time between 1 month to 3 months, those with recovery time between 4 to 6 months and that
longer than 6 months had lower serum levels of iPTH 24 hours after the surgery (P < 0.05). Besides, patients with
recovery time longer than 6 months showed even lower serum levels of iPTH 24 hours after the surgery relative to
those in patients with recovery time between 4 to 6 months (P < 0.05). The sex composition, age, BMI, the operative
duration, the maximal diameter of the nodules, the malignancy of thyroid lesions, the proportion of patients
complicating with Hashimoto's thyroiditis, the proportion of patients complicating with hyperthyroidism, the
proportion of tumor capsular invasion, the proportions of lymph node dissection in the VI area, the lateral neck, and
behind the recurrent laryngeal nerve, the proportion of parathyroid autotransplantation, preoperative serum levels of
phosphorus, calcium, and iPTH, and the level of serum phosphorus 24 hours after the surgery were not different
between the two groups of patients (P > 0.05). The proportion of patients undergoing I-"*' treatment in the occurrence
group was higher than that in the non-occurrence group, and the serum levels of calcium and iPTH 24 hours after the
surgery in the occurrence group were lower than those in the non-occurrence group (P < 0.05). The multivariable
Logistic regression analysis showed that postoperative I-"*' treatment [OAR = 3.108, (95% CI: 1.415, 6.829) ], the
level of serum calcium 24 hours after the surgery [OAR = 2.768, (95% CI: 1.036, 4.072) ], and the level of serum
iPTH 24 hours after the surgery [OAR = 3.380, (95% CI: 1.843, 8.104) ] were risk factors for the occurrence of
permanent PHP after total thyroidectomy (P < 0.05). The ROC curve analysis revealed that the sensitivity, specificity
and AUC of the serum iPTH level for predicting the occurrence of permanent PHP after total thyroidectomy were
81.48% (95% CI: 0.613, 0.930), 76.69% (95% CI: 0.726, 0.803), and 0.817 (95% CI: 0.781, 0.850), respectively.
Conclusions The serum iPTH level 24 hours after total thyroidectomy is related to the recovery time of PHP, and
exhibits a high predictive value for the occurrence of permanent PHP.

Keywords: hypoparathyroidism; total thyroidectomy; parathyroid hormone; permanent hypoparathyroidism
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( Pseudohypoparathyroidism, PHP) 7 ™ & 5% I & & A9
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Friaik, 4 PORAREVIBRAS iPTH 254k 5 PHP YK & I 8] 456 28 Bt 7k Ak PHP BTN (i

ML 3 H R 5% B 3% 2 (intact parathyroid hormone,
iPTH) 1 2 98 5 ILAAR A5 i A i — A iR, A
TE I S AR A T I A o R LA B S A R
AU . A RS ARGE , RS I iPTH K- 5 AR 5
PHP % 2 A5 A 5 H H A B R AR 2 DI BR AR S5 1l 3
iPTH 72 46 5 PHP 4K &2 5} [] 1) 5C 28 S 7K A 1 PHP
T A H AT AN ERE . ST, A IS [l B
B AR 1 B 2 B B i 1= B A7 PR AR i 4 DD B R 1 H AR
g K FUOIR i BP0 728 S8 8 A e DR B8, B X 1k
[ R AT R, BN BIF 5 45 SRR a0 HiaE

1 #AREFE

Iife PR 53 44

[ Joi 4 43 B7 2017 47 1 H —2021 4 9 H 78 7K 1%
P 27 Bt B Je B B A7 HH AR 4 VT BR R (1% 516 45 F IR
Ji 98 S H AR M B 6 7 AR R I R B RE . e B
PE 99 i, Lotk 417 19 5 4 22 ~ 73 %, P-4 (4591 +
12.18) % ; K B i 45 5 (body mass index, BMI) 19.34 ~
27.81 kg/m®, ¥ (22.63 £2.69) ke/m* . 44 A Fr 1 -
OFF A CHUR AR 2515 R 210 1 F R B 12 3R 48 )
LWk ; @2 A 5 W BIESL ; OFF & F ARIEAE, I
17 HUIR B 2 DT BR AR s @ B 25 s @AF B> 18 %
© % H K B BE Ui Pr 25 (American Society of
Anesthesiologists, ASA)® 2% [ ~ 11 2% ; DIl K 7%k
SEHE . HEBRARME : QBEEAR S F AR L QF I
TR AL | 9 KU PR 43 D 0 5 B0 I L A i IR
FRYIREA 4 @A B SON N D REBE 15 s ©F
R YT ©)™ I A6 3 W 0 T g BE AR ; DA T
B R 4k A= 25 D 5 F#b SRR T s @ AR AT AEFE AR Il
B B R S5 IR s QAT A R E R . AL 2
R HE K ANE PHP B 835 0 R HE LRI K AR 4
G327 1489 i . AR IY 48 R B R A AR L 51 43
e, B MR 8 % g R &

1.2 FHik

121 i iPTH#A N REBEFRF(FARY
K. ARJG 24 h # KA 5 mL, L3200 r/min &0
12 min, E0ER8 em, FEIMNTE, B T-20 CIK
FORAE o R4 H 3l AL~ Ot S g 43 B A (7Y
5 : COB-SE601 , 7[5 % [T 24 w] ) M 2 il %5 iPTH 7K
-, W& T R E YR A IRAF
122 FREKREET BEYTHARESTIER

1.1

AR A H R RS A0 Ak B RS 53 5 e R AL R B HIR 5%
Ji L 5 B AU B 8 A2 A2 45 Y R 55 R T SR AT
HHE, AR TSI RN . R SR 2 ¢
R A T 5 A S W (] 24 5 - H20153296 , LR JR ik
2l e A A PR w), AR - 10 mL: 1 g) il A 150 mL
Az AR K TP K U 5 RS R BT I
1155 7K 3 < 2 mmol/L B 75 25 T i Bk A+ 85 3 d, Al AR 45
SN A Y AE K IF AP S HIRAR 7R AR =
P S AL B TR 5 5 o 2 i) I TGS IMLAE o7 328 0 /b b 3k
2y i
123 k2 PHP #I B DI iPTH< 15 pg/mL;
@l 45< 2.15 mmol/L; T i FH 4 4= 2 D 5045 51 2% it
RS iAE A OCRE RS ARJF 6 D H B Bk B h
(%) 1 o RIVAT S B Sy & 2B KA P PHP
124 s RFARCE W IEIE 9 AT BE R M R
T A BB AR 7K AE PHP & A2 B9 RH C B8R, 4035 1
S AR BMI, F AR A] 259 i K ELAR ARG e B
G REEITH AR R G IFHARR )
eI HE JEREBRAL JEEITIREE A (VX
FUM DX B W 3R 28 05 7 ) 2 S AT FAR S5 IR A IR RS
AR JF &R HEAT P TIRYT R BURIAR S 24 hof # | 1
5 K i iPTH KV B fs 6 0 H BT
1.3 Sit=FiE

AR 73 BT R JH SPSS 21.0 G it 8 ik . i YR
DASIEL = bR 2 (x £5) Fom, LR ¢ 46 50 sl s )
70, DI H A LSD—1 K3 5 B9k LUK
BB (%) e, HLE T A3 5 52 0 PR 3R 1 40 B
FAZ R R — i Logistic [ AR R 5 25 3238 3 T A 4F
1iF (receiver operating characteristic, ROC) 4. P<
0.05 2R A G 7F L

#HR

21 AEREREEEART RG24 hf1iFiPTH
KELEER

AN TR R A st i) FRHR B 4 D) B3k B8 35 R i iPTH 7K
PR, AT 200, ER TG HEE L (P>0.05) .
AN TR K 52 B ) FROBR R 4 D) B BB A R S 24 b I T
iPTH K F- L3, & 22500, 2R A G2 B X
(P<0.05), 5ER < 1 B LR, 1~48 .1~
3 4~ 64T FI> 640 H BE RS 24 h Il iPTH
KL (P <0.05); 51 ~4JHAH, 1 ~34H 4~

2
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6 ™ HM>6MHBEHFARG24 I PTH KM 22 WAREEFIRELE

(P<0.05); 51~3MH K, 4~61HH>61H WO PR AR  BMI L, F AR]85 15 e kK
BH ARG 24 b5 iPTH K F IR (P <0.05) 55 4 ~ EAR ARG B ROE PSS IR R A G IR A HUIR B
6 A LH > 6 N H BEARG 24 h LV iPTHAKHR % BEHS IR Shie Tt R /AN 275

(P<0.05). W1, A7 VLK B X W3R 4 28 05 J7 ik EL 4 s R T
‘ N ~ TR 2 M5 AR R AR I A T 045 AR o 3
1 ARMERBEEERE . ARE24 h 5 iPTH A J5 24 h B LS, 2 RG22 8 X (P>

iPTH7KFELEE  (pg/ml, x + ) . . . .
PTH? pe/mL.. x 0.05). FHALIEHZAIE “Ti97 AJE 24 h IS AR

MR o AEPTE AR i iPTH H R 25 RATS R (P <0.05) %

<1J 148 5104+ 15.03 29.14 £7.25 9 PESE 5 TR R A AR 24 h LEE % 1ML
1~4/ 162 4821 +12.76 2474+ 6.19 iPTH ACE MR Tk B A4, W2,

1~3/4H 138 4753 +13.27 18.61 £5.13 23 HINERELSYBRASKAEPHP £ 4ME
4~641 41 47.08+12.18 1529 +3.75 [l % —##% Logistic B3 27

> 641 27 4562+ 11.76 10.16 +2.13 LIRS STIAS7 (F= 0,082 1) . AJ5 24 b 1l 45
i 1919 109656 KMl 3 iPTH /K P (U Sy SEAE ) o A 728 4, R
Pl 0.106 0.000 IRADIR AT 5 A A PHP A BE (A =

F2 REAMKREZEBBEIRKZLILER

RAH 27 8/19 48.69 + 13.27 22.18+4.13 118.32 +30.21 21 6
KEAA 489 91/398 45.76 £ 11.83 22.65 +4.69 112.75 £ 27.36 403 86
X/ A 2.004 1.245 0.510 1.024 0.375
PAH 0.157 0.214 0.610 0.306 0.540

RAH 2 25 8 19 2 25 10 17
KREHEH 24 465 112 377 54 435 254 235
X/ fE 0.334 0.649 0.350 2275
P{H 0.563 0.421 0.554 0.131

KA 24 3 9 18 9 18 1 26 13 14
KREAH 385 104 120 369 132 357 14 475 96 393
X2/l 1.606 1.055 0.518 0.064 12.488
PE 0.205 0.304 0.472 0.800 0.000

KM 1.49+£0.28 1.28 +0.21 2.14+0.85 1.58 +0.41 45.62+11.76 10.16 +2.13
KEAA 1.52+0.31 1.35+0.26 2.21+0.92 2.06 +0.59 48.78 +£12.03 23.55+5.01
X/ A 0.492 1.374 0.386 4.170 1.330 13.808
PAE 0.623 0.170 0.699 0.000 0.184 0.000
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Friaik, 4 PORAREVIBRAS iPTH 254k 5 PHP YK & I 8] 456 28 Bt 7k Ak PHP BTN (i

0, kK= 1)#17 2 A FE — M Logistic M H 5347, o, =
0.05, = 0.10, 45 R TR . ARJ5 "THRIF[OR=3.108
(95% CI: 1.415,6.829)], A JF 24 h Ifi #5[ OR=2.768

(95% CI:1.036,4.072)]. ARJ5 24 h IfiL i iPTH [OR=
3.380(95% CI:1.843,8.104) 7K S HUR IR 4V s AR
Jii & K AME PHP B FEIG R 2 (P <0.05) . W3R 3,

#F3 EMEREEVIRAR KA PHP % 41 Logistic B35 51
. 95% C1
H A b S, Wald x* P OR
TR LR
p NER i 1.134 0412 7.576 0.003 3.108 1.415 6.829
AR5 24 h I 45 1.018 0.432 5.553 0.021 2.768 1.036 4.072
AR S5 24 h i iPTH 1218 0.376 10.493 0.000 3.380 1.843 8.104

2.4 MiFPTHKEIRRBEVIBRAREKAE
PHP % 4 B9l ¢ &

ROC M1 £k 2 M 45 2R 7R, L7 iPTH 7KSF- X HR
Ji 4= VI BR AR5 7K APE PHP $50I0 9 S50 R S L
AUC 53 51 24 81.48% (95% CI1:0.613, 0.930) . 76.69%
(95% CI:0.726,0.803) .0.817(95% CI:0.781,0.850) ,
L 1A 4,

1.0
08 I(J_/J
= 06 [
#
E g4t
02}
0.0 s : : :
00 02 04 06 08 1.0
-5k
B1  miFEiPTH K AR BR £ VIR R g &k At
PHP 4 ROC ® %k
3 ifit

PHP — FJ2& R4 AR BR A BHG YT B e, Horp
— 43 Ry B AT A AR A AR 5 R AR L B
53 R K AP PHPY 2 S 58 4l 38, 7K A1 PHP
() & A F 2k 590, B AT I IR o 3 2 a4 7
Yk D BES F %K AP PHP EATIRYY  (H R E AT
2 KBS IfURE , AT X0 I AE L P 4 T SR R 4L
TR T RIS TR Y B AR KO AR T
Joi

AR AR R, R IR 2 DIBR A S 24 hoif v
iPTH 7K ¥~ 5 PHP & & B [ fE AF — /2 I C &, BRI
S YIBRA G PHP WK & I A, R S5 24 hoifL i iPTH

IKFREAR . A BT H R B AT RE by, M3 iPTH ZKSF- A8 4k
Al — g R R S IR 55 AR Y D g A8 Ak, K OF i
I AT BB 7E FH DR R 4 0 5 AR wp X FEOIR 55 R 104 452 497
KU ECONF] T PHP (VR E o FAR 55 R 67 T FER AR
Je AR, B 5 FR R A 2O, A R IR 4 U Bk
A AT SO PR IR 55 R R T R I ok AP
PHP 11 4, (H7E T AR 72 32 £ ) BRI EH R |
g kbR 25 22 R 2 52, N AT 57 4k A 4 45 IR
55 M, HE TS PHP B 32 K A PE PHP 7 A
FE 45 F H HUIR IR 4 VTR R J5 7k A PE PHP &4 30
5.23% , 5 BEAE 7 K T AR 9 45 SR 1 5.22% HH AT,
i — 2R S HUIR B 4 DI B R Ji5 7k A M PHP & AR 3%
B, ABFREEREN, ZAEH PRI SR TR
KA, ARG 24 ol 45 K i3 iPTH K K F R & 4
M, I 2 2 N E — K Logistic [0 19 70 7 & W AR J5 '
1BIT ARG 24 h 55 AR JS 24 b iPTH 7K F 2 )2
2 FEOBR AR 42 D0 bR R S K AP PHP 9 5 B 2R .
A3 BT H DR T B Sk AR S DR B W PR AT
SHAYT 51 & PHP W] REJ& B TR ' AR 5| & 4l
X AR T B FOPR 55 B 7 A — i 1 R S R AR 4, D
S F BN S A B R R MU Bl T 1 B
T, T YESE A R I AR W R A M AR TR T
R LA Y T 5K A 48 DR 7k A PE PHP (& 2 1%
AARIMLAES , A5 24 h L 45 ACE AL, 7T S8R & &
A AR MLAE , 36 0 & A PHP (1) & 42 XU . iPTH 7]
ELEP DU BRI, RS 24 h LT iPTH 7K 7 B
5, B R 55 B 400 405 6 ™ L, o 2 s [R] U LK B
2 OF F KR Ok A PE PHP B & A2 X RS s o
ROC M5 W4 S R, I3 iPTH 7K 7 X FUR R 4
YIBRA J5 7K A 1 PHP B0 () UM 4 5744 & AUC
A3 59 g 81.48% . 76.69% . 0.817 , 3 /8 A J5 24 h Il ¥4
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iPTH 7K X ik At PHP B 00 A (6 58 i o A3 AT I3
iPTH 7K - 7] %5f 7K ZA P PHP 47 5000 (4 7 BEHIL 1y -
iPTH 1 2y FAR 55 B = 40 JE T 4 0 1 i e P % 22 i
KWME, SH RS W dae s UM, 2 500K
5l A AR %) 9 Y, JE RT3 e 1 a3 v A S ) vk
&, IAE i 8 B, a5 i g T X A BT g
W 5 R B TD 5 AR I LT iPTH 7K - A ARG 7T 850 41 45
IMLAE , 52 07K A M PHP B9 & A= o BRI J5 24 ho i i
iPTH 7K 7k A PE PHP () T30 A (B 45 55 -

g5 ERrak  HOIR B2 UTER R J5 24 ho il iPTH 7K
P55 PHP WS I (8] AH 5, R 5 24 ho Il iPTH 7K %
K A PHP 9 S50 A (18 458 e, A B3I PR A 0 A7 FIR
JI A U BR A HR 35 0 103 iPTH K S , DU PEAS A G 7k
ANE PHP 11 & A2 B o ASHIF 9 19 Jay BR 1 A B vy
WS, 0I5 22 W58 ik B 3R G 22 rhols 18 B 2L W] 2
Hik— LR .
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