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%k & ME RS IR RETUIH BB AN R ER 5 MEX T 5
KA MZ S5 IEIE

Mk, Am, B0E, ERD A, EA, A

(1EMERXFHRAEFR, TF 40 121001; FEARMK EIF RIS LN O ER 2. FHRIRILR SN
31284, L& Fd 250031)

W OE EE5H/: TRFBRUIBRA (PTX) ZiAY7METR Vs e v & v AR SE ITh e T #F (SHPT) A
BTk, PUEARESE (SH) 2RSS H W H ™ H A JF A, ARHTA R0 SH X SHPT 35 /9 R f5 45 21
Rt X PE T BUA T A I R, AT JE SH XU 003 7 R Ge . Bk, AWF5ER S SHPT
ST PTX J5 & A SH I 16 By IR 28 1 Sl A i JRURS: T 91 3 #5580, AR I IR AR AL 2%

F5ik s MBS BT 2010 4F 11 H —2022 4F 3 J 78 i A B A 550 242 506 ) Ot 3 BA 55 L 7S O B B A7 HEAR 55 i
U AR A (PTX+AT) 19513 6] SHPT B F IR GORL, N4 B Hie ABERT [H] 430 JEA 2] (404 441))
BUEZH (109 41)) o ARIEAST 3 d AR L E5 K P65 50 SHEH AR SHAL, ST RMEZ W R
SyHT, LA E RS SH kST fE K R &, FIH Logistic [8] 744 8t SH KU 5000 PE 43480, 43 591 76 A 2 1l
IS UEZH N FH 323 TAERRIE e (ROC) XA 7R HEAT PN S 56 31E F1 73 56 4E

R 2AS3HIEFH 2376 (46.20%) kARG SH, FEEBH S, RHRESTER, KIFREE. &
AR AR DL ORI LT L B EREE (ALP) . AEA . A5 . EBTRERIME (PTH) |
BER . RHT LB 5 C o ik o i v Be (B-CTy) 5 RJE SHEIW A X (3 P<0.05); ZHEGH IR,
AR ALP>363.5 U/L. iPTH>2 239 pg/mL. B-CT,>3.305 we/L Fl B 25 4 45 J2 AR J5 SH A2 7 /G 6 R 2%, AR
1M 45 >2.50 mmol/L 42 R J5 SH {53 I & (¥ P<0.05) . ¥ ALP>363.5 U/L . iPTH>2 239 pg/mL . B-CT,
>3.305 pg/L AE A 000 X 4 8 SHRURS: 5000 37 20 B 78, BRI 23 SR 7. 4. 643, FIMERT R 045,
SER R, 10~13 50 SH & A2 3R 58.82% 17 43I SH % 22 Ry 82.93% . 1% A6 R 75 1 445 2 1 36 i 41
ROC Hi £k F AT AL (AUC) 43 %10 0.811 (95% CI=0.768~0.853) . 0.826 (95% CI=0.745~0.906), ¥4 4;
AR (1 P<0.05)

590 M ARy SHPT /B 547 PTX T & 2 SH A JXURS: T 9 43 45 764 1500 580 8 4 -, vl 1 AR i 1300 v XU
B, NGRS S SHPT B # WA G & AR T IR EE S

X § A HUIRZS BRI RETCHERE , Ak R 1E; WARSZIRUIBRA ; RE5I0AE; fER KR
FE 5 %S R653.2
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Establishment and validation of postoperative risk scoring model

for severe hypocalcemia in patients with secondary
hyperparathyroidism after surgery

GUO Yingying'?, ZHOU Peng’, LI Xiaolei’, ZHUANG Dayong’, YUAN Jing’, YUE Tao’, HE Qingging’

(1. Department of Graduate School, Jinzhou Medical University, Jinzhou, Liaoning 121001, China; 2. Department of Thyroid and
Breast Surgery 3. Department of Information, the 960th Hospital of Joint Logistic Support Force of PLA, Jinan 250031, China)

Abstract

Key words

Background and Aims: Parathyroidectomy (PTX) is an effective method for the treatment of refractory
or progressive secondary hyperparathyroidism (SHPT). Severe hypocalcemia (SH) is a common and
serious postoperative complication. Preoperative prediction of SH has crucial clinical value for
postoperative management and targeted intervention of SHPT patients, but the risk prediction scoring
model has not been established. Therefore, this study was designed to investigate SH risk factors in
patients with SHPT after PTX and construct a preoperative risk prediction score model for clinical
application.

Methods: The clinical data of 513 patients with SHPT who underwent total PTX plus
autotransplantation in the 960th Hospital of PLA from November 2010 to March 2022 were
retrospectively analyzed. According to admission time, they were allocated to model group (404 cases)
and validation group (109 cases). The patients were classified into SH and non-SH groups according to
the lowest serum calcium level within 3 d after surgery. Univariate and multivariate analyses were
conducted to determine the independent risk factors for postoperative SH. Logistic regression was used
to establish a predictive scoring model. The receiver operating characteristic curve (ROC) was applied to
verify the model internally and externally in the model and validation groups, respectively.

Results: In the whole group of 513 patients, SH occurred in 237 cases (46.20%). In the model group,
univariate analysis showed that pruritus, height shortening, age, preoperative hemoglobin,
alkaline phosphatase (ALP), albumin, serum calcium, intact parathyroid hormone (iPTH),
osteocalcin, S -Crosslaps (f-CTy) were significantly associated with postoperative SH (all P<0.05).
Multivariate analysis showed that preoperative ALP>363.5 U/L, iPTH>2 239 pg/mL, p-CT,>3.305 pg/L,
and height shortening were independent risk factors for postoperative SH and preoperative serum calcium
>2.50 mmol/L were protective factor against postoperative SH (all P<0.05). The ALP>363.5 U/L, iPTH
>2 239 pg/mL, and f-CTy>3.305 pg/L were used to establish the SH risk prediction scoring model, with
the positive corresponding points of 7, 4, and 6, respectively, and the negative value of 0. The results
showed that the incidence of SH was 58.82% at 10-13 points and 82.93% at 17 points. The area under
ROC curves for the model group and the validation group was 0.811 (95% CI=0.768-0.853) and 0.826
(95% CI1=0.745-0.900), respectively, both of which were statistically significant (both P<0.05).
Conclusion: The risk prediction scoring model effectively predicts the incidence of SH after PTX in
SHPT patients, which can be used to identify high-risk patients before operation and provide an essential
reference for clinical guidance of postoperative management and treatment of SHPT patients.
Hyperparathyroidism, Secondary; Parathyroidectomy; Hypocalcemia; Risk Factors
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AR, 1 MHE BEW (chronic kidney disease ,
CKD) BB R 2BV HN H 4857, Sl
R A B 11 4 R T R 4k D FROIR 55 iR B

B8 JC ¥ (secondary hyperparathyroidism, SHPT) +&

CKD &8 & % Wy JIf &, 7T S ECE % . Bk S
G I 45 22 R ST, T R )RR Y AR T T A
KoKW S Bk %R W R OR
(‘parathyroidectomy, PTX) & F W EHE ST R
o [ P BlHE J P SHPT /3, I R 7 &% ik 210, ™
HARES M AE (severe hypocalcemia, SH) J&PTX K J5
WL H A IR A, KRN 31.7%~763%, ™
GRS TN (| R PN~ B o 0 T AL
A H AT RCHI SH %) SHPT £ & i R J5 45 B & £ X}
PETFiG T B HE R IG RO E, A OCHE 55k
B, RATHEE#E R A (alkaline phosphatase, ALP) |
mo£r 2 E o, S M A BB R 55 IR R (intact
parathyroid hormone , iPTH) & AR J5 SH ) 7l 57 15 B
R, SR, XA/, H Rk
AR RS T P o3 48 A L A 5[] B M 43 Afr SHPT
B T ORET IS I IR ORI 7R R SHPT (8 3%
PTX AR J5 & 4= SH WY S fE B KR, Al gt — 25
G MG E R mR. AR R FT XU 0
AL, DU AR S SH i fa AR S IR R 7 32
ftEES%

1 ARSI

1.1 —REER

1.1.1 BFar % PEEL20104F 11 H—2021 4E 5 A 78
rh LN IR iR T80 4 0k 0 R R 9 BN 2R LS O B B 4 32
HR S IR 2 U1 A &R B H AR (total parathyroidectomy
with autotransplantation , tPTX+AT) HJ SHPT H ¥
404 5] Jy AL, PR HR 2021 4F 6 H—2022 4F 3 H 4%
% (PTX+AT f) SHPT H % 109 7] Jy 36 UE 20 . W 45 H
TR AW R BT RS IR R
R FEREAER (RBRERRE . EESEIE . B m A
BLLOEE) . HARZZIRUIBR AR %L H DL KRR 25 £
e FZ D, BRI A S AT K
(propeptide of type 1 procollagen, PINP) . 1% % JH C
Uit JIK 70 f# A Bt ( B-Crosslaps, B-CT). IfLZLZE M .
HE M. ALP, iPTH. I, M45H. R53dH
ALY 1455 7K F-<1.875 mmol/L. ( 7.5 mg/L.) E X K
SH, ¥ i & 400 SH 41 AR SH 4 DL e 3 4

© WA )3 of [ FF I F A EPTA

) B HE 2= 50 0 S % (18 v IR 4k &
AR 55 B T fig U E Ab B I R 52 B B & 5K 4k R
(2021 f) ) M, FARIGAFE K . (1) FF 2L iPTH>
800 ng/mL (15~65 ng/L) ; (2) # 5 4&/R =0 1 1H
R AR ELAE>T em 5 "TC [Al . R AR T RS2 IE
BRI BIER ; (3) JC/KI R FE S . FOIR 55 IR 4
AL BN BHAYT CR; (4) P AR . R
BB W P S IR T Y AR R . 2R RIE R
(1) &I ™m0 . il 4 Ty e BE 05 ON BE it 52 TR
2) FHEEE M AE 7 (3) & IR 2t .
1.1.2 AR L HRARE ATRUE: (1) Wk EE
% PTX B SHPT {55 5 (2) RJ5 20 min iPTH F &> AR
HIY9 80% ;5 (3) s i we w52 4% o HEBRARE: (D RJ5
FretE RS TIfe Tt 2 ZkFAR; Q) K
DRI SEHE . A GE B 2 RN IR ik i 4 B
PR B 3 BASS JL 7S O B2 Bt BB A8 2 22 51 25 W 1L 3d 1
(A5 (2019) BHFEEFES (03) F].
1.2 HARFAE
1.21 FRF % A BETF AR R PTX+
AT, REG AT R MB BN 1k, RpUIBRIY
AR AL RS R B, RS 10, 20 min 4351
BT R K % A H R 55 BRI R L A R e
SRS I BR 4 AU S HOR S5 R A 2L R M3 A HOR
J& 20 min P 75 iPTH %R | 22 /05 [ 80% WA & F
AR, 7505 R4 iPTH KT o R # 2 0 3 —
A AR TR GRRTE WA o0 A & 3 SCk!el
122 ReiasBrs % MABREARGLNEG T
10% #5 % B 1R 45 1 5 9 60~80 mL, 10 mL/h ¢ A ;
IR B PR 45 600 mg/ ¥R, 2 /A B Ak = B R 4
0.5 wg/¥k, 2W/de ARJF 1 JE P9 WEI 45 L o
iPTH 1 ¥K/d, WZWFA] 2~3 K/d. # B4 X F 2R
A bR SRS I E R, R Y RN F AN
A 1 AR A A R HL 20 A5 B8 R SH, W%
R R RE L AL A, A T B I RCRE R HL il £
FE2E>1.8 mmol/L, M1 of B & 1AM 45, fF M
5 7K P B A IE S B, R ) A ek /b J
F R 13~12 H 24525 . R J5 24 h R WK E
R 1.75 mmol/L 1 #5585 32 BT WA T T I 22 10092 7
1.3 Srit==4biE

i I SPSS 26.0 48 1 2% B 347 Bl oy B o P
A7 B TR TE 2 4 A i AR e RO B £ bR 2
(x +s) Fon, PIZL]H %R F b ST REAS ¢ 46 56
AN e N TE 25 43 A 9 728 o A 62 e (04 43 o [ EE)

http://www.zpwz.net



guy BEZ, FARXEFTRF BRI THABEARE T ERGIERNCIFPRBNMMAEERITE 1417

(M (IQR) 13/~ , W4E Bk S A JE S
BT AR RPN R xR s
P2 B b A Ge ik 24 08 AR B A £ R 40T,
% N & 4y Br % JH Z JC Logistic [l I3 43 #7 , #) H]
Youden $8 £ 5 A5 5 P G A0 o 4 B AU R
T Logistic MUE 4387, AR BAE X & B P 2 45 .
2 A 2 SH & A 0 FL R BRI 56 . A H 32
R TAEEAE (ROC) #HZE FAYTEAL (AUC) 15
BERIERR . P<0.05 W22 A Giit i X

2 % R

2.1 —RIER

441 513 9 /B T 237 ) (46.20%) kAR
SH. HIZ 404 )85 h, 5244 ), L 1606; F
BIAERS (46.07£11.09) %5 Hrp 19541 (48.27%) %k

ARG SHo SR 109 &, B 656, 2 a4;
SEHIAERE (48.79+10.92) %5 Hirp 42 4] (38.53%)
KAARJG SH.
2.2 SHPTEZ2EAREFSHEKREZSH

N BT I B N
RAER . LW EEhn, S5RBR, KKEE. 5
EAEE . AR DL ORI B . ALP, HEA .
M55 . iPTH., H45% . B-CT, P4 g BA 41t
SRS (M) P0.05) (1), KN RSN ER
Gl B XA RPAZRE SN, SRER,
ARHGALP . iPTH . B-CTy 1B &5 45 45 & AR J5 SH i ai
SCFER R E, ORET IS & AR5 SH R E (3
P<0.05) (4 2) . FlJH Youden F§ %% i1 5 ALP,
iPTH . B-CTy 1 Il 55 Y I S8, 43 51 R 363.5 U/L.
2 239 pg/ml., 3.305 pg/L.. 2.50 mmol/L,

&1 SHPTEREPTXARESHEKREAZRERES
Table 1 Univariate analysis of risk factors for SH in patients with SHPT after PTX

FSES SH#H (n=195) dF SH 41 (n=209) P

PEHR(%)]

5 125(64.1) 119(56.94) o141

‘e 70(35.9) 90(43.06)
R PEAR R 2E[n(%)] 58(29.74) 65(31.10) 0.767
e RS PE (%) ] 6(3.08) 22(10.53) 0.003
BRI (0 (%) 10(5.13) 6(2.87) 0.245
BEisEn(%)] 73(37.44) 47(22.49) 0.001
(%)) 157(80.51) 154(73.68) 0.103
AATMETE A (¢/L,% + 5) 107.86+18.92 113.58+19.14 0.003
AR, MUIQR)] 46.0(36.0~53.0) 48.0(39.0~55.0) 0.006
Btk kg, MUIQR)] 60(52~68) 60(54~70) 0.292
ARFif ALP [U/L,M(IQR)] 652(377~1057) 215(121~374) 0.000
ARHT 2 /L, M(IQR)) 38.1(35.4~41.6) 41.2(38.05~44.05) 0.000
ARAT LA [mmol/L, M(IQR)] 2.21(1.91~2.55) 2.13(1.85~2.425) 0.098
AA 45 mmol/L, M(IQR)] 2.43(2.29~2.55) 2.52(2.4~2.65) 0.000
ZRHij iPTH [pg/mL, M(IQR)] 2463(1 803~3 058) 1404(1038~2078.5) 0.000
KA 25 YA 2 D [ng/mL, M(IQR)] 15.74(9.39~23.93) 15.46(10.21~25.265) 0.739
ARRTE SR [ng/L, M(IQR)] 211.3(169~281.6) 263(216.55~300) 0.000
ARFi PINP [ng/mL, M(IQR)] 1200(1 056~1 200) 1200(1 102.5~1 200) 0.999
ARHIB-CTy [pe/L, M(IQR)] 6(5.02~6) 6(4.19~6) 0.011
EHTIEAFE , M(IQR)] 7(5~8) 7(5~10) 0.212
RS M DI B %8 H A, MCIQR)] 4(4~4) 4(4~4) 0.520
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X2 SHPTEEPIXAKRESHEMREEZZRHAESF

Table 2 Multivariate analysis of risk factors for SH in
SHPT patients after PTX

3 SHPT E¥E PTX RS SH XU Ml B F — JT Logistic 1
V35 #

Table 3 Binary Logistic regression analysis of SH risk

JaSPSES B Wald OR P predictors after PTX in SHPT Patients
L 0.587 3.908 1.798 0.048 TR A B Wald OR P
AR ALP (U/L) 0.001 12.086 1.001 0.001 AT ALP>363.5(U/L) 1740 42591 5.696  0.000
B MLAES (mmol/L) -3.470 25.076 0.031 0.000 ARHiPTH>2239 (pg/ml.) 1.083 15018 2952 0.000
AR iPTH (pg/mL) 0.001 16.164 1.001 0.000 ARHB-CT,>3.305(pg/l.) 1.383 7377 3987  0.007
ARHIB-CT, (pg/l) 0.562 12.588 1.754 0.000

2.3 K HMIES EE R E

MR I AL A5 fa e P e — R A
T JC Logistic [/ I3 43 H7 i 18 W00 B+ (% 3) .
ALP>363.5U/L . iPTH>2 239 pg/mL. B-CT,>3.305 wg/L
B Ry F0I0 PR 744 2 SHOXUBS: #0007 43 B AL, DL B x
AU S FOAHURE ) Y (ELAE S TI0I PR B
A, BAVERT I 043, M40 AL A% XURS: T30 3 43
BRI BT AT R ATV 4, LA 4% 43 (B I A SH
B, TR . B, 5500 ik
AR 20, SH & RN 6.06%; 4~7 5 J Ik KUK
4, SH & 4R N 21.23%; 10~13 43 A b KUK 41,
SH &A= #8h 58.82% 3 17 43 R g WU 20, SH &A%
H18293% (#4), H£NKESH R EFRERHAS
e X (¥ P<0.05),

1.0
0.8 |

0.6

02|/

0.0 - , - -
00 02 04 06 08 10
1-Rp5 L A

El1 ROC i Z&iT4 SH XUBE FiE s> & 2 U4 (B

validation); B: Validation group (external validation)

3 i #

3.1 SHEKREZE

SH B\ &7 A B SHPT B3 PTX AR 5 B 7™ I &
iE Bl AR OR WM, AR B R 2R 0T 5%
e gl FALSO ARF RS R BN, RJE SH W & E
FH46.7%, 5 BEFEMF RO E (1Y) 31.7%~76.3% HH

© WA )3 of [ FF I F A EPTA

®4 SHREITH DR
Table 4 Risk scoring stratification for SH

e o BB SHEEL  kAEFE
(n) (n) (%)

BRAT RS 25 0 33 2 6.06
AR RS20 4~7 146 31 21.23
Hh RS2 10~13 102 60 58.82
TR AU 4 17 123 102 82.93

2.4 XU TR 5> R EY B 58 HIE

PASE B SH 45 A Rk AR &, AU §F 40 H
MK 56 78 22 ROC il £k, 45 R W, @i
WL LY ROC Y AUC 4 0.811 (95% CI=0.768~
0.853) (P<0.05); 55 UF2H 45 A (1) ROC (1) AUC A
0.826 (95% CI=0.745~0.906) (] P<0.05) (& 1),

0.0 , - -
00 02 04 06 08 10

1-FE5E R B
A: ERE (WEBIRUE); B: BAE4 (YMEEIE)

Figure 1 Predictive value of ROC curve for evaluating the SH risk prediction scoring model

A: Model group (internal

6o MM EIESE, RiGSHMAEZ L
PR R, AR ZH R RER, R
A ALP>363.5 U/L. iPTH>2 239 pg/mL. B -CT,>
3.305 wo/L F B 4 02 R 5 SH Y 2l ST i B A
%, AR I 45 >2.50 mmol/L J2& AR J5 SH HI R4 [ % .

Z WF 5P 2R SER Fi ALP FIUR J5 SH AR G,
AU R Z W R 5 o, ARETALP 2 A
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Ji SH F ST sZma R 25, Bl %5 ALP ZKSF- 19 3 &5 SH &
e SR I g it -y [ I (107 NI R e =y = M o
I S AH A7 7E 22 5%, A BF 5T 45 R ALP 19 I 5t (8
363.5 U/L, Ifi oAb R0 2125 5L ALP 1y I 51 53
A 307, 420, 277 U/L, X #2250l 685 K [A) F
FEHODREAR T AR DL B LT R A HEOR TR
Ak, B, RERETLZEZ 0 KEARDIG
PRAFFGE, DL i o o 1 A S R

iPTH 9 43 W5 32 25 32 Il 85 vk B2 /) 7, (H7E
CKD & b, HUIR 55 3 045 /Y SRR % B @ %I,
S BOHLAR T 47 22 1 ) 3% R OIR 55 IR 43 W iPTH DL 4 5
1EH B I ES W B, B4k Rl SHPT™! iPTH )&
J2 N SHPT f8 % B W U i) JE 2248 4, A WF 5% o
iPTH BT i 3F 5 W g2t AL Sk iPTH 1 6 W
20 I T ST A AN AT AR 2 R A R -
A MR P, SR, RJS iPTH KF A SRR
[ = = = 1 i 0R 0 SRR ek 2137 NN = 4TS
CES R I B A Y TR R TR
HIAK iPTH AR ES 5 R 5 SH KB E FR . ABFSE
WE 13 AH SC A 581 2R S, ORI iPTH i 45 7K SF-
JEARJG KA SH M fa e &, ARHETiPTH /K5
ARJF SH W &4 B IEAIE, RTINS KV 5 AR5 SH
W) A A O o IF ELAS T 9 38 o 1T 5 A5 I A
>2.50 mmol/L J& A Ji & A4 SH -9 I £, X s ]
DAy AR T 3057 4 R R S T TR A R Y T B
5%,

AN, AR B, B-CT, Al 5 & 46 5 &
ARJG SH P GRS N2, X2 5T R SH fa
PR 50 1 T e BRI OB 9 o R A & A AT 9% i 3
B-CT, Fl B 5 45 46 5 R J5 SH ARG, HAE AL
AN tor B . HE A IR 46 N 25 A A I IR F 5
Wil , BHE . ALP, PTH. Jil4F 4k 40 i A4 K A
23 J& SHPT [ & 5 = 4 i fa b R 2%, H oA
W, P By 4 Y SHPT B 3 18 A K 300 4 T 45 i 14
T R AR EL . iPTH A1 ALP /K F 42 v HL s 1% %%
#, FIE ARG &4 SH AR o . Hi s>,
AR R R I T B AR A b & R SH
A0 ST FE RS, AR AE ARS8 R A BE S, e F W
22 1) T S T AT 5 F B A K 26 A% i 7E R JR SH K e h
MIVEH
3.2 SHR T EERMHE

HHi, T SHPT & % PTX A J5 SH iy i il £
ST AR R, (H A AE S R A T e

© WA )3 of [ FF I F A EPTA

JIEARRR . B, ZEH T ARET ALP>363.5 U/L,
iPTH>2 239 pg/mL . B-CTx>3.305 pg/L =30 f5 [ K &
AR TN PR -4 SHOXURS: LI P43 B AR, DL B x 4117
(DU FANECRE ) (A AR S S50 B BH 4 B Y 43
B, M HHEMER A7, 4. 65, BIPERS
BI040, 38 kR A o3 8 A N A4S R 4y,
10~13 70 b XURS 2, SH & 4= R K 58.82%; 17 4%
o KB A, SH & A2 %Rk 82.93% o % KU T 4 15
RURTfaf o 5 A7 OB R S5 SH A & A R
6 190 B 9 LA B, R JE A B LA
B RME , SXORAWE S A1 A . B ROC il £8 31
Mz e R, — A, AUC>0.7, REATIA
A RIS W RO B, AUC UK, 12 T Y o B
o ASHIFST SH XU TN - 43 455 76 A AR 4 5
IE 21 ROC ) AUC 43 5 24 0.811 (95% CI=0.768~
0.853). 0.826 (95% CI=0.745~0.906), i}t B iZ A& AU Af
PLES T b T AR S5 SH 1 & A2 % . (AARWF AR IR AT
TEARE, B8, RN E e B3 my B v T B AR
I X =N Ny SN B g 5 = N ol R R s
G RSS2, Rb e A5 1Y A R L By O I i T
FEAE I IR = AR () 22 50 B O Z2 i s M E 90 0 AL
W, AU LIEIRIESR, KT 2P0 s
IROFSE S 90Uk, b 48 o HMEs v fse jidE, B %
Zuly . KREEAR RSN R I

Zr Bk, A5 N R ALP>363.5 U/L .
iPTH>2 239 pg/ml . B-CT>3.305 pwo/l. M & & 4
TPl N = -aa i) s WS VA 5 S B NI 1 12
>2.50 mmol/L J& AR J& % A SH AR IR 25 dE 7 i K
5 PN PE A LAY A . O AR, AR
FHRG . FAY7 SHPT B & PTX AR J5 SH #2465 B .

AR AEEAHFARELEA SR,
S % Xk

(1] b E BRI Op 2 SR B 432 HOR MR AMR B DT 22 B3 2%, oh ST
B % B 2 4 WPOIR IR 1 1 28 5 2 . A P B MR 4 & FOIR 522 IR
TIRETCHESMR I R 92 B b R4 51,2021 O[], T S AR
7% ik, 2021, 41(8): 841-848. doi: 10.19538/j. cjps. issn1005-
2208.2021.08.01.

Chinese Thyroid Association, Specialized Committee of Thyroid
Disease of Chinese Research Hospital Association. Chinese expert
consensus on surgical practice of hyperthyroidism in patients with

chronic kidney disease(2021 edition) [J]. Chinese Journal of
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