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[ Abstract] Objective: To observe the effect of parathyroidectomy (PTX) on clinical symptoms and
blood biochemical parameters in patients with uremia and secondary hyperparathyroidism ( SHPT) ,who
were given maintenance hemodialysis ( MHD ). Methods : Fifty-eight patients with uremia and SHPT
under MHD treatment were accepted different PTX schemes based on the number of parathyroid glands
required for removal ; total PTX plus forearm autograft (tPTX + AT group) ,total PTX (tPTX group).
Bone pain, muscle weakness, itchy skin, insomnia and restless legs syndrome before and after surgery
were compared between the two groups. Serum total parathyroid hormone (iPTH) ,calcium (Ca) ,phos-
phorus (P) and alkaline phosphatase ( AKP) levels were measured at the first week, the third week
and 6 months after the surgery. The hemoglobin (Hb) levels,systolic blood pressure (SBP) and dias-
tolic blood pressure ( DBP) were measured. Results; Forty-six patients (46/58,79.3% ) were given
with tPTX + AT and 12 patients (20.7% ) with tPTX. 57 patients (98.3% ) were cured,and 1 patient
(1.7% ) had obvious response,but one of them relapsed (1.7% ). There was no death during perio-
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perative period. Bone pain in 42 patients and pruritus in 20 patients were completely relieved

(100% ) ,and insomnia, muscle weakness and leg syndrome were all improved (100% ). The levels of
serum iPTH, Ca, P, AKP,SBP and DBP were significantly decreased (P <0.05) , while hemoglobin
levels were significantly increased (P <0.05). Conclusion; PTX is a safe and effective method for the

treatment of patients with uremia and SHPT under MHD. It can effectively alleviate the clinical symp-

toms of patients.

[ Key words ] chronic kidney disease; maintenance hemodialysis; secondary hyperparathyroidism;

parathyroidectomy ; uremia; calcium and phosphorus metabolism

18 PEEHERG (chronic kidney disease, CKD) ¢
IR AERTE AL TR RS PR REE 4k A FOIR
5% IR B B8 JL #EiE  ( secondary hyperparathyroidism ,
SHPT) 2K 'SR (end stage renal disease,
ESRD) , JUH & PR B0 48 35 P 0% A (MHD) 8
BRI W IR IR 55 I A
R ABEHIRZZIRE (intact parathyroid hormone,
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T iPTH 7KV 25 BB AR, 85 1B ) B A 21
AL e ARFSEXAT MHD 5%
BEREARACTE SHPT (835 14T HUAR S IR DI BR TR, 0
ARG BB I 4 BOHOIR 25 IR R (iPTH) | 45
(Ca) BE(P) BT B R Al (AKP) | 1Ml £145 11 (Hb)
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1 WREFGE

1.1 B4

2014 4F 1 H -2018 4F 2 H#:32 PTX 47 MHD
() PR35 4% & SHPT B35 58 i, 53 34 fi] 4 24
], 735 (47. 64 £8.85) % SF-XE S [a] (88. 1 =
45.6) H MBGENT 2 ~3 W/ JA 4 ~4.5 Wik, JRE
R B ANBR B g% 34 1] M PR B 12 L
I B 5 6 1) A REE B 3 4] IRIEPE R 2 i
KR 1 B, T R SR 2 B A IR
LRI 6 A o ARG RS AT
e

1.2 FARIE
L2.1 FARIRME (1) KT B0 A (B B HE M
& WLTE ) U K B IR FESE IR BH 25 (2) 1fiL iPTH
Rk >800 ng/L; (4) %0 2 M) Won 20 1
AL FRR 55 B 1S KOF HE AR > 1 em, £ IR
Fuo
1.2.2 RAEik A RANFHEE SRR EZ )8
FAHEA T HOIRSE IRE AL, Te™-MIBL XU AR 41 i HE B
SO HRZE IR, it CT Dy 68 L i 1 2 75 .00 3
L TP A it S B A O I A8 1) 4 A XU, ) |
METEMIA B B 2 350U i B R\ SRR I A (2
e S PEAL B S B IR O 5 A7 INLTE TPTH | I HE £
J5 AKP | IfiLE B L T e M e i S5 A 2, PR
HREMT 2 AR T A o AR 1 EIFAG 1 IR Bk R 55
1~3 g/d, iEM4EEZR D 0.25 ~0.5 pg/d; KA1
RATTEI R MEEHT 1 1R
1.2.3  PARUIBRITRITHHAE %5k 4 -
51,58 (B, ARk HUR S5 BRI BR S ECR HT VIR DS
MBS B A& A AR (total parathyroidectomy
with autotransplantation , tPTX + AT) a§ 1 iR 52 g 4
Y (A FHH ) A (total parathyroidectomy without auto-
transplantation , tPTX) #4759 ; tPTX + AT . RHJH
FIIESE HUIR S5 IR VIR =4 A RO AR 2, 724 M
DI M0 B 8 - 3 41 PR 55 i J] L A Iy 2H 4R St 2
HHZVEER b, R v 28 PR g ARG A5 0 2 D AR IR
HIEA R ARSI LT 1 mm x 1 mm x 1
mm, J 4 BOMAE TR NI LA A . tPTX G
RS R IR 55 Mt 1) 0 3 2 sl R R, R e
PR BEAG A5 42 s HUIR 5 IR DI BR <4 A& R Bt
AR, H LT B i 5 w3 41 R 55 i L g s
HA WM E LR, AFTHTEBAEAR . AR5 LU
iPTH 7K (IERS A M i SR 1) A5 PTX J7 2%
iPTH < 150 ng/L. 7481150 ~ 300 ng/L % 5%k .
301 ~500 ng/L AR, >500 ng/L B, B K
HARJE 1 N iPTH <100 ng/L Bijih iPTH 7KF
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1.2.4 RJGAEEE RJG 8 R A AR AE
TSR] 115 900 000 2 75 A K | 2 75 IR A R
MESE , A RS TORROR s R S TS SRS
FEMR . WM L Ca P /K H A8, (6] B Wl
I3 iPTH [ AKP K- ARG H L4 T 10% ik
PERIRES 10 mL (& JCE 45 90 mg) F Ik ol ik i 4
SRR e T, R S TR R AR LT Ca KA
%, B E S D IRBRRES 1 ~3 o/d, Bib =8
1~2 pg/d, Mg Ca K FEFEET 2.1 ~2.5 mmol/L
Je I A5 1k KRS, SR BT AR M S 7 2K
T 10 % 5755 W B I 55 3 1) 937 1B 45 570 05 5 RS 1
TRk e , ARG 1 JE P IS AT SR BTG B 47 5
BE 5 LIS Ca 7KFA 2.1 ~2.5 mmol/L, 7 W /b
Hr A = B SRR R S 1) o, AR A i
1.3 WEHEIR

FR S N e N WA Sk 3 N
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6 1~ H Bf 3 Hb & i KR4 IR (SBP) |67 3k &
(DBP) , [fiLiF iPTH >R K G 38 W B2 0 22, Hb
R LA A A A4S 13 Ca P B2 AKP R
4 B sh A E . BATS H _LHLAT, &
3 Yl BOFMEAE R SBP J DBP 2553
1.4 Siil2aabsg

Bda i SPSS 22,0 Gt # kA5 a0t B
AT IESER LS A5 A IE SR T T ek
FHYEC ARt (2 2 5) R, B8 HL AR FH RO X ¢
i, P <0.05 AEFA I FE X,
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2.1 —BERORE i AR R KRy 7 RCR

7 R E — JBSORE S PRI LR 1 46
BN GIT S, ARBTH 42 595 .20 1] B K R A
FOREIREY 2 A (100% ) , 14 Bl J MK 36 HiLIC

T3, 22 BAS TR £ A Ak SR RE AR Y 4 T R
(100% ) 52 Wil 8 F AE~FAF N B S 1, vl A il g
o BEEHE EIHGE, BFRROULRE, A2 10 A 6
Tifeis. 05T B1(98.3% ), Ak 1 f1(91.7% ) , &
K 1HI(9L.7%) .

F1 BT AE —RIOR K IE RAFAE

Tab.1 General information and clinical
characteristics of patients before treatment

LD iR
PR (n, %)

% 34(58.6)

% 24(41.4)
(%) 47.64 £8. 85
ETRE () 88.1£45.6
tPTX + AT(n,% ) 46(79.3)
{PTX (n,% ) 12(20.7)

W R (n, % ) 20(34.5)
ANFRREEEHE(n, % ) 22(37.9)
R (n, %) 42(72.4)
Rl (n,% ) 14(24.1)
WEI)(n,% ) 36(62.1)

2.2 TARUIBRAZUR B A 25 R AR A

58 ] {3 T ARDIER Y FHR 55 o BELA: £ 427
FI O AR A, A OF TR S5 IR IR 4 B
(6.9% ) , &l HUAR S5 R A BEVEAZ L BRIBE H I 45
e 5 Horh 51 1 (87.9% ) DIBR 4 MU ARSE IR .S
1(8.6% ) VbR 3 A HUAR SR 2 51 (3. 4% ) VIBR 5
MOH AR 55 s R b B 2 HOIR IR S
(8.6% ) , [RIIF VI BR 4= a7 AR IR o A4 I8
L BIARIE 24 h BB PAK, 58 0] 1 & 1 P 2k,
TG B 1k L5 1 5 MR i 22 40 1 A A TR A
SRR AAE KA
2.3 [fiiy iPTH Ca P J AKP /K¢

SRR, BE ML iPTH Ca & P /KPR
Ja 1 JEBUOT IR 3 AR, 2250 A Gt (P <
0.05) , 1M fiLi AKP WM AJE 3 A~ i A 2 25 %
X, ZA G (P <0.05), LEK2,

k2 BHEFAAES % ALPiPTH &y % 1t
Tab.2 The effect of the surgery on the levels of calcium,phosphorus, ALP and iPTH

NIREEELD AHif ARG 1A ARiE3 A A6 A
iPTH(ng/L) 1 828.88 £811.2 31.15 +42.89" 56.75 £158.4" 64.52 +178. 5"
Ca (mmol/L) 2.35£0.27 2.11 +£0.26"" 2.03+0.21%" 2.12+0.18"
P (mmol/L) 2.07 +0.56 0.89 +0.24" 0.91 +0.21" 0.98 +0.33""
AKP(U/L) 607.2 +513.73 642.9 +527.82 158.92 £77.25" 124.21 +57.51"

D HARFTHE, P <0. 05,
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2.4 Hb &+ SBP f DBP

SRR, & SBP & DBP KJ5 3 4~ H il
TR 2 TR, ZRA ST (P <0.05) 1
Hb &8 AJG 6 NHNA BET E, 2R a5t
EX(P<0.05), WH*3,

%3 BEFAHE Hb SBP DBP &9 % 1t
Tab.3  The effect of the surgery on Hb,SBP and DBP

fibR AR AJE3 A A6 A

Hb(g/L) 99.92 +14.26 109.8 £10.65 123.2 £13.65""
SBP(mmHg) 163.6 +31.3 123.1+32.8" 119.4 £33. 1"
DBP(mmHg)  98.8+12.7  82.6+10.3" 80.6+9.4'"

5D 5ARFTHE, P <0. 05,

3 tig

4 P SHPT 2 I 3008 A7 e 1O T 200 0
Z— WIS AT Bk R AR, Y Y
W A 3 R S BRI T, 2 25 WY
anfdi LS A0 ) AR R D i E i D 2k
L, T AT CH 3B 00y e 2 e R R . LA
ZEAE SHPT 835 2597 30 22 , Ik 55057 854k, 7]
W25 H6 7 I T AR T . W) A R0 T A
SHPT, Je I A 122 A2 T fe (9 — > T PR

X 4 SHPT, A R 3 H R 28 B A s 40
BHAIT . AT EEAIE A5 ST 28 R
S5 BRI IPRE T 5 (PEIT) FIEE A R HUIR 55 IR
AR R G & &%, FLik B4 SR i
fRElc AR, ANH TR R G BT PIX PR HAl
BT R O RE2E T TR 2 T AR
J PTX ARJGH58e M4 & 1 SHPT ™ EE
U 2 4 2 i 4 3K I T (KDIGO) 45 R 4
FELGYIRYT JCRUN SHPT SREL PTX 18 RiRyT F-B,
AT B R I L A A AL ST e
Kb MmUY o E A R IR RS R
SBHGYTN o SNBRAYY SHPT F2A 3 Fhiy ik
tPTX RS2 IR IR 2 VIR A (sPTX) ¢ tPTX + AT,
3RFARTTR, B, H T B B X4 T
A5 2 RBEA BEHLT BRBFST , H X 26 TR 7 5L
EEWAE IR % A MA M . TAREST % 4
PRSI T E B R ARG A G 8t SHPT KB R K
HRAEM KA, ARLLEE I ROH 3 iR A 57
1(98.3% ) ,1 fflARJ5 1 J& iPTH 160 ng/L, 57 3CH]
SE h A BV iPTH 383 55 810 ng/L; %3

A 1 FIARJE iPTH <100 ng/L, R FRIRUESE 4 FCHUR
SRR, (B BEVTHIA] iPTH #1251 780 ng/
L, IR i A — HUIR SR, LS A 5 AR
ko PIRFARHARSE IR TRV, & FEESS
5 MRS IR ¥ 2 S BOR G SHPT & % 8k % 54k
P SHPTH"' ") AIBFSE o, PTX S22 & A 4%
1), Jo AR R I RE M B TR ST F K
A R JEREAR 50 4 27 A 5 I S e, A i 2K L 7S 2
afiF . W PTX J&4)7 ™ SHPT fy—Fh A 34 T
Bt MHD F3% 10 35 38 9 R0 F R BT T i D
SO LA o IR S S 2 G 1
PRI EGR N . JEB T8 PE 1 I 5 K OE
WO I 0 R AR T MHD f . A4
BE I 52 51(89. 7% ) , %45 T Z Mg s
BAEYT  E MR & & AR T o BFSEIESE, PTH
K5 SR S IEAR G, & PTH B2 5 CVD 4}
BHARSE o FE RGBT B, SHPT 1 i &
FETE I, PTX A AT B S5 AR IR UL 378 T A8 35 14 1l
JEVS . A4 B RS SBP &% DBP B B F Rk, H.
I {5 P ) I 24 R A AR G 20, DR T R 5 R
iPTH  Ifil. P 85 6 AR L S8 IR 7K S B A1, 12 2 1l
AL R DR T IR A A 1 R A5 3 A S
S5 S

B PR AR IS PRI MHD 835 (4 % L3 &
EPO fift = f& 3222 5 [H, {H 2 PR 1 5B 40 28 35 HE bR
THEFRME A, 75 2 & 9 EPO, {5 Hb 4756
WhikbR, EPO IR MK I 7 % 1E 4k % Pk SHPT 5
i, iPTH JEHE A% 1, 5 iPTH /KEF1 EPO
RS P S g ST AR ST S EPO JF Rk, BT
W], SHPT % 4% PTX {477, RJ5 Hb /K
2T [ EPO A . AR BESE
B, PTX ARJ5 6 4~ H Hb KFEH BT, 5 Fik 3¢
Mk — 3

g5 b ARWESE LB PTX 3797 ™ 8 SHPT Bl %
ket L I PR, 3 85 A 3 B i o (ELAS SCIFSE
AR [ R RIT ST AR AS R BT )4 3
T A REA R BB R 2 T BTG , DA S SR
&) () Bt 17 ok WL 8K PTX (1) F Ry7 sk, dk— &
MHD B3 B 773, et H R 3 R

4 SEW

[1] COLLINS A J,FOLEY R N,GILBERTSON D T,et al. U-
nited states renal data system public health surveillance of

943



5N BB OR

¥ 5

chronic kidney disease and end-stage renal disease[J].
Kidney Int suppl,2015,5(1): 2 -7.

[2] MANJARRES L,SANCHEZ P,CABCZAS M, et al. Short

[

and long-term economic impact of secondary hyperparathy-
roidism treatment in chronic kidney disease in Carlos An-
drade Marin Hospital ( Ecuador) [ J]. Value Health,
2015,18(7) : A846.

[3] MOLDOVAN D,RACASAN S,KACSO I M, et al. Survival

[

after parathyroidectomy in chronic hemodialysis patients
with severe secondary hyperparathyroidism [ J ]. Int Urol
Nephrol ,2015,47(11) . 1871 —1877.

ZHANG J, YU X, SUN B, et al. Parathyroidectomy and
heart rate variability in patients with stage 5 CKD[]J].
Clin J] Am Soc Nephrol 2013 ,8(8) : 1378 - 1387.

[S] R, £77, &/ ARSI G ™ H 4k Ak
HUIR 55 R S RE TCUE 9 Le B [T ). rh AR W U 2%
2015,31(4) : 314 -320.

KOMABA H,KAKUTA T, FUKAGAWA M. Management

[4

[

[6

(-

of secondary hyperparathyroidism; how and why[ J] . Clin
Exp Nephrol ,2017,21( Suppl 1) :37 —45.

I 52 P FUE S M R 12 2 T 8 v . v P P U 7
YBURE SR IR r M (1], B e 5 BT A A
Z2,2019,28(1) ;52 -57.

5K %. CKD-MBD IR 55 it /v A K ARG T 1 1A 2
(3. B JUE 9 5 378 A ' B8 A 4= 75, 2015, 24 (2) : 152
-153.

KDIGO CKD-MBD WORK GROUP. KDIGO clinical prac-

tice guideline for the diagnosis, evaluation, prevention and

[7

[

[8

[

[9

[

treament of chronic kidney disease mineral and bone dis-
order (CKD-MBD) [ J]. Kidney Int,2009,76 (1) 1
-130.

[10] FH3C IR, Ll fi, 55 18 Pk D RE 2B 4k A H AR
FHARINRETCHE SR I R 52 B SR LR [T ). op [ 52
AR ,2016,36(5) 1481 —486.

[11] SAKMAN G,PARSAK C K,BALAL M, et al. Outcomes
of total parathyroidectomy with autotransplantation versus
subtotal parathyroidectomy with routine addition of
thymectomy to both groups: single center experience of
secondary hyperparathyroidism[ J]. Balkan Med J,2014,
31(1) . 77 -82.

944

[12]

[13]

[14]

(15]

[16]

[17]

[18]

[19]

[20]

PITT S C,SIPPEL R S,CHEN H. Secondary and tertiary
hyperparathyroidism, state of the art surgical management
[J]. Surg Clin North Am,2009,89(5) : 1227 - 1239.
TOMINAGA Y,KAKUTA T,YASUNAGA C,et al. Eval-
uation of parathyroidectomy for secondary and tertiary hy-
perparathyroidism by the parathyroid surgeons society of
japan[ J]. Ther Apher Dial,2016,20(1): 6 —11.
MCCULLOUGH P A,JURKOVITZ C T,PERGOLA P E,
et al. Independet components of chronic kidney disease
as a cardiovascular risk state: results from the kidney
early evaluation program (KEEP)[J]. Arch Intern Med,
2007,167(11) : 1122 —1129.
VAN BALLEGOOIJEN A J,REINDERS I, VISSER M, et
al. Parathyroid hormore and cardiovascular events; a sys-
tematic review and meta-analysis of prospective studies
[J]. Am Heart J,2013,165(5) : 655 —664.
YIT S Y,PING F C,CHIA C C. Parathyroidectomy im-
proves blood pressure control; a longitudinal study of pa-
tients on maintenance hemodialysis with secondary hy-
perparathyroidism[ J]. Acta Nephrologica,2011,25(1) .
5-11.
SHIH C J,ARNG D C,YANG W C,et al. Parathyroidec-
tomyreduces intradialytic hypotension in hemodialysis pa-
tients with secondary hyperparathyroidism [ J ]. Kidney
Blood Press Res,2013,37(4 -5) . 323 —331.
BOSWORTH C,SACHS M C,DUPREZ D, et al. Parathy-
roid hormone and arterial dysfunction in the multi-ethnic
study of atherosclrosis [ J]. Clin Endocrinol, 2013, 79
(3): 429 -436.
KALANTAR-ZADEH K,LEE G H,MILLER J E, et al.
Predictors of hyporesponsiveness to erythropoiesis-stimu-
lating agents in hemodialysis Patients[ J]. Am J Kidney
Dis,2009,53(5) : 823 —834.
TRUNZO J A,MCHENRY C R,SCHULAK J A, et al.
Effect of parathyroidectomy on anemia and erythropoietin
dosing in end-stage renal disease patients with Hyperpar-
athyroidism[ J]. Surgery,2008,144(6) ; 915 -918.
(2019-04-15 W f ,2019-07-20 & 11)
SO RE S TR KA TT



