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Abstract: Objective To investigate the characteristics of bone mineral density (BMD) in patients with uremia and severe
secondary hyperparathyroidism ( SHPT) , and to analyze the possible relationship between the changes of BMD and clinical features.
Methods  Fifty one patients with uremia and severe SHPT , who underwent total parathyroidectomy with forearm autotransplantation ,
were enrolled in this study. The clinical data of all the patients , including the general condition , clinical feature, BMD of the proximal
femur and the lumbar vertebrae , and the weight of parathyroids from surgery , were retrospectively analyzed. BMD of the lumbar
vertebrae (L.144) and the proximal femur was compared in the patients with the same gender . The correlation analysis between the
decrease of BMD and multiple variables was also performed . Results Pruritus, osteodynia, facial deformations, short statures,
thoracocyllosis, spine malformations, and bowlegs were found in all or part of the patients with high serum iPTH level of 2227.9 +
907. 3pg/ml. Twenty-seven (52.9% ) patients had osteoporosis, and 23 (45.1% ) patients had osteopenia. BMD of L1114
declined gradually in men and women, while the T value of L4 was significantly lower than that of L1 (P =0. 037 in men and P =
0.039 in women). The T values of the femoral trochanter, the femoral neck, and the Ward’ s triangle also declined gradually. The
T value of Ward’ s triangle was significantly lower than that of the femoral trochanter (P =0.025) in men, while the T values of

Ward’ s triangle and the femoral neck were significantly lower than that of the femoral trochanter (P =0.009 and P =0.023) in
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women. BMI and serum albumin level were positively correlated with BMD. Shorten statures, thoracocyllosis, spine

malformations, facial deformation, serum alkaline phosphatase level, serum iPTH level, and parathyroid weight were negatively

correlated with BMD. Conclusion

Osteoporosis and osteopenia are widely observed in patients with uremia and severe SHPT . The

decrease of BMD in patients is more likely to appear in the bearing parts . Emaciation, low serum albumin levels, facial deformation,

trunk malformation, high serum iPTH level , and large weight of parathyroid glands may indicate the increased risk of osteoporosis in

patients with uremia and severe secondary hyperparathyroidism .
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Table 1 The symptom of patients with uremia and severe

secondary hyperparathyroidism .

IR F(%)  TlE(%) 2% (%)
S . Male( % ) Female (% ) Total (% )
v (n=30)  (n=21)  (n=51)
EZ%J%% 30(100) 21(100) 51(100)
Pruritus
B 29(96.7)  21(100)  50(98.0)
Osteodynia
Short statures 17(56.7) 8(38.1) 25(49.0)
ﬁﬁ_lﬂéﬂﬁ . 10(33.3) 4(19.0) 14(27.5)
Spine malformations
Wappma . 10(33.3) 3(14.3) 13(25.5)
Thoracocyllosis
Y 5(16.7) 1(4.8) 6(11.8)
Bowlegs
W S 4(13.3)  2(9.5)  6(11.8)

Facial deformations

HANL M B Y R Troch Neck & Ward’ s BB %%
JE T {EZBREAL, BB E Ward”s BEE T HD
FAET Troch (P =0.025), &Pk FH Ward” s i
Neck ‘B2 T AH W E KT Troch(P =0.009 Fl P =
0.023) (F£4), HIHEAH R KRERE(BMI) |

K2 DRFRIE AR AR AL HORSS IR RE U AT (B A S50 2 4G

Table 2 The laboratory tests of patients with uremia and severe secondary hyperparathyroidism

B prg i 4
$ebE Male Female Total
n Values n Values n Values

METH H (g/L)
Hb(g/L) 30 105.9 +23. 1 21 94.7+19.9 51 101.3 +22.3
Mg HEH (g/L)
Serum albumin( g/L) 29 37.8 £4.20 19 38.7 =4.76 48 38.2 4.4
1ML 375 Bl 1 B R Tl ( U/ L)
Serum alkaline phosphatase ( U/L) 29 558.4 +392.2 21 768.5 +692. 5 50 646.7 +542. 8

S HE
L7585 ( mmol /1) 30 2.58 +0.26 21 2.59 £0.22 51 2.58 0. 24
Serum calcium ( mmol/L)
1fiL 75 B ( mmol /L)
Serutn phosphate( mmol/L) 30 2.24 +0.47 21 2.08 0. 60 51 2.18 £0.53

S AL £ 2
LS P E5 3 (/1) 19 244.0 £55.8 15 219.4 £69.6 34 233.1£62.5
Serum osteocalcin ( wg/L)

IVE SV Ti‘r' N 5 N
Jm(ﬁm?' § RS BRIR (pg/ml) 30 2149.7 +903. 8 21 2339.7 £922.5 51 2227.9 £907.3
Serum iPTH( pg/ml)

vk 2 o He
L3 25 F22E /£ % D3 (nmol/L) 14 51.6+23.6 5 51.5+57.0 19 51.6+33.5

Serum 25 ( OH) D3 ( nmol/L)
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Table 3  Comparison of T values of L144

N B ok
Eigiv

Male Female
L1 ~1.74 +1. 40 ~1.79 +1.41
2 ~1.99 +1. 41 ~-2.22+1.53
L3 -2.20%1.53 -2.73+1.69
14 -2.55 1. 66" -2.85+1.78"

“P=0.037 vs LI (JESZFEA ¢ K230 ) ,"P =0. 039 vs L1 (B 7 BEA

ot KL

“P =0.037 vs LI (independent-samples ¢ test) , "P=0.039 vs LI

(independent-samples ¢ test) .

Table 5 The correlation between Z value of various parts and different clinical indicators

527
x4 BT AR ESE T A
Table 4 Comparison of T values of various parts
of the proximal femur
. Pixs ot
AL Male Female
L, 2
i ~1.931.25 ~2.72+1.53"
Neck
L 5L 4
T ~1.56 +1.08 ~1.66+1.38
Troch
Ward’ s =X
ard’s ZHX ~2.30£1.39° -2.83 £1.38°
Ward’ s

P =0.025 vs Troch( B2 FEA ¢ K35 ) ,"P =0.023 vs Troch (4
SLREAS 11‘\’1‘3@) ,“P =0.009 vs Troch (?@\Eﬁl’-\ t KTZBQ)
“P =0.025 vs Troch ( independent-samples t test) PP =0.023 vs

Troch (independent-samples t test) ,“P =0. 009 vs Troch (independent—

samples t test) .

RS ORFEFOLE L 7 fH 580 RS AR AR S A

ok TR B # BB Ward’ s =X Y JEHE 1114
H " Neck Troch Ward’ s Hip L1414

/ I
e 51 r 0.221 -0.054 0. 106 0.077 -0.024
Gender

P 0.119 0. 701 0. 461 0.590 0. 843
i 51 r 0. 104 0. 058 0.287 0. 087 0.212
Age

P 0. 466 0. 688 0.041" 0. 544 0. 135
ST A
J&*ﬁﬁé} 51 r 0. 005 0. 024 0.012 -0.024 0.077
Dialysis age

P 0.973 0. 869 0.933 0. 868 0. 590

o

PR 51 r 0.401 0.272 0.338 0.386 0.335
BMI

P 0.004 " 0. 053 0.015" 0.005 " 0.016 "
A . 51 r -0.120 -0.154 -0.087 -0.187 -0.043
Osteodynia

P 0. 401 0.281 0.546 0. 188 0.763
sk 51 r -0.135 -0.201 -0.253 -0.312 -0.315
Short statures

P 0. 346 0. 156 0.073 0.026 " 0.025"
f??ﬁflﬂﬁﬂ} . 51 r -0. 160 -0.218 -0.251 -0.261 -0.296
Spine malformations

P 0.262 0. 124 0.076 0. 064 0.035"
Ha e 12 . 51 r -0.136 -0.271 -0.228 -0.278 -0.306
Thoracocyllosis

P 0.341 0.055 0.108 0.048 " 0.029
i 51 r -0.101 -0.135 -0.145 -0. 161 -0.225
Bowlegs

P 0.479 0. 346 0.311 0.258 0.112

e g

EHFE?‘?)LF/ . 51 r -0.424 -0.422 -0.505 -0.470 -0.501
Facial deformations

P 0.002 " 0.002 " 0.000 * 0.001 " 0. 000 "

s .

ﬂub,lﬁlj 51 r 0.178 0.238 0.233 0.258 0.178

P 0.210 0. 093 0. 100 0. 067 0.212
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BxRS
bR % 25 B ¥ Ward’s = [X. [ SN EHE L1414
nv " Neck Troch Ward’ s Hip L1d44
v
J,m{ﬁ HEH . 48 r 0.422 0. 359 0.402 0.419 0. 504
Serum albumin
P 0.003 " 0.012" 0.005 0.003 " 0.000 "
S T M DR T T
W(Hﬂ&ﬁ%@(@i 50 r -0.293 -0.328 -0.434 -0.356 -0.413
Serum alkaline phosphatase
P 0.039 " 0.020 " 0.002 0.011°" 0.003 "
v A
[m(ﬁ & . 51 r -0. 006 0. 030 0.155 -0.033 0. 001
Serum calcium
P 0. 968 0. 836 0.276 0. 820 0. 994
o
L 75 % 51 r 0.021 0.121 -0.021 0.028 -0.075
Serum phosphate
P 0. 884 0.397 0. 884 0. 843 0. 602
v AL
1 7 65 . 34 r 0. 147 0. 165 0.224 0. 185 0.221
Serum osteocalcin
P 0. 408 0.351 0.202 0.294 0.209
S e LR 25 BEL)
ﬂ;iw}ﬁ RS RO 51 r -0.483 -0.496 -0.602 -0.567 -0.493
P 0.000 * 0.000 * 0. 000 * 0.000 * 0.000 "
I35 25 R4 % D3
Serum 25 ( OH) D3 19 r 0.034 -0.116 0. 006 -0.141 0. 027
P 0. 889 0. 636 0.980 0. 566 0.912
VIR it
IR B P 48 r -0.259 -0.182 -0.308 -0.293 -0.304
Mass of grands
P 0. 075 0.214 0.033 " 0.043 " 0.035"

* P <0. 05 ; Explore i 72 /R 47 i | 1L 375 45 A1 0L 375 W S IR 25 90 A0 , OCR FH Pearson B[R AR M 4341 5 Hofth (R F 21 2R T Spearman #4347 .

* P <0. 05 ;Explore showed age, Serum calcium and Serum phosphate normal distribution, in which Pearson’ s correlation was used. The other

parameters used the Spearman rank correlation test.
A \A
3 Wig

PREEIERAL BT I £ Bl 5 M 8 1 in, SHPT
FRREEZWIINE . 2 50% 247 0 B 3 DR R b B 1A
XTSRRI TR AN EAL, & R B SHPT, RILN
TR I o W 000 R SO B 8 85 IALAE | /R iPTH Il E
FPE I 0 R 12 T, I S R PRl s T 2
YHBYTRCRAE 3 % T 2832 HUR 2 IR VIR ARG
P RS TH RS O LE PTH hy 5 5632 Ve s B it
B 7, Freksh BB S AL, S EUS AR 1) B
%, A 0] SRS R RHE fdE 2 P E T Y
Wil 3 A A RN AE N i, AR E R E
SHPT # UL (4 I PR A5, 0 B2 R B9 . B =i 4
it AR K TER AR Y | e IAURE | 5 5 ILSE | iPTH
EHE S PR S A E R AT

AT T AL 2B % B e s O, R
/D (45.1% ) FE BRB AL (52.9% ) 405 .
R HE A5 M EE 305 B 4F#5 =50 % 118 M B ko
(CKD) 3 ~5 WM B, & B8 BB s ol R ik
37. 8% , Bt B LB AR B IR, R ST R R B

s, Hoh PR FEAE R E 5 CKD3 , CKD4 18 5 1
R TR R BT R B HZ SO I
G IEAR IR FEAE & SHPT M ML 54
SCHFFERT G AP E—E 2257

FEAE S R R B, AT R B AL 1L
2 14 BHE T EZEEL, Tt B &, 14 BHEET
HH B ECT L1, 2R R E R 14 5 g &
Yol D o BB , 3K T A2 3 i B SHPT R34 X
TOHEE ARSI BCE TR, FHEE SHPT B3
AR S B T BRI PIL ] RS A,
Morgan 25N A, 78 AR F 3l SRS 55 8 F BIRZS
Ji R R R T AT B R E TR,
B HAER B T BRiss , T S 808 i £k
L SHPT SR 10 R 5608 B 2 75 kb ik 2%
RSB EAE, A R — 20T

ASCAHSEME ST R, BMI ILT% 1 1 S
SHPT & B 5 0 5 IE M, B @4 B AR
T JERASTE | TEERASTE | L1 Bl B A | Iy
iPTH 7K 2 UTHUIRSE B i i 524 B B
WEEFADC, PERIEE K AT AT RE N %



o [ B SBAR A i

2014 45 4520 %% 5 W] Chin J Osteoporos, May 2014 ,Vol 20, No.5 529

F B B TS KU, SRR AR IE (iPTH 3%
Tl B8 A= A FROBR 22 B I o R S5 I PR R R T
BT B RS . MO SCHR IS S5 AR S0 218
5Bl ; Sakhaee ZEHFST B, B FEA KNS B fE 1
SRR R H BTG R K Binici 45
SYHT 124 151 bR BEAE A FEVE BB T B3, IR A B
5 iPTH M B R N

EAS R IR, AR A 5 B % B %
IR AESC RO B 3 T AR AR AR I S BUN A OC R 4K
TAIHBASE /9 SHPT 34 T 2004 4E9% BTk &4 A
Sagliker ZEAAET A HGE S HA T
T BRI S O P R T TR A A
R, BT 2011 448 10 1 Sagliker Z5 A 1iF
L FRIR T O, PR T R R R XS
M By A O R B S g SASOR
[, BRI E N T2 3 B B RAE
AR S AR R TR AR 7T BE SCHK T ™ E (1) SHPT 1
B, X R B BT A KU B g

ZE LT, B R A T R b I AR TR
BERE A1 BE Ak & PR FOR 55 B D B TR AE f8 5 5 X
I8 JBE B AR R A B 2 R AN ™ o TR I
B A INUEE | 11350 B AR TR TE | L 355 Bl 2l v il 5 34
= APTH I 3575 | B ORS5 B0 A A o 2 PR R 4
NE TN KU, TR AR Y il ek AR T A
A SR B BT A KU . ASBIESE A SO [T B A
5 AFPE SR I B i i REAR RS SRR, 13k
S LSO B E S HURSE IR VIR ARIRY T J5 B b
TR D 1 RS A7 0 v A R i — 2 SR B 5

[ & % x # ]

Yamanouchi M, Ubara Y, Hayami N, et al. Bone mineral
density 5 years after parathyroidectomy in hemodialysis patients
with secondary hyperparathyroidism. Clin Nephrol, 2013, 79
(5):380-386.

Goldsmith D, Kothawala P, Chalian A, et al. Systematic review
of the evidence underlying the association between mineral
metabolism disturbances and risk of fracture and need for
parathyroidectomy in CKD. Am J Kidney Dis, 2009, 53 1002-
1013.

Deng Yinghui, Fu Wenjing, Zhao Yue, et al. Analysis of Bone
Mineral Density in Middle-aged and Elderly Population with
Chronic  Kidney Disease. Chinese Journal of Integrated
Traditional and Western Nephrology , 2008, 9(8) : 687-690.
Morgan JL, Skulan JL, Gordon GW, et al. Rapidly assessing
changes in bone mineral balance using natural stable calcium
isotopes. Proc Natl Acad Sci USA, 2012, 19, 109(25) : 9989-
9994.

Sakhaee K, Gonzalez GB. Update on renal osteodystrophy :
pathogenesis and clinical management. Am J Med Sci, 1999,
317(4) : 251260.

Binici DN, Gunes N. Risk factors leading to reduced bone
mineral density in hemodialysis with  metabolic

syndrome. Ren Fail, 2010, 32(4) . 469-474.
Sagliker Y, Balal M, Sagliker Ozkaynak P, et al. Sagliker

patients

syndrome ; uglifying human face appearance in late and severe
secondary hyperparathyroidism in chronic renal failure. Semin
Nephrol, 2004, 24 . 449-455.
Zhang L., Yao L, Hua Z, et al. Total parathyroidectomy in
treatment of Sagliker syndrome in 10 cases of hemodialysing
patients with secondary hyperparathyroidism. Zhonghua Nei Ke
Za Zhi, 2011, 50(7): 562-567.

(AR B . 2013-0947)



R R AR RS T B B R R LD AR

Ve B, Sk IME, X, BN, ETT, JBER,  YANG Guang,  ZHANG Bo,
SUN Bin, LIU Jia, ZHA Xiaoming, WANG Ningning, XING Changying
=LA Wt 5Kk, PV, Xk, £7777, I B, YANG Guang, ZHANG Bo, SUN Bin, LIU Jia, WANG

Ningning, XING Changying (g P RFR 2258 — B g b BB P EF 210029), /N, ZHA
Xiaoming (B HtPE R} RS EE — B B m s R 210029)

H: 6 g A (1S TIE]
BELT 4 Chinese ]ournal of Osteoporosis
SEEACE 2014 (5)

A CEER: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201405015. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201405015.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%85%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b3%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%bd%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bd%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%a5%e5%b0%8f%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ae%81%e5%ae%81%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e6%98%8c%e8%b5%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Guang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Bo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jia%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHA+Xiaoming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Ningning%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XING+Changying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e8%82%be%e5%86%85%e7%a7%91+210029%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e8%82%be%e5%86%85%e7%a7%91+210029%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e6%99%ae%e9%80%9a%e5%a4%96%e7%a7%91+210029%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%8d%97%e4%ba%ac%e5%8c%bb%e7%a7%91%e5%a4%a7%e5%ad%a6%e7%ac%ac%e4%b8%80%e9%99%84%e5%b1%9e%e5%8c%bb%e9%99%a2%e6%99%ae%e9%80%9a%e5%a4%96%e7%a7%91+210029%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://c.g.wanfangdata.com.cn/periodical-zggzsszz.aspx
http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201405015.aspx

