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The effect of postmenopausal osteoporosis on posterior cervical laminoplasty

FAN Qing—xin'? JIA Yu-tao?, LIU Yang?, HE Chao'?, LI Yu—qiao?, SUN Tian-wei’

(1. Graduate School, Tianjin Medical University, Tianjin 30070, China; 2.Department of Spinal Surgery, Tianjin Union Medical Center,
Tianjin 300131, China)

Abstract Objective: To explore the effect of postmenopausal osteoporosis(PMOP) on the prognosis of laminectomy. Methods: A total of
173 patients who underwent laminoplasty and completed two—year follow—up were enrolled. The age of surgery ranged from 52 to 80 years,
with an average age of (63.23+10.73 )years. According to whether PMOP was present, the patient was divided into PMOP group (OP,n=
62) and non—PMOP group(non-OP, n=111). The demographic information, preoperative comorbidities and evaluate the cervical range of
motion (ROM), loosening of the anchor screw and displacement of the titanium plate were collected and analyzed by plain film and CT. The
Visual Analogue Scale(VAS), Neck Disability Index(NDI), and Japanese Orthopaedic Association score(JOA) were used to evaluate the
surgical outcomes of the patients. Results: The concentrations of serum magnesium and 25-(OH) D in the PMOP group were lower than
non—OP group(P<0.001), and the concentrations of TPINP and PTH in the PMOP group were higher than those in non-OP group(P< 0.001).
The PMOP patients were more likely have comorbidities before surgery, hypertension (72.58%, x*=15.471, P<0.001), hyperlipidemia
(61.29%, x*=15.39, P<0.001) and diabetes (59.68%, x*=31.25, P<0.001) were the most significant diseases. During the operation, the
operation time in the osteoporosis group was shorter than non—OP group(94.76 + 36.26) min vs. (122.73 + 25.4) min, P=0.022]. In addition,
PMOP patients were more prone to occur screw loosening(P=0.029) and titanium plate displacement(P=0.036), however, there were no
significant differences in clinical effect (VAS, JOA, NDI, ROM and C5 palsy). Conclusion: PMOP patients are more likely to have other
diseases, shorter operation time and lower anchor screw loosening and titanium plate displacement rate, but the clinical effects are no
significantly difference.

Key words postmenopausal osteoporosis; cervical vertebra;laminoplasty ; prognosis

B A E ( osteoporosis, OP)E—F ARG MR MarEXem . o kY akis . 4258 B
BRI , LA B AR B AU S iR 1h B R (postmenopausal osteoporosis, PMOP)J& OP H 4 Uil
EE&TH XEWEANEESABHTA(18JCYBIC28200); Rz M—F, FERAETAL G IH% ., BT, 2R
A RERHMEITE % 8(2019ZPY02) 2 {0 A G AL W R PMOP, i30S HEMR

{EEE /T BE5E(1993-), 8 , T EIE, AXRA M : BRHERE; & Tﬁlﬁ"]?’yﬁﬁ% %t%by\&@ﬂ?%ﬁﬁ%ﬁﬁﬁﬁ%%
{51E& : IVK B, E-mail: billsuntw @ 163.com,, X X




55 4 1) BB AR A2 I UMM X U EARARSUE AR B2 1R) 371

RN, A PFIOIESE , B R ST ARG A
BN FR o Oh LI BUAEE] Bl & 25 00 R UT5 AR
‘H % & (bone mineral density , BMD ) Bl g #H 3¢ ,
t{H<-3.0 B9 OP & 78 J5 & HE 8] Bl 5 R (posterior
lumbar interbody fusion, PLIF) AR5 &4 H (>3 mm)
HEMR] A 2% UCAY KU I S8 . Weiser Z6PHL &
I BMD SHE S HRIRETRUE MR UM G . BKE G
HRET ] 52 AR T LA 08D OP B AT BUIRET A
SARKEY, Ohtori 45814 B4 32 F5 ST A KIB YT 1) OP
SEEHE S ARIRETAA B &AL R A . E AT, 3
ARSI A 2 X 00 5 e 4 2 4 A8k X
Z 1, SRTMT, PMOP Xif SMEAR BB A U5 SR 5%
i) 25 4 A FIIESE . ASHIFSE AAT 550 MAEAR SR
A EEH AN S Wit AT PMOP
HARHT ARG TR 225, /38T PMOP X & F A
ipAS

1 #Rl5AZE

L1 —#&F0R EEESHT 2013 4F 1 H—2017 4
6 H 452 30 BEHERR B A R Rk A SRR -
(AT — B BEAEAR BTE R o (2) R 5 Bl U5 i
24F, (3)=50 Z 4z idtr . HEBRPRME : (1) TEARH]
6 Al FHMESL R W R B R R A
S BERRER B2 R S (A HOlad 1.0 ) sk
A2 DOEEH I 1000 FE RN ), Blfemy 24 A ff
FHBEGEASRI PRANAIT 2505 o (2)OARHT ARG A
M FAR S SMiide b s g s, (3)ARFRA
AR IR FAR . ()4 M THAME o A
BE 173 0], FARLER 52~80 %, FHI4ERS (63.23+
10.73)% . 4 B H 2 G I PMOPIZWitRifE : 48
2 Ja AR HERR AR SRR B AT T, BLRE X 2
%5 P24 (dual energy X-ray absorptiometry, DXA )il 5
(18 v B T R 5 B 0 ot Y e << -2.514%
h 4 2 )5 B R A4 (PMOP, n=62) 5 AF 48 2 5 B
FEHAAZH (non—PMOP, n=111),

12 #hFhd  BETEARN ARG KT HHE
TEASE ASE A K e oA~ e, 00 S i 2 S %
BEE(ROM) . CT PHARESET#A 8N (S Sl ET J R i)
JCRENEMAE ST mm) LA SRR TS AT (S : Bk M A7
FERTT 1A >3 mm) fE L,

1.3 s ARRAE FUMED)BE AR EC(NDD) & — 1>
AL 10 RS PR A [A) B4 Rl REA 6 AS1ET,
BAERIFNAE 0 7] 5. f5, EidAR:
NDI(% )=[Fir 3t H 24553/ (5S¢ B H x5 )1x100%
R . SR JOA PRV #h 2 Th RE IR i@ 1L A
A ORJG B = AR R )/(17 =AKRHT B4 ) x100%

A JOA M K VAS PEM R T ek i 1
1.4 %tz RS SPSS 22.0 GiiH it frfy
AR TEI 22T T A TR TR aes TR R
e K50 2 K25 . AR IE x K5 L3 G 4L R
TORHNZESE . P<0.05 WEFA LR X,

2 H#R

2.1 RETARFAH  HEGHEENEL R LN,
PMOP 4 L1~14 BMD “F-#4(0.70+0.09 ) g/cm?, tfHF
¥R (-3.13+£0.42) , P45 AR B B AK T non-PMOP
() P<0.001). I AEALRTINISE SRR, PMOP 2115
W EHE non-PMOP ZH I (P<0.001 ) , i IfiL 5% 5 1fn il k¢
JETCHH .25 5 (P>0.05) . BRI FR PRI 45 SR %
L PMOP 21 B-CTX.TPINP 5 PTH #; non-PMOP
HIHE (1 P<0.001),25-(OH)D % non-PMOP ZH A%
(P<0.001), HAAEATORIICH] 225, Lk 1.

F1 FARE—RARIL

Tab 1 The difference of demographic information
PMOP 21 non-PMOP £

it (n=62) (n=111) # P
AR5 62.00£9.50 61.50£1040  0.426  0.672
P EH AT 14.70+2.70  14.20+2.30 1.287  0.206
1145/ ( mmol/L) 2.20£0.15  2.19£0.19 0357  0.723
iU/ (mmol/L) 1224021 1242013  -0.773  0.444
11455/ (mmol/L) 0.83x0.06  1.07#0.13 -13.730 <0.001
B-CTX/(ng /mL) 0.63:0.11  0.47£0.08  10.989 <0.001
TPINP/(ng /mL) 58.29+5.61 38.16x2.79  31.511 <0.001
25-(OH) D/(ng/mL) 1537373 19.85+2.72  -9.062 <0.001
PTH/(pg/mL) 43.5249.89 34.54+6.76 7.064  <0.001
L1-L4 BMD/(g/em®)  0.7020.09  0.94+0.07 -19.475 <0.001
L1-L4 t -3.13x042 -0.58+0.41 -38.887 <0.001
SUHE I B2

;] 16.93+3.57 16.74+3.86 0319 0.752

ARJE 13.87+3.59 13.273.57 1.057  0.297
SREAREAE /] 4472 0.107

JE PG AL 19 33

R SHERS 34 72

RAEH 9 6

22 RETHAEBILE  PMOP B H M T non-
PMOP B HTEARFI A5 A A5, XSk
o i I 2 i IR (72.58% ,x*=15.471,P<0.001)
5 MG (61.29% ,x*=15.39, P<0.001 ) L K ¥ JK 95
(59.68% ,x’=31.25,P<0.001), L3 2,

23 FREARRFA R PR LAEGEORY
Mr 7R, PMOP 8548 non-PMOP F&34 1) F A1} ]
5 30 min 247 (P=0.022), FARIER PIOKE A
e . RS 51 R B i ] TC B B 2
(¥ P>0.05), W3 3,



372 A EBKREEB %526 %
R2 MABERHERRT (% )] x4 MABEWRERXL
Tab 2 The difference of preoperative comorbidities[n( % )] Tab 4 The difference of outcome datas
PMOP#H  non-PMOP £
HAF95 P N PMOP#  non-PMOP 4
IS (n=62) (n=111) X Bie ekt i P
s N (n=62) (n=111)
FRBHERTTAR 20(32.26) 9(8.11) 16.627 <0.001 —
. Fiti 1yt e/ H 30.24+5.81  29.58+5.33 0.384 0.718
RE 12(19.35) 4(3.60) 11.759 <0.001 -
ETRA B 4762 0.029
R B 1ML 9(14.52) 5(4.50) 5361 0.021 N
N s 5 1
LR 3(4.84) 2(1.80) 0.449  0.503 B
PR/ 37 81
HEbR I 37(59.68)  20(18.02)  31.250 <0.001 .
. R AL 57 /151 4377  0.036
e I 45(72.58)  46(41.44) 15471 <0.001 0
. A 4 0
=5 LG 38(61.29)  34(30.63) 15390 <0.001 ;_: .
A 12 25
LIS 18(29.03)  10(9.01) 11.757 <0.001 ‘;\}(*ﬁ‘ )
VAS 7} 13
A 19(30.65)  19(17.12) 4247  0.039 e #
AT 467+149 494159  -0.657 0.520
®3 RABKFARERAMILL VNE 2.14£1.12  2.17+0.71  -0.079 0.934
Tab 3 The difference of operation and hospital information VAS T R
4] _ 4] e
PR OPAL menPMOPHL L, AR 481£140  444x176 0855 0.396
(n=62) (n=111) AR5 2.19:0.97  2.11x0.96 0310 0772
TR ] /min 947643626 1227342540 -2.384  0.022 JOA
S ‘
FARTEH 1301 0254 AHi 931+2.34  9.89+2.03  -0910 0.365
i 3~70 B
3BT >3 87 AJF 15.0761.61  1544£120  -0.893 0382
HoAth 9 24 L
SN JOA KI5 1% 0.74£020  0.75:021  -0.167 0.882
/B 1.087  0.589
- NDI/%
s 4 4
) Nl 34.95+12.35 36.22+12.13 -0364 0.715
LT TARFS 42 82 )
] NG 14.10£5.32  13.33%3.56 0.543  0.581
(NS 16 25
. ROM
YIT K /em 14.43+2.13 14.74£2.62  -0.796  0.431 - . ;
i 36.61+12.15 35.31+10.85  0.388 0.69
AP /mL  164.92+28.44 167.45:£18.73  -0.704  0.486 ﬂ:ﬁ
R 22.52+6.56  20.64+5.45 1.064  0.289
RIGHIMREmL  15844£19.68 152.65£25.79 1535  0.133 " * *
. N 05 2 J5L /15 0.287 0.782
{E Bt a)/d 14.55+2.87 16.53£2.17 -0.648  0.525 C5 LA/ B
AT 3 5
24 FTERE [T AP ,PMOP 4 FH4k F il 59 106

non—-PMOP ZH 7E Bl 15 2 4F 5 B 25 5 WY PR £ 1 A 3l
(P=0.029) LA K kM #43 (P=0.036) , SR 1M 7E Ife PR L
RIFM (VAS, JOA, NDI, ROM DI JZ C5 FHZEHR BRI )
Jy T, ZHTC B 25 S (1 P>0.05), L3 4.
3 g

Har, ECA 2.0 2 A0t 60 5, )4
BREAF N DL B R E S . BEE Zi kY
T e Ko N T 0 FE HE AR SR AR i iy iz
PMOP X HE I A 1 18 52 M0 A WF 98 1 3 o

4 25 1 L N BMD 2 PMOP 2 W 1 32 bR,
I %% TPINP .PTH.25-(OH)D &5 & Mitr &4,
B-CTX B IHrEY . TEIZIHFE T i PMOP
ZWbRAE, DI T A B AR BMD 55
bR i ¥ [B-CTX . TPINP .PTH 5 25-(OH)D]/K ¥,
g5 L% B PMOP 4L EHEARY BMD t {H i 2 K T non—
PMOP 41 [(-3.13+0.42) vs.(-0.58+0.41),P<0.001],
B-CTX.PTH 5 TPINP Il 7K 34341, 25—(OH)
D AR ARG . T REs SRS 2 BRI 45—,

PR B oK R S, ok 9T %
I PMOP B3 1M KRR, HLIm S Kl #5 7K
255, XS5 H AT RE S 0 LT Sl
T, Mederle FE& BRINEE/KF-5 BMD SIEFHC,
SRR TRAP-5b G, 7EAREE MAE R
B A SR B A S R WS ST e
ATLARGE PMOP BB 1 B 4 A BMD!',
PMOP ZHAH%Z T non—PMOP 4175 AR HijH 1] B &
FFFHABEE , LA A | 5 1 Hs LA SO PRI fe A i
X AE S LDL ARk BRI A LA G, Mtk
B, 4628 5 2ok i i S IR [ ATLDL 7KF- 5 BMD
B, SRR AT LA 2 RS B BMD | IfiL
BB PR EYACE I A W, Ak, LDL AT
DI b A7 22 58535 A0 2R O (MAPKO) {4 4% DA
Ko Wnt {5538 B i (8] 78 53 T 20 i i 434k, OF
PEEE B A0S PE9 PMOP 3% A7 78 LR A
FHW R Z XA e IR T S 3 B A =
AEOEN, v R 5 S I B A O, i &



554 4

BB AR A2 I UMM X U EARARSUE AR B2 1R) 373

H T Na*5 Ca 78 B v/ NV H 95 4 ] S BUR ES
FHEMERE I . I RS A3 IR ARG 2R R B Ca®K
- FEAEIA T PTH T, TG -8 4 3 I 0,
BE PRS2 PMOP Hr L% - & 50 , X n] gt 5
B /BRI R PRSI AR DC, R I, X)X
B ILPRRIETT , A AT REHE R PMOP A ARG R

PMOP fE&F AR R AG, (EA T i 5 AR5
Sl EIEAA H B TR SR DRI T
FERR HT T B ME 2 AH G, SR 1T 250 B HEAR B AR B 2%
ML BRI TR, 4L BIRAENE T A i
[EASTR] , (HER S U T FFAREAR o R I, AR ] () 45
FEA A B AR LA R S5 AR R Il

FEWAE AR S BT & B8, PMOP 35 H 3
[ 52 SR AR SR B =, SR T I R AR e AT I i 1 22
B, 3X AT RES PMOP F35 A5 52 M M Ul 114 550 R A
5, DARAR - ARTE T I RRCR o SR, AR5 [ 5
Prirge e v , AR s A Pk - ) XU, , AT i
FEAR G MR PMOP B NEHAYT . AUREIRELR \PTH 28
I . MR 2 AR JH T 5 DL S RANK Bt f& (RAN-
KL 05 700 Kb F Jo 0 A P A A 1 A P e ) —
T VE R,

ARG EAT — W RBRYE . 1558, o T HE gl
ABEZ R ek, HaElCT RS FIR E A
JPERRE , BEREAR R D B R TAREN
ARSI AT I A oAb | T HL™ SR B A
— o FERXIMFFE Y, T AEAR R 0GR R BEHERR X
SR IR R A . 55 =, B IS A AT Bh AR
MRS AN X STUHE AR ST AR T A s e o SR, S
EAFAEIX LR B, A5 Ry i — 2 BB PMOP X
HERR BT A B sEma B T — 5 R .

25 LRk, PMOP 83 W45 5 72 R R AFAE I T A7
PRI , TE LA TR A DB A RIS, St IR A IR 7
Al BB AR TS . PMOP R LAFRARHEN L
TEAR B E] XA ARG H i IE I 5 m . 7
T 718, PMOP S8 TEAR 5 B SRR 1 N [
SERNLR, HAEX AR H PR B D FE v, ok
K BRIG PR UG W35 025 52 0 SRT, i T 08 e %
5 UG B AR, 4R B ILAE SN PMOP NEHR
Y7 P ] sz 1 A Ay o RS A AR
S 3Lk
[1] Cauley J A. Osteoporosis: fracture epidemiology update 2016[J].

Curr Opin Rheumatol, 2017, 29(2): 150
[2] Oh KW, Lee J H, Lee J H, et al. The correlation between cage sub—
sidence, bone mineral density, and clinical results in posterior lum—

bar interbodyfusion[J]. Clin Spine Surg, 2017, 30(6): E683

[3] WeiserL, Sehmisch S, Lehmann W, et al. Techniques to increase pedi—

cle screw stability in osteoporotic vertebrae[J]. Oper Orthop Trau—
matol, 2019, 31(4): 284

[4] SRR, FEAH, RIBHE, 4%, S1URET B oK Jest A ARAEFE B T
57 AR A P 50 v A 1 AR L), o AR e
2019, 29(4): 295

[5] Ohtori S, Inoue G, Orita S, et al. Comparison of teriparatide and bis—
phosphonate treatment to reduce pedicle screw loosening after lum—
bar spinal fusion surgery in postmenopausal women with osteoporo—
sis from a bone quality perspective[J]. Spine, 2013, 38(8): E487

[6] ChoSK,Kim]S,Overley S C, et al. Cervical laminoplasty: indications,
surgical considerations, and clinical outcomes|[J]. J] Am Acad Or—
thopSurg, 2018, 26(7):e142

(7] 4R3k., Zfefq, BRAam, 55 MR CT (B 7R IEMERD 1Y Be N B E AR SR
BBETRASIFREI (%) B FH. vh A A A B2, 2018, 28(5): 447

[8] Lee DY, Jee] H, Cho Y Y, et al. Serum 25-hydroxyvitamin D cut-
offs for functional bone measures in postmenopausal osteoporosis[J].
Osteoporos Int, 2017, 28(4): 1377

[91 ZEAMy, BodiRbk, 24, 45, (@ REDUR S Lot iy o S 4 b AL TR A
PINP Al B-CTX & JE B F (1] e BUsi A A 67 $h i
2L, 2016, 9(1): 7

Mederle O A, Balas M, Toanoviciu S D, et al. Correlations between

[10

[}

bone turnover markers, serum magnesium and bone mass density in
postmenopausal osteoporosis[J]. Clinlnterv Aging, 2018, 13: 1383

[11] Castiglioni S, Cazzaniga A, Albisetti W, et al. Magnesium and osteo—
porosis: current state of knowledge and future research directions[]J].
Nutrients, 2013, 5(8): 3022

[12] Yang X L, Cui Z Z, Zhang H, et al. Causal link between lipid profile
and bone mineral density: a Mendelian randomization study [J].
Bone, 2019, 127: 37

[13] You L, Sheng Z Y, Tang C L, et al. High cholesterol diet increases

[t}

osteoporosis risk via inhibiting bone formation in rats[J]. Acta Phar—
macol Sin, 2011, 32(12): 1498

Scott C C, Vossio S, Vacca F, et al. Wnt directs the endosomal flux
of LDL~-derived cholesterol and lipid droplet homeostasis[]J]. EMBO
Rep, 2015, 16(6): 741

[15] Sheng R, Kim H, Lee H, et al. Cholesterol selectively activates

B

canonical Wntsignalling over non—canonical Wnt signalling[J]. Nat
Commun, 2014, 5: 4393

[16] Wong S K, Chin K Y, Suhaimi F H, et al. Osteoporosis is associ—
ated with metabolic syndrome induced by high—carbohydrate high—
fat diet in a rat model[J]. Biomed Pharmacother, 2018, 98: 191

[17] Park J S, Choi S B, Rhee Y, et al. Parathyroid hormone, calcium, and
sodium bridging between osteoporosis and hypertension in post—
menopausal Korean women[]]. Calcif Tissue Int, 2015, 96(5): 417

[18] Feng R, Ding F, Mi X H, et al. Protective effects of ligustroflavone,
an active compound from ligustrumlucidum, on diabetes —induced
osteoporosis in mice: a potential candidate as calcium—sensing re—
ceptor antagonist[J]. Am J Chin Med, 2019, 47(2): 457

Jin Y Z, Lee ] H, Xu B, et al. Effect of medications on prevention of

[19

—

secondary osteoporotic vertebral compression fracture, non—vertebral
fracture, and discontinuation due to adverse events: a meta—analysis
of randomized controlled trials[J]. BMC Musculoskelet Disord, 2019,
20(1): 399

(2019-12-11 ki)



