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BE: HY IPAETOERZAES RG0S AR S B PTG RT3, FE BB 2015 47 1 A & 2017
6 JJRAEE T3 R AR (ERAS) B D BB A PE M (R IE 45 B 37 (OVCEFs) AT Ak IR 5 D BUE A (PKP) | HLIFE 35 19 18] R 48
MERIGIT BN B BOs A B 125 4, WA ARFT M ARG 1 BB VAS (visual analog scale) 3T 43 F1 )i 5% ODI( oswestry
disability index) #8250, IC AR XA R 12 1 H # % 4 (bone mass density, BMD ) #8545 J i 5 T 5 J58 )it & 38 35 B K ( procollagen
typel amino-terminal propeptide, PINP) B fi%t J5 f# fi% 7= # (beta collagen degradation products, B-CTX) K 25-323L4E 4 & D (25
(OH) D) SR HE PR AT LB r T, SR RBVRYT 1 5, VAS T o0 ABE i (6.35+1.0) S3p BE & (1.34£0.9) 4y (P<
0.001) ,0DI F A2 i (44. 8+5.3) % 2 (16.8+3.5) % (P<0.001) ., ARJE 12 4 H ,BMD 4545 7 { th R i (=2.7£0.3)SD
ZE(-2.5£0.2)SD(P<0.001) , F M FEFR PINP AR AJ(57.0+17.7) ng/mL 3% % (73.3+19. 7) ng/mL( P<0.001) ,B3-CTX AR
H7(502. 3221, 9) pg/mL B 2 (220. 0£123. 6) pg/mL( P<0. 001) ,25( OH) D f A HT (35. 3+2. 2) nmol/L 1 % (36. 2+7. 7) nmol/L
(P=0.202), #5it OPKP FRAVAMEM OVCFs BEEL R, BB E W T RINERS, BRe B/ SRS Q7T ERAS
HERGIRIT OVCEs, wl @3 MG B Wl R BFECER R ERE WEBFE, TV FRamBaFEEERE L,
KRR H AL HE R T B A P B AR
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Abstract: Objective To explore the clinical efficacy of comprehensive treatment based on enhanced recovery after surgery
(ERAS) for osteoporotic vertebral compression fractures. Methods A total of 125 patients with osteoporotic vertebral compression
fractures ( OVCFs) were retrospectively studied in our department from January 2015 to June 2017. They were treated with
percutaneous kyphoplasty (PKP) based on enhanced recovery after surgery ( ERAS) theory and systemic comprehensive treatment
of osteoporosis was performed during follow-up. Visual analog scale ( VAS) score and Oswestry disability index ( ODI) were
collected before and 1 week after PKP. Bone mineral density (BMD), procollagen typel amino-terminal propeptide ( PINP), beta
collagen degradation products ( -CTX ), and 25( OH) D were recorded before and 1 year after PKP, and were compared and
analyzed. Results One week after comprehensive treatment, VAS decreased from 6.35+1.0 to 1.34+0.9 (P=0.000), ODI
decreased from (44.8+5.3) % to (16.8+3.5) % (P=0.000). After 12 months of the operation, T score of BMD increased from
(=2.7£0.3) SD to (-2.5+0.2) SD (P=0.000), PINP increased from (57.0+17.7) ng/ml to (73.3+19.7) ng/ml (P =
0.000), B-CTX decreased from (502.3+221.9) pg/ml to (220.0+123.6) pg/ml (P =0.000), and 25( OH) D increased from
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(35.3£2.2) nmol/L to (36.2+7.7) nmol/L (P=0.202). Conclusion (DLow back pain is relieved, function of limbs and

quality of life are improved in patients with OVCFs after PKP; (2 After systemic comprehensive treatment based on ERAS, BMD is

increased and bone quality is improved by inhibiting bone resorption and promoting new bone formation, thereby preventing the re-

fracture.
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PE FEE B (enhanced recovery after surgery,
ERAS) # & 2 LUA U B2 24 Sy 4R 48 iy B A 39 Ak 2 4%
T, H B H W TE T B BT R R R K
It ARRE , LB % B SO RE R A%, IR B H Th e & . e
PRBFST % W], ERAS B9 AE DU i@ 451 651
T AR BB AR U A R R AR T AR

B i 5 4 (osteoporosis, OP ) J2H A M4 7 T 5
M LA AR R B R AR B A R IR | R
B o IR A B RGN . R
%P M ME K E 45 B 3T ( osteoporotic  vertebral
compressive fractures, OVCFs) 8 &8 F E & &K
T, PR W R R RS R N sE TR B
OVCFs & & & & #E K J5 % B R ( percutaneous
kyphoplasty, PKP ) J& 1] 4 &k 28 f < 9 ° ,1H OP {3 2
PKP RIGHEIKH R BIFMEERNE' . KIrihIT
OVCFs i}, BE 22 5 00 7 47 B9 36 0T, A Ak 2000 X
PR R G T il

ARGURIT OVCFs BIEF ARG S I, HAE
AR D A B, AR Y Y
FE T o AR, A R B, 4R T R U
DA R R, WEEFE LR, AVRE
i O o A B AR 38 bR 2 AR AR B T ERAS BE
RYLIRIT OVCEs (I IR

1 #EIMTTE

1.1 g4 A B HERR R

PARHE: DER =65 2, QWKL N
OVCFs I PKP FR G I7 ;O I B BF 52, Bkt
SERE BEVIRT R > 12 A~ A o HEBR bR O K
MR E SR E SRRk L% OP;Qi 3 ~A Dk
I XURE TR R S5 25 W B AT i B TR T O RE U
B A R B R GE L E BB AR YT o
L2 — gk

A 0% AT ME 0] B 49 A 2015 4B 1 & 2017 4E 6
H g 0 XL E B g R OVCFs B35 125 f,
B4l f, 2 84 B, AEW 65~95 %, ¥ (T75.2+«
7.5)% ., BHmET{H=-4.1SD H T {§<-2.55D,
S (-2.7+0.3)SD, RlF 12~15 4, F3(13.3

£2.8)MH,
1.3 BHELFAGHE R

HEERMER GE 2 d 4 7 1Y Lunar Prodigy
(DXA) i %5 B AR o 38 ok R A s W Bkl , P |
TR A o P O i R O S R AU S B PINP | B-
CTX K& 25(OH)D, FrA B ABEK H MARE 12 4
H i &5 — 1K,

L4 WsRST AR AR

PR AR 9 L ot L B8 A 4L & R (visual analog
scale, VAS) ¥ 43, Xh 8 W& &% 7 4l R A £ 5% ODI
(oswestry disability index ) 5%, VAS {43 & ODI 1§
B IAE A BE W (R DR AR SR DT R 258 ) AR
1 T
LS sk

WABEYTERGYRIT, B8 OB RH
D(BRMRES D3 Jr, A7 & IR A R A A E
ZjETF . H10950029) ,600 mg /5,1 F/IK,2 &k/d,
T 2 P GBS T IR 5 ORI T R A LT B BB
BREA (P 7= T UM BRYD AR il 25 A FRZL B 2 7 5 1
25k 5 720130085 ) 0 R, 70 mg /H, 1 K/, 1
W/ .

ERAS T-1 . DM ATEE . A ABi&E 1R IE K
PLRE, IR EME  QARMEH, nEHENHT
ARIAFARGRE 7%, B RRG BR & MR
O BIER IR T AR BT IE 7 2 R R ks @R AT IR
IR < AT 2 /N IS L PRV 5 A B A B 40 mg ;s @4 B
BT A OA B & 3 32 IR STk vb H /% 35 ( pulsed
electromagnetic fields, PEMFs) Y597 , B ] 18] 5 ¥/
B, BB S LR/ AR 20 min, 4ERF 1 AE, Hi g
iR R 6.8 RAE e HA R Y 8,12 Hz 4240,

FARA T R /NT g, PR Y 5K,
PMMA F /K e/ & 2 WL 3T, 15 B4R A 1A & BE Al
YRR M HE (E 8 P 5, R JE 8 2 RARGE M 4E TR
.

1.6  SEiteaba

R A SPSS 20. 0 #EFT 48 R A MG M. It
B LB e e 22 (25s) Rom o HHFHIES
1 % A Kolmogorov-Smirnov #46 ( K-S #5586 ) , Bl X k¢
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A K BRI RT R T R R E R . P<0.05
hESAGIEE L,

2 &R

ARG 1R, A BE E W ARG
W B B S TIRIG I EH B2 R, R
JE BEVT ], — IR J5 B E T AR kT
WKFAR, —OEH BBGHEAR G B AE, IR

BEER LR K-S KIRE P<0.05, R MIE
B, —MERINE L,

ARJG 18, VAS 453 A BERT (6. 35+1.0) 43 &
% (1.34£0.9) 48 (P<0.001) ,0DI B A B A (44. 8+
5.3) %% (16.823.5)% (P<0.001) , RjF 124

1 BMD AR BT (=2.7+0.3)SD % (~2.540.2)
SD(P<0.001), B Fr PINP  RE5(57.0x
17.7)ng/mL 5 (73.3£19.7) ng/mL( P<0.001) ,
B-CTX AR Hi (502.3+£221.9) pg/mL P& % (220. 0+
123.6) pg/mL( P<0.001) ,25(0H)D B ARAI(35. 3+
2.2)nmol/L ¥ % (36.2+7.7) nmol/L(P=0.202),
%2,
x1 BEHEH

Table 1 General information of patients

I B Lk
FE/ (%) 75.2+7.5
M (H /%) 41/84
BERW (B /40) 13/17

&2 RYIRT OVCEs JF & in ATl

Table 2 Changes of indexes in OVCFs patients after systematic treatment

W H ARG AjE 1A ARG 14 LE Pia
PINP/( ng/mL) 57.0£17.7 - 73.3:19.7 -8.777 <0.001
B-CTX/( pg/mL) 502.3+221.9 - 220.0£123. 6 18. 628 <0. 001
25(OH) D/ (nmol/L) 35.322.2 - 36.247.7 -1.283 0.202
BMD/(SD) -2.7+0.3 -2.5+0.2 -5.068 <0. 001
VAS 6.35+1.0 1.34+0.9 - 44,881 <0. 001
ODL/ (%) 44.8+5.3 16.8+3.5 - 54.871 <0. 001
3 Wi (P<0.001) , H &3 AR5 8 FE T IR IE s L

it OVCFs K H & i OP 3 Y%K W Je
OVCFs B E MW WIH K, &K R E %Ik,
PKP F RIS OVCFs 76 ST U B A AR TG i
BRI AR SR I T AL T AR R OP R
SR 1206 R 3 S 3 5 AN R L i HLi 25 B 3L
A JF R o B IR 92 B b 387 OVCFs
IRE 2 M AL B, XA BEZ M OP B9 R 4
.
3.1 ERAS B&1E OVCFs & BT AH i v A

WEAE B 58 2 WA B 1036 32 956 22 i I R R 4%
BETTR W B B b AT K ok L % 8 (pulsed
electromagnetic fields, PEMFs) A] /E 8 OP J&I7 A9 A
Ry HF-BE, H PEMFs n] A5 3% &/ OP JE & K
RN & - R R R L Y-
FHPH e . B RBA IRYT US 2 2E F PEMFs
X E TP OP 7. B FARM OVCFs B35, b
IR ] 3 itk — 2 5 BUE BRI R, 0 B BB A 5
ZAR45r OVCFs (B H AR HT O AT A LA
95 B AF AT ERACIR T R AN . AHF5Y OVCFs
BH PKP RS 1 Ji, VAS 343 & ODI ¥ @ & %

B2, WILHATINS PEMFs ol 4 204 ## OVCFs
BE BT AW AR R iR R AT
2 W R Y PEMFESs 38 o Wi & 40 0 (4 731k
FIPR T R SR A 2 A, B BT R I R R
HIT JIR A BSGA5E of 52 0 B AR, 2 T 5 1 R 4 BE AL o
AL OVCFs B ABeif W A05 B T R BN & B-
CTX, Bl P AR MK MM 4T PEMFs 377, K 1 4F
i R AR AR B-CTX B B [ IR (P<0. 001) , H
hn PINP B3 T (P<0. 001) , [ B % B4 4 T
{ELIR % A2 W] B #i A8 (P <0.001) . B3 ATIA A 78
ERAS # T, Bl F AR PEMFs j5JF OVCFs B,
ANAURT LA 0 2 A 5 B A0 e LA A7 B i, af
FLA 8 3 e 2E AR A0 ) Ok A Y A 2 —
BUE B RER .
3.2 OVCFs 3% B F AW OP W25 ¥iay7
TREER R T SR AL R D A OP (3
i b FEF , T 5B R 0 o 5 T A S TR
AT, 3 B OB . SUBE IR 526 25 9 O SR e R £
R RRUE 2SN , WA A 0 A M D e i B AR
S B R R AR Y R A e A
BT R AR WO AU R OVCEs ¥
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BITIR KM OP M E A Y . AW OVCFs B3 [
FARM K7W E , 75 ERAS W& 5 T 454 M
1R BT 48 BE AR 4 70 me/ i , R J5 — 4E5 %5 BE 4R b7 0.
ETHE (P<0.001) , B QI B WUt 45 B-CTX 3
AL (P<0.001) , FEK 48IE T XUBE AR SR 2 25 4 %F OP
KRFWARNE, T8 TR R GIRYT OVCFs 424t
I3 TR E

2 ATIA K, 5 F ERAS M & & S G U7
OVCFs, NPT 48 15 B 35 A A7 o, (] Ao 0 3 ok 8 9
B, B, X T R A BRI R A ET
B, ARMRPAELELUT AR : DOVCFs £ & 4l
3 55 L O A B E A A AR I B Y 52 i A A D A4
Q@HH XT%? ERAS ¥ & R4 IR YT OVCFs W58 5
A ZEE T T A A B BE TR TE .

( & % x # ]

[ 1] BEvE- Mok e AR 7E Q) 6 7 BEER B 7 2 o i 20 R W
B[ J]. ZHPEZ,2017,21(4) :769-771.

[ 2] gk, /Sbk, BRor B 1R A SN S TE B R T i R
BRI M LT ] = B SRS A, 2016, 24 (14)
1269-1273.

(3] fidR, s, BmT, % Ul & SR 7E g a4 8 %ok R
%El?ﬁﬁﬁTFIEEPE’JWFHxﬁ%’ﬁﬁU] HUE R & =&, 2017,
38(1):76-78.

[ 4] Bliuc D,Nguyen ND, Milch VE, et al. Mortality risk associated
with low-tmuma osteopomtic fracture and subsequent fracture in
men and women[ J]. JAMA,2009,301(5) :513-521.

[5] E3xk.#5H. KIS DIRTE ARIGIT & BTG e R4 5

Py sk Bt G2 [ 1] h E B M F 884 &, 2016,
26(11) :1054-1056.
[ 6] ¥, 2RI, TR, G, B BT M #E & E 47 & It PKP

/lirﬁ?'i?fﬁﬁiﬁﬁﬂ’ﬂﬁﬁfﬁﬁéfzﬁﬁgiﬁﬁ
A2 &5 ,2016,26(10) :951-953.
[ 7] Patls

[J]. s EH

3, Rawall S, Singh D, et al.Surgical patterns in osteoporotic
vertebral compression fractures [ J ]. Fur Spine J, 2013, 22;
883-891.

[8] ZHRE,BH,HiER, S MBI EREFEITLELH T
B AAAE I PROT O 2 [T]. o B i &2 BE % gk ik, 2017, 32
(2):192-194,

[ 9] o siah, X058, 2. B BT R AR M #E 04 6 40 vk B 30 B 2 B0 B i
B IEIE T L K LR [T]. hAEESJE,2018,98(11) .
803-807.

[10] Yang YT, Meng JH, Hu B, et al. A novel anti-osteoporotic agent

that protects against postmenopausal bone loss by regulating bone

[11]

[12]

[13]

[14]

[15]

[16]

[18]

[20]

[21]

[22]

[23]

formalion and bone resorplion[ J]. Life Sci, 2018, 209.:409-419.
Zhu H, Wang M, Zhao C, el al. GAG and collagen 1T allenuale
glucocorticoid-induced osteoporosis by regulaling NF-kB and
MAPK signaling[ J]. Am J Transl Res, 2018,10:1762-1772.
Zhou J,He H, Yang L, et al. Effecls ol pulsed eleclromagnelic
lield on bone mass and Wnl/-calenin signaling pathway in
ovarieclomized rals[ J]. Arch Med Res, 2012,43(4) :274-292.
B, 3 R R, S5 AR R B 06 0T R B E
SRRSO ZE[T]. E¥BE 2 ,2012,33(6) :46-48.

eV AN TN QUL ER 35 M R V- B o R VA U R ST =S
[ B RS 2 & ,2005,11(8) :365-367.
Tabrah F,Ross P, Hoffmeier M, et al. Clinical report on long-term
bone density after shori-term EMF [J7.
Bioeletromagnetics, 1998,19(2-8) .75-78.
Garland DE, Adkins RH, Maisuno NN, et al.The effect of pulsed

application

electromagnetic fields on osteoporosis at the knee in individuals
with spinal cord injury[J]. J Spinal Cord Med, 1999,22(4):
239-245.

2 R At A A, A5 ARSI DK e el 3 0t 48 22 ) R T R A E
BT RINERR RN [T]. W1 K222 (B2 ) ,2014,45
(1):116-119.

Tong J,Sun 1.,7Zhu B, et al.Pulsed electromagnetic fields promote
the proliferation and differentiation of osteoblasts by reinforcing
intracellular calcium transients [ J . Bioelectromagnetics, 2017,
38:541-549.

Yin Y, Chen P, Yu Q, et al. The Effects of a pulsed
electromagnetic  field on the proliferation and osteogenic
differentiation of human adipose-derived stem cells[ J].Med Sci
Monit, 2018,24.3274-3282.

Wang YK, Zhang YM, Qin SO, et al. Effects of alendronate for
treatment of glucocorticoid-induced osteoporosis: A meta-analysis
of randomized controlled trials[ J].Medicine ( Baltimore) , 2018,
97.e12691.

Bone HG ,Cosman F,Miller PD, et al. Activextend: 24 months of
alendronate after 18 months of abaloparatide or placebo for
postmenopausal osteoporosis| J].J Clin Endocrinol Metab, 2018,
103:2949-2957.

Zhang ZL, Liao EY, Xia WB, et al. Alendronate sodium/vitamin
D3 combination tablet versus caleitriol for osteoporosis in Chinese
postmenopausal women: a 6-month, randomized, open-label,
active-comparator-controlled study with a 6-month extension[ J].
Osteoporos Int, 2015,26(9) :2365-2374.

Black DM, Reid IR, Cauley JA, et al. The effect of 6 versus 9
years of zoledronic acid treatment in osteoporosis: a randomized
second extension to the HORIZON-Pivotal Fracture Trial ( PFT)
[J]. J Bone Miner Res, 2015,30(5) :934-944.

(B H 8. 2018-10-30 & 7 B ] : 2019-01-15)



