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Effect of Salmon calcitonin combined with expandable pedicle screw internal fixation
system in the treatment of senile osteoporotic thoracolumbar fractures
FAN Yong, SANG Hongxun, QI Wei, et al
( Department of Orthopedics , Xijing Hospital, The Forth Military Medical University ,Xi’an 710032, China)
Corresponding author ; SHEN Kangping, Email ; shenkangping@ 163. com

Abstract: Objective To investigate the clinical effect of salmon calcitonin combined with expandable pedicle screw
(EPS) internal fixation system in the treatment of senile osteoporotic thoracolumbar fractures . Methods A retrospective
analysis was carried out in 78 cases of senile osteoporotic thoracolumbar fractures treating with salmon calcitonin combined
expandable pedicle screw internal fixation system from January 2008 to January 2010. Patients were observed before and
after treatment. Results The anterior and posterior height of vertebral body after operation were significantly higher than
the preoperative ones, respectively (P < 0.05). The postoperative Cobb ’ s angle was significantly lower than the
preoperative one (P <0.05). Postoperative VAS score and JOA score and BMD were significantly better than preoperative
ones (P <0.05). Conclusion For senile osteoporotic thoracolumbar fractures , the salmon calcitonin combined with
expandable pedicle screw internal fixation system has a good clinical effect . The method has the advantages of simple
operation , rapid postoperative recovery , high stability , promote bone healing, and the clinical application.

Key words: Salmon calcitonin ; Osteoporosis ; Thoracolumbar fracture ; Pedicle screw ; Clinical effect

B SR R AR, BB A RSOk EE 2008 4 1 H ] 2010 4F 1 H 2 MR
T S W AR A ST B AR RN, U TS 78 (AR FRwA NN 97 58 3, SR fe: 1 o
AR NN T T, 0 TR TR SRS I T AR BT P [ i R B TIRYT
7 PR FIRIT RO e % . AR KSR RIS TR R RBOR BTN R .
BEET N I E RGETE I R H BRI PR,

«WIHMEE . REW, Email ; sanghx@ fmmu. edu. cn



492 [ B BB A A A

2013 4E5 %519 %55 5 W] Chin J Osteoporos, May 2013 ,Vol 19, No.5

1 #R5FE

1.1 I&KRGOR

ALHFBE 2008 4F 1 H #] 2010 4 1 A, Z4FH
TR A PE R IEAME B 4T R BORL R 1Y 78 i, A kAR
H 45 ), ok R 33 4], BRI AR IR 60 ~ 87 %
CERIAFER R 72.4 £4.4 ) JREERE] A 3 ~ 11 d
CPYPRTEIE S 4.4 £1.1 d) o Hrp 557 Bk
FEARBAT 45 191, WO BEMERAR R 46 BT 23 ], RSk
HYTEE 10 B, BT A EE R R T B T A I S
SR R REAE B AT
1.2 ik

2008 4F 1 A 32010 4F 1 A Z[E WA BE Y 78
A B A MBI FR A SR £ fR 5 2R
IRA I =5 AR IR ET N [ 8 RS TIRYTY . A4
FIITA BEBITEF ARG L e RS 2R (a8,
W25 T ) R 50U, 1 W/ B BETER
7 3 JEZ e B 2 W H L ESHRYY 3 A,
FARPYEARPEAETT ARAGA 1 B2 IR
[ X ZRA CT LA MRI R H USRS , A3 T g ibcs
FAMEAAIS T ORI ) P (AR AT |

R R A B R, T MR RS, 7E8f i
H BT B G B E BT & R E TP ik )
IF A R BT BRI e 4 R H s e
WTAETE . SRIGTE R M BUE AT BOMER A AR
B ST FEAMINZ AN B IR 2R 2R 18 258 A o7 B
VERIIR T AR A FEET 5, W« N7 U 1B B2 o,
FFHf e T EAT A 7 1), [l B P 6 F-HE R4 T
T, —BFHEEIF O R 1 em, I steffee
FAVHE 5 AR AR R4 T8 A O 5 A 5 AR T A
SEE M VRS R T B Y 2R
FEBOEAT, I LY TSA £ 5 75 S HI7E 5° ~
15°, it X Lok e 7 2 A A B R A IE
By, FFTER R TEB 2 S B il A A 5 MR E T, JF
T SR MR AT 47 A UM 5 AR SR ET 1 S 42
BT OPK AR AN, TR e 2 I, 14
I FH [ 2 B AR 55 A SMIBET 1 v s 1, TR) e 7 22
LRI (R | I LT B S P R MEAR 17 55
JE NG R i mms e g i . —RIETARZ
Ji e B A TR R B 5 | A 3 B[] — A o A
24 ~48 h JFHEHPIAERIGIT 7 ~10 d, R =T
VREEEIR
1.3 WESEhR

AR SE G B Fe bR £ 2R . ORI R ;@

Cobb’ s i ; BVAS PF43; DJOA W4 OB %
(BMD) ,
1.4 JOA 5 VAS iF4MbriE

X JOA PEAY BN B TR I RS 7
RGATIEHY, b 23808 0 ~ 29 43, 43 B50H = el ke
IR BE AT R B X VAS 34 &
BT R B TP ARSI AT 4, Hoh , 40k 0
~10 4%, Ao PO B 5
1.5 HEENE

KHL X36R M XL AE X £k B % AL (£
NORLAND 74 ] i A 7= ) %if g 35 B ML 24 M4 25
FESHA T AE .
1.6 Ziiteghbeg

AR B S5 B 1 R B SPSS17. 0 (948324 4k
PEFEATEAIE 3 HT R A | S A R R B 8 +
PR (x =5 ) BEATERR , RIS SRBREC R ¢ 4656, 150
(RS EL X TR P <0. 05, G144 1 X,

2 4R

2.1 RFZR

AZ 78 51 A AR e e A 2R I A = U
SHMEET N E REIATIRYT , TR 58 FAR,
I HFARTCA 1T ARG AT A a8 5 & A | B
AR EEIGIF G0 DA a8, I BERGHY
6 ~18 M HMATREVT , ARJ5 12 A~ H3-A58EDT 74 141, K
Ji 18 N 3R1SREDT 69 i, FRAFFET IR E 20T X
LIRS A N [ E B TCA s AT G LR A
2.2 JRITHIGHEARRSE S Cobb’ s M L™

W FARIGIT G SR TR AT, Horh
TRTT 5 MDA IS 2% oo A AR F 5 o B 2 B I v
AT M R T 25 o 5 R IR I 2 B, Bl H e L
ARERNZES (P <0.05), I HAFE Cobb’ s £
JEE I 8 A TR HTAY Cobb’ s £ Ba i He i AT
WEERNZESR(P<0.05) , BARRESE S Hrin T £
R,

R1 MEREES Cobb’ s LB AT (2 2 5)
Table 1 Comparison of the height of vertebral body
and Cobb’s angle (x +5)

. o MEMRETG R MEKEZEE Cobbs fARE
4 5 il %k "
(mm) (mm) (%)
YT 78 18.2£1.4 20.1+1.2 27.1+3.2
WIrE6AA T8 24.2£0.6°  21.4%1.1° 3.5+0.47
WIrE 124 74 23.3:0.7F 23.8:1.2° 3.7£0.4"
TR I8 H 69 24.5+0.6°  24.3+1.0° 4.0£0.2°

T SIRITRTELEE, TP <0.05



TEE FRE AR 2013 45 A% 19 %5 S ] Chin J Osteoporos, May 2013 Vol 19, No.5 493

2.3 VAS 5 JOA 5 Hr

A R A IR T TS 43T VAS 153
JOA PF43 3@ 40 #r , Hoh JBTEAR S5 1Y VAS P43 W]
BAUETFARETH VAS 34, Bdis /9 He i HAT B i
255 (P <0.05) , Geit2eA 52 G ARG JOA 1T
SRS TR ARIAIT AT JOA P43, BdE e 2
HBFRER(P<0.05), WFE2,

F2 VAS 5 JOA WPESXT LA HT (x £ 5)
Table 2 Comparison of VAS score and JOA score (x +5)

215 % VAS W4 (43) JOA 43 (43)

TRITHT 78 6.7+0.9 11.6+3. 1
HITIE 6 A 78 3.4+0.6° 22.3+2.8"
BIY)E 12 A 74 1.2+0.3° 24.9£2.7"
WHBIrE 18 A 69 0.2+0.2° 27.6+2.8"

I SIRITRTILE, * P <0.05
2.4 IRYTHTJE R R
X AT RS A L IR R
TR A T RN, Y e L
AWRAZER (P <0.05) , GEit#A R, &3,
R3 ITREEERE R (v £s)
Table 3 Comparison of BMD before

and after treatment (x +s)

2057 1% BMD

BT HI 78 0.51 £0.21
BIT)E 6 A 78 0.61+0.32°
WIYJE 12 A 74 0.66 +0.34"
WG9 )A 18 A~ H 69 0.67 +0.42°*

W EIRITRT LS, T P <0. 05
3 g

B FRIME R BN T WPINZ — ., B
NIERAL , AR B BUBANAE (19 A AW, i
TSGR R REAE 47 A A2 AR AL AF G N, 1 E 5 e 2 A
BRI A TG R 0T H AL PR R Y AR I
TETRAS Bl PR v 4 BARROR, T ELG T R )R K
T PR, BT ERA S T 9T i B R A
PR REAE S YT EA TR R B R IR T 5 )
AL,

Wt 5 K- (8 DR R | JH R B 2 114
B AR R OHE S5 AR BRET A [ E R 48, i
HPR T —EMImRICR . XM kiR H A2
APIFAR R R AM TR, XA
EEURE A P BT, I S N A E BT IA AT
7, T ELIX AR T 108 f 3 09 )5 RS540 B B 1Y
PRI, (EDR AR P AR i A BEAY L L

B2, M HEEADFAR PR R SBT, FOREOR
OB 20 R R AR TR, X FPEARA L AT A
FARBATEIFARCR | i H P AR R B, 1%
MEORML LB, PRI, TR PRI YT b 25 B
AIREA T e TR AR T 3K

SRR LT ILAME A ORI
e, F AR T AL 5 R O — ) )
HEIAT S8 i TR ; @ FAR B B v L Al i
FLIRYT A (Bt LU 5 QX M5 35 LUAR SRR ) 7
DT ERITARE R P B T HREAE A R ks R
22 D RE ; @ T AR BTN , T ELIGY T [
SERVRCRES | HEBAEE

AT AU SR AT, R T 2 A BB AL T I
- 18 A5 57 SR S 2R 05 2 1B M2 ke U 5 AR
BRET N 81 RGEHEATIR T BAT B A IR RACR . T
A0 [ 51 2 RE RS A R G2 Mk B PR, O HLAT B
TRAEWRIIE S, I AR 5 A Y
cAMP 52, A 85 ) WA A 1 A M A i, v
B R L, R R AR R,
BB A IIMEA RIS = B MHENR 5 2= BE I W W
P DT AR T A S8 R M AR I 5% i B MR 5 %
B, JF HRJG #9 Cobb ™ s 1 B2 B AL T AR HIT A9
Cobb’s f1 5, BUlE 1) LB RA W MR 22 57 I
Hb, 5B EE R T 9 VAS BES3 T JOA 353 K&
W, BEIRIT IR I BGERCR I R L T F R
IRITRTAPENECR o IRY7 R B B AT T R
AR S OB ASZH FRAT B Y R T — Bl A A
EEPIRA BT, EH U, B AR A 5
HRIRET N [ R GERY T BOFERN I BE PP A
R et R B IR A SR R, Ao D
PN I E FA S R  A2 2E SR P RCR

BN T AR TR A A T ) SR
SR B £ [ 5 2R IR 5 I K S OME 5 IR ST 9 [ 72 R 4t
IR ENR R R BB RORICR AR o e gk
(B KA, 2 B (AR PR PP I AR

[ &2 % x & ]

[ 1] MI Shijun, ZHOU Guangjun, SUN Jingyu, et al. Expandable
pedicle screw fixation combined with percutaneous vertebroplasty
in treatment of severe osteoporotic vertebral burst fracture [J].
Orthopedic Journal of China,2010,18(6) :519-521.

[ 2] Xiao Weiping , Zhong Faming, Li Yong, et al. Expansive

pedicle screw placement fixation for the treatment of senile

osteoporotic thoracolumbar vertebral fractures; 18-month follow—

( FH:%6 499 )



T

BB A

2013 4F 5 4519 %% 5 W] Chin J Osteoporos, May 2013 ,Vol 19, No.5

499

[13]

[14]

[15]

[16]

[17]

experimental osteoporotic fracture healing. Chinese Journal of
Orthopedics, 2004, 24(11) :670-673.

LI Pengbiao, YIN Yunsheng, PAN Jinping, et al. Effects of
estrogen on osteoblast vascular endothelial growth factor
expression during bone fracture healing in osteoporotic rats.
Chinese Journal of Yao Wu Yu Lin Chuang, 2010, 8(10) :884—
887.

Tang Youchao, Wang Yuangin, Lin Heping, et al. Expression of
bone morphogenetic protein *+ 2 during fracture healing in
osteoporotic  rats. of Clinical Rehabilitive

Engeering Research, 2008, 12(2) :292296.

Journal Tissue
HAO Yongqiang, DAI Kerong. Histological observation on the
mode of healing of experimental osteoporotic fracture . Shanghai
Medical Journal, 1999, 22(30) .137-439.

LIU Honggian, XU Kehui, QIAO Lin, et al. Experimental study of
estrogen effects on fracture heMing in ovriectomied rats. Chinese
Journal of Osteoporosis, 2008, 14(9) :646-50.

Kallio A, Guo T, Lamminen E, et al. Estrogen and the selective

[18]

[20]

estrogen receptor modulator ( SERM ) protection against cell
death in estrogen receptor alpha and beta expressing U20S cells.

Mol Cell Endocrinol, 2008, 289(1-2) :3848.

Méndez-Davila C, Garcia-Moreno C, Turbi C, et al. Effects of
17beta-estradiol, tamoxifen and raloxifene on the protein and
mRNA expression of interleukin-6, transforming growth factor—
betal and insulindike growth factor-
osteoblast cultures. J Endocrinol Invest, 2004, 27 (10) :904-
912.

Michael H, Hirkonen PL, Kangas L, et al. Differential effects of

in primary human

selective oestrogen receptor modulators ( SERMs ) tamoxifen,
ospemifene and raloxifene on human osteoclasts in vitro. Br J
Pharmacol, 2007, 151(3) :384-395.

Stuermer EK, Sehmisch S, Rack T, et al. Estrogen and
raloxifene improve metaphyseal fracture healing in the early phase
of osteoporosis. Langenbecks Arch Surg, 2010, 395(2):163-
172.

(Wi H 9 .20124225)

( 3255 493 1)

up data of 16 cases within one year in the same institution [ J].
Journal of Clinical Rehabilitative Tissue Engineering Research ,
2010,14(22) : 4127-4130.

Gao Mingxuan, Lei Wei, Sang Hongxun, et al Fixation of Lumbar
Instability Using Expandable Pedicle Screw: a Single Center
Retrospective Review [ J]. Journal of Practical Orthopaedics,
2010,16(4) :246-250.

LI Hongbo ,WU Peibinl ,LI Rongjin. Application of expandable
pedicle screws in fixation of osteoporotic lumbar spine [ J].
Chinese Journal of Osteoporosis,2011,17(8) : 699-704.

Chen M, Chen R, Xiong J, et al. Evaluation of different
moxibustion doses for lumbar disc herniation: multicentre
randomised controlled trial of heat-sensitive moxibustion therapy
[J]. Acupunct Med, 2012, 30(4) :266272.

LI Ming, GU Suxi,ZHU Xiaodong, et al. Use of posterior pedicle
instrumentation on lumbar and thoracolumbar adolescent
idiopathic scoliosis [ J ].

Cord, 2007,17(04) :261-265.

Chinese Journal of Spine and Spinal

Peng Chengzhong, Zhou Chunfang, Zeng Zhao, et al. External

[10]

[11]

spinal fixation and percutaneous vertebroplasty using bone cement
for thoracolumbar fracture in the elderly [J]. Chinese Journal of
Tissue Engineering Research, 2013,17 (4) . 582-587.

Wu ZX, Gao MX, Sang HX, et al. Surgical treatment of

osteoporotic  thoracolumbar compressive fractures with open

vertebral cement augmentation of expandable pedicle screw
fixation; a biomechanical study and a 2-year follow-up of 20
patients[ J]. J Surg Res, 2012 ,173(1) :91-98.

Wu ZX, Gong FT, Liu L, et al. A comparative study on screw
loosening in osteoporotic lumbar spine fusion between expandable
and conventional pedicle screws[ J]. Arch Orthop Trauma Surg,
2012 , 132(4) :471476.

Wu ZX, Cui G, Lei W, et al. Application of an expandable
pedicle screw in the severe osteoporotic spine: a preliminary
study[ J]. Clin Invest Med, 2010, ;33(6) :E368-E374.

YANG Huiguang, TANG Tiansi, LI Zhongze, et al. Clinical study
of salmon calcitonin in treatment of senior osteoporosis [ J ].

Chinese Journal of Osteoporosis, 2008 ,14(10) .751-753.
(WcHi A 41 :20124214)



RREIE

i [ B T S EPS YT B TR A e A B 97 738 [HRREE ..

==
(E-E R

{LEE
P41

SEEACE

#, A, &, BL, ks, Wl
B, S, S, T ORBCE S5 DY 48 B R 208 R RS e DU B, 96, 710032) , - #Efh

(B 5552082 e PR DY, 4k, 621000) ,  BRATLL (BRPG4 241 5 A BB Bt A, Bk %

SF713100)
b g [T ]

CHINESE JOURNAL OF OSTEOPOROSIS

2013, 19(5)

A EER:: http://d. g. wanfangdata. com. cn/Periodical zggzsszz201305016. aspx



http://d.g.wanfangdata.com.cn/Periodical_zggzsszz201305016.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a8%8a%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a1%91%e5%ae%8f%e5%8b%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bc%86%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b4%ba%e4%bc%8d%e5%84%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%89%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9b%b7%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b%e7%ac%ac%e5%9b%9b%e5%86%9b%e5%8c%bb%e5%a4%a7%e5%ad%a6%e8%a5%bf%e4%ba%ac%e9%aa%a8%e7%a7%91%e5%8c%bb%e9%99%a2%e9%aa%a8%e5%9b%9b%e7%a7%91%2c%e8%a5%bf%e5%ae%89%2c710032%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b%e7%ac%ac520%e5%8c%bb%e9%99%a2%e9%aa%a8%e7%a7%91%2c%e5%9b%9b%e5%b7%9d%2c%e7%bb%b5%e9%98%b3%2c621000%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a7%a3%e6%94%be%e5%86%9b%e7%ac%ac520%e5%8c%bb%e9%99%a2%e9%aa%a8%e7%a7%91%2c%e5%9b%9b%e5%b7%9d%2c%e7%bb%b5%e9%98%b3%2c621000%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%99%95%e8%a5%bf%e7%9c%81%e5%85%b4%e5%b9%b3%e5%b8%82%e4%ba%ba%e6%b0%91%e5%8c%bb%e9%99%a2%e9%aa%a8%e7%a7%91%2c%e9%99%95%e8%a5%bf%e5%85%b4%e5%b9%b3%2c713100%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%99%95%e8%a5%bf%e7%9c%81%e5%85%b4%e5%b9%b3%e5%b8%82%e4%ba%ba%e6%b0%91%e5%8c%bb%e9%99%a2%e9%aa%a8%e7%a7%91%2c%e9%99%95%e8%a5%bf%e5%85%b4%e5%b9%b3%2c713100%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_zggzsszz201305016.aspx

