P 2019 4 5 HES 322855 5 ] China J Orthop Trauma, May.2019,Vol.32,No.5

-439.

LI G,LIU Z. Treatment of long bone fracture nonunion in limbs by
bone morphogenetic protein compounds combined with autologous
red bone marrow graft[J]. Zhongguo Gu Shang/China J Orthop
Trauma,2013,26(4) :277-280. Chinese with abstract in English.

ZHANG FT,LIU RW,LI H,et al. Clinical efficacy of platelet-rich
plasma combined with autologous iliac bone in the treatment of
nonunion [J ]. Zhonghua Guan Jie Wai Ke Za Zhi (Dian Zi Ban),
2016,10(6) :598-603. Chinese.

(1] B, T B A, 505 R ey i 70 8 A 3 b iy i SR (T ). [15]  akm, 3k AT FELL, 5. QMK%JI[L/J‘V S G 1 A 8] 78 BT T
1 ,2006,19(10) :638-640. MM BT KF T EIARETGAED] P EAN TR,
LIANG H,DING ZQ,GUO ZM. Application of minimal invasive 2017,21(29).:4716-4721.
surgery in bone nonunion[J ]. Zhongguo Gu Shang/China J Orthop ZHANG S,ZHANG T,FU GH, et al. Autologous platelet-rich plas-
Trauma,2006,19(10) :638-640. Chinese. ma combined with bone marrow mesenchymal stem cells for treat-
[12] Honma T,ltagaki T,Nakamura M et al. Bone formation in rat cal- ment of nonunion after long bone fracture[J]. Zhongguo Zu Zhi
varia ceases within a limited period regardless of completion of de- Gong Cheng Yan Jiu,2017,21(29) :4716-4721. Chinese.
fect repair[J ]. Oral Dis,2008,14(5) :457-464. [16] Zelle BA,Gollwitzer H,Zlowodzki M et al. Extracorporeal shock
[13] Kim MG,Shin DM, Lee SW. The healing of critical-sized bone de- wave therapy:current evidence[J]. J Orthop Trauma,2010,24
fect of rat zygomatic arch with particulate bone graft and bone mor- (Suppl 1) :566-S70.
phogenetic protein-2[J].J Plast Reconstr Aesthet Surg,2010,63 [17] Kaulesar Sukul DM, Johannes EJ,Pierik EG,et al. The effect of
(3):459-466. high energy shock waves focused on cortical bone : an in vitro study
[14]  dktE B, XIHGSC, 225 46, & /R I3 2 A A RS B iR )T B [J].) Surg Res,1993,54(1) :46-51.

AR A7 L) 1. AR S SR A (LR D L2016, 10
(6):598-603.

(ke H #1:2018-08-20 A SC#wfH: F R &)

B A A Ve B THEA S OB AR S

e R i S

RN AT,H A,

ITF WA, B, RES

52 M) PRI 22 20 B

(BEMWSLEREFR, Wi A0 318000)

[(HBE] BR AR T H R RS R I EAMIRE DR R G B M & b ZA8 £ e B &, i 4 2015 4
3 0 E 2017 4 12 Aoks ey 153 4 8 s ﬁ*\‘i#ﬁﬁifiéf‘ri*"éfrﬁ-#%%;#ﬁﬂztlé&ﬁi%ﬁi, 64 15 R A AT O R M
A, P B 55 4], & 98 4] b 68~87(78.6x11.4) %, KELEFF RS LML EA T AR L RS @i 51

EReAuBER LB AR
M FARAYEAKST MREFLSZHEARLZEWR Z 3 TREE LG

I NS Rl

ﬁl‘)‘f"‘ R IR R e F i R F AR XGRS ) F A e

c BR . RKERKERRFH (2877

68.5) ml, % 7% B = )2 44 2 4B R 9% % (B=2.405, P=0.012) , 5 K 5 X, (8=3.042,P<0.001) , 5 £ 8 1] (8=2.043 , P=
0.038), K ¥ £ (8=1.993,P=0. 043) B F (B=0.374,P<0.001), # 1k & B % % (B=2.785,P=0.003) A ik 5 ¥ 4 (B=
7.301,P<0.001) 5 fa i % AR %, G50 F R A AR ES T IFARKRE O RTGRAEL—TAZE G EE L o, 45 &K
%%i\%*ﬁi\\%*ﬂﬂﬂﬁ‘ilivﬁx&é&%ﬁﬁ%%)ﬁt%k&mittwﬁKé‘ri%méélﬁl‘é‘@??o

(XgA] FRAMERN; HEEREFIH; BEABOABA; BiExhe
I E 4 K-S :R683.2

DOI:10.3969/j.issn.1003-0034.2019.05.010 FFRRF (RIERS ) 4RI (OSID) : [§
Analysis of hidden blood loss after percutaneous kyphoplasty for osteoporotic vertebral compression fracture and its
influencing factors GUAN Jun-hui,ZHENG Wen-biao ,HUANG Jie-he , WANG Yong,YANG Sheng,XIAO Bai-song,and
RUAN Jian-wei. Department of Orthopaedics , Taizhou Municipal Hospital , Taizhou 318000, Zhejiang, China

ABSTRACT Objective:To investigate the hidden blood loss and related risk factors of osteoporotic vertebral compression

fractures after percutaneous kyphoplasty. Methods: The clinical data of 153 patients with osteoporotic vertebral compression
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fractures who underwent percutaneous kyphoplasty from March 2015 to December 2017 were retrospectively analyzed , includ-

ing 55 males and 98 females,aged 68 to 87 (78.6+11.4) years old. Erythrocyte specific volume was collected before and after

operation to calculate the hidden blood loss. The influence of sex,age ,body mass index,bone mineral density, diabetes mellitus

and hypertension ,operation mode (unilateral or bilateral ) , operation time, operative segment and number, loss height of verte-

bral body and recovery height ratio on hidden blood loss was analyzed by multiple linear regression model. Results : Postopera-

tive hidden blood loss was (287.7+68.5) ml. Multivariate linear regression analysis showed that the history of diabetes mellitus
(B8=2.405,P=0.012) ,the mode of operation (8=3.042,P<0.001 ) , the time of operation (8=2.043,P=0.038) ,the operative seg-
ment (8=1.993,P=0.043) ,the number (8=0.374,P<0.001) ,the loss of vertebral height (8=2.785,P=0.003) and the recovery
ratio (B=7.301,P<0.001) were correlated with occult hemorrhage. Conclusion : There is a certain degree of occult hemorrhage

in kyphoplasty for osteoporotic vertebral compression fractures. The risk factors of hidden hemorrhage are diabetes history , op-

eration method , operation time , operative segment and number, loss of vertebral height and recovery ratio.
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Fig.1 Measurement of lateral vertebral height before (1la) and after (1b) operation. The normal
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height (Hm) of the fractured vertebral body was the mean of the adjacent vertebral height of the in-
jured vertebral body : Hm= (Ha+Hb)/2. Vertebral height loss is defined as the ratio of the difference
between injured vertebral height (Hi) and normal vertebral height to normal vertebral height: (Hm—
Hi)/Hm. Vertebral height recovery is defined as the ratio of the difference between the height of in-
jured vertebra after operation and that of injured vertebra before operation to the normal vertebral

height: (Hr-Hi)/Hm
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Tab.2 Comparison of hidden blood loss volume with or
without history of hypertension and diabetes after
percutaneous kyphoplasty
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Tab.5 Results of multiple linear regression analysis of
hidden blood loss and potential risk factors after
percutaneous kyphoplasty
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