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ABSTRACT Objective: To investigate the influencing factors of hidden blood loss (HBL) during the treatment of percuta-
neous vertebroplasty (PVP). Methods: The clinical data of 125 patients with osteoporotic vertebral compression fractures
(OVCFs) treated with percutaneous vertebroplasty from March 2016 to December 2017 were retrospectively analyzed. All pa-
tients underwent X-rays of the AP and lateral lumbar spine, double oblique ,and dynamic positions. Lumbar spine CT ,MRI, and
dual-energy X-ray bone densitometer (DXA) were used to confirm the diagnosis. There were 55 males and 70 females, 10 cases
of thoracic vertebrae , 89 cases of thoracolumbar vertebrae, 26 cases of lumbar vertebrae ,87 cases with single segment, 29 cases
with double segment,and 9 cases with 3 segments. The vertebral compression height ratios of 67 patients were less than 1/3,
and the ratios for 41 patients were from 1/3 to 2/3,for 17 patients were more than 2/3. Blood routine examination were per-
formed before and 3 days after surgery to analyze hidden blood loss and to explore its risk factors. Results: The average hidden
blood loss was (317£156) ml in 125 patients. Multiple linear regression analysis revealed a history of diabetes (P=0.011) ,sur-
gical segments (P=0.036) ,number of segments (P<0.001) ,vertebral height loss rate (P=0.002),vertebral height recovery rate
(P<0.001) and bone cement leakage rate (P=0.003) were positively correlated with hidden blood loss. Moreover, it was found
that the blood loss was higher in those with higher vertebral height loss rate than in those with lower vertebral height loss rate,
and the blood loss was higher in those with good vertebral height recovery than those with poor vertebral height recovery. Addi-

tionally,the cement leakage was also an important factor in increasing hidden blood loss. However,there was no significant
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correlation between bone mineral density (P=0.814) or history of hypertension (P=0.055) and hidden blood loss. Conclusion :

Patients with OVCFs have a large amount of hidden blood loss after PVP treatment, which needs attention. At the same time,

the history of diabetes,surgical segments,number of segments,bone cement leakage rate, vertebral height loss rate and verte-

bral height recovery rate are the risk factors for hidden blood loss.
KEYWORDS Osteoporotic fracture ;
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2 ) Y R 2R O i DL 3R 1-3. &ead B
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B (F=3.761,P=0.086) , % b} 9% 5 5 (1=
6.120,P=0.052 ) F = 1L & 9% 52 (1=1.875,
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Tab.1 Comparison of hidden blood loss volume underwent percutaneous

TEEZSABRTE KRR DS LR

vertebroplasty in different groups of factor

P=0.063), F R 75 Bt (F=3.745,P=0.026)

H % 2151 BigE Btk R (xxs ml)  KGEGH PE
R (F=9.785,P<0.001)  HEMR R EEE ey % 55 305.8+72.3 =1.032 0.126
2 3R (F=10.765 , P<0.001) J% Hi A 125 3 % " 70 399.4577.4
SR(F=17.368,, <0.001 ) eI R o A <73 % 22 293.5+65.3 F=1.872  0.685
PE— 25 W 5% B IR 1 B 25 Ok R 74-82 % 69 295.3+78.4
1) B R MEAR BB 5 R 3R I A RR 3 2 I >82 % 34 322.5+85.2
BEZ, fiAkmERE RiFFRINEN BMI <2342 kg/m? 28 287.5+73.1 F=1.563 0.285
WA S EREARNR E L, E— 23.43~26.52 kg/m*> 58 299.5+72.4
S TELE 11 25 7 22 M 0110 7 LK S2652kg/nt 39 32565736
HBL 5 mREZ AL R, LELME % <2.23SD 23 285.2+64.1 F=3.761  0.086
143 B 0L D R B s e R 2242708086 2923732
R=0.52 , ﬁa %% R2=0.47 . >2.70 SD 16 325.4+75.7
(6] 51 57 7 0 2 A e 25 R b LA T MLV A 5 # 87 298.4£72.6 =1.875  0.063
G2 8 X (P<0.01) ., 5] I 97 5 4 i 36 ¥ 38 314.6£76.3
R E. WINNAERIE 4, BRpgE T . no hema e

5 (1=1.965,P=0.011) , F- R 45 B (1=
1.873,P=0.036), H /K I i& I (1=2.259,
P=0.003) &% ¥ B B i (1=6.326,P<0.001) , #E {4 &5 )i
ERA (1=2.831,P=0.002) MAEMRmEEWE 2 (1=
8.451,P<0.001 ) Jy gk s 1t ) FE 16 R 2% o
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Tab.2 The hidden blood loss volume of different surgical
segments and number of segments

% 415 1% J Pl 2K it ik (xs ,ml)
TFARVE i e 10 352.0+77.5
sy HEEAf: 89 295.0+76.7
A 26 326.0+68.5
B R AT 87 256+76
BB 29 294+67
3B 9 458+86

T N ) TR Be bk 2 it L, F=3.745, P=0.026 5 7 [7] 17 B i
febk il e 4, F=9.785,P<0.001

Note : Comparison of hidden blood loss volume among different surgical
segments , '=3.745,P=0.026; comparison of hidden blood loss volume a-

mong different number of segments, F=9.785,P<0.001

3 it

AL 125 {51 5 R P ME R T 4 1 B R
K PVP AT BN T ARGYT, ARJe 2 4 M H R, iF
FEAERFW] ARG B Y 2088 1 040 M T PR A
HAAEAFBRELRN TR, X8R TR RER e
HE A s 208 P B B 2R, PVP IR YT A 3 iR 3 1M 21 7R
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Tab.3 Comparison of hidden blood loss after percutaneous
vertebroplasty with different compression ratio and recovery
height ratio of vertebral body

(EES 4151 kA Bk 2% i dik (s ,ml)
A B 2 2R % <1/3 67 256.9+72.4
1/3~2/3 41 294.5+73.5
>2/3 17 374.7+92.4
A i K 52 % <1/3 75 262.5+72.6
1/3~2/3 34 287.5+63.1
>2/3 16 395.2497.5

T A [ 4 e B LE 9 B 1k 2R 1l FE AR, F=10.765, P<0.001 5 A ] &
A 1R JE BB P 2K ol L, F=17.368 , P<0.001

Note : Comparison of hidden blood loss volume among different compres-
sion ratio, F=10.765,P<0.001; comparison of hidden blood loss volume
among recovery height ratio of vertebral body, F=17.368 , P<0.001
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PAESKR B R G HBL 5156 . PVP 1E MR
75 BTG A PEHER e i e B T 9 B O i, ZERRAIR
ARG I AT, B w5 R AR TR T A — o RO .
HRTF ARG HBL (9 0F 97 32 22 4 th 76 A 0 ¢ 4y B 4
A (total hip arthroplasty, THA ) | 4= 4 515 & 4 R (to-
tal knee arthroplasty, TKA ) il §ij i JE M HE K gl & AR
(anterior lumbar interbody fusion, ALIF) | J5 #% # {4 [8]
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Tab.4 Multiple linear regression analysis results of hidden
blood loss and potential risk factors after percutaneous

vertebroplasty
Ak v Ak i il 09 22 45 AL [5 )1 P
H#%E Bl HrEir  AREBHE
e UL R 5 36459  15.342 0.213 1.759  0.055
BE DRI I 35.524 25357 0.206 1.965 0.011

B 6.838 2315 0.126 1.648 0.814

K IEB IR 46.238 25.581 0.198 2259 0.003
FARA B 26218 15238 0.129  1.873 0.036
L6 143.176  27.816 0356  6.326 <0.001
MelhmifE £k % 62326 21.753 0.184  2.831 0.002
HERTIEE R 3 154.583  41.362 0391 8451 <0.001
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