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Analysis of the causes of residual back pain in the early and late stages after percutaneous vertebral augmentation
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ABSTRACT Objective:To explore the influencing factors of the residual back pain in patient with osteoporotic vertebral
compression fractures (OVCFs) in the early and late stages after percutaneous vertebral augmentation (PVA) ,and analyze the
correlation between these factors and the residual back pain after PVA. Methods : From March 2018 to December 2019,312
patients with OVCFs who treated with PVA were collected. According to the inclusion and exclusion criteria, a total of 240 pa-
tients were included in this retrospective study. There were 59 males and 181 females , aged from 50 to 95 years old with an av-
erage of (76.11£10.72) years old,and 50 cases of fractures located in the thoracic region (Ts=Ty),159 cases in the thora-
columbar region (T;;-L,) ,and 31 cases in the lumbar region (L; and below). The first day after PVA was regarded as the early

postoperative period,and the seventh day was regarded as the late postoperative period. According to the visual analogue scale
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(VAS) , the patients were divided into 4 groups : early postoperative pain relief group (group A, VAS<4 scores) , there were 121
patients, including 29 males and 92 females , aged from 50 to 90 years with an average of (75.71£11.00) years;early postoper-
ative pain relief was not an obvious group (group B, VAS >4 scores) ,there were 119 patients,including 30 males and 89 fe-
males , aged from 53 to 95 years with an average of (76.51+£10.46) years; late postoperative pain relief group (group C,VAS<
4 scores ) , there were 172 patients, including 42 males and 130 females,aged from 50 to 95 years with an average of (76.20+
10.68) years; late postoperative pain relief was not obvious group (group D, VAS>4 scores) , there were 68 patients, including
17 males and 51 females, aged from 53 to 94 years old with an average of (75.88+10.91) years old. The age, gender,bone min-
eral density (BMD) ,injured vertebral segment, preoperative thoracolumbar fascial condition, surgical methods, single or bilat-
eral puncture ,the amount of bone cement injection , anterior vertebral height recovery rate and central vertebral height recovery
rate in the 4 groups were analyzed by univariate analysis. The statistically significant factors were put into a Logistic regression
to analyze the correlation between these factors and residual back pain after PVA. Results: Univariate analysis showed that the
residual back pain in the early stage after PVA was correlated with BMD , preoperative thoracolumbar fascial injury,single or
bilateral puncture,the amount of bone cement injection , anterior vertebral height recovery rate and central vertebral height re-
covery rate (P<0.05). The residual back pain in the late postoperative period was related to BMD ,injured vertebral segment,
surgical methods, the amount of bone cement injection, anterior vertebral height recovery rate and central vertebral height re-
covery rate (P<0.05). Multivariate Logistic regression analysis showed that thoracolumbar fascial injury (OR=4.938,P=0.001),
single or bilateral puncture (OR=5.073,P=0.002) were positively correlated with the residual back pain in the early stage after
PVA (B>0) ,which were risk factors;the BMD (OR=0.211,P=0.000) and anterior vertebral height recovery rate (OR=0.866,
P=0.001) were negatively correlated with the residual back pain in the early stage after PVA (B<0) ,which were protective fac-
tors. In the late stage after PVA ;the BMD (OR=0.448 ,P=0.003) , the amount of bone cement injection (OR=0.648,P=0.004)
and anterior vertebral height recovery rate (OR=0.820,P=0.000) were negatively correlated with residual back pain (B<0),
which were protective factors. Conclusion: The decrease of BMD ,injury of the thoracolumbar fascia, single or bilateral punc-
ture, poor recovery of anterior vertebral height and insufficient injection of bone cement are closely related to the occurrence of
residual back pain after PVA ,which affect the relief of residual back pain in the early and late postoperative periods.
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Tab.1 Information of each grade of VAS of 240 patient on
the first day and the seventh day after PVA (case)
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53~94(75.88+10.91) % , Hor g fE X 21 {1, Jig REEAfE [X
33 foif, MEHME DX 14 451
1.4 WHEGHSTE

BE AR PR AR AN GO Ko by oA T
A58, XA BE R OVCFs 1 B 78 AR R H AT AL
AE X 4R H 8 B IRE ME R IE M X 26 A7 (HE MR MRI
SR AR 1~3 d A HEEMIAL X &R B %
TAE . iR PR SR A 25 R v e E B R b
A o L r i REEHE A9 A5 0 15 DU AR AR MRI Ap 2
3507 AT A A 3 ) K B £ 45 ok BE AT BT 7, R o
e F A AR K TR TE AR OB 27 o 454 D A2 T
ARICF A S MEMR  BEW A Dl i T
AR AL X 25 R A I 0 A4 iy 2 55 v e e R HE
ARG JEE A A2 8 B2 = O A M 8 B2 — A i A0 ME v 12 )/
AR PIME R E o HE b ME PR w5 B2 9 I0HE hy 2 42 4 A A
FHEE Be B U 70 F80 0 4R AT 0 4, O[] — S A A AR
R, A PR 25 R IE (AR 2 mm P DU 4 1Y

SEASME, I 25 A >2 mm W 1 & H kAR
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early stage after PVA between two groups
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Tab.2 Univariate analysis of the factors related to the residual back pain in the
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A X 2k 7 SR Lo Ml UK B B A IR 46 VE 4 1b. R
MRIT2WI 0] LW B2 4 i 5 55 SR it A 1e. R
JEAE 2 R X R 7R 5K U6 S B &R A4 2 i, B BT
N

Fig.1 An 89-year-old female patient with osteoporotic ver-
tebral compression fracture 1a. Preoperative X-ray showed
osteoporotic vertebral compression fracture of L, 1b. Signif-
icantly high signal was seen in the thoracolumbar fascia area
in the MRI T2WI before surgery which meant fascia injury
1c. X-ray showed that bone cement contacted the upper and
lower endplates in the injured vertebrae and achieved a "foot
on the ground,head on the dome" visual effect at 2 days after

surgery
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LS 22 28 0.000) ; C 21 HE 1A Fir 2% /&5 B 9k 52 1
W HE b 88 71 M BT DA (¢1=11.161,P=
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Note : Group A is the group with early postoperative pain relief, while group B is the group with less

early postoperative pain relief
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late stage after PVA between two groups
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Tab.3 Univariate analysis of the factors related to the residual back pain in the

pUR 2SI C Al (HI%=172 1) D 4l(HiI%=68 ) HKIfH P
P (1)) X=0.009  0.925
% 42 17
o 130 51
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%5 T {4 (xs,SD) ~1.75+0.66 -2.57+0.73 1=8.361  0.000
Py B (19]) x’=13.420  0.001
i e IX. 29 21
e B A X 126 33
JEEHE DX 17 14
i T A i JEE 45345 (461 X’=1248 0264
e 69 22
X 103 46
FARARS () xX=4715  0.030
PKP 109 53
PVP 63 15
SO 2 A1 B (41 X’=2.073  0.150
A 86 27
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IRV TEA R (225 ,ml) 4.42+1.59 3.66+1.05 =4.302  0.000
VAT 45 25 R 5 (ks , %) 18.20+10.98 7.43+3.96 =11.161  0.000
M o e 25 BE R A (s , %) 23.99+15.57 10.09+11.97 1=7.408  0.000

T C ARG 5 PR % B 4, D 4 AR5 i 01500 22 i A B 8 4

Note : Group C is the group with late postoperative pain relief, while group D is the group with less

late postoperative pain relief
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Tab.4 Logistic regression analysis of the factors related to the residual back pain in the early stage after PVA

PSS Il I 25 4 SE {H Wald (x*) P1H OR i1 95%CI

S -1.556 0.366 18.120 0.000 0.211 0.103-0.432
Y A 57 BB 454 403 1.597 0.461 11.975 0.001 4.938 1.999-12.201
RSN 25 30 45 1 1.624 0.515 9.948 0.002 5.073 1.849-13.915
KU A -0.205 0.161 2.409 0.121 0.779 0.569-1.068
HE A4 I 25 = B S -0.144 0.043 11.431 0.001 0.866 0.796-0.941
M4 e e = B A -0.049 0.026 3.582 0.058 0.953 0.906-1.002
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Tab.5 Logistic regression analysis of the factors related to the residual back pain in the late stage after PVA

[EPSEES [HIEES 3 SE {# Wald ()i P1H OR i 95%CI

O -0.803 0.271 8.792 0.003 0.448 0.264-0.762
Pty B -0.133 0.316 0.177 0.674 0.876 0.471-1.627
AR e -0.634 0.413 2.351 0.125 0.530 0.236-1.193
BOK IR A -0.433 0.151 8.268 0.004 0.648 0.482-0.871
PR 25 5 LK 5L -0.198 0.051 15.325 0.000 0.820 0.742-0.906
e A e sl R A2 0.006 0.026 0.063 0.801 1.006 0.957-1.059
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