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Comparsion of bone setting technique combined with percutaneous vertebroplasty and percutaneous kyphoplasty for
the treatment of osteoporotic vertebral compression fractures
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ABSTRACT Objective To explore clinical efficacy of osteoplasty combined with percutaneous vertebroplasty (PVP) and
percutaneous kyphoplasty (PKP) alone in treating osteoporosis vertebral compression fractures (OVCFs). Methods The clini-
cal data of 80 patients with single-level OVCFs treated from January 2021 to June 2022 were retrospectively analyzed ,and were
divided into treatment group and control group according to different surgical methods,40 patients in each group. In treatment
group , there were 24 males and 16 females, aged from 60 to 83 years old with an average of (70.43+7.31) years old ;bone min-
eral density ranged from —3.30 to —2.50 SD with an average of (-2.84+0.24) SD;1 patient with T\,,4 patients with T}, 11 pa-
tients with T),,7 patients with L;,7 patients with L,,5 patients with Ls,3 patients with L,,2 patients with Ls;bone setting tech-
nique combined with PVP were performed. In control group,there were 27 males and 13 females, aged from 60 to 82 years old

with an average of (68.98+6.94) years old ;bone mineral density ranged from —3.40 to =2.50 SD with an average of (-2.76+
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0.23) SD;2 patients with Ty, 3 patients with T}, 13 patients with T),, 11 patients with L;,5 patients with L,,3 patients with L;,2
patients with L, 1 patient with Ls;simple PKP were peformed. Visual analogue scale (VAS) and lumbar Oswestry disability in-
dex (ODI) were compared between two groups before operation,3 days,3 and 12 months after operation. The changes of local
kyphotic angle, vertebral wedge angle and vertebral anterior margin height ratio were compared between two groups before op-
eration,3 days and 12 months after operation. Results All patients were successfully completed operation. Treatment group
were followed up from 13 to 22 months with an average of (16.82+2.14) months,and control group were followed up from 13 to
23 months with an average of (16.45+2.56) months. Three patients were occurred bone cement leakage in treatment group,
while 1 patient were occurred bone cement leakage and 1 patient occurred sensory disturbance of lower limb skin in control
group ; there were no significant difference in complications between two groups (P>0.05). There were no significant difference
in preoperative VAS and ODI between two groups  (P>0.05). At 3 days after operation, VAS of treatment group 3.68+0.62 was
significantly higher than that of control group 4.00£0.72 (P<0.05). There were no significant difference in VAS and ODI be-
tween two groups at 3 and 12 months after operation (P>0.05). There were no significant difference in local kyphotic angle,
vertebral wedge angle and vertebral anterior margin height between two groups at 3 days and 12 months after operation (P>
0.05). Conclusion Compared with PKP,bone setting manipulation combined with PVP for the treatment of OVCFs has advan-

tages in early postoperative pain relief. In terms of vertebral height recovery, bone setting manipulation combined with PVP and
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PKP alone have similar clinical effects.
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Tab.1 Comparison of postoperative general data of single-level osteoporosis vertebral compression fractures patients between
two groups
" AF R/ o /1 BB

25 g B — —

(x£5)/% 9 A (xxs)/SD gmdrg mALEAE HRE T, T T L L, Ly Ly Ls
RITH 40 70.43£7.31 24 16 -2.84+0.24 17 11 12 1 4 11 7 7 5 3 2
X IR 2H 40 68.98+£6.94 27 13 -2.76x0.23 13 18 9 2 3 13 11 5 3 2 1
LT SRIER 1=0.910  x*=0.487  =1.635 X’ =2.652 X’ =2.898
P{E 0.366 0.485 0.106 0.894 0.894

E1

ERFEIRITIRE  la 9P

Fig.1 Osteopathic manipulation operation

1b. S B & e TR A {7
1a. Initial reduction  1b. Axial turning 1c. Re-reduction
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Fig.2 Schematic diagram of imaging indicators 2a. Lateral view of spine showed the wedge angle of the injured vertebral body,and angle between up-
per and lower endplates of injured vertebra were measured ~ 2b. Lateral view of spine showed local kyphotic angle of injured vertebrae ,and angle between

upper edge of upper vertebral body and the lower edge of lower vertebral body were measured = 2c. Lateral view of spine showed anterior margin height,

anterior margin height of upper vertebra and lower vertebra
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0.05), AN[FIBS[a] -4l m 22 BEAE 2 5 Bg it %8
SL(P>0.05) ;3697 5 3 d, 1T 4l VAS fL F X g 41
(P<0.05) , H ARt [a] S 41 b4, 2 57 RS2 X
(P>0.05), W3 2., PI4LiRYT 5 4 0[] 5 ODI £ AR fip
FEAIK (P<0.05) , AS [m] By 8] 5 — 41 8] 58 AR 25 % 648
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Tab.2 Comparison of VAS of single-level osteoporosis
vertebral compression fractures patients between two groups

before and after treatment (x+s)

LAY
4151 % BITRT JAYT)E 3d 348 124K
VBIF4L 40 7.10£1.15  3.68+0.62  2.38+0.49  1.38+0.49
XFRE4L 40 6.90+0.93  4.00+0.72  2.50+0.51  1.48+0.51
X1 0.856 -2.177 -1.122 -0.898
P14 0.395 0.033 0.265 0.372

{j: :F ﬂ[le.177 ,[):0.281 ;F I ] =933.837 ,P<0001 ;F [} \‘njxﬂu‘njzl.857 ,P:
0.154

®3 MABRTREGCEREANEEHSIHEERTAE
ODI tb % (x+5)
Tab.3 Comparison of ODI of single-level osteoporosis
vertebral compression fractures patients between two groups

before and after treatment (x+s)

Ay
. IV I A BT
Bl Bl%e  VRITET RYTHE 3d 34K 124
VBITH 40 79.70£4.66 40.23+5.46 9.63+2.58  8.65+2.54
X4l 40 80.22+4.19 41.05+£4.43 10.00£2.10 9.25+2.05
X1 -0.530 -0.743 0.713 -1.164
P1i 0.598 0.460 0.478 0.248

FF yn=1.163,P=0.284; I ;=8 437.326 ,P<0.001 ; I 14121 7=0.066 , P=
0.932
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B3 BFE 758 L HERIEAE AT 3a. RETIGL X 2k Fon L MEAR A8 B4 3b. AR Pl £ X 2k 5 s Bk
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X 2R 7 A M R o BE A ST S0IR S, B K DR SRR AF 3es AR 3 UL X 2R A 7% 95 A1 7K U 9k L 4
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Fig.3 Patient,male,75 years old, L, vertebral body compression fracture ~3a. Preoperative lateral X-ray showed L,
vertebral body compression fracture  3b. Intraoperative lateral X-ray showed vertebral height was restored after balloon
was inserted into the injured vertebra 3c. Intraoperative lateral X-ray showed good cement diffusion ~ 3d. Postoperative
lateral X-ray at 3 days showed vertebral height of the injured vertebra was effectively recovered and bone cement was
well dispersed ~ 3e. Postoperative lateral X-ray at 3 months showed good cement diffusion  3f. Postoperative lateral X-

ray at 12 months showed injured vertebra healed well

B4 EE, 688 LRI GTEIT da RATIAL X e s L MR IEG 4T 4b. 158 Ti% & 05 AR A il
fr X 2k R HER R BERFEIR AL de. R UAL X 2k Ron MR K IBTEA  4d. RJG 3 d UL X 28 R 7 P i HE A
1R BE AR B AL K TR R A de RJE 3 DAL X A - i HER K TR R 4 4. R JE 12 4 A 4l
B X &R s Uit dn & RAr

Fig4 Patient,female,68 years old,L, vertebral body compression fracture 4a. Preoperative lateral X-ray showed L,

vertebral body compression fracture 4b. Intraoperative lateral X-ray after bone setting manipulation and repositioning
showed the vertebral body height has been recovered 4c. Intraoperative lateral X-ray showed injection of cement in the
injured vertebrae  4d. Postoperative lateral X-ray at 3 days showed the height of injured vertebrae has been effectively
recovered ,and the cement has been well dispersed ~4e. Postoperative lateral X-ray at 3 months showed cement of in-

jured vertebrae dispersed well ~ 4f. Postoperative lateral X-ray at 12 months good healing of the injured vertebrae
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T (HU PVP A B P (A A FY 5 P 045 R Y P 7
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x4 MABTREGEREMEEFESTEEBTHEZEFERILR (v5)

Tab.4 Comparison of imaging indexes of single—level osteoporosis vertebral compression fractures patients between two

groups before and after treatment (x+s)

4 s

R 1 1 /° HEF LI #./° HE A 425 1 1 /%
AB TR TR 1240 AR WTR3d TR 1248 RS TR 3d TR 124

BITA 40 14.65+3.76  7.03+2.43 8.10+2.48 19.03+2.11 9.83x1.58 10.05+£1.48  71.28+7.98 81.13+6.03 79.58+5.97
X4l 40 14.90+3.69  7.70+1.88 8.78+1.95 18.35+3.52  9.28+2.36 9.58+2.07 70.58+8.49 78.75+8.33 76.88+8.04
i -0.300 -1.387 -1.352 1.041 1.223 1.178 0.380 1.460 1.705
P1{H 0.765 0.169 0.180 0.301 0.225 0.242 0.705 0.148 0.092

F: REBE ML F 49=1.068,P=0.305;F 43=337.923,P<0.001; F 9 =0.317,P=0.589, MEMRMZIE M1, F 41w=2.630,P=0.109; F ;y=516.142,P<
0.001 5 F g n=0.049 , P=0.839 . HERATZk 5 L e, F 9=2.596,P=0.111; F 1+1,=42.970, P<0.001 ; F' 1 5y14=0.540 , P=0.469
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T gl PKP 75 A J5 509950 22 i i o8 LA 35 5 o
MEAR B BEK S J7 1T, IE B T3k 454 PVP 5 ial PKP
SCRART o SR, A 5T FIr g A B REAR J /b AR
5L 2 0 RFEAS I M BE AL X R B 5 —
AUk, HETIE S TIELEIRYT OVCFs 38R k= 48—
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