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Unilateral vertebroplasty and kyphoplasty by digital subtraction angiography for the treatment of osteoporotic verte-
bral compression fractures 7TAN Bing,FAN Bin,YANG Qi-yuan ,FENG Jing,LEI Chao ,FENG Wei,LUO Xiao,and LI
Ying-bo. Department of Spinal Surgery ,the Third People s Hospital of Mianyang City ,Sichuan Mental Health Center ,Mianyang
621000, Sichuan , China

ABSTRACT Objective:To explore the methods and efficacy of unilateral extra-pedicle precision puncture percutaneous
vertebroplasty (PVP) or percutaneous kyphoplasty (PKP) by digital subtraction angiography (DSA) for the treatment of osteo-
porotic vertebral compression fractures (OVCFs). Methods: The clinical data of 68 patients with osteoporotic vertebral com-
pression fractures treated from August 2015 to December 2018 were retrospectively analyzed. There were 20 males and 48 fe-
males,aged 56 to 90(73.5+8.0) years,40 cases of double segments,28 cases of three segments, a total of 168 vertebrae. All the
patients were performed PVP or PKP through unilateral extra-pedicle precision puncture under the guidance of DSA. The ver-
tebrae were distributed in T,=T4(29 vertebrae) , T¢=T, (89 vertebrae ) ,and L,—Ls(50 vertebrae ). Whether the puncture needle
tip reached the midline of vertebral body was observed during operation , the leakage rate of bone cement was recorded after op-
eration. The height of anterior edge and middle of the fractured vertebral body were measured after operation. Visual analogue
scale (VAS) and the Oswestry Disability Index (ODI) were used to assess pain and lumbar function before operation, 3 days
after operation and final follow-up time. Results: All the punctures were successful in 68 patients. All the puncture needles
reached the midline of vertebral body,and the bone cement was well dispersed in the vertebral body with symmetrical distribu-
tion. The operation time was 35 to 60 (41.6+3.2) minutes,and there was no puncture complications. The injection volume of
bone cement was 3 to 5 (3.6+0.5) ml in each vertebra. There were 8 cases of bone cement leakage ,with a leakage rate of
11.76%. All 68 patients were followed up from 12 to 27 (14.3+3.5) months in the study. VAS score and ODI at 3 days after
surgery and at final follow-up time were significantly improved (P<0.05). The height of the anterior edge and the middle of ver-
tebral body at 3 days after operation and at final were significantly recovered (P<0.05). Conclusion:PVP or PKP under the
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guidance of DSA via a unilateral extrapedicular approach with precision puncture can effectively relieve pain,restore vertebral

body height and spinal function,which is a safe ,fast and effective method in the treatment of osteoporotic vertebral compression

fractures.
KEYWORDS Angiography, digital subtraction;
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Fig.1 The DR/CT image of PVP/PKP operation after puncturing the vertebral sequentially and adjusting the puncture needle position accurately by DSA

scan reconstruction  1a. Lateral DSA scanning of intraoperative multi-vertebral body sequential penetration 1b. DSA scan reconstruction of CT sagittal
position during surgery 1c. DSA scan reconstruction of thoracic spine cross section during surgery 1d,1e. DSA scan of lumbar spine (L;,1,,Ls) cross
section during surgery 1f. Adjusting the position of the puncture needle according to the DSA scan reconstruction of L, vertebral body. The puncture nee-

dle was withdrawn 0.5 ¢m and the abduction angle was increased 1g,1h. Lateral and AP DSA scan reconstructions showed that the puncture needle of

the three vertebral bodies after adjustment reached satisfactory position
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Tab.1 Comparison of pre- and post-operative VAS, ODI

and vertebral body height in 68 patients with OVCFs (x+s)
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1) J¥ (%) J¥ (%)
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KWHEY 1120872 68.5£12.87% 68.5x12.97%  15.3x5.6"7

T 5 AR, TPP<0.05; 5 ARG 3 d H,2P>0.05
Note : Compared with preoperative data, “?P<0.05. Compared with postop-
erative 3 day data,®P>0.05
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2a,2b. AHFIHEHE MRI T2 #IAR R, T1 4805 Tu, Lo, La, Ly HE VR T 45 158 47

2¢,2d. Ty, Ly, Ls, Ly A& OVCFs AR5 3 d BEAE IEMIAZ DR K

Fig.2 A 75-year-old female,vertebral compression fracture of Ty, s, Ls, Ly with severe osteoporosis, Ty, L vertebral body underwent PKP at 6 days after

injury (Ty,L; vertebral compression were more than 1/2,PKP can restore the height of the vertebral body, correct the kyphotic deformity and facilitate

bone cement filling) , I, L; vertebral underwent PVP (I, L, vertebral body compression degree were less than 1/3,PVP can obtain good results and save

time and cost)

2a,2b. Preoperative MRI T2 fat suppression image of lumbar spine,and T1 image showed compression fracture of T, Ly, L5, Ly vertebral

2¢,2d. AP and lateral DR films of T}y, L,, Ls, L vertebrae (3 days after operation )



+714 - PP 2021 45 8 HES 34 4555 8 ] China J Orthop Trauma, Aug.2021, Vol.34,No.8

B3 B, 4,70 % Ly, Lo, L Ml A48 1147 08 5 2 4 BB AMAE , 305 2 JAIAT Lo, L MEAR PKP AR (Lo Ly Ml R TR 45 >1/2 , PKP R S ME (K 55 2
R IE R ITE R T K R ) Lo MEMR PVP R (Lo HE(R R4 P E<1/3 , PVP Wl 45 RAF A RCR , IF nl i 2inf (] S 2% 1) 3a,3b. AR IEAE
MRIT2 AR, T1 1505 L, Lo, Ly MEGR IR G PEE 3T 3¢,3d. Ly, Lo, Lo #fi 1K OVCFs AR5 3 d JEHEIE ML DR A

Fig.3 A 70-year-old female,vertebral compression fracture of L, 1,, L with severe osteoporosis, L, Ly vertebral underwent PKP at 2 weeks after injury

(L, Ly vertebral compression were more than 1/2,PKP can restore the height of the vertebral body, correct the kyphotic deformity and facilitate bone ce-

ment filling) , L, vertebral underwent PVP surgery (L, vertebral body compression degree was less than 1/3,PVP can obtain good results and save time and

cost) 3a,3b. Preoperative MRI T2 fat suppression image of lumbar spine,and T1 image showed compression fracture of L, L,, L, vertebrae 3c,3d. AP

and lateral DR films of L;, L, L, vertebrae (3 days after operation )
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