Journal of Korean Society of

Spine Surgery

Lower-Pressure Percutaneous Vertebroplasty Using

Larger-Diameter Bone-Cement Fillers

Dong Ki Ahn, M.D., Song Lee, M.D., Dae Jung Choi, M.D., Hoon Seok Park, M.D.,
Kwan Soo Kim, M.D., Tae Hwan Chun, M.D.

J Korean Soc Spine Surg 2010 Sep;17(3):127-138.
Originally published online September 30, 2010;

doi: 10.4184/jkss.2010.17.3.127

Korean Society of Spine Surgery
Department of Orthopaedic Surgery, Ewha Womans University Collge of Medicine
#911-1 Mok-dong, Yangcheon-gu, Seoul, 158-710, Korea Tel: 82-2-2646-6808 Fax: 82-2-2646-6804

©Copyright 2010 Korean Society of Sping Surgery
PISSN 2093-4378 €ISSN 2093-4386

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://www.krspine.org/D0Ix.php?id=10.4184/jkss.2010.17.3.127

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/

creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

www.krspine.org



plSSN 2093-4378
elSSN 2093-4386

Original Article

J Korean Soc Spine Surg. 2010 Sep;17(3):127-138.
doi: 10.4184/jkss.2010.17.3.127

Lower-Pressure Percutaneous Vertebroplasty Using
Larger-Diameter Bone-Cement Fillers

DongKi Ahn, M.D,, SongLee, M.D,, Dae Jung Choi, M.D., Hoon Seok Park, M.D., Kwan Soo Kim, M.D., Taec Hwan Chun, M.D.

Department of Orthopedic Surgery, Seoul Sacred Heart General Hospital, Seoul, Korea

Study Design: This is a retrospective, case-controlled study

Objective: We wanted to evaluate the efficacy of lower-pressure percutaneous vertebroplasty (LP-PVP) using larger-diameter cement

fillers for treating osteoporotic vertebral compression fracture (VCF).

Summary of the Literature Review: Despite the popularity of conventional PVP(C-PVP), critical complications associated with cement
leakage have been widely reported due to the inadequate viscosity of flabby cement.

Materials and Methods: With excluding Kummell's disease, 23 VCF's were treated with LP-PVP using 2.8mm-diameter cement fillers,
51 VCF's were treated with kyphoplasty(KP) using the same size of cement fillers and 19 VCF's were treated with C-PVP using 1.4mm-
diameter biopsy needles. The clinical and radiographic results along with the complications were investigated for more than one year.
Results: The visual analogue scale (VAS) was improved in all the groups. The infused cement volume was 5.9+1.6ml for the LP-PVP,
5.9+1.9ml for the KP and 3.5+1.0ml for the C-PVP (p=0.000). The collapsed vertebral height was restored by 10.8+10.3%, 13.0+12.7%
and 4.7+7.6%, respectively, in each group (p=0.000) with a reduction loss of 2.1+1.8%, 1.1+1.4% and 5.9+4.2%. respectively, in each
group (p=0.000) at follow-up. These was a reduction of the vertebral kyphotic angle by 3.0+4.0°, 3.7+4.4° and 4.2+4.4°, respectively,
in each group (p=0.528) with reduction loss of 1.0+0.9°, 0.1+1.7° and 3.5+ 2.8°, respectively, in each group (p=0.000). There was a
reduction of the regional Cobb’s angle by 4.3+2.6°, 3.1+4.7° and 2.9+3.8°, respectively, in each group (p=0.184) with a reduction loss of
3.6+4.5°,0.1+£1.5° and 1.0+4.1°, respectively, in each group (p=0.000). Extravasation of cement was noticed in 6 cases (26.1%) of LP-PVP,
in 14 cases (27.5%) of KP and 4 cases (26.1%) of C-PVP (p=0.689). No cases of additional VCF happened for the LP-PVP, eight cases of
additional VCF happened (15.7%) for the KP and one case of additional VCF happened (5.3%) for the C-PVP (p=0.030).

Conclusion: The LP-PVP showed clinically and radiologically results that were similar to those of KP with a higher amount of infused
cement volume compared to that of C-PVP. LP-PVP is thought to be effective for the clinical and radiolographic aspects and to have fewer

complications for the treatment of osteoporotic VCF.
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Fig. 1. LP-PVP. (A,B) L3 compression fracture was happened in 81-year
old female patient. (C,D) The cement configuration in LP-PVP showed
solid round mass with interdigitated margin. (E,F) One-year follow-up
simple radiographs showed a little collapse to which degree the cement
mass supported both endplates.
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Fig. 2. KP. (A,B) L1 compression fracture was happened in 81-year old
female patient. (C,D) The cement configuration in KP showed solid
bead-like mass without interdigitation. Inadequately lower-viscous
cement injection caused extravasation despite of vacant space made
by ballooning. (E,F) Even though collapse of the augmented vertebra,
sufficient amount of cement could support both endplates.
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Fig. 3. C-PCP. (A,B) L1 compression fracture was happened
in 65-year old female patient. (C,D) The cement configuration
showed dispersion into cancellous bone with interdigitation-like
appearance. (E,F) One-year follow-up AP radiograph showed a
weak support of only the upper endplate rather than lateral view

because of small amount of cement injection.
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Table 1. Radiographic results among groups

d AL ZF2o) A AmEH LP-PVPEL 467 A5x4 =
7N(21.7%), KPa-2 10278 237 5 470(3.9%), C-PVP-
N A57 F 1771(44.7%) AcHp=0.000). L= 25
3mlolAt 915 A= LP-PVP-E 3270(69.6%), KPS 60
71(58.5%), CPCP-2 371(7.9%) AtHp=0.000).

WA AR A B3] 34| =o| Hl-&2 LP-PVPH,
KP 12]al C-PVPollA 242 &4, 69.5£15.4%, 71.1+
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+4.7° ,29+38° = EEG oYU &F FA| A, 3.6144°
0.1£1.51.0£4.1° o] A& o] AYSIITHTable 1).

TAHE FE2 LP-PVP 69(26.1%, 5A49] 4|, 7t
W 2¢), KP< 144](27.5%, 54| 2] 591, F=7Hib 84, F=415-91
IR 1)), C-PVP 49)1(26.1%, FA|9] 19|, F7Heh] 2¢]),
FAFS Y 19D2 ZAME F29] Rk 2 #3779
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N
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A% 193] Hoto] F3] 43Po] HEHNL B -EH TN
WESL SR AT FUE I JEE LA o 99

LP-PVP KP CPVP P value
Collapsed vertebral height (%)

Preoperative 69.5+15.4 71.1£13.2 79.5+17.8 0.024

Restoration degree 10.8£10.3 13.0£12.7 4.7+7.6 0.000

Postoperative 80.3£11.8 84.149.2 84.2£14.4 0.300

Reduction loss 2118 1.1£1.4 5.9+4.2 0.000
Vertebral kyphotic angle (°)

Preoperative 12.0+6.2 11.1+6.6 12.0+6.9 0.544

Restoration degree 3.0+4.0 3.7+4.4 4.2+4.4 0.528

Postoperative 9.1+5.2 74451 7.8+6.6 0.229

Reduction loss 1.0£0.9 0.11.7 3.5+2.8 0.000
Regional Cobb's angle (°)

Restoration degree 4.3+2.6 3.1+4.7 2.9+38 0.099

Reduction loss 3645 0.1£1.5 1.0+4.1 0.000
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o &% a9 Qo] et ssolv sk Sd= &k
SAohAA A S 470] 13 57 9] SAIMES] £
sto] A3 ZAMIE F2o] S HE -9+ Atk A AF e & Z4FHE 3 SAYE FE2
A Z O] A TAsHA] ekgtet. 11.3~65.3% WAst Ao 25 dgsile T4 A5 4
AT AN FHH FANEZFS 6mlols FHF  FEA K} o S96hs ZAog HuHEch Y 27k w&
(68 & 14| 7=, 20.6%)7F 6ml=t FAQ25] F 39, 2 25.6~40.9%= HiLE Qlom ZAHIEC] ofs] Fate 5
120%) 0.2 St gste] SAME FAFH SAHE +20]  AofA IAsh= g=lo] Ftte] o) eH5E#] Fotal QI
H=7F o] A E WAREASI oW foRt Aol B B SA4| ko A3 HIEW FIHARI Q1 HEA| et
o] A] FITHp=0.325). 6mlol5t= FUH 684 F(LP-PVP 17  ZA WA 5= Q= 7FsA] Eok A7) Qiek! M4 24 A
off, KP 329, C-PVP 19¢])of|A] 7 7t SAHE F&E0] W W T 508 3o AT 79 tiiiE AAsH 34
(LP-PVP 69|, 35.3%: KP 119, 34.4%: C-PVP 49, 21.1%) & ¥O7]7] F=ttal Kot A3y T A3 *
= AR IAEE B o™ (p=0.646), 6mlZxdt FUE 25 E2 37.5%7HA] BAEW A7 S-S WAAZ 4 9o
ofl S(LP-PVP 6°], KP 199]], C-PVP 0ol A 2t 2t +& 8l o ZAHIE A|A&o] A=Y E ek ZARE A 43
S (LP-PVP 04]; KP 39|, 15.8%) E3t frolRt Afol= ISt 2 A4 ¥For ofF = sy 754 o A2
(p=0.183)(Table 2). 4.6~6.8%2 1A B 5] WAsl= A o2 KB Eq glek o
F7HAQ1 QIH HFA| =42 LP-PVPZelA 0], KP ZAMIE F2o] 9 & 4 e 2= Y Al SAHE
oA 841(15.7%), C-PVPolA 10(5.3%)7F AT Aot 54| si=o] vhad, 9 9 Fabd 120 591 W
(p=0.030). i F=A 91 VA HAFA oA 59, A9] A & Fo] gloH o] F T A SAIE Hr= 7P Fatt dato]
FA| A 4of HASHI oM, Al & 671 oW 14], 6~1270E B 2 7FsRt JIAREA, ZAWE FE8 9] SJaiAE B4
ofuf 54|, 127]1€ o] 3|7} L5tk HEZE Aes] Zod Aol FUS stes B AAE0]
Table 2. Various results associated with infused cement volume
LP-PVP KP CPVP P value
Total cases / Total pedicles 23 /46 51/102 19/38
Average cement volume (ml) 5.9+1.6 5.9+1.9 3.5+¢1.0 0.000*
No. of pedicles depending on cement volume
<2ml 10(21.7%) 4(3.9%) 17 (44.7%) 0.000
> 3ml 32(69.6%) 60 (58.5%) 3(7.9%) 0.000
No. of cases depending on cement volume 0.001
< 6ml 17 32 19
> 6ml 6(26.1%) 19(37.3%) 0(0%)
Total cement leakage 6(26.1%) 14.(27.5%) 4(26.1%) 0.689
depending on leakage type
Extraosseous 4 5 1
Intradiscal 8 2
Sinovertebral vessel 0 1 1
depending on cement volume
<6ml 6 11 4 0.646
> 6ml 0 3 0 0.183
Subsequent VCFs 0(0%) 8(15.7%) 1(5.3%) 0.030
< 6ml 0 5 1 0.081
> 6ml 0 3 0 0.183

VCF = Vertebral compression fracture
* - Kruskal-Wallis test, others by likelyhood ratio
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