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Clinical Results of Unilateral Partial
Vertebroplasty(UPVP) in Osteoporotic Vertebral
Fracture

Jun-Young Yang, M.D.,, June-Kyu Lee, M.D., Soo-Min Cha, M.D., Yong-Bum Joo, M.D.
Department of Orthopaedic Surgery, Research Institute of Medical Science, Chungnam National University School of Medicine, Dagjeon, Korea

Study Design: This is a prospective clinical study

Objectives: \We wanted to compare the clinical results of conventional vertebroplasty(VP) and the newly devised unilateral partial
vertebroplasty(UPVP) .

Summary of Literature Review: There has not been any study on how to reduce the amount of cement used while maintaining the
height of the vertebral body and minimizing the adjacent compression fractures.

Materials and Methods: From 2004 to 2008, Group 1 underwent VP and group 2 underwent UPVP. We compared the difference of the
VAS score, the period of hospitalization, the infused amount of cement, the progression of the vertebral body collapse and fresh fracture
of the adjacent vertebral body on the follow-up simple radiographs.

Results: In group 1, the mean VAS score changed from 6.69 to 2.80, the mean period of hospitalization was 2.30 days and the mean
amount of cement infused was 6.50cc. The degree of vertebral body collapse was 0.83, 0.76, 0.69 and 0.63 on follow-up, and 3 cases had
fresh fracture. In group 2, the mean VAS score changed from 6.41 to 2.61, the mean period of hospitalization was 2.23 days and the mean
amount of cement infused was 3.74cc. The degree of collapse was 0.71, 0.69, 0.68 and 0.63 on follow up and 1 case had fresh fracture.
The two groups showed no statistical significance for the change of the VAS score and the period of hospitalization, and the amount of
cement was significantly less in group 2. The degree of collapse was not significantly different on the 4 times of follow-up. The frequency
of fresh fracture was significantly less in group 2.

Conclusions: UPVP could achieve similar results for pain relief, the period of hospitalization and vertebral body collapse as compared to
that of VP, but fresh fracture of the adjacent vertebral body was less. So, UPVP could be a better method than VP.
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Fig. 1. (A) Simple AP radiographs of unilateral partial vertebroplasty(UPVP). (B)
Through lateral view, we check the compression ratio during follow-up.

www.krspine.org 65



Jun-Young Yang et al

Volume 18 ¢ Number 2 ¢ June 2011

|2 whel-S 51t (compression=2a/b+c), (Fig, 1A, B)."” FA]
& AEE 850] YEh= A% 9 B Sa4d= Wtk
2322 18 ot o, A7) 29 gt Fodoa] B4 2-o]
shelw Aout AAY 24 WA o 2 wdslgith A& A, 5 VAS
SH= t-AA2S o]-&(paired Student’s t—test), Y 7]17H} F<
A E oFe] Z}o] 4| $HE A &= Mann—Whitney’s U—test
ol-gste] FAISH oS Aokt A4 e e
AA7E SA6k 0 Z47ke] WA= 25 A0 R
A ARlof tisiA] Ag7Fstoiet. WAt TR o] A4
&of gt ¥712E= KappaZh o]-88HA9T Fleiss JL'2] Wy
© = Kappa gto] 0750101 9= L 2] (excellent agreement),
0.4 014+ 0.751]7ro]H %5 A 2| (fair to good agreement), 0.4 1
wto] s B 2] (poor agreement) & TreksFlct

_l

—t
o oY

u
o
(o]

me e rE

ol

"‘_840

o] 71

o}-nr[\é

o] Wshe 6.69+0.510014 2.80+0.390.2 7H451%.0
o, dH 7172 Als & 2302049, F4H /\]?ﬂE ¥
6.50+0.71ccct. AR o] 85 WA |R o] &2 gl
ZF(anterior column) = w|&Fe] F-Z0] 14|04 3]
Aot A7 FAfolut A o =2 gl 4 A
o] 4| gH= th 2H= H](compression ratio) = TFeFoTE]
6™ 0.54+0.0381 A& Ao= 0.85+0.7602 JEEA
o}, A SHE H] (compress1on ratio)= 3714, 9711, 1571
< 247194 0.83+0.15, 0.76+0.02, 0.69+0.02, 0.63+0.15
o] 2 YR AT A EE-2 39lof|l A A5t e 149

oA Al 11§FC1E Al 285 =4, 1904 A 28501&
A 1285 =4, 19914 A 38501 Al 185 =4)ollA
HAgsHIT.

L vy

A

2R AFAL B ANE FUP)0] & A, Fo|
VAS H4=2] ¥gk= 6.414+0.9394] 2.61+£0.66°02 T4
stdon, 44 711—3— A& F 22340112, Z0E AR
E b B 374+043ccAk. A4THRO] 52, AU
20§22 ol 1oel4 Arkg Aol vetgtont
Al 447F 015 $Hds] slEsglon] Azgut dAbg A

& Xdﬂ AEEA 2] 1}01 }%i%—% gRlstrh BE o

4 o)A %ioﬁ} T FAE]
£ 0.75+0.132.2 2L} F4] =] A % FA
74, 9704, 1571, 24704 0.71£0.12, 0.69+0.25, 0.6
+0.07, 0.63+£0.062] ZFS Uehfgich A48 242 199
A EAsER.oH 104 Al 12%

co

(71 Al ZR—Zr =4)

66 www.krspine.org

oA AL Al

9 A4 T Q9 7Ike = 270l @ Aol giglon]

(p=0613, 0.655), FI5 AWLE L 2ol HoJs1] 4

Man 0039, 4 A9 Al 29l 2 3] e
7ol SA5H4] Aol ¢l

- ow IEEEN 1?% 9131 7ol §IIEHp=0.285

0.270, 0.821, 0.577). TEAZY, WA Y &5 A= A=
Al Kappa #-2 25 —,~T5‘ 215 HHH0.79, 0.82, 0.86,

0.77). 414 2] Wtk 22014 fela] 1] Hla) 2
Arkp=0.041).
k-

AR2 195 S Asish el 7] 4018, S0 25
o 27} 59 ol A% 3| W7} 7 vl
F7ISHL Qe FAloIet £3] L o] &l ofat
A 9 gyoke 99 Brkgsor I A5 ?J‘i*, TE

A o7 &40 78 F)Ao = AejA 9l 1 5
Azt

Of A5 T2 oF 3~677ke] A o B HET)
A @AY A A AP HFA ol 2 A
(polymethylmethacrylat, PMMA), ¢37-& 52| 7+ 84
A7 AlERA] 19849 Galibert 5'00] 502 55&
o7 AZA] P B AUE
53 7t e o) of 2] Aol @
%EE ?ls]. ol—ﬁ]- 517(4 ;dzxﬂe ;dmo % g}—/}—)]
HE ol wr:a;ﬂr } 1% =9l
2ogz0l 9

RSP

—N O:L m
&

JZ‘.', o>
=N Rl
e AN (Mot o mR

o

2

4

2o olelos 2oy
Z2p 51 oo}

olt
N ooX
N
N
lil
2
>
H
Ir
ol

“ligamentotaxis”©] FH
So] 430 5} &
gt A4 ‘3]' of ot & %1'%94 ol i‘fﬁlﬁ‘— nh & /\]"3 7]’

O
o
k1
1o
>
=
m
it
N
o
ot
F}’F
ol
rE
o
f
N
l
il
2
Jz
4o
1o
o,
f

Oﬂ -4 ‘l —‘E—Z}(lntraosseous) = Z9F M (periosteal nerve) 2] 7]
AR A= A, A o] Bt gt AMES} =3t i
(resin) @] G2 Q15+ A4 Ak gapso] Itk gizje] A1 s
of o5t e F 1~29 olHie] 582 2ol 2= VAS
s Bl ElElon o] A5 F Aot Y BT
(William Brace), €@ 2 Z7](Taylor Brace) 28 & E]o] 7}

sl




Journal of Korean Society of Spine Surgery

Clinical Results of Unilateral Partial Vertebroplasty (UPVP)

o, et SFAL Tl MU BHBEH Gu/tE
28 B AS P ol o] B Al GBS Leh
797} gokon] o] S50t FA19] ol 8%
SEEBELEEE SR LERRRLENE DR LS
= ool sk Bt 2 Ko7t gl Zolet 7Hae] o
ol 2 Q72 ARtk 7)Eo] B T2 RS e 4
F e ARE 37 Gt F70] o] A G Y
T} AR Aol AR e AME F7& B2 FA0
g 35 AL, 1 b Ao 4 cc TS Fck=d] 1 oo}

iy

At G- A, 54 Wl oJet 4333 & (conventional
vertebroplasty, VP) @]o|& #x}-50] 119kst ¥ (unilateral

partial vertebroplasty, UPVP)OlA I oA 9-4=3F VASS] ¥

StE glstylon JA7THE 2~3Y FE= Frol e M4

orgo =2 915t g (comorbidity) & Eol=H B3 1 =

7] Hajo] 7hse SISk &, A 2187e] FA A

= YAMIEHA ool A WE, FiA A543 =(UPVP o rE
oL

FA FA B FA A 7Fsd0] e Ao Tt

ZHHSHAA & 4] v o] Fgo] A2 X3 d3deol ARt &
el Al Alo] S ERE AHES] Huke] §&, S
W 72, A73E FH2Y 75, AUARY] 59, g A
o, EEATE AWE Mo A 59 & 54 25 5
o] Hi1E 31 QLo E35], 3HF Z(posterior column) 2] E<HA
W2 Sl 11 o] =rar g A QL

7] FAE Bl Hrelzl S o 2= 4PE Ald H5A9
F7HA b=, 1F 2d 9 A E4 9] B4 5ol STt Heini &
o] eAtof| olsh ZHH FA)9] #7] FeirF Ao v
3= agitha 9l A o, White 5209] AoAls A8 A

/\]/\1-

0.

LU

T d@eol 7] FH=FH et o5 st
o] it fstz Qlsf 1 FAoll 71414 FolkE S7HAIA
A RIES Eol= Aor gt o]52 #1784 AF5
Foll 271 Fefe] FA = 2= ZHE(flexion moment)7}F 57+
Star #j7] KeFe] FA| ghEo] oabA A FA9] A4 Z ]
AAAE A AT F, AHE 9102 B4 Zof sidst=
TR ot Z e (stiffness)= 715k 4, oF FART &8==
HashA Hu ol& 25 Fd7ke] Ajste] watz Qlsf 714
2 Fop7t S7HE A 2EolA A o] ARt Sk
I;"_ 21,22)

3HH, Boger 5772 sodium hyaluronat 35%2] 94} E-& low—
modulus AJHIEE o]-g5to] At AHE Hep 49 w|= 7)

£ 3o TSRS Gk AL slo] urt 94 At
[e] [e)

e wefsfor gt Berstet
Chen 592 Bthg34 & 2359 2 03 39

F Y& APl I 457 52 A
Sp 947 AakE Bk o152 24 el B4
BEAAT B AMES F9I5te] T FLe] FIHE 5

AHE7} HAEE ¢ Aol

=
A TS T ROl Wae WS, ofH

=2 i ?_
oME I 4 A =89 A7t BE B2 A5 el
o Tof|gho] BhAst ot vhz QIR ol A BTt Zlo] of

=
W o] ARolek, ol Ao A B BE o} ek

SAFelo] glo] WAISHAAIE o] S0 WAy 717 1A o
S chopstEE AEA el vls) Wes) Frk shrjef ]
oFo] glov] o]t G5 712 ATLE o FYso} & ol
oL EFL WE AEAS 5O AUE AL B Al A7
U5, H180] A, o9l S FY 4 G AORE A7}
M} B A7 g A0 B Aolo] ofg A4
2o A= W G2 A9 Aol 2 AL 5 wslhe] 2
U S PO ST A T F] Holrt gl Ao
2 Solo] Hgla S5, thi e 3 Bk < el
A

e = TEoA H5 A
< B H& 25 @< (Unilateral partial vertebroplasty)

Q1 o] Hlsf o] A2 o] = AHES FdstH 2t
oA A 2

A eht o

www.krspine.org 67



Jun-Young Yang et al

Volume 18 ¢ Number 2 ¢ June 2011

REFERENCES

2.

10.

11.

12.

. Cho YS, Cho SD, Kim BS, Park TW, Lew S, Hwang SY.

Kummell’s disease managed by percutaneous vertebroplasty.
J Korean Soc Spine Surg, 2001:8:226-34.

Lyles KW, Gold DT, Shipp KM, Pieper CF, Martinez S,
Mulhausen PL. Association of Osteoporotic Vertebral
Compression Fractures with Impaired Functional Status.
Am ] Med. 1993;94: 595-601.

. Cooper C, Melton L 3rd. Vertebral Fractures. BM].

1992;304:1634-5.

. Hasegawa K, Abe M, Washio T, Hara T. An Experimental

Study on the Interface Strength between Titanium Mesh
Cage and Vertebra in Reference to Vertebral Bone Mineral
Density. Spine (Phila Pa 1976). 2001;26:957-63.

. Lotz JC, Hu SS, Chiu DF, Yu M, Colliou O, Poser RD.

Carbonated Apatite Cement Augmentation of Pedicle
Screw Fixation in the Lumbar Spine. Spine (Phila Pa 1976).
1997,22:2716-23.

. Moore D, Maitra R, Farjo L, Graziano G, Goldstein

S. Restoration of Pedicle Screw Fixation with an in situ
setting Calcium Phosphate Cement. Spine (Phila Pa 1976).
1997;22:1696-705.

. Ryu KS, Park CK. A Management for Osteoporotic

Bursting Fractures of the Thoracic and Lumbar Spines
in the Aged : Posterior Approach with Intraoperative
Vertebroplasty. ] Korean Neurosurg Soc. 2003;33:259-63.

. Kim CH, Choi Y], Hwang JK, Kim KH, Lee JH, Song JS.

Long term outcome of Vertebroplasty in the Treatment of
Osteoporotic Compression Fracture, | Korean Soc Spine
Surg, 2005;12:69-74.

. Deramond H, Depriester C, Galibert P, Le Gars D.

Percutaneous Vertebroplasty with Polymethylmethacrylate.
Technique, indications, and results. Radiol Clin North Am.
1998;36:533-46.

Liebschner MA, Rosenberg WS, Keaveny TM. Effects
of Bone Cement Volume and Distribution on Vertebral
Stiffness after Vertebroplasty. Spine (Phila Pa 1976).
2001;26:1547-54.

Belkoff S, Deramond H, Mathis J, Jasper L. Vertebroplasty:
The Biomechanical Effect of Cement Volume. Trans Orthop
Res Soc. 2000;46:356.

Song JC, Bak KH, Cho DC. Hong HJ, Kim JM, Kim

68 www.krspine.org

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

CH. The Effect of Early Percutaneous Vertebroplasty in
Occult Osteoporotic Vertebral Fracture. Korean ] spine.
2008;5:173-7.

Fleiss, JL, Coheni, J. The Equivalence of Weighted Kappa
and the Intraclass Correlation Coefficient as Measures of
Reliability. Educ Psychol Meas. 1973;33:613-9.

Kim BJ, Kim JH, Seo ]G, Kim YC. Comparison of the
Results of Percutaneous Vertebroplasty for Treating
Osteoporotic Vertebral Compression Fracture and
Posttraumatic Vertebral Collapse (Kummell’s disease). |
Korean Soc Spine Surg. 2005;12:349-57.

Chen LH, Lai PL, Chen W]. Unipedicle Percutaneous
Vertebroplasty for Spinal Intraosseous Vacuum Cleft. Clin
Orthop Relat Res. 2005;435:148-53.

Galibert P, Deramond H, Rosat P, Le Gars D. Preliminary
Note on the Treatment of Vertebral Angioma by
Percutaneous Acrylic Vertebroplasty. Neurochirurgie.
1987;33:166-8.

Sjostrom, L, Karlstrom G, Pech P, Rauschning W. Indirect
Spinal Canal Decompression in Burst Fractures Treated
with Pedicle Screw Instrumentation. Spine (Phila Pa 1976).
1996;21:113-23.

Genant HK, Wu CY, van Kuijk C, Nevitt MC. Vertebral
Fracture Assessment using a Semiquantitative Technique. |
Bone Miner Res. 1993:8:1137-48.

Heini PF, Berlemann U, Kaufmann M, Lippuner
K, Fankhauser C, van Landuyt P. Augmentation of
Mechanical Properties in Osteoporotic Vertebral Bones——a
Biomechanical Investigation of Vertebroplasty Efficacy with
Different Bone Cements. Eur Spine J. 2001;10:164-71.
White AA, Panjabi MM. Clinical Biomechanics of the
Spine. 2nd ed. Philadelphia: Lippincott. 1990.

Belkoff SM, Maroney M, Fenton DC, Mathis JM.
An in vitro Biomechanical Evaluation of Bone used in
Percutaneous Vertebroplasty. Bone. 1999;25:23-6.

Kayanja MM, Togawa D, Lieberman IH. Biomechanical
Changes after the Augmentation of Experimental
Osteoporotic Vertebral Compression Fractures in the
Cadaveric Thoracic Spine. Spine J. 2005;5:55-63.

Boger A, Heini P, Windolf M, Schneider E. Adjacent
Vertebral Failure after Vertebroplasty: a Biomechanical
Study of Low—modulus PMMA Cement. Eur Spine J.
2007;16:2118-25.



Journal of Korean Society of Spine Surgery

Clinical Results of Unilateral Partial Vertebroplasty (UPVP)

SCE3Y 25 ZHolM BE 2 AFHese| A4 Al

U « 0T+ ATl - T2

Sirietn ofsIcHeie Saiolneima

T AR FSHA 214 o1

S5 BCITEY A5 B0| AMES 0|83 &% MES0IA MEN M5 NEaT| HE HEAS 56t 22 M Mysnio] g ANS u|Ds)

b

MBB0| R0k HAH| £0/S RAIFIBIM OF 2HO| BHS A28} 8 4 i, AIMES| US Fe 4 9= 7|0 C’d-‘r‘: gioict

A} B 13: 2004SIE] 2008171X] 6801S CHAIOR 12Tt 1B50IS U HEAS S 22 MHSS ARSI 27302 B 2z

HES ARSI AlZ 3 VAS T4 walo] HE, olel 7121, RIS AIME 20| X0 BB Al 3 S7E, DHE, 1SS, 247h 2 %A

T SARM ARElofA] 24 B120] Z18h FE 2 okF o] A1 B o2 wjol, vl wmsiirt

Hak 12| VAS T4 L7 6,600 2802 ZLEIQI00, 2121 77H2 AlE F BF 2302, T ARIE 22 BF 650 cc3ict, FH 20|
= Al 4, OHE, 15748, 2474 2| B 083, 076, 0,69, 0633100 A B 30]0fd ZXYI51%CH 270| VAS T BR 641014 261

2, Q2171742 A% 5 B 2232, FIEI ARLE 252 BF 374 cogic, 3| 8120 HES FA| IHE, UHE, 1578, 2474w B 071,069,

0,68, 0630181, 4144 FEE 10lola] ZRBISICH VAS F4:0] 845 31 elel 71242 5 Bzio] FIgt Kol giion, FelEl AIE 2k 230l

SOIH FACH BE0| ME A| 40| A A4 ROIBHXOL= GUSCH A FHO| BIEE 2R0IA RIS 10| HIsH HiCH

HE: CITEY A% ot B0 BS 22 A% HHS2 HEX0! Yol s O M ¢o| 2 AMES TSIt S5 25 HE U 2/

7124, 25 B120) ZIo]| 2Joi SAHISHA ROI5H XOL= SiSiT, IR EHO| AN B HIBS of A2 LIS uf, ¥ HEAS S8 weiof ulsh

20t 248 W OR Bt ujo|ct

Aol Elof: S M5, BOZEY M5 ot T, M5 Y B PR AT 4YS

of RIS B £2 HFNHS A4 Fat

www.krspine.org 69




