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Temperature gradient cement injection technique in percutaneous vertebroplasty for osteoporotic verte-
bral compression fractures/LIU Tao, ZHANG Zhiming, SHI Jihui, et al/Chinese Journal of Spine and
Spinal Cord, 2015, 25(12): 1073-1078

[Abstract] Objectives: To explore the clinical efficacy and complications of temperature gradient cement in-
jection technique in percutaneous vertebroplasty(PKP) for osteoporotic vertebral fractures(OVCF), by comparing
with traditional single time cement injection technique. Methods: A total of 234 patients with OVCF from
January 2010 to January 2006 were reviewed. The patients were divided into temperature gradient cement in-
jection group (slow, low pressure, staged cement injection with 1-2 min intervals) and the traditional cement
injection group (one time cement injection). Temperature gradient cement injection group included 129 patients
with 160 vertebral fractures. Traditional injection group included 105 patients with 128 vertebral fractures.
Outcomes were evaluated pre— and postoperatively by using visual analogue score(VAS), Oswestry dability in-
dex(ODI), the local kyphosis angle, the anterior relative vertebral height ratio and the occurrence of cement

leakage. Results: The average follow—up was 25.3+12.2 months in temperature gradient cement injection
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group, 24.7+11.5 months in the traditional cement injection group, and there was no significant difference
between two groups(P>0.05). The temperature gradient cement injection group: VAS score, ODI, local vertebral
kyphosis angle and the relative anterior vertebral height ratio was 7.19+0.94, 71.55+7.83, 16.66°+8.40°,
(62.50+24.64)% respectively before surgery, 2.18+0.62, 28.86+4.71, 11.72°+7.81°, (84.50+14.92)% respectively
after surgery, and 2.1+1.9, 28.79+6.25, 11.87°+8.34°, (85.49+12.67)% respectively at the final follow—up. The
traditional injection group: VAS score, ODI, local vertebral kyphosis angle and anterior relative height ratio
was 7.20£1.07, 70.49+9.28, 16.97°+9.48°, (61.91+24.84)% respectively before surgery, 2.25+0.64, 28.55+4.46,
11.90°£7.42°, (85.09+10.71)% respectively after surgery, and 2.3+2.5, 28.51+6.55, 11.92°+9.03°, (85.10+
14.61)% respectively at the final follow—up. The VAS score, ODI, local vertebral kyphosis angle and the
relative anterior vertebral height ratio were significantly improved after operation in both groups(P<0.05). There
was no significant difference of the outcomes between postoperation and final follow—up(P>0.05). There was no
significant difference between two groups preoperatively, postoperatively and at the final follow—up (P>0.05).
Cement leakage occured in only 3 patients(2.3%) in temperature gradient cement injection group, which was
significantly less than traditional cement injection group(8 patients, 8.6%)(P<0.05). Conclusions: Satisfactory

imaging and clinical results can be obtained by the method of temperature gradient cement injection

Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.12

technique. Also, it can reduce the incidence of bone cement leakage.

[Key words] Kyphoplasty; Temperature gradient injection technique; Cement leakage
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Table 1 The comparison of the baseline of the Traditional injection group and the Temperature gradient injection group

PES (1)) ) HYTHEN (n)
2 531 151145 Sex ( ;‘: ikg N 7 Jiﬁj#ﬁi H)QL IE] Vertebral fractures
. ,xts ,XES
Groups Cases S e Age Duration of pain LRI UAEAA = AR
Female male Single Double Three
L GEvE T 2 (A 4)
Temperature gradient 105 81 24 67.60+7.18 18.48+8.01 85 17 3
injection group (group A)
T R L HE TR 2H (B 2)

Traditional injection group 129 92 37 68.44+8.14 19.08+7.49 102 23 4

(group B)




1076 of A H A 29 R 2015 4R5E 25 B85 12 1 Chinese Journal of Spine and Spinal Cord ,2015,V0l.25,No.12

®2 R AR EREEEARKTHNLEE

Table 2 The comparison of clinical effect of the traditional injection group and the temperature gradient injection group

VAS#E43 (VAS score) ODI
251
Groups A A e A A SN T

Preoperation Postoperation Final follow up Preoperation Postoperation Final follow up
1B GEETE (A 41) . - .
Temperature gradient 7.20+1.07 2.25+0.647 2.26+0.86"% 70.49+9.28 28.55+4.46" 28.51+6.55%2

injection group(group A)
8 M 20 (B 41) - - -
Traditional injection group  7-19+0.94%  2.18+0.62"" 2.20+1.2112% 71.55+£7.83%  28.86+4.71%%  28.79+6.2512%

(group B)
D5 AT P<0.05;@5 AR H B P>0.05;) 5 IRl i A 41ELEE P>0.05
Note: MDCompared with preoperation, P<0.05; @Compared with postoperation, P>0.05; 3)Compared with group A as the same time, P>0.05
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Table 3 The comparison of radiological results of the Traditional injection group and the Temperature gradient injection group

A3 T 5 AR X 185 JE (%% ) MRS ™ A (°)
2 5 The relative anterior vertebral height The kyphosis angle
Groups AR A PSR AR A5 AU

Preoperation Postoperation

Final follow up

Preoperation Postoperation Final follow up

L e 1T 2H (A 4H)
Temperature gradient
injection group(group A)
UL JE B 4 (B )
Traditional injection group
(group B)

61.91+24.84  85.09+10.717

62.50+24.64%  84.50+14.92%

85.10£14.617%

85.49+12.6772%

16.97+9.48 11.90+7.427 11.92+9.0342

16.668.40  11.72+7.817%  11.87+8.34720

(D5 A L4 P<0.05; @5 AR I P>0.05;@5 [R5 A 4LLE4E P>0.05
Note: (DCompared with preoperation, P<0.05; @Compared with postoperation, P>0.05; ()Compared with group A as the same time, P>0.05
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1 BELE,68% ab RATIEMA X & AR TH &4, W EIE
MR E N ¢ RATAARDGE CT 78 T1L B4 HEURJE i R 4 15 37 i A Ak
d ARATMRL T1 /R T11 MK ZAUES e RAT MRI T2 /8 TI1 HEAR &
H5 £ RMENEBITEERESAENE ¢ BEATHETHEES h
BREEY 9K 0 AT OKIED, O — R R D i oK e v AKE IR 2%
BAMAT 2R Pr Al § 1AIBH 24 1~2min FRUCH ACE K8, 58 BUAME A 4 3
St k KBk E K YRR PN HE S AR B D K Lom R
JRIE ML X 2k FR T MER s BER AL i K IR L TR il 28, JC 8 T

Figure 1 Female, 68 years old a, b Preoperative anterior—posterior and

lateral X -ray showed TI11 fracture, flexion and compression ¢
preoperative sagittal CT showed T11 fracture, flexion and compression, hardeningon fracture bone d MRI T1 showed T11
low—intensive signal e MRI T2 showed TI11 high—intensive signal f The vertebral height decreased after lying down on
the operation table g The work sleeve was inserted h The balloon was inserted i Firstly, a small volume of bone cement
was injected into the anterior edge of the vertebral body to prevent cement leakage j Holding on for about 1-2 minutes
after the cement injected solidified, the second stage of cement injection was completed k A small volume of cement
was injected to the pedicles in order to prevent the bone cement within vertebral body totally slipping out 1, m
Postoperative anterior—posterior and lateral X-ray showed the vertebral height recovered and the cement distributed well

in the vertebral without leakage

AN BRBETHCE A A

FATH 1999 4 10 J I i % PKP HF OVCF
FEIE T AHOCH 9838 W 1 1 — S R A R0 K
Ve iz U 0B HETEROR , FRATTFR A B 7K Ve Tt B2 A
HETEHOR o HESAHE . (1) e m A Bk W)
G AT TB) A i A 8 [ 50 32 S 1 AE B K T
U8 1 1 22 393 5 300 DATAR DT 5400 s e R A7 8 0

K Ve BRREAR GF MR B A 58 T o i PR 31T ]
VLT 5 4 A 11 B0 7R YR A T 25 4 fih ok 4] 53X A
A1 25 B K U RIS R T2 I BT A8 1 7K JE 49
P A I ) A (2 ) S PG T 222 e 1 1) S
7K VT R R R 2 18 A SR, AR i
PR, THE T A R B 5 e B (3) TR AR
JRE PR T B A (B[ B i AR ) o B K U ) i 5



1078 o[ R 2L 2015 4EA 25 5 12 W)

Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.12

Vi 5 ) P A 35 18 2 U)K O ek v [ e
T B BB R EE T SRR R TR = B R
(20°C) 55 M A P UL BE (37°C) 17 76 105 28 66 J3E | M4
DA Jhek v K U R [ S R, R S R A, B K
8 [ RS DRI Y K 8 T LR A T A b
BF 8455 1~2min, 1E3X 050 B K e Je A7 BE ) 35 4
B AR AL | B 138 , T I B A A AT P G B K D8 1
AREE ], W] AR AHE A 317 58 BE 7K U8 Y T
TE, S A BT AL B K IR T B 4 A e L
S 2 K8 B T HE A R BE A 2 U 00 ) B R B/
B Mk A5 A 95 T B, 3k s 17 7 45 8 1, B R R e
B4 LR N K U8 T4 [ S PR Ak SRE . (4)
WA EL AT Ry B K U A R R R . IR
Wy AR BT Ab i 2, HIEE] 1~2min 1]
)R DAL S I 1 (K R e [ A 5, Pl RB T 2
T2 [ IsF [ ok L1 L [ 2R 5, DR an N FH R
VI TR 3 R D R AR P K DR R [ R A
AR K UG A R R B B, Tk e R A, Y
1 3 B AT SR FH B K U 43 U R A i . RIS 1
B KU, TR B HE A T B A A SR B 4 A
L5848 [ ) PR R K e, FEEAT B K U HE
TE, i T R BE AR AL © B B B K RS T 1 Ol
T Y R R S B K e A YR
HBE FEREE A, BWHE R KO FRET
R U A 0] B B 18] 4% T FE 1~2min DL LA
PRUEAAR MG B K PR R AE AT VST B B, T Je o A
KU U R R A, i KU TR O R o ] B )
AT E AR DR R A i ) 8 R OR vy, AT
PEAE 2min DL AR AR A RS 1 7K U B A2 5

AR5 25 S 0 7 ol RO R o R A R B
TEVEZH Y VAS ¥E43F1 ODI 416 AR S i 35 FEAR
FHEME A J5 ™ F DA B AR R R % o35 B 2 SR i
8 B3t L2 2 1) JC I G 2 S I 90 A R R 1
I KIRB IR R 2.3%, B F KT 5ED
41 8.6%, 4 FEH LT H §rE PR iE 19 7.0%~
1493, 58 H I B FRATIA S B 7K U T B o 3 e
TEH AR T G IR T B K JEAEAR A 1 3 3h
DL R B R A, IR B T B K e BE RE AR ME 1A
PUAR 47 b 2 A SO I BB e 0 H o 1R A 24
SER O oY A 52 T A UE S AR S I A
B B8 3 B R AR AR B AR o X B 7K U8 98 T 1 99 B
YEH, R 50 A 3T 6 25 2 REAE | Bl B0 B 5 56 41
Kt BEAH 5 43 )R FH 8 I BB 0 B 72 B R AR g

W T7 ik, SERABN IRALA 8 HEH B A 7K I 1m) A
ENBh, MR 2 HE, BER T XA
(P=0.032) , A2 h W B B T A 125 T I8 25 AR
B [ MEAE N7 1098 T B9 A A2 R

AR FE A L Z Ak S B A R AT IE PRI SE
AKX IR SE , AT BEAF1E — 5 B8 4% fhi
fay XS T AR FE AT BEAL X IRES A B 5
SR O b S YU DN K 2 A o Y S
AT PR AR

T AMITER , FATAT LIAFHZ598 . K T
i JEE A9 T 3 1 R 5 A B K Y TE T R B i PR
L AR 2O Ao SR B 7K U il B2 B J3E 98 T
B AT LA B K88 T 0 Kk 2

=

£ Uk

1. Hulme PA, Krebs J, Ferguson SJ, et al. Vertebroplasty and
kyphoplasty: a systematic review of 69 clinical studies [J].
Spine, 2006, 31(17): 1983-2001.

2. Lee MJ, Dumonski M, Cahill P, et al. Percutaneous treatment
of vertebral compression fractures: a meta —analysis of
complications|[]J]. Spine, 2009, 34(11): 1228-1232.

3. Lieberman IH, Dudeney S, Reinhardt MK, et al. Initial
outcome and efficacy of "kyphoplasty" in the treatment of
painful osteoporotic vertebral compression fractures [J]. Spine,
2001, 26(14): 1631-1638.

4. Eck JC, Nachtigall D, Humphreys SC, et al. Comparison of
vertebroplasty and balloon kyphoplasty for treatment of verte-
bral compression fractures: a meta—analysis of the literature|J].
Spine J, 2008, 8(3): 488-497.

5. FF#FE, R, EAW, S 4R MR L AR T K IESNE R
R R X5 36 (). VLI BEZY, 2007, 33(8): 806-807.

6. Yeom JS, Kim W], Choy WS, et al. Leakage of cement in

percutaneous transpedicularvertebroplasty for painful osteo-

porotle compression fractures[J]. J Bone Joint Surg(Br), 2003,

85(1): 83-89.

7. RFVE, EAR, DB W B R SR T MR O AR R
KV e 14 LI AE SR (D). b B R B AL 4%, 2010, 16(2):
96-99.

8. Antes G, Diener MK. The role of systematic reviews in evi-
dence—based healthcare[J]. Chin J Evid-based Med, 2006, 6
(7): 467-468.

9. Ng TT, McGory ML, Ko CY, et al. Meta—analysis in surgery:
methods and limitations.[J]. Archives of Surgery, 2006, 141
(11): 1125-1130.

(Wi AL :2015-06-10 &1l F ] :2015-12-15)
(EXHBEF EMFIRITH)
(KL H0%)





