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Cardiovascular effects of polymethylmethacrylate in percutaneous vertebroplasty

Song Qi-zhi, Li Tao, Feng Cheng-bin, Lin Ya-jun, Hong Hao (Department of Orthopedics, Chonggang
General Hospital, Chongging 400080, China)

Abstract

BACKGROUND: The study on polymethylmethacrylate effects on the cardiovascular system during
percutaneous vertebroplasty is limited.

OBJECTIVE: To estimate the effects of polymethylmethacrylate on the cardiovascular system during
percutaneous vertebroplasty.

METHODS: From July 2011 to September 2013, a total of 104 patients (167 vertebral bodies) with osteoporotic
vertebral compression fractures and without serious cardiovascular related basic diseases were enrolled in this
retrospective study. Mean arterial pressure, heart rate and oxygen saturation were recorded at the following time
points: before local anesthesia, before polymethylmethacrylate injection, 0, 3, 5 and 10 minutes after
polymethylmethacrylate injection.

RESULTS AND CONCLUSION: The mean arterial pressure was decreased after polymethylmethacrylate
injection at 0, 5 minutes (P < 0.05) and 3 minutes (P < 0.01), and returned to the pre-injection level at 10 minutes.
At the same time, the heart rate was increased after polymethylmethacrylate injection at 0, 5 minutes (P < 0.05)
and 3 minutes (P < 0.01), and returned to the pre-injection level at 10 minutes. Oxygen saturation was over 95%,
which was unchanged before and after polymethylmethacrylate injection. The results indicated that
polymethylmethacrylate injection has a transient effect on cardiovascular system during percutaneous
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vertebroplasty.
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0 3IE Introduction
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(125.4+4.8) mm Hg, #F7KE4%1°4(88.6+3.1) mm Hg#il
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2.5 PMMAZSG =t f ffefe E 69 %0  PMMA ST G
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Figure 1 Mean arterial pressure before and after polymethylmethacrylate injection during percutaneous vertebroplasty
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Figure 2 Heart rate before and after polymethylmethacrylate injection during percutaneous vertebroplasty
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Figure 3 Oxygen saturation before and after polymethylmethacrylate injection during percutaneous vertebroplasty
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BB V6T H s BEAE R sk 22 D PMMAE AHERR, ik
WHTRAATS, B RKELMMA AL B A6 % I
BT TTLMMASLAR ] BE 5 A r Il B A 1 3 2 A
H KRN LZEEAE MG AR G FAR ML . O R ™
FARSUMAE  OVUMIZE, Sk s kR 2E . il 3h
AEAS PR TE L AR T A0, Hrp DU s AR T B A 3
.o HATPMMAFZIR ML 2R 481 HARBLE A I 6, 7T
AE L R A A P, LMMATT ] T I~ ¥ WL £ 45 3
i, SEUEY K, MR, WAL SHE L T LMMA
Al EEAL O ) R e R R G, RELRETHE T
FEEl R s LMMABR AR B AA = S ORI ML RS 5 |
LM EE R, T3l MR B 2R, SR
FEEERES o5 B ZKYBIE AMEPRAEAFHEAR 3 Jm i s B,
HE M TR AT B /N K IE AT R S8, T i 2E o

TR 56U 55 2] SR K I 17 5 PMMA T )T 38 3 ik
Hev Do R AR VR RS LA TE I W ARk, IX U AR H R
BRI S 0 JRR I T AN 6 D ML A 2R 407 A I Sk i, IX
A T BR PMMA DR 35 40 (1) FLAth 3 2 DR 300 s 3 45 R+
o LAAEA 57T B 4 Al T PMMAI 28 25 H RO R
OB RO IIRIERY, ARI T AR L
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40 PR SRR ARG AR MBS, AT WY SR IR 0 R S A
AIRNCR 2B K BT ER RIS e B RN R 2 A
AT, AR AT B ST RE, PRI B R ST
14 A L A P P ot e 9 e 2 T B e A o A
AR, SRR IR By BE T O A P L FEE 11 3K 2 9T
PRSEH o A7 28 A KR TS A P BBt sl 4%
PR, BN T A IR T 7K e R 7 W] et A ) 1K
i SN, Lot BRAATEE, REA A G I i sh ) A AR LA
N ARV S e, AN B2 A it s AL L
T, JF HEEAS R PR (0 0 AT A B 2 5 A 1E R Y
52 o o (| TS B2/ WY 2 3 £ ) VAVAIEIE /WY g i S v
o ARHTFE /> DAL A 10O ML R e 0 R4 A R0
FARWILEIEL, AETFARRLFE ™% M f0 M RS2 AL,
AR 55 R R G VA 30, RN ATy A ) A0 JE A
R VEE NIIPS:: 8

WEITIESE, 28 BRI 1607 TS PMMAGEFE Hhif 5
AIRER A RO AT RGN, A K
HRIRAE IO A R, T LUK T RERRRE T
AR P BAT B B E I SRR S, HX AL R
A7 U TR A B PR R, W] BEAE LA 32 SRl A2 4k, b2t
BURT S y auh EL A g S A A T O o

LR LN, 28 B MEAR OB S PMMAGL RE b 5 A 7
TR R AR, H d AR B B AT R
FLHEER 1A OO LA SE RO S, 36 AN BEAR 58 4 S Ik
PMMARS AT 453 4 I MEA I V67 =88 DL R SE N 7
Wio LUJR BIWFTTNA K Bl e NV L TR R BT R
TRt hy BN 2 A K S 48 B MEAR O 187 P AR AIE

P.O. Box 10002, Shenyang 110180 www.CRTER.org



SRS,

ZEBERERR TG BE/TT 17 KX 0l R 219 527

% WWW.CRTER.Org

(EZ Tt RAEATREE, R EHRARTS.
RETAE A R E.

Fik,

AR, FTHHKEAREE, #E, R4E

R, RFEFHKR, RTEFLFERF.

FYRESE: R
HEELR. KAMEHZHALERZTHELET, 6975

XEB AN ET BADE A B 0F 5

o
i}
N

o
N
[

REFEER Sk,

FARKE: ZEARRT - RAEBENF THEAKRENSR

Ao, FURBAGRIEBARGRRANE, A T8 B RAAMAE A7
CEGEES

(EEZER:. L FHBAMES, RIWEIE, RRERE LT

FRE, MAERKIEAE, XFHAHR.

4 BEHE References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

ISSN 2095-4344 CN 21-1581/R

Schuh FT,Schuh SM,Vicueba MC,et al.Circulatory changes
following implantation of methylmethacrylate bone cement.
Anesthesiology.1973;39(4):455-457.

Convery RF,Gunn DR,Hughes JD,et al.The relative safety of
polymethylmethacrylate: a controlled clinical study of
randomly selected patients treated with Charnley and Ring
total hip replacements.J Bone Joint Surg.1975;57(1):57-64.
Pitto RP,Koessler M.The risk of fat embolism during cemented
total hip replacement in the elderly patient.Chir Organi Mov.
1999;84(2):119-128.

Pitto RP,Hamer H,Fabiani R,et al. Prophylaxis against fat and
bone-marrow embolism during total hip arthroplasty reduces
the incidence of postoperative deep-vein thrombosis: a
controlled, randomized clinical trial.J Bone Joint Surg Am.
2002;84-A(1):39-48.

Duncan JAT.Intra-operative collapse or death related to the
use of acrylic cement in hip surgery. Anaesthesia. 1989;
44(2):149-153.

Ereth MH,Weber JG,Abel MD,et al.Cemented vs.
noncemented total hip arthroplasty: embolism,
hemodynamics, and intrapulmonary shunting.Mayo Clin
Proc.1992; 67(11):1066-1074.

Wong HY,Vidovich MI.Acute bronchospasm associated with
polymethylmethacrylate cement. Anesthesiology. 1997;87(3):
696-698.

Donaldson AJ,Thomson HE,Harper NJ,et al.Bone cement
implantation syndrome.Br J Anaesth.2009;102(1):12-22.
Rudigier JFM,Ritter G.Pathogenesis of circulatory reactions
triggered by nervous reflexes during the implantation of bone
cements.Res Exp Med (Berl).1983; 183(2):77-94.

Khanna G,Cernovsky J.Bone cement and the implications for
anaesthesia . Continuing Education in Anaesthesia.Critical
Care Pain.2012;12(4):213-216.

Jensen ME,Evans AJ,Mathis JM,et al.Percutaneous
polymethylmethacrylate vertebroplasty in the treatment of
osteoporotic vertebral body compression fractures: technical
aspects.AJNR Am J Neuroradiol.1997;18(10):1897-1904.
Padovani B,Kasriel O,Brunner P,et al.Pulmonary embolism
caused by acrylic cement: a rare complication of
percutaneous vertebroplasty.AJINR Am J Neuroradiol.1999;
20(3):375-377.

CODEN: ZLKHAH

(23]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

(26]

(27]

(28]

(29]

(30]

Vasconcelos C,Gailloud P,Martin JB,et al. Transient arterial
hypotension induced by polymethylmethacrylate injection
during percutaneous vertebroplasty.J Vasc Interv Radiol.
2001;12(8):1001-1002.
RGBT M e ARG ST B AR BB AR M 4 E 4TI
I7 ORI e AP SR [I) I R RN 52 36 e & A= K, 2012,11(17):
1366-1368.

Barr JD,Barr MS,Lemley TJ,et al.Percutaneous
vertebroplasty for pain relief and spinal stabilization.Spine
(Phila Pa 1976).2000;25(8):923-928.

Greenberg M.Handbook of Neurosurgery.6thed.New York:
Thieme Publishing Group, 2005.

Kanis JA.Diagnosis of osteoporosis and assessment of
fracture risk.Lancet. 2002;359(9321):1929-1936.

Cummings SR,Melton LJ.Epidemiology and outcomes of
osteoporotic fractures. Lancet.2002;359(9319):1761-1767.
Kado DM,Browner WS,Palermo L,et al.Vertebral fractures
and mortality in older women: a prospective study. Study of
Osteoporotic Fractures Research Group.Arch Intern Med.
1999;159(11):1215-1220.

Bostrom MP,Lane JM.Future directions: Augmentation of
osteoporotic vertebral bodies.Spine (Phila Pa 1976). 1997;
22(24 Suppl):38S-42S.

Fourney DR,Schomer DF,Nader R,et al.Percutaneous
vertebroplasty and kyphoplasty for painful vertebral body
fractures in cancer patients.J Neurosurg. 2003; 98(1Suppl):
21-30.

McKiernan F,Faciszewski T,Jensen R.Quality of life following
vertebroplasty. J Bone Joint Surg Am. 2004;86-A(12):
2600-2606.

Lo YP,Chen WJ,Chen LH,et al.New vertebral fracture after
vertebroplasty.J Trauma.2008;65(6):1439-1445.

UTIDESE, B2, W6 DR AT 55 K Ve RN SR 5 AEATT 3k JRE [J). 1 o B
A2k ,2009, 30(3):186-188.

Sarkar S,Mandal K,Bhattacharya P.Successful management
of massive intraoperative pulmonary fat embolism with
percutaneous cardiopulmonary suppor. Indian J Crit Care
Med.2008;12(3):136-139.

Kaufmann TJ,Jensen ME,Ford G,et al.Cardiovascular effects
of polymethylmethacrylate use in percutaneous
vertebroplasty.AJNR Am J Neuroradiol.2002;23(4):601-604.
FADE ALEE, TG W, A8 A B JE RA 5/ T R S A TS B
IR LA AT P IF W FI[J). A [ 245010, 2011,14(10):
1489-1491.

JRE S I U S B, A A I R B K X LR
BN )35 R R R A LRI I R RR IFE 7% 7 35, 2002, 18(10):
520-522.

Callaghan JJ,Templeton JE,Liu SS,et al.Results of Charnley
total hip arthroplasty at a minimum of thirty years. A concise
follow-up of a previous report.J Bone Joint Surg Am. 2004;
86-A(4):690-695.

o S PR G N Y B S R T A3 AT 3] v 240,
2008,11(2):212-213.

3379



