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In orthopaedic surgery, bone cement is going to be widely used in many different
parts. There is equally no doubt that its use will produce some complications which might be
serious and threathening. The progress and development of science with the new bone cement

should solve these problems.

Key words : Bone cement, Orthopaedics.

Reprint request : Tejatongvorachai T. Department of Orthopaedic, Faculty of Medicine,
Chulalongkorn University, Bangkok 10330, Thailand.
Received for publication, March 5, 2002,

ngiszash
d‘ %3 X v Lo~ ) - £ k74
1. walinsuiugu Tanaine nesmaupuau@se 7 1eedinszgnuacnisideu
Tuneeaflstaind

2. ali§nisimuinazanufinoihaesduwinszgnuuy v

* medmeeflsilidnd Anzunnamianf iaInTaiAInedt



778 NIty \ndewIAIsTY

1'%

FanGanm (biomaterials) Alfiludagilaly
nsvgnlunweailstanddowlug Wun lave (metal)
Twawef (polymer) uazisslnd (ceramics) mangu
wdwafazilsenausiag polyethelene WAL bone cement
bone cement WiadwuAnszan gndaAsIziIuAY
wsnAausitl A.A. 1843 uax Sir. John Charnley lugin
Fwusnszgnanldlunisinsianeeeflistandating
NANT96 LAY A.A.1958" war Knight WNTumust
nreanunBiAnsTANAUWAL slausTl A.a.1959 Tmerd s
nﬁ‘:@nmﬁﬁﬂ PMMA (Polymethylmethacrylate)
gmslasea¥reres PMMA® Aa R.CH2-C (CH3),
COO (CH3) Fuandaunaniiu 2 dou wsenaudae
douiiiumzeindwef wazdouiiilureanantas
luwef Tdnmdouresdauinduns uasdouiidly
Y - -l - calq o
9aama0 tannetiinaasindwmes uaslnluwainly
ALUANAWTULAY WALSEWARAR 1y CMW Aldlae
Chamley Usznaudasdauiiduaaiinan 97.9 % MMA,
2 % DMPT uaz 0.1 % Hydroquinone @aufiiilupg
Usznausiog 97% PMMA 2 % benzoyl peroxide @13
W@ (pigment) uazdaunanau 1 % douiidun
Usznausan 2 guuuy dounilailufeunamdn 4
(spherical beads) uarimaasatlugleadns (ground
amorphous) iliaifin polymerization dauiliuifiadn 4
squiii Havnmsaust 10 - 80 luasau uazilamaudi
Iduufianelunszgn®
< ol o r-| Qe
Bone cement NTAMINUWANTZAN 1nuamauum
vt =< |- ) o Y -l o
ge9n19 Liflusadiainizszudnetia wivautidusa
ARAWNTN (space filling) NANTZAEUTIUATARAIN
¥ v dild’ﬂ’ - = ' = e o
Wndugeausaiinulia nistinsendnadinusinsegniy
<= ¥ < o <l
nrzgnidunistindaanisdeninenisidesinyesdiuns
nszgnidr il lulnsansegnifidnenusiiudes q 9
nmrldFwusinszgniuneeflsland Sl
[\ e d oy e 2 o . .
atingBlafazFiaalidiunananadnsnuig (radiopacity)
Wwadustsuendmiunmagavuazinniuua tng

RWIENITNANITUGANAIN NITUANYNUTALAREUAY
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edmudinszgn asfufedild Wur Barium sulfate
(Zimmer, LVC, CMW &% Simplex P} Zirconium oxide
(Palacos R) Tnudmmdauitldifa 10 % tneiwiinaes
palwAimeffamun Fanwdndmsrdanut bifluasiani
uwiauseresiuusinszgn

luudrasnmuaniBinianamans 9893
nszan WudNENUANTEYNN compressive strength
15,000 psi (50 % 223In7HN) tensile strength 10,000
psi (25 % 18INTEAN) WAT modulus of elasticity 0.3 x
10° psi (15 % 12ansTHN)®
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1. ATANUT (cement thickness) eI N 16T
NITAN NMFBUIURDY (shear) WATUTIAN (tension stress)
Igies unsldewdsdiasfianununiieawa 1si@nn
Audusnszgn AMUININ ATRAIEANTALEENNN

- 1 L& e z
10 Auadluinsaitas (cytotoxicity) NANTW UATEN
Rantsla
& a o &

2. nisduitautiion, lusduuasiAwiile
(blood, fat and debries) AINNTANH1Y8Y Gruen wuin®
W39 (Tensile strength) ALAAAINNNGN 50 % (Nl
Weananagun  Ramnsoudleldlaenisliusediu
seudnandusinsegnuis sasiansldnisaneni
ANMlafinAn (hypotensive anesthesia), NTAA9E
unHaNARLIWU (epinephrine rinse), M3TEaINTEgN
b o N g . -l
ANBILINAUGY (jet lavage ), N1TYAUN (suction), NTUND
sruneeanfidaulang (distal venting) sy

3. F8udN (Mixing techniques) N1suanintNIg
-l el o < -3 Sl [ -l
Adwuinszgnued 4§ q asvinli@musinszgn Ngnqu
(porosity) NINUATAMNLTNLTNAAARS N131U (centri-
fugation) warmsldgauaINIA AIMITOARZNTUTEY
at ¢ ) Y e m - pu g
Fduudnszgn naelu azldnaniuduusinsegnidl
ANTNIMAD (TU Simplex P WUIAINITORAINTUAY
sz 10 % lwsnusinnslddgygyaniadssunu
(partial vaccuum) 400 - 730 RafAsUsanazangwu
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a4 1 % wazwudannsldgoyouinaa 500 - 550 Rsdwums
Usan dauruaruEalunisti 2 seudedunit sl
HARAPNTUATIAN®®?

4. mainduvesBisusinszan (Layering of
cement) iATUMAIAN Gunandunsinszgn 5-7 uiil
lntifinannerausedy Knlilanszgnuazidanidann
UNFNUNUA?

5. nadudouinsansusiaSonBiaud
n3zan (Environmental Effects) LT AounTuazAN
%uﬁ;qa"f”mﬁﬂﬁmwuﬁ«mamm“”

6. 813URAILAN (Additives) mﬁu?ﬁﬁuauﬂg
(@nmdalnevialuie 2.5 gmi40 gm) avanmamie
unad dsznnnd 5-8 % lnalawicdnanansiuid
luszudnnastindnaznanliaitane duduaiy
nsuanenUjiousludmudnregn dnsdouresans
uiaANAlE 1y olfFausildszana 12 nfy
e 20 niN resTwsinszgn arliialiaouudeus
wiaeulasnmin uidiudy 46 niuse 20 niu
azilimnaudusawdsuulasliin uaziinasa
n17ldanu

7. ANNEIaNUsaLssastiuEnsTaN
(Load bearing capacity of PMMA) JUuuvu193740)
fitllunszan (mplant) hirasfivaufifius WU (stress
riser comer) 11U TaUANMY WiFwwAnsyaniusaduns
18UAN ua:w"ﬂﬁtﬁmmmmnmm?ﬁLuum'n'r:q]ndw‘%u

8. AMANIA (Viscosity) Fiuusnszgniia
AANiinYRY AsTigwu (porosity) AARITEUINNNT
witen Anlidaonaudeusanni

9. 918M5lgeu Lee"’ wudrmuiaus
restisinszgnaziiaduden 7 luddariusnuda
AMfuazanas uazanaszanms 10 % lwaan 10 I
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switenszaniudinusinszan (Bone strength and
fixation strength) ﬁ"ms:qnﬁﬁmﬁu"'nmuﬁnsanaﬂﬁ
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11. NMINARIYEITNUEANTZAN (Shrinkage)

a; <l (g 1
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Ha%191ALINBI Bone cement

maiianensivafeuisindumacitenla
WgALFiU (cardiovascular collapse or cardiac arrest )™
Ai' 1 3 o /a| s -
Wneateaiun1slidusinsegn Inganaaziinainy
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Auah @
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Development of new bone cement
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2. MIUANAIINILAUNIEAN (bioactive)
uazanshameliias (blodegradable) 157 U TuBiaug
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4.AMTNAGIYBITLNUANTZAN (shrinkage)
NITUARIIRITINUANTEGNHNNN ) AzinasanIEn
13Fusinszgniunssgn

uanilaanAnaniRresdiuusnregnies
wdn m?'a'ammuffa@‘?‘; tlalunsegn (implant) fagBany
FuudnszgniddoudAty Tn1sARITETaNT W
nzzgn (cement technique) Faztasilinistinresdumd
m:qnﬁum:qnﬁ%u iiu Msldgeyeynia (vacuum)
wianisuandiudnozgn Fautuily (centrifuge
mixing), NN7YANTLYN (cancellous) LTIUNGTN 1) 2AN
distal cement restrictor W3adm N1eReAEILTIM
(pulsatile lavage) nsldugisdiuusinszgn (cement
gun injection) wazn3lEusan (pressurization) Wlusiu

Pascual® laRndugastusnszgniviae
methylmethacrylate /1-hydroxyproyi methacrylate
(MMA/HPMA) wudni compressive strength L‘T\'u:l"ilu
3 1111 uaz tensile strength A 40 % Wafeuy
Fuusinszaniiadia uananindmudnores
hiluwefBannazBividfimmamaesduusinzgn
unty

fin1sAnwarnuataaniulaenisuanans
NTLHUNITIATTYIRINTEAN (bioactive filler) iy
Fawsinszgn WaliiRaninaiyaeanszgnidnlilu
Fuuusinszgn 194 Kobayoshi® l&AnwAnaNH
mTmf’imﬁﬁmm‘%mmmm:qn (osteoconductivity)
1BIAVTNTEHUNITATYIINTEN 3 1TAAD AWC
glassceramic, hydroxyapatite Wa< tricalcium phosphate
NWUIMAWC ﬁQmauLTr?mﬁﬂndﬂoﬁﬁnmﬁ?‘tymmmzqn
g49n91 hydroxyapatite WaZ tricalcium phosphate
'lumm:?immuﬁquﬁ*wmfnmuﬁmzqnﬁuau AWC fi
§4n41 hydroxyapatite W% tricalcium phosphate

Kwon SY®” wudnfFunniaesansniesunig
\aFeyrasnszgn (bioactive filler) fanndy Huadans
wilaninWidinssengeenszgn wnz@niufin
Warnuiussaaduuinsegnanas wudidnsdou
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1. Which of the following is the property of the bone cement for the clinical applications
in the orthopaedic surgery ?

High tensile strength

High compressive strength

Low modulus of elasticity

N N )

High toughness
4. High torsional strength
ettt ettt s st e e ettt e Rt sa et sees
Amay dusuimanudes “anutamilunisldfuudnszaniunstinda’
aansnfirens 37 46 aiufl 10 Heunaian WA, 2545
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2. Which of the following factor is not affected on the properties of the bone cement ?
n. Cement mixing technique
1. Temperature
A. Types of additives
4. Cement thickness
4. Blood, fat and debries contamination
3. What is the most important cause of the cardiovascular collapse in the bone cement application?
n. Bone marrow embolism.
1. Monomer causes the peripheral vasodilatation.
A. Polymer causes the cardiac suppression.
4. The bone cement causes the hypersensitivity.
4. The additives causes hypotension.
4. What is the advantage of the calcium phosphate cement ?
n. Bioactive.
4. High exothermic reaction.
A. High volume shrinkage.
4. High compressive and tensile strength.
4. Low modulus of elasticity.
5. Which of the following is not the principles for the development of the new bone cement ?
N. Increase the mechanical strength
Bioactive and biodegradable
Increase modulus of elasticity

Decrease exothermic reaction

e

Decrease volume shrinkage
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