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QUnav: mir;h@fmﬂmm’ﬁﬂmLﬂﬂmﬁﬂﬂizmwiauﬁ’uL%aml,az%m?qmz@ﬂé’wé’a
(laminectomy with instrumented fusion) Lf]ﬁ%‘ﬁﬁﬂﬂ%’%’ﬂwﬂimiaﬂﬂix;ﬂﬂﬁumé’a
duodviiTlamgannszgndundaden wanssnwiluszezeiuiuanudie
TumaBosdesnsegndunds mslitunssgnugnainnszgnidsnstuvesiitine (AIBG)
fefusnmsgnlumsdesdomnsegnusafitinatnafesdilifisUszasd msliirunszgnugn
flsianmssinga (LBG) uaglansendezmilvd (HA) grunsvauvy AIBG usiwud
Wienadedana osteoprogenitor cell warAELURANsEAUN1Taiensean [3Te3ah
lunszgnannuesnsegnduvdsuaizindn (BMA) snsanify LBG uag HA Liteufisidng
nsiwesdeensegn

janus:av: Lﬁaﬁﬂmﬁmwmiﬁawﬁaaﬂiz@ﬂé’wﬁqz‘humﬂumimﬁm laminectomy
with instrumented fusion tUSsuWEUTENINS1Y LBG wag HA waufiu BMA
Aunsly LBG uag HA

Saquaasms: JunmsanwilSeuiieusuudueieiinguaueludtheteinszgndunda
duerfviidanngannszgndunduden fildFunisiida laminectomy with
posterolateral instrumented fusion Tu 5W.81U13 TaalAo U8 2562-A U8
2565 nauAmUANdeNTdoInszgnlagld LBG uaz HA ngumaaedld LBG way HA
nanfu BMA Uszidiudnsinisiloudinvesudosnszqnil 6 uag 12 ifieu
M3 Christiansen’s classification criteria a8 CT scan Usunaumsidedon svos
ki sz ueUlsMENUIARASITIN SRR LHRHNGR WisuleusEn gy
wamsfne: §ns1nsideninvesudesnszgnil 6 Wevlungunaass (n=48) geni
naumuAL (n=47) agsilduddny Gesay 39.6 vs 12.8, p=0.005) 7l 12 LFounu
dasmsdonfnvesngumaassiiuunliugeninngueuny (Gevaz 75.0 vs 55.3,
p=0.054) Lﬁaa"mmmaﬁzﬁumiﬁamﬁamiz@ﬂwudwé’mwﬁqaﬂdwﬁwﬂumjmﬁﬁam
Udeensegn 2-3 szau (Seway 85.2 vs 58.1, p=0.042) USinunsideision svulian
kit sreraueulsmeUAuar N sAndounarhdavesTsaeng AN
asu: n151% BMA 910 vertebral body nausindnlulu LBG waz HA drewiiusns
ns@eninvesudesnsrgnduvdediutedagnalidod il 6 Weuuasd 12 ey
Tungy 2-3 sedu wiliumnenafulungu 4-6 seu Tnglifiunnzunsndou
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Abstract

Background: Decompression laminectomy and instrumented fusion are
common surgical treatments for degenerative lumbar spinal stenosis.
Long-term results depend on a successful fusion. Autologous iliac bone
grafting (AIBG) is the gold standard for posterolateral fusion, but AIBG harvesting
can cause complications. Local bone graft (LBG) and hydroxyapatite (HA) are
implemented as substitutes for AIBG. However, the osteoprogenitor cells and
osteoinductive properties are still deficient in these procedures. The addition
of intraoperative bone marrow aspiration (BMA) from the vertebral body to
mix with LBG and HA may solve this problem.

Objectives: To compare the fusion rate of lumbar laminectomy with PLF and
instrumentation between those using LBG+HA+BMA and those using LBG+HA.
Material and methods: A randomized-controlled trial was conducted among
95 patients with degenerative lumbar spinal stenosis who underwent
laminectomy with PLF and instrumentation in Lampang Hospital between
April 2019 and September 2022. LBG, HA, and BMA were added to the fusion
sites in the study group (n=48), whereas LBG and HA were utilized in the
control group (n=47). Successful fusion was determined at 6 and 12 months
postoperatively by the computerized tomography using Christiansen’s
classification criteria. Intraoperative blood loss, operative time, length of stay,
and surgical site infection were compared between the two groups.
Results: The study group achieved a significantly higher fusion rate than the
control group at 6 months (39.6% vs. 12.8%, p=0.005). This higher fusion rate
remained at 12 months but was marginally significant (75.0% vs. 55.3%,
p=0.054). Subgroup analysis found the significantly higher fusion rate of the
study group in the patients with 2-3 fusion levels (85.2% vs. 58.1%, p=0.042).
Both groups demonstrated similar outcomes in terms of perioperative blood
loss, operative time, length of hospital stay, and surgical site infection.
Conclusion: Adding BMA from the vertebral body could improve the fusion
rate in lumbar laminectomy with PLF and instrumentation that used
a combination of LBG and HA at 6 months and 2-3 fusion levels at 12 months.
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Yosnszgnduvddiuefiuifavnainnszen
Fundadey (degenerative lumbar spinal stenosis)
Hutlymiiddyuagwulsvesludgeeny {Uiednilng
amsasnwilanieseiuienisnimiita winlilana
Aendudedldsunisidn nmsidafiifufiveniuuay
wisaefian fe maridaraemInaidensinuszam
sy Wouuazdanianszgndunds (decompressive
laminectomy and instrumented fusion) Fasndusos
fnmsdenudesnszgnimselaglinszgnugnainnsgn
L%ﬂﬂﬁuma\‘i%ﬂwl@d (autologous lilac bone grafting,
AIBG) uiBannsg ¥ 1ilesann AIBG HnmautFnsedu
n15a319nsEAN osteoinduction (ON), HAuaudRTNU
n3zAN osteoconduction (OC) wazil osteoprogenitor cell
N uin 51 AIBG 21nnsniliansuenainniig
unsngaunui laun 91nsUanuNaisin (donor site
pain) NT¥ANLTINIIULANSEIT NITUIALIUTDY
duUszaminaearnsRnd e urars

Wieanamzunsndeusingn JadinsAnwiien
Famduumeuny Iiun iewnszgnugnitldarnnisuisa
(local bone graft, LBG) finauaudfisiufe OC usidl Ol wag
osteoprogenitor cell Udu Yaseediddfie Usua
iru'Lﬁmwaﬁ%ﬁﬁauﬂﬁmﬂiz@ﬂ, bone substitute
lemsondeznilng (hydroxyapatite, HA), calcium
sulfate] Tofio fUsunaiiinunldldlidiin uiflnaads
OC viNg9Ben9Aen, osteoinduction agent (recombinant
human bone morphogenetic protein-2 [rhBMP-2],
rhBMP-7, demineralized bone matrix) ﬁﬂmamf@ Ol
wilsifl OC waiw osteoprogenitor cell Jawdefe fis1Aasnn,
waz bone marrow aspiration (BMA) fiaauauda Ol
wazdl osteoprogenitor cell aziulaanlufitanle
fanaudinsuarndsznisiidugaunilunisidon
Udpanszan Fslinmsfnuninaanlumsdenudesnszgn
WU LBG wWau bone substitute, LBG W@l BMA, bone
substitute way BMA Judu wuinfidnsinisidey
Udoenszgnilgs urannmsmumIuIssanssudsling
walanisideuddesnszgniliunuugannd Ao
fanautinsuisaindsznisdananndiedu {35
SailuunAnditn BMA, LBG waz bone substitute (HA)
wmauiuielfidesddoanszn
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ATeiitnguizasdifiodnuininidoy
Uasanseandundslagliianaiuesiuseneu (LBG, HA
waz BMA) WisuiiguiuTanaetesausenau (LBG wag
HA) suaSsuifisussornaidauasnzunsndou
Guaﬂﬂu’ﬂaaqmju

daqua:dsms

JunudduSsuiisunuudueiindnguaivay
(randomized-controlled trial)iuriﬂ’miiﬂ degenerative
lumbar spinal stenosis ch??ﬂt,wi 35 Fauluiilasy
N136AA laminectomy with posterolateral fusion (PLF)
with instrumentation aus 2 seAutuly lu sw.dung
FENTNULARUIYIEY 2562-Tuengy 2565 wiegUae
Juaeanguaieddnisguuuu blocked randomization
nauvaassdonydesnsegnlngly BMA wawiu LBG uag
HA nguAuAuIdeNUdeinszgnlagld LBG uaz HA
\naugiAneenlalA spinal tumor, spinal metastasis,
spinal infection, revision spinal surgery WLa¢ high grade
spondylolisthesis (Meyerding’s classification
grade 3-5)

natdAMswWda

AUeleTuNSALEN@aULUU general anesthesia
Favinueuat Faounndilaunarfinnuug posterior
midline anznauniloadiuauiu posterior element
agedau uagldsiuiu vertebral level mufidiasnis
Tuduneuiifasunmdians pedicle iowieowld pedicle
screw 3g1MN13AA bone marrow 881130 vertebral
body 15 1a.” W3 pedicle iuielilunszuoninen
rewld screw ndsanduriinisaSey fusion area
Tnoanznduiilouaziideidosudneues vertebral body
quiiudlu transverse process ag1adaLau WeKdn
laminectomy wag13 rod Weu pedicle screws NNF
Sadund Jiednvesiilandnii neluiinan
izumdmﬁiﬁmnmﬁﬂﬂﬂ%’ computer generated
program uusludesnguie nquaiuauld LBG
911 lamina Lag spinous process Imrgmtmﬁatﬁaéauaaﬂ
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HuaudfanUafuduruinuszana 0.5 x 0.5 .
Wnlunaniu HA (Zimmer-Biomet, USA) Usinas 20 1a.
lutelaveg aanealidniy ngunaawAIENNIEAN
LBG way HA liuifenfunauaaun wikasiiia BMA 15 1a.
Tigawdenliasly Aanuadrlsiiniuaush 1h LBG finasud)
11984lUi posterolateral space SalRutuseiiile
MeEnesTeEonuanS UG nesmesTUeTl 48-72 .
waaein g cefazolin 1 nfumeviaenidensm
NN 6 Y. WY 48-72 Yy, (39 clindamycin 600 un.
NIVaRALEENAYN 8 Y.INLUTE IALNEN cephalosporin)
fihesaenguldfussyiutnarueulsmenuiauay
navtuuiiounulaelaladsu calcium wag vitamin D
supplement aaaan13Ane lviEdaeld lumbar support
Junan 3 Wounaziindasuit 1, 3, 6 way 12 Lieu

wiaendn 6 uaz 12 wew fthelasunmsesin CT
scan lumbar spine (Philips Ingenuity Core 128 Cleveland,
USA) Tuszunu coronal Tagls bone window Way slice
thickness 3 aiieUsziiuMsdonAnvesudesnszgn
fiustns fusion mass Ingld Christiansen’s classification
criteria®  Feuvasanidu 3 grade lduf grade 1:
no intersegmental bony bridging fusion, grade 2:
doubtful fusion intersegmental bony bridge e grade 3:
continuous intersegmental bony bridge (g"d‘ﬁ 1-2)
ToedoindinsdouRndiSail crade 3 aghetios 1 d
983 posterolateral area wndl level Taftlalle erade 3
sfnauhlifinisdeufind15e snumalneunmdonaslsUang
ffiuszaunisal 2 auilinsiuingUavegngula
ninn1sulanadaudeiulvunndeaslsUandayanv
nszgndundsiivssaunisaliiudfadu Tiasien

ANADAARDIVBIEINF19AUAIY Kappa analysis

|
=2 ¥ £

Tuiindeyamluuazdeyanisadin Iiasien

Y

JoyamgatAdanssau Wisuifguteyaseninangy
78 student’s t-test tag Mann-Whitney U test d143u
Joyaviindeillos war exact probability test dmsu

aad

U8ya categorized data fivualudAMIsETFARN
p<0.05 lasesnidelitinuniseusifanamugeunssy
nsa3usssuiteiieafiuayed Tsmeruiadiune e
22/62 wazawgiloulu Thai Clinical Trials Registry
ugaY TCTR20191028002
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mwil 1 2n$9d CT scan lumbar spine taUsyLiy
fusion mass ¢ Christiansen’s classification grade 1
NGRNTRR

muwi 2 ANS9E CT scan wweauseiu fusion mass
e Christiansen’s classification 919981 grade 2,
et grade 3

AwInvuaiiegdlagldans two independent
proportion IABAMNNSTNUNIUITIUATINWUI N5 I0aNS
aesaeAUsznauiisnsinisifeuinueudeenszgn
Yoway 662 fRtediauufgiuimsliasauosdusznoy
wlidnsnnisidendinfosas 95 nivuamdaves
nMsveaeUfiesay 80 way two-sided type | error
Sovaz 5 Muninadegslinaias 46 31 T 92 518
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wamsHinun

Tudadoummey 2562-fugneu 2565 fUae
degenerative lumbar spinal stenosis lASUAISHIFA
laminectomy with PLF with instrumentation
Ty swdeiidunasiauide 133 s dasen 34 518
(spinal tumor, spinal metastasis %39 spinal infection
24 51g, revision spinal surgery 8 $18Ua high grade
spondylolisthesis 2 51) TEfthefiihgnuise 99 51
wualunguvnaes 50 MeuaznguAIuAL 49 318 JUae
nquveaedliinesivianunsihe 1 seuaslilasu
1159538 CT scan 7 12 iioundeidn 1 51e Vel
nquauANliinTIafamuniiv 1 sewazlilaiu
MM9539 CT scan 7 6 waz 12 Woundwda 1 518
mmﬁaQﬂwﬁvﬁwejmﬁl,mwzﬁ%ayja 95 518 wuaudu
NAUMIARDY 48 S1BUATNGUATUAN 47 518 (WNLQIT 1)

ToyaviluresUszanslonn o1y, i, fuilinane,
N5ANES, guus, linuszdmiuazdnuiuseiunsien
Udnansegnuestiensasangulifinnuuansinsegied

o

DG

[

UNEDA (P9797 1)

vdwindn 6 1oy nduvaaedwinisendnues
Udesnsgn 19 518 (Fevag 39.6) ganinguaunwil
M3@eufin 6 510 ($evay 12.8, p=0.005) Wlodwuna
uINUdeINIEYNNUI 5miwﬁQQﬂdW§wuiuﬂzjmﬁL%am
Udpanseqn 2-3 sedu (Seway 59.3 vs Jeway 19.4,
p=0.003) uarlunguiosdoansegn d sestu (Govas 21.4
vs $a8ay 0, p=0.230) (M3197 2)

vandn 12 fiou Snsnsilenudesnsegnves
naunaaeiuuliugeniingualuny (Sevay 75.0 vs

Jowaz 55.3 @NAIRU, p=0.054) LDIUNAILTIUIU

gUasdunueinisfine 133 519

s =1 v '
ANBNAINASANET 34 578 leun

- spinal tumor, metastasis or infection 24 518

v

- revision spinal surgery 8 518

- high grade spondylolisthesis 2 518

¥ 1 H 1
FUBUINGUUY

randomization 99 $1¥

NHUNAABY (BMA+LBG+HA) 50 518

v

- linnsaafianu 1 51

- 1ailéns7a CT scan 1 51®

v

= Y v ] a <
ANV ROV BRI GRERTGEREY

v

Uaya 48 318

nwupdii 1 flow diagram Usza1nslun1sdns
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NHUAIUAN (LBG+HA) 49 518

- linnsaafianu 1 518

\ 4

- 15iléms72 CT scan 1 518

v
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AsvnagUedgn1s AT

v

Uaya 47 318
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sziumsdenUdednsegnwuin Shsinsidendniigani
ogailfudfgynulunguilifonudeanszgn 2-3 szdu
($owaz 85.2 vs Youaw 58.1 AU, p=0.042) Tuvnizil
nquiifenUdednszgn 4 szAUNUI ngunaaBILaz
naumURuilEnIIN1sdonAnlndiAssiu (Govar 64.3 vs
Sovaz 54.5 muannu, p=0.697) Tuiusufefiuiy
nauidenUdoanszgn >4 sufu (Fevas 57.1 vs ovaz
40.0, p=1.000) (M54 2) AaiEORRFB IR TArsALAY
fiAnagluszugs (Kappa=0.85)

mswil 1 ToyaniluvesUsyyng Wibuilguseninngy (n=95)

USH1NISLHELEDAUUEHIRAYBINGUNARDY
findsegrudesniingualunuianies (375 wa.
[IQR 225-625] vs 400 wa. [IQR 200-700], p=0.890)
srpghatkdnlunguvaassliunniINnguAIuAL
(212 [SD 54] vs 210 [SD 46] W muany, p=0.833)
Wugiuiuszeznaeulsme1ua (8.4 [SD 2.8] vs
7.7 [SD3.3] Tu M uany, p=0.305) WUM AR BUNaREA
4 yglunqunnaes (Sewar 8.4) uay 2 Melunduaiuau
($ovay 4.2) Felsnauegaitudify (n5ad 3)

NAUNAADY NANAIUAN
Jaya (with BMA, n=48) (without BMA, n=47) A p
578 (Sowasz) 518 (Sowasz)
218 (U) mean (SD) 58.5 (7.6) 57.9 (8.9) 0.713
61 41-75 36-77
LW
Y1 18 (37.5) 15 (31.9) 0.668
AN 30 (62.5) 32 (68.1)
gutiuanie (nn./¢3.4.) mean(SD) 23.4 (3.4) 23.8(3.3) 0.513
G 17.3-32.3 16.2-31.2
fugsn 3(6.3) 5(10.6) 0.486
guyvs 4 (8.3) 1(2.1) 0.362
TsaUszann
Auiulaing 17 (35.4) 20 (42.6) 0.532
MUY 9(18.8) 4(8.5) 0.232
hypo-or hyperthyroidism 2(4.2) 3(6.4) 0.677
Tsrlnidess 0(0) 2(4.3) 0.242
Swusziunsdenudesnsign
2 levels 11 (22.9) 18 (38.3) 0.630
3 levels 16 (33.3) 13 (27.7)
4 levels 14 (29.2) 11(23.4)
5 levels 5(10.4) 3(6.4)
6 levels 2(4.2) 2(4.2)
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mswil 2 §9TN1TWeNUTDINTEANT 6 kay 12 e WIBULTEUTENINNEN FUNAIUTIIUTEAUNSTaNUARINTEAN

NHUNARDY NANAIUAN
ai’m’ausxﬁ'umsﬁauﬂé’a\ms::@n (with BMA, n=48) (without BMA, n=47) Al p
510 (Sowaz) 518 (Sowaz)
6 AU
Al levels (n=95) 19/48 (39.6) 6/47 (12.8) 0.005
2-3 levels (n=58) 16/27 (59.3) 6/31(19.4) 0.003
4 levels (n=25) 3/14 (21.4) 0/11 (0) 0.230
>4 levels (n=12) 0 (0) 0 (0) N.A.
12 hiau
All levels (n=95) 36/48 (75.0) 26/47 (55.3) 0.054
2-3 levels (n=58) 23/27 (85.2) 18/31 (58.1) 0.042
4 levels (n=25) 9/14 (64.3) 6/11 (54.5) 0.697
>4 levels (n=12) a/7 (57.1) 2/5 (40.0) 1.000

N.A. = not available

MSWA 3 NILUNINFEUTENINUALNMENAINTNIAA WIBUTEUTENINNEGH (n=95)

NAUNAADY NANAIUAN
AzUNINGau (with BMA, n=48) (without BMA, n=47)) A p
UsunaunisideiaanuusHing (1a.)
median (IQR) 375 (225-625) 400 (200-700) 0.890
G 100-1,700 100-2,100
328ZAMNIAA (U19)
mean (SD) 212 (54) 210 (46) 0.833
Nee 60-325 120-315
szgziaInIsuaulsaneIuIa (Ud)
mean (SD)) 8.4 (2.8) 7.7(3.3) 0.305
e 5-20 4-25
nshnideunanign
superficial infection 518 (398ag) 3(6.3) 1(2.1) 0.617
deep infection 51¢ (5owaz) 1(2.1) 1(2.1) 1.000
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nsAneiinudy mﬂ%lsuﬂw@ﬂﬁ@maaﬂmmﬂ
vertebral body wauifiudluly LBG way HA a@wse
iushnnsBesfinuesUdesnszgndunddiuiorfisyey
nan 6 Weu 9nferas 12.8 Wudesay 39.6 Wiewluiu
n3lY LBG uaz HA Lilgsaei03Alsznay @onndesiu

NsANYIved Hsu wagany” Tunsidneuddensegn
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FUNAIEIULDIMUY PLF 91 6 LAounuI N5ty AIBG
wemfu LBG v3e HA fénmmadenfingsdsiesas 85.0
way 73.6 muddiu luvaedl LBG maufu HA f6ms
nsiWeudnifioedenar 47.4 oFurelein auauld
osteoinduction Wag osteoprogenitor cell Tu BMA Lag
AIBG Tviindlulu LBG wagHA 7ae1a3unszuiunis
osteoconduction Tnefi osteoprogenitor cell ma'ﬁ‘f‘:ﬁa
stem cell §nesinluaglu scaffold ved LBG uag HA
iUy osteoblastic cell Fslunszurunisiaz
finnsUsesans erowth factors way cytokines flagdni
osteogenic cell 3usudun NILAUNTEUIUNTT bone
formation vi’ﬂﬁt,ﬂué’m5'1miﬁauamawﬁamizaﬂiﬁ

nsenwinuin Msld LBG meufu HA femsn
msleufindoray 128 1 6 Woundwidn Fadesnia
MsAn¥ves Hsu wasane” finudasinsidouindosay
47.4 Tuifthe 19 919 Feanaludvesiineussiumsidendn
#e plain radiograph wagldmamgtheiidenudesnsegn
Wige 1 szaunlume I@aﬁmﬁﬂ’saﬁﬁ scoliosis curve
1N 15 ssmuagdtaeiiiatefiunariineanly
Fomlisnannisifenvudeansegngenitnisdnwd

fissozna 12 Weunduida nsdnwiinu
sl BMA mafindlulu LBG uaz HA faewfiudne
nsdeufinvesufesnszgnaniovas 553 ufesas
75.0 Fuffouasiifuddynaad (p=0.056) denadaiiu
AsANWITae Korovessis wazams® finuinnisideu
Udeansegnil 12 1fouves BMA weudy LBG way HA
fnmsdeuindosay 100 wihdunsld ABG lusiuu
HUA8 19 uag 20 TI8AUAIAU [WUReIAU Hsu Waz Ay

Y

InuIN1sweNURBINTEANT 12 1ABUved LBG NHas HA
19m1n15WeuAnsesay 57.9 lnalAgeiunisAneni
el AIBG inlunauiu LBG ¥se HA WudnsInIsiiouin
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Uavansegndundsdiuedwuy PLF Tugdie 20 518
wuinnsl BMA waw LBG fsnsnisieufiniesay 85
iunniennnsifenudesnszgnann AIBG wumsidesiin
Zovax 90 Tuvausii Niu wavmair® finwn posterior spinal
fusion 71 12 Weu wuinsld BMA wau LBG fishs
mseufinsesa 85.7lu'Lmﬂm'Nmﬂmil,%auﬂé’mﬂsz@ﬂ
911 AIBG finun1sideufindoas 90.5 umdleld BMA uay
calcium sulfate ndunuMIiSasnsdeuRaiiesiovas
45.5 fesan BMA finuandfiiume osteoprogenitor
cell umdl Ol Usuneutioy Usenauniu calcium sulfate
fifipsnautd oC Jslinsuamysznislunisidon
Udeanszgn lumenssiudu A5y afisdesuavams®
ASUNUIINTIY BMA waudu LBG wag HA T#ens
nsdeudafisnuinifisadesas 4.3 (1 Tu 23 578)
7 12 Wou luvasdl ABG T8nsmsdeniniovas 65
(13 Tu 20 39) Weileadlesanauidesanansmgiae
high grade spondylolisthesis ilugne Tnawunsideudin
agvaNysal (bilateral definite fusion) Wiesseeay 4.3
(1 Tu 23 $79) usnudenfnlddaau (doubtful fusion)
feSouaz 95.7 (22 T 23 38) SnvanasiUsudiumsidoudin
Tneld plain radiograph fideswunisienfnseiiios
Waeang FaunnssannsUssiunmsdendslueided
ildnrsdeudnissiuladiuniafiosduiiien

sl LBG maw HA Tunisfinwidununisideu
Ué’amizaﬂﬁqqﬂiﬂmiﬁﬂwﬁﬁum NAIAL NSANYIVDY
Kurd sazane® 19 OC material (HA, allograft, tricalcium
phosphate [TCP], silicate- substituted calcium
phosphate, ceramic) nau LBG dnsnn1sideufiniesay
93.7 l3lumnsingann Ol material (thBMP-2, demineralized
bone matrices, stem cell base products) W@ LBG
finunsdenindosay 87.1 MaiiosannsAnwanan:
T4 OC material 3udn 4 vfiafie allograft, TCP,
silicate-substituted calcium phosphate Wag ceramic 13
fnuauRideudesnszgninii HA lilesegnaferoads
A ?wa'iﬂﬁwué’mwmn%mﬂé’aaﬂsz@ﬂﬁgmdw
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