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Fig. 1 shows reference points and reference planes (dash lines). P1, P8 and (0,0,0) indicate the reference points

of reference planes. P2, P3 and P4 indicate the reference points of the left abutment. P5, P6 and P7 show

the reference points of the right abutment.
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Table 1 shows the mean + standard deviation of error in each techniques (millimeter).
Group P2 P3 P4 Ps Peo P7
1 0.017£0.0075%  0.01940.0081” 0.020£0.0032"  0.02440.0044%  0.020£0.0067*  0.02040.005*
2 0.083+0.0377%  0.08340.0209®  0.079+0.0231®  0.10840.0518%  0.110+0.0599®  0.08440.0265°
3 0.065+0.0173%  0.08610.0188% 0.062+0.0168%  0.06340.0163%  0.063+0.01528  0.07240.01418
p-value < 0.007 < 0.001 < 0.001 < 0.007 < 0.001 < 0.007

Group with the same letter is not statistically different at the p = 0.05 level



228

Sukyukon K, Wongthai P

NANTSANEN

AMNNNTIANAAZUENNATUINAZATINNA 6 37
1AANAIENTeN 1 AasziniInsansaesdayaae D5
Tralulnsan-

IndoyatnITNITANYFUULUNG WAAINNIRATIETAN

wauan (Kolmogorov-Smirnov test) Wi

WieureIAnNLlslsou Tasld DAa U W M (Levene’s
= 1 ar ar ;’,’ = Y aa
test) WUINTAIAMNLLTUTIBLANANNY AatuRdlE DF

WNNLEY (Tamhane’s test) WWLTHUMLLANNLANAN

BUAATNGNNTTAUANMNITON WS BEAE 95 TINANLA

Uf 5 anAgiuresnudds wanele Anaflaeares
UL ATl ANz ANRe N Tien 3 33 HAruuansnei
atnefltly AT B (p < 0.05) wuuAIAesdildan
FaRuaaRnTiszauavanindeauslUanusiuunies
FBRulaensuLldifAetantnenanIan
28NN AN fmna 6 qn (p = 0.001 < 0.001 <

0.001 0.002 0.003 < 0.001 ANNAIAL) WALLALNINAGE

AHNLALATILUULITDNAIADEDATNENDARANLDIANNN

(p < 0.001) 'MATRALAEATITLLLTIIINN FesuAY
T enssasentnaneadiiuonaiumin uuusias
FAldunnsneiuotneite @ 87 (p = 0.446 0.980
0.212 0.073 0.108 0.566 FINEIAL) FINAUABUIUN
6 AR UAZANBULNTLIBUIUIBIULLAIAEL AIFAgLIT
2-4  UNATINNITULNUAILDIYURALNTUARITBLT 7
ANANLIUAALLLNY X FRUAZ 0.15 WNU y F08AT 0.22

LAZLNU Z %;ﬂf_lﬂﬁ 0.19

Ja150d

ATNARIALAR B LB LA BN RN WL
’1LWF]N’W’]D'VI@’]Hﬂ@@81Ui”MQWQ?Jum®uﬂW?WN‘Wq "
PauA ANBTTOIUALLL AMNTUNY  9uABALE
ansnzaeed ARun auldun Tn auluniw w 38n0e
NN NITUARIYIMTNERT ANULA TTHTLNANNenn
SLULANNNY AUNYH NNITEARAALINATNN AN
vunaasd f  AsnrRNRusarAa Al dnafiuanA1aiy
Anvidunaunauuansifeling 1By nn3vEee
Sumxri@ﬁwmguﬁ'l,ﬁmﬁu nsAnEATalEne e

ar 1 ! dw v a o dl A
ALANAILLTAN T s dlAlnaAesiun a Tnsmde

CU Dent J. 2008;31:223-34

wtadeFazyinnsinen e AannsAinsiviniufiuansaiv
FAEnNI RN LA AR AR TAde VNl TR AA N AR A—
LARBULANANITL AaRNRlanRsesaniunsldfsenan
dreneadiladafiviliiinniuaaineden 7o seufe
TLUINFIRBLAANNENAANLIINIEN FIRRLaANILNDR
fusnifianaians snfiansaesiusangn useildl
N3du NIANNT AN IN1TDURET @ﬁuwﬁlummﬂ*ﬁq
FILUUNTAFIFRLAATNENEA NTVARITIBNLITUALATAN
Pl FensaraeatnanendnAuOARNT NIARaes

a

T NN N9TENLAedY  WATRNNIINTsNLU

ldfanasantinananfiszaumanan  udnaglidiaam
ARNALAABUANNIITONADIDY TulsEnousng ] LAGA
WANLAAAINNNTABNAEBLLLBIT ARNWLAZNITINLY
ferladenia asiagiinaiuanuifismsmauuuaans @n
MANIVARL09T ATNE NNTULNUAIVDILY UTBIFIUALN
daniAendacdag

AINHANNTNARBINLAN  NquATANALANTiTzaL
Favanipnuaamnaeutiosd ailafeuimAaauetng
q1le AR (p <0.05) b ANTNNAINNNNTVARIIRLT @ﬁmﬁ
navsnevasuiiddetndianuaaanaeunmsLdey
AOUEY IULTTNOUAN ] WAZANN HNT0IBIT ARNW
Tumsinemumisesiareteainanenling 1133
WuNEn 2 33 Lﬁ@ﬁmimﬁﬂmiﬂixmmmn@jmﬁwudﬁ
YNAAEIBILUAANT N BB UL AT NNTLAR DU
TufiEng +x,+y,+2z WAaZAARRNNINIEAIENIN ALGAE
unufAndail unu x qn p7 Anianszans 9 ¢ 40 Tulasians
WNU y 4 p5s Ansnszane 3 A 30 tulAgums unu z qm
pa fimsnszang 9 @ 35 Talasims An1enszanafaiin
plndiuia 3 unu dadledeuiunguauudadanden
ndnunn wauaildiatuilmezllfesdsesrarening

FARRLAANNENEANUIININEN  WAZIINLNENANAD

dusumsmasanaaianaan’ 2752 Gninpuanilad
usiazanuusauanuuAauNlluiANIS +x,+y,+z Ao
nsaeneAnresg Ly ulunnianiainliqndnede (0,0,0)
NHUNAINANALUAIVAN

PG THUANHL EXE R P TIBIt I U P MRITIG O IEaE

TdidanAanuniaiunuulduanaenuedneiite Ay



2 VIUR ”;JW’7“1 2551,31.:223-34

a5 g SN A, v 11,17,18
NI DR (p> 0.05) 9 AAAABNNUARUNAUNUIL '

Kim uazane!! nanadn daannlasasdaeiiinisides
vidaldidensAeseninaneaLAazd e UTUAL ARAA
LPRBUANIAY LA BIINNAT0IANNANIALAR D LTI
waaldunnsneiuadeiive Al Rarsinainuuy

ANADUTNHUALULNULL TIAMNARIALARDUANNNTZUIU

©

¢ o aada L3

msuuad aRaiuAsAniedaliidanssesen
fNeMeniiAMNARIALARDUTEENIY LesRIniinaTes
Funnimes (c-factor) nAzades lnedunnimes Ae
"B uaessuausuii G endasesuildininden
i ufuodes Ae axflussdafadulud gRsd e
anil 'musesaresaniiisdwiiuaatian warannnisve
FNUBUITURLATANSIVINANAAINLAL (stress) ANATY
ey Gsazaanseanyiiownzeananuduuy vl
ANMNARIALAADULARTY WAAINNARNALARBULDITNLTIE
sansfaglunuunaadidusaunannissensiare)u

NANTLIANAFDHBANNENDANAINAAIALARDUTBENT

NINAW - TEA8, NMYWA WA | 229

\{HeaInnIsiieNAatus I unNsaaave]wlunig
FaaafanlilaninrdenAIfaLantNaNaAENANLNLLE
| o = v o Aa & a . o .13 vLaz
WAYNNNTLTBNINAUDIANNNANNT Assif wazanuz'® 1a
WUEt azdoslANANABAININIY  WATNITUARD
W AuanadwIzALANITT 899195 NINIRIRD DA
ENBANLDNARNANAMN 1L Ne ae1dlsinuuanls
AealaupnmAnarzdinanadenialiianifegentienen
| = Aa ag v A o aa
aunialuwssazsanilddan uasainuin 17
waaslannIsveRaAallaneasay 1.4 Tu 24 d9la933 @a
IuEtuAfatanianenatiiud szansniion A
8719 HANUANNAAIALARDUTILY WATAINNARIALARD L
ANTDUADITUINAIADLBANENEANT IUAU ] W0
Yo 1 @) Y @ @ ) 1
azarupnlitesinily o lulaswmsudafionn Aduus
Tuluwauny z wannu x, y 89 snsauyulinaue 4-10
89A128 9 "UNALARINANARLUDIANNARIALAADULAY
n3INNRan (U7 2-4) azaaiadevluszuIl xy

NINNIWNY z Rauynqainseaeunliluia +x,+y,-z

= A o ° Ay v ada & a o o o o
Eﬂﬂ 2 @}m‘Wﬂmm@dLLUU@’m‘ﬂ\W{LWMﬂ’JﬁWNWm\‘iLmNV]?xm‘]_lﬁlfmaﬂ

Fig. 2 Coordinate points of the master casts from conventional impression technique at abutment level
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Fig. 3 Coordinate points of the master casts from direct impression technique
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Fig. 4 Coordinate points of the master casts from splinted direct impression technique
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Abstract

Objective To investigate the accuracy of the master casts from three different implant impression

techniques. The master casts were compared with the master model.

Materials and methods Thirty master casts were divided into three groups according to three
impression techniques. Group 1 conventional impression technique at abutment level, group 2 direct
implant impression technique and group 3 splinted direct implant impression technique. The master
model was composed of two implants embeded in rectangular metal base with three reference points on
the shoulder of each abutment. The master model was duplicated by additional silicone with three
impression techniques then the impressions were poured with type IV stone. The dimensional changes
of master casts were measured by measurement microscope at resolution 1/1000 mm. The results
shown in coordinate point (x,y,z) for studying the direction of errors then changed the coordinate points
to true dimensional changes by Pythagoras’ theory. Each reference point was analyzed by One-way
ANOVA and Tamhane Test.

Results The master casts made by the conventional impression technique at abutment level had
significantly less dimensional changes than the direct impression one in all reference points (p = 0.001,
< 0.001, < 0.007, 0.002, 0.003, < 0.001, respectively) and the splinted direct impression technique
(p < 0.001). The master casts from the direct impression technique was not significantly different from

the splinted direct impression technique (p = 0.446, 0.980, 0.212, 0.073, 0.108, 0.566, respectively).

Conclusion The conventional impression technique at abutment level had the most accuracy and

splinted transfer coping did not affect the accuracy of the master casts.
(CU Dent J. 2008;31:223-34)

Key words: conventional impression technique; dental implant; implant impression technique;

impression accuracy, transfer coping




