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A study on Common Errors in Digital Impressions:
(An Example of CEREC® AC)

Jae-Hong Kim, Ji-Hwan Kim, Hae-Young Kim

Department of Health Science Specialized in Dental Lab. Science & Engineering, Graduate School, Korea University

[Abstract]

Purpose: The purpose of the study was a quantitative evaluation of common errors in digital impression
procedure using CEREC® AC system.

Methods: Two-hundreds digital impression data comprising 174 inlays, 26 onlays by CEREC® AC in-office
CAD/CAM system were obtained from a dental clinic. One evaluator assessed errors of the digital impression data
and divided into five categories of errors: inappropriate scanner positioning (ISP), improper handling with a scanner
(IHS), irregular powder arrangement (IPA), improper cavity preparation (ICP), and insufficient scanned data
(ISD).

Results: The most common errors were IPA(21%), and ISP and ISD were followed by 17% respectively. IHS was
found in 14.5% of all digital impression data. ICP comprising only 6.5% was the rarest.

Conclusion: Most errors were due to inaccurate manipulation with an intraoral scanner or improper cavity
preparation for scanning. A deliberate manipulation to prevent common errors mentioned may deliver an optimal
result in the digital impression procedure.

©Key words : CEREC® AC, dental restoration, digital impression, intraoral scanner
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A28 CAD/CAM AJ§IS) et WE2 2178 4
nEE =] AFtgel 21714 ¢l weks st
w2 AP EAE A 2ol 7hssHA
2002). 7] 712A 2 23] oo Y& 2aR Jd
A T PEEY AARE oA e 7o w7k
7 U A48 QA (intra—oral digital impression)2]
28 H=o] AFEE 7INte R sk HAEE CARIY
A ol & A7 Yol e A7 sadS S
sto @y sHHO] Yo BT Alu|a] 7FHLEES 2ha)
o 4= QA = e AulaeREe] A Aldte] 2
23 Aol 1AIZE o2 7hA] d=abA = 3iek 4 W
O E 1ol AMgEl= A e F 7HRIE tidE
o] tAE Hlojg g5} HiEo] HAES] AAHA| 7hs
g in—office CAD/CAM A| 2813} t A do]g| g 54t
7Rt HAE Q4 Alaglem EEn fRE Q4
Al2EO) e HAE QI 85 o]F 11 TlolEE A
7lEai Hjo] RAEE AAS Xgsteiof stug
Al&A 3L Hal A Hol| A in—office CAD/CAM A|2~H]9]
B|5to] E]3lc}, In—office CAD/CAM A|2~H]9] 280
oJsto] 2hat= MO Wels Sl inlay, onlay,
laminate®] A|&}o] 7}53H| Olh T 270 (intraoral
scanner)E ©l-&sto] HAE Vs ASFo=ZN HF
A2l S S A 3}31 A oAzt A4 o
g Q1 Hlofeof] A HAE 4 =719 FHIE HAt

31 B7hst A% milling machine®] AANA
ol BRgH AW EAE Azfo] 2} o] FojRBR A
7 oBlg 9 A EHo| gr|How FaHn
(Rekow, 1987).

A2 AAZ SR 7E F8 in—office CAD/CAM A
282 E4D machine, CEREC” AC 5°| 9lom 1 5
Yo A= CEREC” system®] Y3} in—office
CAD/CAM Al&~Elo 2 AL8E|3 9lon CEREC® 39
24l WAl CEREC® AC7} %<& o|FiL dth
CEREC” system= #&3}= in—office CAD/CAM
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20069 CEREC®" AC7} 7Hg Lol &A1= Sitt.
CEREC" system2 @A 3, vl=, 9, 5 5 A7
ZEAof b e ARREIL Qo] A AAFcw of
25,0000 2] X|ToJAf7} o5 ARGSRAL §lom o]
o|-gsto] Hemwut oj7)o] fEEo] whEo] Fi E
2509970¢] Bl A =wo] i Zlow dA Q)
(Mormann, 2006). == 2005 3091712} #|
oA ANESE7] AlZkete] AR o T ARgo] Sl Al
9o CEREC" AC system®] &A% 0% 100¢1742]
TEHY E QoA = AREE ORIl ATH(ALE,
2008). CEREC® AC= CEREC” 39| H|3}e] A74d 2] &
AT ARG ol B AlGA oA e HEE 7
Aog g@riEal glom vdwriete oo WeRke
2 MR o S 5T o Tkl HhE AL Qe
CEREC” ACE &5 FA(stripe-light) FAMH I &
FAZEAH (active triangulation measurement)2]
HYE olgsto] 4] FEHIE Hot F=s| gfo W
AIZE Yol 535 AHEE G749 ojm|| = Hgke 4= gl
o, 2o} Bl =98] H2A3 A=A oju]x] Ho|HE
ofg] ZtoA g5skaL o5 dsto] skt ojnjAl®
Mok S 4 W 20 Wil ARk 2%
video camera =L} 2564256 Al o449 Charge
Coupled Device(CCD) AlA7} 4=3ah A2 30z o]
o] Z-2 A17E Ylof] ==t (Mormann, 2006).
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al, 2006). Eéiﬁ«l g1k *Eﬁ;‘—% T Aol Al
Hickel 5(2001)2 }U” FEA A, FFEF=E Y
o2} 2go]¢] 10| 7 A&l 2+t 7%, 11
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HE Qlok, e HAE Q1] e at @foll thgt A
A Ate =53] FEsto] Ag7HA] o g 1] A7t
Bu%3 Qlth(Aleksandar, 2010). Aleksandar %
(2010)-> CEREC” system= ©]-8ato] 5| 7+ S A&
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Al 55k AR G4, 7 el $1ARE 4 270 9] &
oby, Agex] Lot 17k Ao 9)x\e} 2w ;2]
%2t contrast spray®] #AF 6= T8 YJALE XA s}
3"5\‘3}. ey gAY g BEE o] e A
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o] 5= CEREC” AC system& Z=¢3te] 2t
ZY 5 A EAE AlAE skl Qe AR 24
E Z|teledollA 20109 1958 20109 7€7H4] 713E
o} CEREC® AC system< o|&dlo] 2ol 2ug 2
20071] A2t inlay Y onlay2] TIAE Q14}F o]uj#] ]
o[ElE Yoz EAlskoIt HAE Algto ARGE 4
E 9ol CEREC® 3D Version 3.65(Sirona Dental
systems) 3L, AHEE A7+ CEREC® Bluecam

intraoral scanner’} AFEE| STt

2,917 5

CAE clge] 95 Aok 2A] Slstel g A

2o FHR olvlA HoleE Yo 3HaKoR §
N

MR B WHW, AW, YA B A B

i

tA g oA} Y= A 3] SYSH= 2o B3 o

Easiolry, 250 € Hiol

AREE S Aleksandar $5(2010)9] AATtolA] Hag
G 4 Bgste] 572 YA gA " 01“94 o
A7 o] EREL 19120 ZAR} Brlelgdch BaE 8

52 A FAAR 27099 $A(inappropriate
scanner positioning, ISP), 4 A7HH 9] £&4A%E

ZHimproper handling with a scanner, IHS), AA] &
TFASE 39 EE(irregular powder arrangement,
IPA), YA FAA3%E %o} ol& &Al(improper cavity

preparation, ICP), ThAlAl EF &3 A7 dlolg

(insufficient scanned data, ISD) 5°|ict W 3kt
o] ¢4 O]U]X]Oﬂ 550 @77t EASHE 22He] gl
AFZsh= Hr-sEe® APkt shte] tAE 4
ofujA|o]l T | o] efFo] EAstH Eo] FEjt
44T #9E AL 7k 2 A E AR

= Alefste] B

3. X BE

A A HlolEel A WA 050 €9 R )
&7 BARA HEoh WSS ANSLT, HARe) 9
%) 9 E50} 9.5 of5o] LS dohny] 93 Chi-
squared testE AAISIATE FA A oA HES st
T2 0.05% st3lch AA| 2472 SPSS 12.0
(Statistical Package for Social Science 12.0. SPSS
Chicago, USA) EAZZ 1S Apgalo] K43}

2 AtollA ZEAR HAE A on A FR+=
Table 13} 2t} tid BEHE 5 onlays= 267192
inlay«= 174711 ek 212 F919) BdEof vls| EH?
Z| 9] HdEo] Wol T1%5 AHA|5FSAL inlay ] H]Fo0] =
o} 87%= AHAIsk3T.
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Table 1. Distribution of the digital impression images by the CEREC AC® (N, %)

Molars Premolars
Type of restoration Total
Maxillary Mandibular Maxillary Mandibular
Onlay 7(11.3) 10(12.5) 5(17.2) 4(13.8) 26(13)
Inlay 55(88.7) 70(87.5) 24(82.8) 25(86.2) 174(87)
Total 62(31) 80(40) 29(14.5) 29(14.5) 200(100)
1. 2EEE2| HX|of [HE OX|H 21yl 2F2| Mol St 2o} ek FAJo] 17.2%5 AFA|sto] of e} Aot o+t
=4 F steb Fojof vlste] =T, shete) oA F-9

UAE Q1] e A 5ol mh=d A 2007) ANM= =A% heH 9] =327} 22.5%% 7P #UAL,
of ojujA] & ARt HH =22 QIR 2F7F 424 SOR slef A Y gt 35402 13.8%014]

o

21%) o2 7P Wokar, FA-EG Ay o2 2 2 g FAES Ay RS s 2k

olf BEOR QIR &R/TF 47 341102 EUAL, &

Aol FAAe 2zbo] 297(14.5%)0])om A AHG 2. EE=0| F20|| [}= C]X|= C1440| Q=0| QOI
ZJo} oHs FA A= 6.5%= 7P With, 3 o.F70 S

Wl E32e HAEY 9|9 wet Aolsto], HAE F AR HOZ Z 20072 o|u]x] Z 66%ol|A] Bt o)A
Qle} 0 70] offo] AL FAXCRE FofstA et 9 R/ UHEEA A LF77F AR ok o)A
WTHP0.001). Aok sletof| Bl =& HIES HYo &= 34%%th 272 UL inlay®} onlay® FESH

W 2] H9jo] Bk thrx] _,_1401]/\1 Be 970l BAZ A onlay(61.5%)ECt inlay(66.7%)4 <F7t
RIES E3THTable 2). Aof #2479 B¢ & 34 Al 279 Rl=7h wtod, SAHCRE FoshA] oot
= 25, 8%7P HAES A A9 oR7E Eo,fb_ (Table 3). Inlay®} onlayoll Al 35402 HAA3}t ub-o-

19.4%7) RAAT 2 2ol AgElo] AokaTH o o9 SFL /b skl £ AAE 27 914
SO sjop 27X L hTA B9le] vlstel £ X B A4 dolg £E Bo| o= W vebut
2 wgirh AoF 27X (Go A9 BFAF ® (Figure D,

SEe] B 9 A7 dlold HEo| 47 24.1%, £

Table 2. Reason of errors in the digital impressions according to the location

Reason of error*

Location
N Any* ISP IHS IPA ICP ISD
Maxdlary Pre—molar 29  15(561.7%) 3(10.3%) - 7(24.1%)  517.2%)  7(24.1%)
Molar 62  52(83.9%) 16(25.8%) 12(19.4%) 14(22.6%) 4(6.5%) 9(14.5%)
Mandibular Pre—molar 29  1(37.9%) 4(138%) 3(10.3%) 3(10.3%) 1(3.4%) 5(17.2%)
Molar 80  54(675%) 11(13.8%) 14(17.5%) 18(22.5%) 3(3.8%) 13(16.3%)
Total 200 132(66%) 34(17%) 29(14.5%) 42(21%) 13(6.5%) 34(17%)

*ISP, inappropriate scanner positioning; IHS, improper handling with a scanner; IPA, irregular powder arrangement; ICP, improper
cavity preparation; ISD, insufficient scanned data. More than one reason might be selected as appeared.
*Any of 5 reasons the association between positions and presence of error(s) was significant, tested by the Chi-Square test(P{0.001).

214 _thotx 37| 28t x|



Table 3. Reason of errors in the digital impressions according to restoration

Classification of restoration No error With error(s)* Total P-value'
Onlay 10(38.5%) 16(61.5%) 26
Inlay 58(33.3%) 116(66.7%) 174 0.607
Total 68(34%) 132(66%) 200

*With any error(s) among inappropriate scanner positioning, improper handling with a scanner, irregular powder arrangement,
improper cavity preparation, or insufficiency of collection of scanned data.

*Obtained by the Chi—square test.
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Fig. 1. Reason of errors in the digital impressions
according the types of restoration
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Fig. 2. Scanned mandibular first molar with irregular
powder arrangement(IPA)
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Fig. 3. Scanned maxillary first molar with inappropriate
scanner positioning(ISP)
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Fig. 4. Scanned maxillary posterior tooth with
insufficiency of scanned data(lSD)
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Fig. 5. Scanned maxillary dentition with improper
handling with a scanner(HS)
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Fig. 6. Improper MOD cavity preparation on the
maxillary first molar
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