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Prosthetic treatment in esthetic area with monolithic
zirconia using coloring liquid: a case report
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Various materials and restorative options have been introduced recently with

ORCID iDs growing interest in esthetic dental treatment in modern society. Zirconia is es-
m; 2}:1;?02 10000-0001-7566-9102 pecially known for its biocompatibility as well as remarkable toughness and
Joon-Seong Kim resistance to wear, but it is limited in its use for esthetically focused treatment in
https://orcid.org/0000-0001-8531-2481 anterior region for its white opacity. Lately the development of different kinds of
Eun-Chul Park . . i

hitps://orcid.org/0000-0003-2697-6629 zirconium blocks, such as colored block, clear block, and multi-layered block, al-
Hee-Jung Kim lowed more extensive use of zirconia as a treatment option. This report describes

https://orcid.org/0000-0002-2015-1530 . . . . . . . .
a case, in which a prosthetic crown maxillary anterior region was stained with

a combination of various coloring liquids before sintering to reproduce natu-
ral-looking color scheme in final restoration. The case was reported as the utili-
zation of coloring liquid on monolithic zirconia crown could achieve esthetically
satisfying prosthesis for both dentist and patient. (J Korean Acad Prosthodont
2022;60:293-300)
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oFZ SHRELZE SIAL H[Yo] Aj2tu) g AR X R 5h= o] F
Fx0 Z(Porcelain Fused Zirconia, PFZ) A|2tsl= 4
97F Aot shA|eF PFZ9] BlU o] A2}t 2|2 F Yo} Ato]
o] AZAg A2 vlYo] Altd]e] vhe] Aol WAgsiH
Agto] Asfjg 4 Qlt}.3s o]23k SIS &S| sl =AY
£ HYo|g otA] &= T #x A 2340k Auld
of B3t A7} A L&A T8 A 2 ofo]] MEE Hof
She oz = S5AEHEC] 7 MAE HAAA Mz
£ Y= B Al 23 Yo o] 2410l 2
23tsto] HEAZ A (Partially sintered) FEfe] 2|23 o}
E55 AMEShs ot 2 FelolM = Auld =
Q|3 2t gole AL&SF Tl o] Monolithic Zirconia A
B 4525 72 9l VITA Easy shade®V (Serial No. 50741,

VITA Zahnfabrik, Bad Sackingen, Germany)E ©]-&3t
Mz 24 235 270ska A} g

S

3l 1

= ks 40t L2 71E X ol A AARE #11, #21
z|ofe] HHE MAfo] gk A 2] oko} zHA| S Q5] EUoj

A3t ghajolch, 7]& HAHEL #11, #21 Athx|7} JZA = o]
Ao QIF o} #12, #220] HI3| Y7} Y1 EPET}L
(o]

HAE A Qs 71& BEE2 A7 o3 X|okE 4
Aetdct o] & gujHoE I B HEAZ T BIFEF
3 Zeu|EA g ZJA(V.P.S Light, Shinhung, Seoul,
Korea)& olg3to] A& AS3teict. Q141 Alofe] Azt
VITA classical A1-D4® (VITA Zahnfabrik, Bad Sackin-
gen, Germany)E ©]-85t] S45F AL #12, #22 ARG 2|0}
£ 71F2R 274 1/32 A3, S+ 1/32 A29] Ago] 74 A
ock. MR ol thol AL F, 47 2 PE 2
(Medit T710, Medit, Seoul, Korea)E ©]-&3}o] 271513
o 44 Ste) BAES ARSI A, 44 golo] AxE
Eeletaat A2 A 23 o} E2-&(Ceramil Zolid HT+PS,
Amann Girrbach AG, Koblach, Austria) CAD-CAM 2.
Z il 7N AZfsto] k2ol £%of Az thE 419 Control,
A2, A3, A3.5, olu /8 ZAA(ES Liquid Esthetic,
KUWO TECH, Gwangju, Korea)E 3t ¥4 T35}l (Fig.
o) £ % Seloldslol 8 wAES A

A2 AMEZ 72 v 7oA VITA Easy shade® V
(Serial No. 50741, VITA Zahnfabrik, Bad Sackingen,
Germany)”|AlIE AH&sto] MR E S5} (Fig. 3).

VITA Easy shade® V (Serial No. 50741, VITA Zahn-
fabrik, Bad Sackingen, Germany) 7|AlE &3l CIE
3 ZFAE At Az ohE 2 gells
2232 A] 24H 7+e thea}t Z9kth (Table 1).

A ZE AE3 VITA classical A1-D4®E H]wsh 2
VITA Shade®] Control, A2, A3, A3.58z9} A|5}%
(Fig. 2B). =8 EHE MR E It & AA| Aol A
7 HloEje} CAD-CAMA|2ES o] §5to] T |7 2=
EE(Ceramil Zolid HT+PS, Amann Girrbach

Lab' 2k 245

L B

FUol A2 &

Fig. 1. (A) Pre-operative intraoral frontal view, (B) A2 Zirconia block using coloring liquid, (C) Intraoral frontal view with

definitive prostheses in place.
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Fig. 2. (A) A2 Zirconia Block (Ceramil Zolid
HT+PS) using various coloring liquids like
Control, A2, A3, A3.5, Enamel, (B) Comparing
of A2 zirconia block (Ceramil Zolid HT+PS)
using various coloring liquids with VITA
classical Al - D4°.

Fig. 3. (A) Measuring of the shade
with spectrophotometer, (B) VITA
Easy shade V.

Table 1. The CIE L, a’, b*values of the zirconia A2 Block using A2, A3, A3.5, Enamel coloring liquids

L* a* b* c* h*

Cervical 1/3 89.3/88.3 15/16 30.8/30.5 30.8/30.6 87.3/87.0

Control Middle 1/3 85.4/84.8 1.0/0.9 28.5/28.0 285/28.0 88.1/88.1
Incisal 1/3 83.3/83.8 05/05 26.6/27.1 26.6/27.1 88.8/88.9

Cervical 13 87.2/87.2 20/18 33.9/34.2 34.0/343 86.6/87.1

. :li ; Middle 1/3 82.9/83.6 06/10 30.6/313 30.6/313 88.8/88.2
Incisal 1/3 82.0/816 03/06 28.9/30.1 289/30.3 89.3/88.9

Cervical 1/3 82.0/835 24/2.7 40.4/41.1 40.5/41.2 86.6/86.3

i cﬁ g Middle 1/3 789/79.9 13/14 36.5/36.8 36.6/36.8 87.9/87.8
Incisal 1/3 77.7/785 1.0/0.9 34.9/35.4 35.0/355 88.4/88.5

Cervical 1/3 83.4/853 27/26 41.0/40.6 41.1/40.7 86.3/86.3

123[“5 . Middle 1/3 78.5/80.5 16/15 384/36.2 38.5/36.2 87.7/87.7
Incisal 1/3 77.1/78.0 12/10 37.4/3538 37.4/358 882/87.7

Cervical 13 76.5/80.4 16/23 22.0/224 220/225 85.9/84.1

El?;:?;l Middle 1/3 74.5/762 0.8/12 20.8/21.4 20.8/215 87.8/86.7
Incisal 1/3 732/ 74.4 02/04 17.8/19.5 17.8/19.5 90.8/88.7

https://doi.org/10.4047/jkap.2022.60.3.293 295
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Table 2. The CIE L, a', b"values of the #12, #11, #21, #22
L a* b* (o h*
Cervical 1/3 84.4 2.9 32.3 324 84.8
#12 Middle 1/3 82.1 15 254 254 86.6
Incisal 1/3 82.1 0.5 16.0 16.0 88.3
Cervical 1/3 83.0 2.9 35.3 354 85.9
#11 Middle 1/3 80.2 0.9 28.1 28.1 87.8
Incisal 1/3 78.8 1.6 23.6 23.7 85.7
Cervical 1/3 83.5 3.2 34.8 34.9 85.6
#21 Middle 1/3 81.8 1.2 28.8 28.8 87.5
Incisal 1/3 79.9 0.8 23.7 23.7 88.1
Cervical 1/3 85.2 2.8 322 323 85.0
#22 Middle 1/3 83.9 1.8 27.3 27.3 86.2
Incisal 1/3 81.5 11 18.0 18.0 86.7
Table 3. Comparison of values of #12 and #11, #21 and #22 =g 2
I
Cervical 1/3 331 - - - = -
#12/#11 Middle 1/3 3.36 = AR 300 802 #21 X|of T A% £ A W
Incisal 1/3 560 O = Qs HAES A|&st7] flsf uidsiitt. E44 o=
Cervical 1/3 2.63 2| e] F7H1/39] FEIF =il e ghE = Qi) (Fig. 4A).
#21 /422 Middle 1/3 2.65 2|o}2 AMA|5}TL o] Quj¥o g FTE HLA7] 1;]._
inclsal 13 a0 5715839 Sejul 42l 2R (VPS Light, Shinhung,
ol g3tel S ST A ok

AG, Koblach, Austria)22 Izt A2FelAch Az 24
d/de] A3HE uigho 2 Monolithic Zirconia A2E5-%0] X
781/3Z A3, S /32 A2, AT /32 o Hl A BlS &
XS & (Fig. 1B) 24 2 201 Hsiit #11 BEE
o] Mzol #129F Mz atol 5 ALtet AEZES X7 1/301A]
3.31, 37t /3011A] 3.36, AT /30114 5.602 LFERH S, #21
B Eo] Mxel #220] Mz xfo]5 ALket AEGEE 2171/3
oAl 2.63, 5%F1/30014 2.65, ATH1/30l| A 4.04-2 EFAACH
(Table 2, Table 3).

HzHoR oye £AU &
(RelyX Ultimate, 3M ESPE, Seefeld, Germany)E ©|-8-}
A9 (Fig. 10). 712 EEEDEL

& o] 20} o] An| 12 % 1sict.

o] F% @ @A AME

HAEZo H]sf Q

278 5%

>.
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Bad Sackingen, Germany)2} H|235}9S

L
CESS

VITA classical A1-D4® (VITA Zahnfabrik,
o 2]71/32
A2, 7t 1/32 A19] A/fo] 714 A3ttt Ham o
THo] & A|Zheh thg, A1 g AT Aol et
CAD-CAM AAHE 5o ©Y A 23 Yot M| F ALES
(Ceramil Zolid HT+PS, Amann Girrbach AG, Koblach,
Austria) 22 BEEZ A2ttt 4 2MA|(ES Liquid
Esthetic, KUWO TECH, Korea)Z& ©]-&3to] |74 1/3&
A2, Atk 1/32 ofupdl 2 golZ xSkl (Fig. 4B) 44
T ZEo]A st #21 BHEO] Mo} #11x]ofe] Mx 2}
o2 B3I AEZGS X7 1/3001A4 5.32, F7F 1/30114] 2.13,
At 1/3001A4 3.652 LEFU LT (Table 4, Table 5).

22 WY Al BEES AAstem BEES] 217 1/3 4
Zol|A 1 xJotet thEA| Wt &7 Lo YAt
G0l Y= & Yeh= bito] Yot Bt o] & glsf Bd
E9] 2457} QI A AHRET} Jri o g wals =7
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Table 4. The CIE L, a", b"values of #11, #21

Cervical 1/3 91.0
#11 Middle 1/3 87.3
Incisal 1/3 86.3
Cervical 1/3 89.2
#21 Middle 1/3 85.2
Incisal 1/3 82.8

2.1
1.2
0.3
2.4
1.0
0.5

[ kI oN A=)

45}3|X| 603 3%, 2022 7

Fig. 4. (A) Pre-operative intraoral frontal view,
(B) First A1 zirconia block using coloring liquids,
(C) Intraoral frontal view with first definitive
prostheses in place, (D) Second Al zirconia Block
using another coloring liquids, (E) Intraoral
frontal view with second definitive prostheses in
place.

c* h*
28.2 28.3 84.0
254 254 86.6
24.3 24.3 89.1
23.2 23.2 85.0
251 251 86.4
253 25.3 88.9

Table 5. Comparison of values of #11 and #21

AE*

Cervical 1/3 5.32

#11/#21 Middle 1/3 2.13
Incisal 1/3 3.65

oI5}t (Fig. 4C). o] &
A2 st Al 25-9] 217
At Ffof ol 24 goil s

=201 A5ttt A= A2
/39114 3.83, %7+ 1/3011A4] 2.31,

2h-

8oz

o
ru

o)z 79 ¥
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At 1/3014 3.95& UEHISITt (Table 6, Table 7).
AR REES AlA 0}"5113‘4 v b o) o) X
ZE o|Fo] HFHor o|F FTF T 2 AMES(RelyX
Ultimate, 3M ESPE, Seefeld, Germany) o|-8-3l %425}l
O} (Fig. 4E). ATp4 02 HEu 80| Mze} #11%/0ke] 4]

27} 285 o 2o] Bxje] 275 F5412 4 lct.

O 2 AHZHHE HrAZA| A2 A| 25 Yo} EEo| ¢

4] Control, A2, A3, A3.5, oufdsoZ = 9l

A & Zo] st & 7oA v To|A CIE Lah'E =
). A

5+ Aalgkoltt (Table 1 GollA 4= 5 Con-
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Table 6. The CIE L, a, b"values of #11, #21

L a* b* c* h*

Cervical 1/3 91.0 21 28.2 283 84.0

#11 Middle 1/3 87.3 1.2 25.4 254 86.6

Incisal 1/3 86.3 0.3 24.3 24.3 89.1

Cervical 1/3 87.2 2.4 28.6 28.7 84.3

#21 Middle 1/3 85.0 1.0 253 254 86.5

Incisal 1/3 82.4 0.5 24.9 24.9 88.7
Table 7. Comparison of values of #11 and #21 Al 354 27 (acid-based color)e} A Al 2o] o2k
I R o o 2 Kwater-based color) T HA

Cervical 1/3 3.83
#11/#21 Middle 1/3 231
Incisal 1/3 3.95

o
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N
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EA4|9] CIE
AA A5 ALrSE AE'(AE" = [(AL)2+ Aa’)? + (Ab)2]*%
o7 FHolth AHA Feo] 4 HA &HZ o]-§5to]
#11 BHE, #21 BEES A&l #11 BE 5T} #12 Q)
2] Abole] AEZET, #21 BHET} #22 Alo]o] AERE &
g3t (Table 3). =814 2o ¢ #21 HHET} #11
QIFgA] Atele] AEZHS 575t (Table 5). 2 A2 #21
HAET#11 A Ao 9] AE 7S 545Ut (Table 7).

~

;vv

£ Rof3t 2o} 223} £YHo] £ A2} B
9 T X230} B0 AgElwA Tel 72 Az o}

2 FEAISHEC] H7HE RS o] &5t A Mol HA
(Deeping)dtAtt £2.2 =X (Brushing)sto] Y5t Az
o] 25 YolE A= wholch

B ZEollAe ©Ao] A1, A2 230} BZof thofet
S0 2 GH(A2) A3, A3.5, oflubl) S = ESto] 7} hate]
Z|ote] 7l/go] & 7HsghA] gelsteint. X|3e] 217 1/301

A AE1/30] o]27|7kA] Mz AL ffs] T A=
Yol E&-5 o] 85131, thefet ZHiAel Be{AlE o]-§-5to]
Hote Mz2E 2RI

HAEZ Mz A 94, 9%, 24 s 22 B
2 Q4o gFe won FHAl 47401] utet oh2 A 3
7He 4 Qlch wetd HEE AlY & oHoh A3H oz Mz
= %Xé%} F7rst7] 9lsl CIE L*a*b FAAE AHgSHATH

b* BEAAIE= 1976 24| 24 ¢Y3](Commission
International de Commission, CIE)ollA] 2|3t CIE
Lah” AR A |3} Fe] Mz ¢dlo] F2 o] &1
ek ATl HAHE Mz 7HE 93 VITA Easy shade®
V (Serial No. 50741, VITA Zahnfabrik, Bad Sackingen,
Germany)2 AH&3IITH (Fig. 3). & = AlafA|, tA
AV 24 717100 vlsl Fele] 5, 8 2 22 254

o
20l G2 WA kot T}o| 1 s} 25 4]
42 T A Sl BSich A g gl

SbhE ‘**lo}ﬁl s L' ¥,

gxu CIE L, a, b’ %k A}OH
329 A A2 2 AXFSE AEAE = [(AL)? + (Aa")2 + (Ab)] l/z)
E5) =], 1.0 - 3.77H4] thdsiA] BaE gl

™,1617 Johnston¥} Kao+ AE'gto] 3.70]5t0|9 /g4 o

7]-__
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£ 5§ 7heotttal skiehs A wa SeflollA] #1139t #21 B
HE9] 217 1/3, 57 1/3, A 1/3 AE G2 2.63011A4] 5.60AF
ol9] groz ZH=Qltt EYHOoZ #11 HEES AH/3
o] AEZFS 4.04, #21 BAEEo] Hch 1/39] AEZH 5.602
2 3.7 o|49] gto g SAEUAT Seto 2= Q1% X|ofe}
Z3+5 ZF o] Igi7ell AR AlsgstA] kTt v,
= HA) FEolA 2& AAe BEE 217 1/3, $1F 1/3,
Ak 1/39] AE 32 2.13014] 5.324t0]9] ZEo 2 SA=|Qict.
#21 BEEF} #11 A 2of 7ko] Aek 1/39] AEGE2 5.32
AT F7H1/322.13, BT 1/32 3.6522 SHE It AW
A Alo| Aok thEA HAEE AIHA| Qo2 ® HHE9] X
78 1/35917F Q1A A|ote] Mz7} 28kEA] 92 Axts &2l
4 QT A} 5t B go] XA R MzIt 2F T
o] =24 Act. wabr] BHEE A 2R Akl o, A
2 A2 BE 50| ARG 2|7 1/30014] 3.75ct 2H2 Zho
2 SAEJT BEE AAAA Heek bits *57] sk
A2 A 208 of] H X5 W ETH= A3 2oig
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ST
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4 2
ohg AHgStel Atk AT HASHT ArIHQ IS B
243 4 ek

shak 2 Zee] GAHS 2 89 B A H4 golol
o} 23, BE MOlE 477} HO2 nlAlskA 251 ol
ek &2 £E5 sks G HolHH B4 golo]
APl S Btk ©8 BAjult FUT HEE T4
= E9Er} 08 4 Qi) 3HgA0R FYEE kol
72 ofelgol Stk wetd, 22 FRe| Az B ot
Fe FYEE 7HIE BF0] s Btk M2 ole]
E0] Ge Ak 2ok T, 338, U, A4 2]
5ol glon, A2 ool EFE £ ALO, § 54 34
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