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SO SANH PO KHIT SAT CUA SUON ZIRCONIA CHO MAO TOAN SU

VOI SUON KIM LOAI CHO MAO SU-KIM LOAI
Nguyén Khinh Mij*, Hoang Tir Hing*
TOM TAT

Muc tiéu cua nghién ciru nay la so sanh dg khit sit ¢ cdc thanh (thanh truc va thanh mdt nhai) va ¢ ving
dwong hoan tdt cuia swon st zirconia cho mdo toan sit v6i swon kim logi cho mdo sie-kim logi.

Phuwong phap nghién citu: nghién citu in vitro dwoc thiét ké’dwa theo phwong phdp ciia Chang (2004) va
Beuer (2008). Tir mot ciii ring kho ciia ring c6i nhé thir nhdt ham trén, 16y dau bang cao su va o' mau bang
thach cao cirng. Muwoi méiu duwoc chia lam 2 nhém, mbi nhém 5 mau: Nhém 1: thyc hién 5 swon zirconia bang hé
thong Cercon 2.2 (Denstply). Nhém 2: thiee hign 5 swon Ni-Cr bang phuwong phdp diic truyén thong. Gin swon
phuc hinh vio cii ring thach cao tuong g bang cao su léng. Ding dia cat kim cwong cit qua swon phyc hinh
va cui rang thach cao theo chiéu ngoai-trong. Do dg day 16p cao su (0 thanh mdt nhai, thanh truc va ving duong
hoan tt) du6i kinh hién vi quang hoc chuyén diing (Olympus GX51) mdi viing do tai 14 diém (don vi tinh pm).

Két qua: (1) D¢ khit sdt ¢ cic thanh (thanh truc va thanh mdt nhai) cia suon zirconia lin lugt la 73,61 +
4,80um va 75,53 + 21,25um, cua swon Ni-Cr lan lwot la 74,73 + 14,82um va 99,20 + 38,03um, sw khdc bigt
khong cé y nghia voi gid tri p lin lwgt la 0,82 va 0,10; p>0,05. (2) D{ khit sit & ving duong hoan tat ciia suon
Ni-Cr (78,67 + 31,23 um) cao hon cé y nghia so véi swon zirconia (121,21 + 11,90um) (p=0,01; p<0,05), nhung
déu nam trong khodng ldm sang chdp nhin dwoc. (3) Trung binh dg khit sit ciia swon zirconia la 90,12 +
10,08 um va sweon Ni-Cr la 84,20 + 22,01 um, sw khdc biét khong cd y nghia (p=0,45; p>0,05).

Két ludn: trung binh dj khit sit ciia cd hai nhém trong khodng gid tri chdp nhin dwoc trén ldm sing
(<100um).

Tir khoa: dj khit sit ¢ cdc thanh (thanh truc va thanh mat nhai), si zirconia, swon phuc hinh, ciii rang
thach cao.

ABSTRACT

COMPARISON OF FIT OF ZIRCONIA COPING TO ALL-CERAMIC CROWN
WITH METAL COPING TO METAL-CERAMIC CROWN

Nguyen Khanh My, Hoang Tu Hung
*Y Hoc TP. Ho Chi Minh * Vol.14 — Supplement of No 1 —2010: 349 - 355

Purpose: the aim of this in vitro study was to compare the marginal and internal (axial and occlusal) fit of
zirconia coping to metal coping.

Materials and Methods: ten stone dies were fabricated from one extracted maxillary right first premolar.
They were randomly divided into 2 groups of 5 dies each. Group 1: 5 zirconia copings fabricated with
Computerized-assisted design (CAD)/Computerized-assisted manufacturing (CAM) system (Cercon, Denstply).
Group 2: 5 Ni-Cr copings were prepared on dies using conventional lost-wax casting technique. The inner surface
of the copings was filled with the light body material. The copings were then placed onto the stone dies. After
embedding, the copings were sectioned bucco-lingually. The obtained sections were measured at occlusal, axial,
and marginal locations under specialized light microscope (Olympus GX51). The fit was measured as the
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thickness of the light body impression material at the measuring points. This resulted in forteen measurements at
each location, making 84 measurements for each replica. A total of 840 measurements were made. The Student’s
paired t test was used to detect significant differences between zirconia coping — stone die and Ni-Cr coping —
stone die misfits.

Results: the mean gap widths of the zirconia coping were 75.53um at the occlusal location; 73.61um at the
axial wall; 121.21um at the margin; and 90.12um in total. The mean gap widths of the Ni-Cr coping were
99.20um at the occlusal location, 74.73um at the axial wall; 78.67 at the margin; and 84.20 in total. There were
no differences in internal (axial, occlusal) fit among the two groups. Although the marginal fit of the coping Ni-Cr
was significantly smaller than the zirconia coping, the values obtained were clinically satisfactory. In conclusion,
the fit of the zirconia coping was not significantly different from the Ni-Cr coping.

Conclusion: the mean marginal gaps of the two groups were within the range of clinically acceptable values

(<100um).

Keywords: marginal and internal (axial and occlusal) fit, zirconia, copings, stone dies.

MO PAU

Sw xuat hién ctia phuc hinh si-kim logi cach
day trén 40 nam la mot budc tién 16n trong
viéc tao ra nhiing phuc hinh gidng mau rang,
noé giup loai bé nhiing bat lgi vén ¢6 ctia phuc
hinh kim loai mdt nhua duwoc st dung phé
bién vao thoi diém d6 nhu: kém tham my, doi
mau nhya, mon nhiéu... Sau nhiéu nam, phuc
hinh st-kim loai da dwgc chitng minh la an
toan, c6 tng dung ngay cang rong rai va thanh
cong cao trén lam sang. Phuc hinh st-kim loai
tro thanh mot tiéu chudn trong phuc hinh c§
dinh, dung d€ so sanh véi nhitng phuong phap
hay vat liéu méi®. Tuy nhién né van con ton tai
nhiéu han ché nhu: suon kim loai thiéu do
truyén sang lam giam tinh thdAm my, nhat la ¢
vung cd rang do 10 kim loai; nguy co gay di tng
kim loai, ddc biét la cac kim loai thuong (nickel,
beryllium); nguy co bong mat st”1. Day chinh
la moi ban khoan ctia nhiéu nha 1am sang va la
mot van dé hap dan ddi véi cac nha nghién ctru
trong viéc tim ra nhitng vat liéu va phuong phap
mdi, wu viét hon.

Trong nhiing nam cudi thé ky XX va thap
nién dau cua thé ky XXI, khi co hoi tich hgp
nhitng tién bd ctia cong nghé cao (vé vat liéy,
cong nghé thong tin, co khi tw dong hoa...) tro
thanh hién thuc, nhiéu hé thdng toan st ra doi,
c6 kha nang giai quyét dugc van dé thim my va
twong hop sinh hoc. Nhung do ban chat don, dé

nit gdy va do bén udn thip cta vat liéu su,
trong thoi ky dau, cac phuc hinh st khong kim
loai chwa dugc chi dinh rong rai (chi dung cho
inlay, onlay, mao va mat dan rang trudc...it chiu
luc)(719. Trong nhiing nam gan day, si nha khoa
da tng dung nhiéu cong nghé gdm st tién tién:
gom oxit ky thuat c6 do tinh khiét cao, tao ra cau
trtic don pha va tinh thé min. Vat liéu lam suon
cho phuc hinh toan st hién nay c6 luong pha
tinh thé dén 99%©. Vat liéu lam suon st ¢ do
bén uén cao (>900 MPa) duoc st dung tuong doi
pho bién hién nay la st zirconia (ZrOz), nho dac
diém c6 mau trang va lién két 8t véi 16p st bén
trén. Swon st zirconia st dung cong nghé
CAD/CAM trong ché tac.

Trén thé gidi, sau muoi nam st dung trén
lam sang, cac loai swon st da chiing to wu thé vé
thdm my, tinh twong hop sinh hoc. Riéng suon
st zirconia, véi dd bén cao, cd thé tng dung cho
phuc hinh mao va cau ring sau67113, O Viét
Nam, st zirconia (ché tac bang cong nghé
CAD/CAM) da duoc st dung.

Nhiéu nghién ctru da khang dinh tinh chat
co hoc va ly hoc wu viét cua zirconia vé do bén
udn; do bén nén twong duong mot s6 hop kim
lam swon phuc hinh stt-kim loai va cao hon cac
hé théng suon st khdc nhu s alumina, st
truong thach, s leuxit®. Vé thoi gian ton tai cta
phuc hinh toan stt, do la vat liéu moi nén chwa
c6 nghién ctu lam sang nao du thoi gian dé€
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danh gia va so sanh véi phuc hinh st-kim loai.
Mot trong nhiing yéu t0 quan trong anh huong
dén sy ton tai ma nguoi ta c6 thé quan sat duoc
la do khit sat ctia phuc hinh. B9 khit sat la mot
van dé quan trong va dwgc cht y nhiéu trén 1am
sang, dam bao cho su ton tai lau dai cua phuc
hinh nho phong ngtra sau rang va viém nha chu
gay ra do vi khuan va doc td ctia vi khuan trong
mang bam©019, Tuy nhién, d6i véi phuc hinh
toan s, chua cd nhiéu nghién ctru dé cap dén
van dé nay. Mot s6 nghién ctru da tién hanh cho
cac két qua khong giong nhau, tham chi chénh
léch nhiéu. Nhung tat ca déu di dén két luan do
khit sat cia swon stt zirconia nam trong khoang
lam sang chdp nhan dwgc®®2, cao hon suon
titanium, swon s& alumina...® , va nhd hon
suon bang hop kim¢ 19,

Tai Viét Nam, phuc hinh toan st la mot ky
thuat twong ddi mdi, chwa c6 nghién ctru nao
dwoc thue hién. Qua nghién ctru y van va can ct
vao tinh hinh thuc t& v6i mong mudén dong gop
vao viéc tim hiéu vé phuc hinh toan st, chung
toi tién hanh nghién ctu so sanh d6 khit sat cua
seon zirconia cho phuc hinh toan st véi swon
kim loai bang hop kim Ni-Cr cho phuc hinh
st-kim loai (vdn dwogc coi la vat liéu chuan
hién nay), v6i cau hoi nghién cteu: Co sw khic
biét vé dj khit sdt gitta swon zirconia so vOi swon
kim loai khong?
Muc tiéu nghién cttu
Muyc tiéu tong qudt: So sénh d6 khit sat cta
swon zirconia cho méao toan s vdi suon kim
loai cho mao sir-kim loai.
Muc tiéu cu thé’

1. So sanh do khit sat ¢ cac thanh (thanh

truc va thanh mat nhai) ctia swon zirconia voi
swon kim loai.

2. So sanh do khit sat ¢ ving dwong hoan
tat ctia swon zirconia vdi swon kim loai.

3. So sanh d¢ khit sat trung binh ctia swon
zirconia véi swon kim loai.

Nghién cttu Y hoc

VAT LIEU PHUONG PHAPNGHIEN CUU

Déi tugng nghién ciru

Mau cti rang kho cua rang c6i nho thi
nhat ham trén da duwgc mai theo tiéu chuan: do
thuon 6°-8°, mat nhai mai ttt 1,5-2mm, géc mo
O mat nhai ttr 120°-140°, chiéu cao cui rang tinh
dén diém gitta mat nhai >4mm, dwong hoan
tat bo vai Imm, cac géc canh dwgc mai tron.
Thuc hién 5 suon zirconia lam tx hé thong
CAD/CAM (Cercon 2.2, Dentsply) va 5 suon
Ni-Cr dtc bang ky thuat truyén thong.
Phuong tién nghién ctiru
Vit liéu: 2 khoi zirconia tién thiéu két 38mm,
loai mau hong (Denstply). Hop kim Ni-Cr
(Super 1, Hoa Ky). Cao su lay dau nang (putty)
Aquasil (Denstply). Cao su 18y ddu nhe (Light
body) Aquasil™ LV (Denstply). Thach cao
cung (GC. corp).

Trang thiét bi: hé thong CAD/CAM Cercon:

gom Cercon eye, Cercon brain (laser scanner

and milling unit), Cercon base, Cercon heat dé
ché tac swon st zirconia. May duc cao tan hiéu

Bego cho suon hop kim Ni-Cr dtc. Pia cit kim

ceong. Kinh hién vi quang hoc v6i d¢ chinh

xac dén pm (x50) chuyén dung dé khao sat bé
mat vat liéu, c6 phan mém dung do kich thuéc

Olympus GX51.

Tién trinh thyc hién nghién ciru

Buoc 1:

— C&m mau rang kho ctia réng c6i nhd ham trén
vao dé thach cao hinh try, sau d6 mai cti theo
nhiing tiéu chuan da dua ra.

— Dung cao su ldy ddu néng va nhe 14y dau mau
ctii réng kho theo phuong phép 1ay ddu 2 hon
hop, 14y 10 dau, d6 ngay 10 mau bang thach cao
cing.

Buéc 2: chia ngau nhién 10 mau ctii rang lam 2

nhém, méi nhém gom 5 mau:

Nhom 1: thuc hién swdn zirconia bé“mg hé
thong CAD/CAM Cercon 2.2 (thuc hién tai labo
Minh Phuéc — Tp. H6 Chi Minh). Cercon eye
quét mau cti rang thach cao bang tia laser, thé
hién hinh &nh mau ctii réng trén may tinh dwdi
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dang dit liéu s0. Tt cac dir liéu s6, tai 1ap lai hinh
anh mau clii réng trén mdy tinh. Diéu chinh trén
may tinh d€ dat d¢ day cta suwon zirconia la
0,5mm (hé thong cho phép trong khoang tir 0,5-
Imm); khoadng hé giita swon zirconia va mau
thach cao la 30um (hé thong cho phép diéu
chinh trong khoang ttt 0-60pm). Suon zirconia
duoc thiét ké trén mdy tinh nho Cercon art (mét
hé thong phéan cting va phan mém dung dé thiét
ké& sieon cho mao va cau rang). Sau do, gan khéi
zirconia tién thiéu két vao moét by phan gitr
trong Cercon brain, qué trinh cat ty dong dién
ra voi mot loai ludi khoan carbide tungsten
d3ic biét. Ban dau cit thd sau dé 1a cit min. Lic
nay suon zirconia tién thiéu két c6 kich thuwéc
l6n hon kich thudc sau cung khoang 30%.
Thao khoi zirconia ra khéi phan git, cdn than
loai b cac phan ndi bang “dau thdi cat” min
(b0t aluminum oxide) cho t6i khi suwon
zirconia tach ra hoan toan. Diéu chinh &€ loai
bo nhiing chi ti€t thira. Swon zirconia “tho”
duoc dua vao Cercon heat nung trong 8 tiéng.
Trong qua trinh nung, swon zirconia “tho” sé
bi co lai khoang 30% thé tich, mtc dd co duoc
tinh toan trén may tinh. Sau d6 diéu chinh néu
can dé€ c6 dugc nhling suwon zirconia cudi
cung.

Nhoém 2: thuce hién swon kim loai Ni-Cr trén
5 mau con lai bang phuwong phép duc truyén
thong (thuc hién tai labo cua khoa Rang Ham
Mait - Dai Hoc Y Dwoc Thanh Phd H6 Chi
Minh). Quét chat lam ho dai (Poo-Fit) 1én cui
rang thach cao nhung chtta lai ving dwong
hoan tdt, muc dich la tao khoang tréng cho xi
méng gan sau nay. Quét mot 16p chat cach ly
mong (Picosep) cach ly thach cao va sap. Tao
mau suon kim loai bang sap inlay xanh véi do
day 0,3mm. Cam cay dtic — V6 8ng dtc. Nung
ong duc tir nhiét 46 phong 1én khoang 950°C
trong mot tiéng. Sau d6 gitt ¢ nhiét dd nay
trong mot tiéng ti€p theo. Go vat duc sau khi
dtc. Lam nguoi, kiém tra lai d¢ day va su khit
sat ctiia swon kim loai.

Buéc 3: gan suon phuc hinh vao cli ring

Nghién cttu Y hoc

thach cao va cit cdc miu (thyc hién tai labo
Minh Phudce — Thanh phd H6 Chi Minh). Tron
cao su nhe Aquasil™ LV (Denstply). Bom cao
su nhe vao trong long cac swon zirconia va
suwon kim loai dén khoang ntra chiéu cao, sau
dé djt 1én trén mau cui rang thach cao dung vi
tri, dung ngoén tay cai an chat dong thoi kiém
tra &€ chac chan suon phuc hinh da xudng hét
va gitt dén khi cao su déng hoan toan. Xac dinh
mat phéng di qua dinh mui ngoai va dinh mui
trong cua swon phuc hinh, vé trén swon phuc
hinh bang bt ghi dwoc trén kim loai. Dung dia
cat kim cwong cat qua swon phuc hinh, ctii rang
thach cao theo hidng ngoai trong.

Buoc 4: do d¢ day 16p cao su nhe trén kinh
hién vi (thuc hién tai Cong Ty SAMECO-Tp.
H06 Chi Minh). Tién hanh do cidc mau trén kinh
hién vi Olympus GX51, dung d¢ phéng dai 50.
Pon vi tinh la pm. Mbdi mau duoc cit lam 2
phan. Mbi phan do tai 3 viing: thanh mt nhai,
thanh truc, ving duong hoan tat. Tai mdi viing
do 14 diém. Vay mdi mau duoc do & 84 diém.
Tong cong 1a 840 phép do dwoc thuc hién.

Phuong phéap kiém dinh thong ké

— Tinh s3 trung binh, d6 1éch chuan ctia chiéu day
16p cao su gan (chiéu day cang 16n, d6 khit sat
cang thap) cho cac thanh (thanh truc va thanh
mét nhai) va ving dudng hoan tat ctia cdc mau
nghién ctru.

- S dung test t student trong phan mém
SPSS/PC (version 16.0) d€ so sanh cac gia tri
trung binh.

KET QUA

Do khit sat o cdc thanh (bang 1): Nhém swon
zirconia: d¢ khit sat trung binh ¢ thanh mat
nhai la: 75,53 + 21,25um, thanh truc la: 73,61 +
4,80um. Nhém suwon Ni-Cr: d6 khit sat trung
binh ¢ thanh mat nhai la: 99,20 + 38,03um,
thanh truc la: 74,73 + 14,82um.

Bang 1: D} khit sit (TB + DLC) va so sdnh giita
suwon zirconia voi suon Ni-Cr ¢ cdc thanh (thanh truc
va thanh mdt nhai)
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Sbdo (um) | Swon zirconia | Swén Ni-Cr bLC
TB+ PLC TB+DLC P Buong 121,21 + 78,67 £ | 0,01 (%
Thanhmat | 7553+21,25 | 99,20+38,03 | 0,10 (NS) hoan tat 11,90 31,23
nhai (Phép kim t student)
Thanh trye 7361480 | 74,73+14,82 | 082 (NS) O vung duong hoan tat, d6 day 16p cao su

(Phép kién t student)

O thanh mit nhai, d6 day 16p cao su ctia
nhom suwon Ni-Cr 16n hon nhém swon zirconia
khéng c6 y nghia (p>0,05). O thanh truc sw
khac biét gitta 2 nhom cling khong co y nghia
(p>0,05).

Do khit sdt ¢ ving duong hodn tit (bang 2): &
nhém suwon zirconia, d¢ khit sat trung binh &
ving duong hoan tat 1a 121,21 + 11,90um. O
nhém swon Ni-Cr, d9 khit sat trung binh ¢ vung
duong hoan tat 12 78,67 + 31,23um. (hinh 1, 2)
Bang 2: D¢ khit sat (TB + DLC), so sdnh giita swon
zirconia v6i swon Ni-Cr 6 vung dieong hoan tat

Swdn zirconia | Swon Ni-Cr
Sodo(um) ™ 1g % plc | TB + P
. . Cao su ..
Kim loai Cui thach cao

Bot

trong

Iong

suon

Ni-Cr

& nhom swon zirconia 16n hon nhém swon Ni-
Cr c6 y nghia (p<0,05).

Zirconie
Cao sl

(A0, g T Cui thach ca

Hinh 1: D¢ day I6p cao su viing dwong hoan tdt cua
swon zirconia: miu ZM?2'.

Kim loai

A A -SSR
Hinh 2: D¢ day [6p cuv su viing dwong hoan tit ciia swon Ni— Cr. A. Mau KV1 voi swon Ni — Crom sdt dieong

hoan tdt. B. Mdu KV4 véi dj day I6p cao su twong doi Ion.

Do khit sat trung binh tinh chung cdc ving
(bang 3): tinh trung binh tat ca cac vung, do
khit sat cia nhom suodn zirconia la 90,12+
10,08um. D¢ khit sat trung binh tat ca cac vung
ctia nhom suwon Ni-Cr la 84,20+ 22,01 pum.

Bang 3: D¢ khit sat (TB + DLC) va so sanh trung
binh giita swon zirconia vdi swon Ni-Cr

Swon zirconia | Swon Ni-Cr
S0 do (um) TB+DLC TB +DLC P
Chung 90,12 10,08 | 84,20+22,01 | 0,45(NS)

(Phép kiém t student)

Xét chung tat ca cac vung, sw khac biét vé
do khit sat gitta 2 nhom la khong c6 y nghia
(p>0,05). Tuy nhién d¢ khit sat cia nhém Ni-Cr
cao hon nhém zirconia. Y phan tan so liéu ¢
nhém swon Ni-Cr cao hon nhém suon zirconia.
(biéu d6 1). Nhom Ni-Cr: Mat trong ctia suwon
Ni-Cr c6 nhiéu chd map md, khong déu; trong
long cac suwon déu c6 bot. Nhom zirconia: Cao
su trai déu trén toan b cui rang thach cao, mat
trong cta suon déu ddn, khdi zirconia dac chic,
khong cé bot.
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Nghién cttu Y hoc

So sanhdg khit sat aia aron Zirconia véi swon Ni - Cr

B Suon Zirconia

ESuon Ni-Cr

é 140
% 120 :
8 AlOO T
o 80 - T
2 3 60 -
§ 40 -
“Q 20
m 0 -
Puong hoandt  Thanh toc

Thanh nit nhai
Vung

Chung

Biéu d6 1: So sinh dj khit sdt gitka swon zirconia va swon Ni-Cr ¢ cdc ving dwoc do dac (TB + DLC).

KET LUAN

Nghién cttu in vitro danh gia do¢ khit sat
trén ndm swon phuc hinh dac bang Ni-Cr va
ndm swon phuc hinh st zirconia trén mau cti
rang thach cao cta rang cdi nho thit nhat ham
trén, bang phuong phép do bé day 16p cao su
gan, khao sat dudi kinh hién vi quang hoc
chuyén dung (x50), cho phép rat ra mot s6 két
luan sau:

1. B khit sat & cac thanh (thanh truc va
thanh mdt nhai) ctia suon zirconia lan lwot la
73,61 + 4,80um va 75,53 + 21,25um, cua suon
Ni-Cr Tan luwot la 74,73 + 14,82um va 99,20 +
38,03um, sy khac biét khong ¢ y nghia voi gia
tri p lan luot 1a 0,82 va 0,10; p>0,05.

2. Do khit sat 6 vung duong hoan tat cta
swon Ni-Cr (78,67 + 31,23um) cao hon cd y
nghia so vdi swon zirconia (121,21 + 11,90um)
(p=0,01; p<0,05), nhung déu nam trong khoang
lam sang chap nhan duoc.

3. Trung binh d¢ khit sat cua suwon zirconia
la 90,12 + 10,08um va suon Ni-Cr la 84,20 +
22,01pm, su khac biét khong c6 y nghia (p=0,45;
p>0,05).

Xét vé d khit sat, ca hai loai vat liéu nay
déu dat yéu cau trén lam sang, xtng dang la
vat liéu lya chon cho nha khoa phuc hoi, gbp
phéan lam tidng tudi tho ctia phuc hinh trén 1am
sang.
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