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p er cen t l osses o f rest or at i ve m at er i a l f o r co n ven t io n al
G I C s a f t er t w o y ear s-s H ow ev eñ t h er e w er e n o

i n st an ces o f seco n d a r y car i es, an d t h e c l in i ca l

ch ar act er i st i cs o f t h e r et ai n ed r est o r at i o n s Wer e
gener al ly sat i sf act or y. A s pan o f t h e p r o t oco l f o r t h e

st u dyf ap p r o x im at el y eq u al n u m ber s o f car i o us

cer v ical lesi ons w er e t r eat ed using ei t her COIlvend orIal

o r A RT cav it y p r ep ar at i on m et ho ds. T he co nven d o r1al
m et h od u sed steel bur s m a slow -sp eed han dp iece w h i le
th e A RT m et h od , used h and i nst r um en t s o n ly f or t h e

cav i ty p r ep ar at i on s- I n t he p r esen t stu d% t he n ul l
hyp o th esi s p r op osed is t h at w hen r est o r ing r ad iat io n -

in du ced r o o t sur face car ies w i t h m o re-v iscous G I C s

t h er e ar e n o sign i f i can t d i f f er en ces b et w een

co nvent io n al and A R T cav i t y pr ep ar at io n m et h od s o n

r esto r ati o n per fo r m ances o ver W O y ear s-

MATERtAt S AND METHODS
Fi f teen C h inese ad u l t s (eigh t m al es, sev en fem ales)

w i t h an aver age age o f 6 3 y ear s (3 7¤76 year s) w ho h ad

r eceived cer Vico f aci al r ad i o th er ap y w er e r ecr u i t ed Ë o m

t h e D ep ar t m en t o f O p er at i v e D en t i st r y an d

En d o do nt ics, Schoo l o f St om at o logy, Pek ing U n i ver si ty.

I nst i m d on al ap p r oval w as o b t a ined f o r t he st udy, and

al l p at ient s w er e in for m ed o f t h e n at u r e and o bject ives

o f t he st ud y befor e t h ey each signed a v olu n t ar y

co n sen t f o r m . I n cl u si o n cr i t er i a f o r p ar t i c i p at i o n

r eq u i r ed W O o r m o r e t eet h w i t h car i o u s r oo t sur f ace

l esio n s, w i t h o u t c l i n i ca l sy m p t o m s o r p u l p al

in vo lv em en t of t he t eet h . Ex clu si o n cr i ter ia co m pr i sed

teet h w i t h sym pt om s o f p u l pal in vo lvem en t , car io u s

p u lp ex p osu res an d per i ap i ca1 pat h o ses.

Each p at ien t r eceived an o r al p ro p hy lax i s and o r al
h ygi en e i n st r u ct io n . N i n et y - t h r ee t eet h w i t h 14 6

car i o u s r o ot su r face l esio ns w er e su bseq uen t ly r est o red

by on e ex per i enced d en t i st (JY H L Ev ery p at i en t had at

least o ne p ai r o f conven t i o nal (co n t r o l ) and A RT

m et h od cav i t ies p rep ar ed . T he co nv en t io nal cav i ty

p r ep ar at io n s w er e m ad e w i t h r o un d steel b ur s in a
slow -speed h an dp iece- T h e A RT cav i ty p rep ar at i on s

w ere m ad e w i t h sh ar p A RT h and in st r um en t s o n ly

(C o d e S64 2 0 17 , G C I n t er n at i o n al C o r p ., To k y o ,
Jap an ), accor din g to i nst r uct i ons fo r É is m eth od -9 I n

sever al inst ances, t o avo id p u lp ex p o su r es, so f ten ed

den t in e w as lek i n t he b ase o t deep p r epar at io n s. A f t er

iso lat in g t h e p r epar at io ns w i t h COt t on w oo l r o l ls, t he

cav i t ies w er e co nd it io ned w i t h 1O p er cent po ly acr y l ic

aci d (3M ESPE, Seefeld , G erm any ) f o r 15 seco nds

h bIe 2. Number of reetorat ions evaluated and cumulat ive successeg at each reca11
Recall Treatment Number Rating Code Cumulative
(months) Method O 1 2J3 4 5" SuÁms%
6 COZEV± dom1 72 1 71 t o 0 1 £ " s

ART 74 | 70 1 1 0 3 o , SS
12 Conventional 72 1 56 8 1 7 o 87.7

ART 74 1 59 6 o 9 o 84.4
24 Conventional 60 31 14 3 12 o 65.2

ART 65 49 3 2 22 o 66.2
 SOJmamÐ ØesMmmmôbk l
" æ ææ × Í Lb urnal a mk m 3 .

Table 1. Codes and criter ia used to evaluate the
restorat ions*

O = preä ± , correct
1 = present , sl id Et defect at t he marg n and/or wear of t he sur face of

less than 0.5mm deep ; no repair needed
2 = present , defect at m argin and/o r w ear of the su r face of 0.5¤

L OInm in dept h repair needed
3 = pr esent , but gross defect at margin and/or w ear ot the sud ace of

1.Omm or more m depth; r epair needed
4 = no t present , r esto rat ion has (almost ) completely disappeared;

t ream ent needed
5 = no t present , because other tr eatment has k en per formed for

w hatever reason
6 = tooth not present to r w hatever reason
9 = unable to diagROSE
- phantumvanit d al , 1996.10Codes 0, 1 are acceptable; Codes 24

are not acceptable.

before being w ashed and light ly dried - Encapsulated
GICs (Fuj i EX GR GC Int . Corp.; k etac-M olañ 3M

ESPE) w ere machine mixed and injected into the
preparat ions sequent ial ly tor each pat ient - A f ter their
init ial set t ing, the new ly placed restorat ions w ere
coated w ith a cavi ty varnish (GC Int . Corp., Tokyo,
Japan ). Pat ients w ere provided cont inu ing dental care
as required at the subsequent recal ls.

A ll of the GIC restorations were assessed as being
cl inical iy acceptable at the t ime of their placement .
Further clinical assessments w ere made at six , 12 and
24 months using publ ished criter ia10(Table 1). Evidence

of act ive car ies w as diagnosed by cavitat ion and
sof tness of dentine to careh l probing w ith a sharp
exploret Fol low ing an init ial t raining per iod, al l
obser vat ions w ere made and agreed simultaneously by
tw o experienced dent ists (m f , X CC).

Fi nd in gs w er e ent er ed int o a d at abase an d an alyzed

(RJS) usin g a so f tw are p ack age (Pr ism 2 .0 1, G r aph pad

So f tw ar e I nc ., San D iegq Cal i fo r n ia, U SA L Cl i n ical

successes betw een the t w o E eam en t m eth od s fo r th e
n um ber o f r est o r ed cer vi cal t oo t h sur faces an d t oo t h
t ypes w er e an al yzed d er W O year s using Fi sher 's ex act

t est - C um u l at i ve successes to r each t r eat m en t m et ho d at
each recal l w ere al so calcul ated -11T h e p ro babi l i t y level

f o r stat i st ical sign if icance w as set at Á=0 .05 .

RESUtTS
M l pat ients except tw o who died during the second

year of the sm dy w ere seen at each recal l . T he W O GIC
materials w ere evenly distr ibuted between the tw o
cavi ty pr eparat ion methods (Fisher 's exact test ,

187



Table 3. Number
by restorat ion size and

Fuji IX GP 33 (Z64 } 2 (16 } 23 (18Ö 7 (56 ) 65 452.O) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
k eu c-M olar 31 (248 } 4 {3.Ì , {71 1 1 16 {11 8) Ø é 8.0) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Tou l " (51 2} 6 " -m 32 (M f- i n (18.4) 125 11Þ ) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
FishÄ exact m t M -C M Ø 3¤ i         

¤sEMisdeal ly sÑ ziaØ ñ ª ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

p d .62 ). T h e r at ings an d cu m u lat iv e sur v iv al s at each

r ecal l fo r t he r est or at i on s p l aced usi ng t he W O cav i ty

p r ep ar at ion m et h o ds ar e sho w n i n T ab le 2 . R est o r at io n
l osses (sco r e=4 ) acco u n t ed f o r 82 .8 p er cen t an d

m arg in al d efect s t or 17 .2 per cen t o f t he f ai l ur es. T here
w er e n o in st ances o f u n sat isf acto r y r est o r at i o n w ear o r

act iv e r ecu r r en t car ies d et ect ed . A f ter t w o y ear s,

cum ul at ive r esto r at io n successes w er e 65 .2 per cen t fo r

t he con v en t i on al and 66 .2 per cen t º r t he A R T m et ho d

o f cav i ty p r ep ar at i o n - T h er e w er e n o stat i st ical l y

siÁ i a can t d iHer ences p r esen t bet w een t he W O U Viw
pr ep ar at i on m et h o d s f o r r est o r at io n successes at an y
r ecal l p er io d (F i sher 's ex ac t t est , P= 0 .6 2 ¤1.OOL

T herefo re, t he n u l l h yp o t hesi s w as accep t ed .

Tab le 3 sho w s t h at t h er e w er e sign i f ican t ly m or e

cer vical r est o rat i on fa i lu r es ah er W O year s in t eet h

w i t h t h ree o r m or e r esto r ed su r t aces, p r inci p al ly fo r
k et ac-M o l ar (P= 0 .0 0 3 ). T h e m o r e ex t en siv e

r esto r at i on s acco un ted fo r 79 .3 p er cen t o f t he t ou l

fa i lu r es (P´ 0 .00 0 1). Sim i l ar ly, Tabl e 4 sh ow s t h at t h er e

w er e sig Ei a can d y m ore r est or at io n fa i lu res i n anter io r
t h an i n p o st er i o r teet h , agai n p r i nci p al ly fo r K em e-

M o l ar (P=0 .04 ). Ex am p les o f r est o r at i on d eter io r at i on

an d h i lu m ar e show n in Fig 1, 2 .

A l t h ough t he num ber o f p at i en t s w as sm al l , because

o f r ec r u i t m en t and m or t al i t y p r o b lem s, t he alm o st

ident ical per cent ages o f cer v ical r est o r at i on successes

fo r bo t h t h e co n v en t i o n al an d A RT p r ep ar at io n s
m ir r o r ed t h e a lm ost id ent i ca l , but h igheñ per cent ages

o f o cciu sal r esto r at ion successes f o r bot h co nven t io n al

A RT p r ep ar at io ns t h at w er e also r est o r ed w it h
m o r e-v i sco u s G I C sJ A H o w ev eñ t he cer v ical an d

(per cen tage) o f cerv ica l rest o rat io ns

by too t h t y pe and m at e r ia l p er fo r m an ce at tw o years

(percentage)
material

yem
MÐ QMm ¿ërhú Ð

DI Sc U SStON

and

Table 4. Number

Anterior PosteriorMaterial
Intact Fai led Intact Failed

Fuji R GP 18 (14.4} s (48 } 38 {30.4)f 4 {32 )
k etac-Molar 14 (112} 25 {12.0} 26 (20.8)á 5 (4.O)
Tou l 32 0 5.6} 20 {16.0) 64 (514 ) 9 (7.2)
Fiª ®¢ exact test · ê£-04¤ PzO.48

- s ta t i st ic a l l y sig n i f ica n t .

f I n cl u d es a v e m o lar s.

á I n cl u d es f o ur m o l a r s.
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of cervical restorat ions
ped ormance at two

Fig 1. GIC cervical restor at ions one w eek after placement in the
canine and Ôrst premo lat

Fç 2 . Ç Ee u me GIC restorat ions at É e W Eûym mview- T he
sur faÁ s of the GICs and t eeth are m ined. h t he canine, the distal
par t of the restomu on hÊ h ctur d , but t he base of t he ex Em ed

cavi® w as hard .

o cel tIsa l sHId es ar e not com p ar ab le because t he pat i ent

p op u l at i on s w er e qu i t e d i f f er en t , as w er e ch ar acter i st ics

o f t h e d iû r ent t oo th sit es-

Ç 1e oper at iv e t r eatm en t o t r am p ant r oo t su r face

car ies fo l low ing cer Vico facial r ad iat i on ther apy can k

v eÇ d i f f i cu l t . T he m ar gins o f ac t ive lesi ons ar e poo r ly

def i n ed , an d access fo r cav iw p r epar at io n is o f ten

restr ict ed an d uncom f o r tab le fo r th e pat ien t . h som e
si t uat i ons, pat i en ts m ight be u nab le t o att en d a dental

cl i m e fo r convent i onal operat iv e t r eatm en t . H ow ever,
t he p r esent st udy f oun d ö Ä sim i l ar success r at es w i t h

G I C r est o r at io n s co ul d be ach ieved w hen using eit her

r o t ar y o r h an d i n st r um en t at i o n al one f o r cav i t y

p r epar at ion (T ab le Z ).

u r geñ m or e ex t ensive r est o r at i on s accou nt ed fo r

7 9 .3 per cent of al l fa i l u r es, usu al ly f r om d i slo dgem en t

(T abl e 3 ). T hese h igher f ai l u r es ar e at t r i bu t ed to

in cr eased d i Î icu lt ies w i t h t he op er at i ve p r oced ur es

(w i t h p o ssi b l e i n ad eq u at e ca r i es r em ov al an d

resto r at io n p lacem en t ), r educed eHect ive m echan ical
r eten t io n , an d t o t he lon ger m arg i ns o f t he lar ger

cer v ica l r est o r at i o n s bei n g at i n cr eased r i sk fo r
deter i o r at io n an d f r actu r e. T he h igh er f ai lu es r epo r ted

Total

65 (52.0)
60 (48.0)

125 (100)

É  Ù ô ¢ Den¥ l JOUWØ 2Þ ì ;É :3 .
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D islo dgeEI len t (82 .8 per cen t ) w as t h e m ain r easo n

fo r r esto r at i on fa i lu r es, fo l l ow ed by m ar gin al d efec t s

(17 .Z per cen t ). A l th o ugh ther e w er e no in stan ces o f

r ecu r r en t car ies o b ser ved f o l l ow in g t he d i slodgeEElen t s,

t her e w ou l d have k en m any in st an ces o f resi dual

in f ect ed d en t ine rem a in ing at t h e t im e o f p l acin g t he
G I C r est o r at i o n s-13 H ow ev eñ Car i o gen i c m ic r o -

o rgan i sm s sealed ben eat h G I C have been sh ow n t o

d ecr ease sub st an t i al ly in n um ber an d ad iv i t y i f t h e
cav iw r em ain s sealed -1È 6 A r eci p r ocal d i f h Sio n of

v ar i ous i on s acr o ss t he d en t i nd G I C in t er face has al so

been dem o nstr ated f as w el l as G I C aug n en t at i on o f
th e p hysio l ogical r em i ner al izat ion o f car io us d en t ine-18

Fo l l ow i ng t he in it i al p l acem ent o f G I C r est o r at i on s

ov er car io us den t i ne, t hen h ar d den t i ne w as r ep o r ted
cl i n ical ly in 4 5 per cen t o f cases af ter seven m on th s-19

O ne A RT sm dy also f o un d t hat fo l low i ng d islo dgem en t
o f t he G I C r est o r ad on s over 6 -3O m o n t hs, 5 6¤82 per

cen t o f t h e cav i t ies h ad h ar d d en t i ne, f r eq u en t l y
dar k ened , p r esen t m t h e n oo r s an d w al l s-20 Sim i lar

ob ser vat i o ns o f har d d en t i ne f o l low i ng r est or at i on

d islo dgem en t w er e m ad e i n t he p resen t stu dy. O th er

cl i n i ca l St u d i es h av e o bser v ed t h at w h en t op i cal

f l u o r i d e gel s w er e n o t u sed f o r x er o st o m ic an d

i r r ad iat ed p at i en t s, secon d ar y car ies w as associated

sign i f i cant ly less w i t h G I C resto r at ion s t h an w i t h ei t her
am algam or r esin co m posi t e r est o r at io n s-n A2

D esp i t e r egu l ar d en t al car e a f t er cer Vi co faci a l

r ad i o t her apy, t he o r al h eal t h o f t h ese p at i en t s i s

co m pr om i sed w hen com par ed w i t h t h at o f h eal th y and
new l y d i agn osed m sop har yngeal carci no m a p at ien t s-4

Ear ly act i ve p ar t i ci p at io n in d evel op i ng p r even t iv e an d

t h er apeu t i c o r al healt h sE ateg ies is im p or tan t f or

add r essing t he o f ten , p o o r q ual i t y o f l i fe o f p ad en t s
w h o h av e r eceiv ed cer Vi co f ac i a l r ad i o t h er ap y-23

A l t h o u gh h r t h er st u d i es ar e r eq u i r ed , n ew er

r ad i o t h er ap y t r eat m en t p r o t oc o l s m igh t assi st i n

l i m i t i n g t h e f r eq u en t ly en co u n t er ed ad v er se o r al
seq uel ae-24

CONCt USl ON s
Th i s t w o -year st udy i nv o lv ed 15 p at i en t s w it h 14 6

r ad i at i on -i n d uced r oo t su r f ace car i o us lesio n s r esto r ed

w it h m o r e-v i sco us G I C by o ne den t i st , using W o cav iw

p r epar at io n m et h od s. T he cu m u lad ve success f or t h e

r esto r at i on s w as 65 .2 p er cen t fo r cav i t ies p r ep ar ed

w hen usi ng co nven t ion al r o t ar y i nst r um en t at i o n , an d

66 .2 per cen t w h en usi ng A R T h an d in st r u m en t s o nl y-

w i t h ou t stat i st ical o r c l in i cal si gn i f i cance (Pµ0 .50 )-

R est o r at i on d i sl od gem en t accou n ted f or 82 .8 per cent

and m ar gi n al d efecÊ f o r 17 .2 per cen t o f al l fai lu r es.

I E er e w er e n o in st an ces o f un sad sfacto r y r est o r at io n

w ear o r r ecu r r en t car ies o bser ved . T eeth w i t h t h r ee o r

m or e resto r ed cer vi cal su r faces acco un t ed f o r 7 9 .3 p er

cen t o t au fai l u res (Pd .000 1).

¢ ¢ ´ ian DenÙ J£umal a msm :3.
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