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Clin ical Evaluat io n
£f a Fl£w ab le Res in c £ m p£ s ite

and Flow ab le Co m po mer
fo r Prevent iv e Res in Rest£ rat IOns

~

Clinica1Relevance
F low able r esi n com posi t e × ld fIow abl e com pom er cm be u sed for pr ev en t iv e r esi n
r est or at i on s. T he r epai r sh oul d be per for m ed im m ediat el y} i n case th e pr ev en t 1ve r esm
r est or at i on develops a h -act ur e or logs-

SUMMARY seal an t in car tes,Ë " a ssur es- m e teeth w er e
evalu at ed at s, 6, 12, 18 an d M -mont h i nter va18¤'I E i s cl in i cal st udy evaluated th e r etent i on an d Aa er thr ee month s- a11 205 t r eated teeth w er e

cad es pr otect ion of a g ow able m in composiu com pletely in t act - A f ter si x m on th s, " of th e 71
ý ow h e) an d a a ow abl e compom er ò m d ¹ ² Ã at ed w i² Eow able m sin composite and
m ow ) Ø ed h pr event ive m in m stom tEons ´ ú of the 70 teeth t r eat ed w i th g ow able

mpam d Ø t he Þ nvent i oÐ pm vent ive m m pl v m par ed Ø 57 0f th e 58
t echn i qu e w h ECh u ses a r esi n com p osi t e É ¢ : Z J  ½ e:  n Ø m I pm v´ M
$2 ¹ )2ZL2 22?422% TEJt Z :::¢:þ22Î ZL;;ö :fd Ai22
i ous cavi t i es l ess than 1.5 mm in w idth , wh i ch 61 of t he m teeth Å eat ed w i th g ow abl

m obt ain ed Ë om 165 ch a dr en aged 7 t o 15 w en com ph ü , compar ed to m of t h e 55
Yem - F low able m in Ø mm i¦ m m ed Ø z r M ¤² É e conven " OM pm v´ i ve

z z ´ £Ú ZEJSefz;ç ¢ ´ æ d JZ Zö ÒÔ i22
Ë ee g ssum s- For the Þ nt ol gr oup, 59 t eeth w en 54 of t he m u eth Uª ated w i t h n ow able
t r eated w i t h r esi n composi te i n can t ies and pomer wer e comph m comp ar ed t 0 47 of the ss

t eeth M at ed w i th t h e conv ent mnaI pr even t ive
r esin t ech ni qu e. Aº er 24 mont hs, 49 of t h e 58
t eet h t r eated w i th g ow able r esi n composite an d
45 of t he m teeth m at ed w i th a ow able com-
DOmer w en complete, compar ed t 0 42 of the 52
teeth M ated w i th t he conv en t i on al pr event iv e
m sin t m h niqu e. m er e w er e n o st at ist icalIy si g-
nm ean t di Eer ences m r etent i on r at es among an
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groups d er s, a 12, 18 or 24¤mon² s u, µ0.om. On e am m malants (-
t ooth t r eat ed w i th n ow able r esin com posi te and chipped Øeth foj
one tÞ t h tm at ed w i th a ow ab le Ø m pomer devel- (Small , 1996).
£" d car ies aa er m an d M mont h , r espect iveEy- mowable matm
r eSUIt ing h -Om par t i al 1088 at "cad es-h -ee Es- resins: " ma ÂEe
sum ." Fi ve teeth developed car i es h th e con- and mom oh þ

vent i onal pm v en t i ve m in gm u p ; one d er u eaa er Ø plam a
month , tw o d er u mon t hs and on e d er 24 Þ m enuonaI mst
months, due to l oss at cavi t i es. T he a n d car i es able maØrials h
om u Ted d er M mon² s, r eSEal´ n g h wm pad al used fbr minimal
l oss at "car i es-h w a ssum -" m e d i fTer ences in sealant ¤ ² e U

car ies development among th e ² r ee gr ou ps w em When gowable n
not staö t i cal Iy si gn ia can t QBµ0.om. 'I E is stu dy É ey ap" ared t

su ggest ed t hat a ow ab le r esi n com posi te an d mater ial used
now able compomer couId be used for pm v ent iv e Flowable Þ mpoz
m ein r Ä tom t ion s- M eanw hi l e, a v i gi l an t m ealI ø Mi¥ s d zat ø ©84
ú £Ð d h fon ow d ë quef o t pe É k of fai l un m m iÇ s m d i
for g ow able m at er ials m uar ô ¤Ë " " × SU × ¤ É ó Ø impmv4

ÓE e m pair sh ou ld be per fon nú ¿ im m edi ate13̧ m pm Peruè £f Á
cm e th e pm vent ive m sin r estor at i on develops a whiIe d m mt aiz
h -actur e or l oss- tional glass ion

l NTRODUCTlON
ÓTze pmv× EUve a teng on of caviUÊ in u ze b úau nent of
oÞ lm a1 Ø d es º r pernlanent molam in chi ldren has
been m use fbr Ø me Ume. Am rding Ø pmvm u b e
a tena on, alI piu and ESSUZØ an eradim¼d wi ² a
bur when ² e Ø£² i s pmpaz-ed m order Ø eam d 1e
placement of amalgam- This means ² at some non-car-
iom k mth gu ud un is sau tSØ d dur ing placement -
For tunately, a bet ter under standing of the car ies
pm ¹ and mmineral izati on have cat alyzed the evolu-
tion M « ries management ewm GV Black's "« ü nÒon
fbr pmvenUon" Ø "minimal ly invag ve" (MurdÞ h-

Kind & Md a m , 2Þ 3). Simonmn (1978a) dØ a t bed a
minimalIy invaa ve pmparat ion and msØrati oEL whid
he named dze pmvenÎ ve m m rØ Ørat ion- This F -epa-

m uon only mmoved Ø r iom piu and assums, ua ng
m a l bu s, wiÉ ×ô ² mmom l b× -ely m ad mg mØ

denu zu m some cases, only enamel was mmoved- m e
k mth wu rÄ Ømd using m adhea ve tÜ k zique wi th a
M® ly mled M n Þ mpoa te ¤ ² e pmPE ed piu and
assures, covering ² e remg ó ng piu and assum s ÷ ×
a sealant (Simonsen, 1985). One pmblem with dze pm-
ventive rÄ n td mique wm d zat it mquk ed dze um of
two diEerent ma d d s.

Fzwm u ze u m e t hat a n ow able m m Þ mp08i t e w u
Er st desa t h d by Ibsen ( 1972) fbr use in r esØ r ing cer -
vi© l em a on , n ow able m m Þ m ø ³ ô have h Òn used
Ø solve d m i caI pm bl em s, £b n m sit uat i ons w hen no
sp´ Ec m at ed al h ad pr ev iously ser ved . T h em m at e-
r ials have MÒn used m t he m m ix-m at er i al ¤ non4 ar -

ious am al gam m ar gin de¤ ü (Robe¡ , Ch d Ø n &
M m d uson , 200 1), as st ress-r eUe¦ ng gingival iner e-

menu m Cl am I I m sØ m t iom (M d m st om & od zem ,
2Þ 2; Esu f× 1, Eñ d m & I Jem fhldeR 2´ ò , u pit and
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assure m alants (AutiÕGd d, ½½2) or Ø bond k Ûgether
chipped teeth for a long-ter m tempor azÃ emergency
(Smd 1, 1ñ æ).

Flowable mater ials am a modiEcation of mgØrabve
msim ; thus, they tend Ø Þ nt ai n lower m er Þ ntent
and mom of a msin mat iz Flowable Þ mm iô am
eaa er Ø plam and mom seIEadaptable Þ mm md Ø
Þ nventional msÐrauve msm Ø mpOa tes- " Eese now-
able maØzt als have a visÞ sit y that d ows dzem Ø be
umd º r minimally invag ve pmpu -ati OM MEd d so as a
sØ lm t fbr the unØud ed p× t of dm m 1118al smf ace-
When nowable ma n Þ m" si¥ g wa -e & -st mk oduØ d,
² ey apé ared Ø be a one dimena m al rÄ Ømtive
mat er ial used i n pr event ive r esin restorat ions.
Flowable Þ mpomem am polyad d-md iEed mm com-
ø æitØ dzat ø ç ´ 8 ² e d mm ctä Êti@ £f both aowable
Þ mpOa tes and glass ionomen - Flowable Þ mpomem
d a m Ø impmw ² e adhea ve and nuozt de mteam g
pmPer u¹ or Þ nvegt ional glass ionomer cements,
whiIe d m mtaining ÂÄ ¹ ² eUc pmPeruõ of Þ nÉFen-
ti om l d u s ionomer Ømenu - As pmvenuw m m
mgØmu ons have evolved, nowable m m Þ mpØiUá
and Eowable Þ mpomem have become a logical d oice
for zÄ Ør ing ² em lesiom .

" ï d miØ 1° udy evaAua¦ d t tze mtention and Ø Ò¹
pmw uon oif a gowable msin Þ mposi te (mow h e,
EZema m k ulzer GmbH , Wehr hein, Gem any} and a
nowable compomer (DÏ -act Fl ow, Dentsply bzc,
Mi lfor d, DE, USA) for pmventive m m m torat ions
Þ mp× Ð Ø dze Þ nvenaonaI pmventive m m ta h-
niÕze (Simonsen 1978b).

METHODS AND MATERIALS
Ð 1e guù ´ ts wen mz uited e£m pati enu sõ Mng mu-
t i ne dental care at · m Depar tment of Pediat r ic
EM ö ® , a ozm Ølog Ø I HØ piu 1, Peô 1g IJnivem ty
between 2´ MOand 2Þ 1. The suù ecü " lü " d º r dm
study included 165 cMI² -en, 79 boys and 86 gir ls, ag´

7 Ø 15 yØ m, with an average age of 1Oyears and 5
mondzs with 205 permanent molar s Þ ntaining smaII
car ious legions. The prmedun s and potenUal ² Þ m¤
º ¡ , m b and beneau wem « plmned Ø GEe pm-en¥ ,

and »Eeir mtbn ned Þ nmnt wM Obu med.
" 1e widuzof É e smal l Ø xtom caviU¹ was limited Ø

1.5 mm, Þ EEUWIled by a SEnd round bur (N£ 2 ZWIEld
bm IOS #010, 'ITEm aa FT DM h eumaL BOUÁ Ø

Cedó Fmn´ . ÷ × no limitat ion on deph m e
resØration preparati on only mmoved dm u dous
legions using small bIm (N0 1m round b®, ISO #Þ 6;
Mn 1 mnnA h w TRO î ma anA N0 2 mund hnr IRO
#010, ÓEomas, F FDM Pneum at ). m e Ø r iOIls Ø viUØ
extended no a Ut her th an t he medium thi rd of ² e
denu n - T he Ø vi t iØ w em m Þ rd ed on a " sk etch map" of

m lug on SUrf am m ozd er Ø be m d w ¢ ed Ø a ly d½² 1g
d m fbl l ow -up exami naUon . T he teeth were etched for 3o
sa mnds wid E a 2096 phØ phor ic ad d eØ u nt (Ef em eus
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E dzer GmbÕ, w d zrha n, GezÄ m y), then r inmd for 2£
" Þ n² wi th m air-water spray and dr ied, leaving ² e
d¥ Un slight ly md gt In ² e Þ nvent im d pmvenuve
mm group, ö e Ø Ê " ¹ Wä e büa d wi² EØ EEaa ze
a ve (Singie Bond Adhesive, 3M Dental pmducts, St
Paul, MN , USA) and polyma tz´ tbr 20 ØÞ n² ua ng
a cur ing light (Sõ ô m , Eh nu ply h M I¤ d, DE,
USA) wi ² m output intena ty 2 420mW/CEI-- Ð ze
pmô m tiom wÙ ö Ä EØ Øred wi² a mim -hybzt d
mm Þ mô Õ te (Br il l iant , c £lt&nd Whaledent Inc,
AIUtattezu Swit zer land) and polymer ized fbr 4O sec-
on² Óh n matning Ø d Ø ¤ü " pb and M ums were
z, d zted for a few õ Þ n® , unul the a z fam wu d mlky
white and Þ vez-ed ÷ × a sealant (COZEd se, 3M Dental
pmducU) Òk mü 2). h ÀEe aowable msin Þ mö site
and aowable Þ mpom® g Ä " ' aII p4u and aØ½ Ø
wen Þ ated wia s×Egle Bond adh¹ ive and polymer-
ized º r 2O seÞ nds. FoUowmg »1e Þ a² zg wid z aa m-
a ve, the aowable zÄ n Þ mø Ä " (Flow h e) and now-
ú te Þ mpomer (W Tact mow) wem a spensed © " × b
av04ding air bubbles by using the needle pmvided by
uze manuh ö m r, and potymeru ed for 4£ " Þ n²
(R g m 1). " 1e ÁÔ ua on wm a¾128ted m the three
gzwups- Car ea21 moisture Þ nu-ol wag maintained by
um g am pØd Þ Ø n-mU-imh u on pru ¹ dun g and a
d ak -side as stant -

h o hundred and ave ¥ eu z h m 165 d 1adz-en were
t u  d at ba» line- ARer »m e monÀÄ, 165 duldr en
wit h m 5 Øe² were avai lable for evaIM Uon- ARer a x
monö ¡ , 1Ø d il² m wiö 199 Øed z wem evaluated;
d er 12 mon· Ø, 151 chi ldren with 189 teeth were eval-

uated; afh r 18 mon² s, 139 d Ei l ² -m wiÉ 176 Çeö
wen evaluated and ab r 24 mon² 8, 130 dEil ² -en wid1

167 u eth wen avai lable fbr evaluat ion d hble U-
Furt her evaluauOIls wem not perfbn ned, due Ø ÂEe
excessive dr opout rate. The pr imary reasons for
² wpout ind uded × may mlocat ion or rÍ ó d Ø Þ n-
Unue m d Ee ° udè

Óh e u amu mu on º r m sØm u on m t enUon m te and
u d es pm t ecti on wer e Þ ndu ct ed ua ng d Ee fol lowing
u ited a :

G- i n t act r Ä tor ati on -

1- 4 mmpld e m ¶ £m u on at ² e cavi t y, wi th Ë ad um or
lØ s at the U Ties-h e assum , but no car iÊ developmen t .

÷ - bzÞ mpleÇ msØmtion Ù ö e cavity but n£ « d õ
development .

$ - Þ mPIete mgtom uon at dze cavit y, ÷ × a æactuz-e
or lØ s at dEe Ø r iØ ¤ó Î ESSEIm wiO1 cariÊ develop-
ment .

4 - KEÞ mPIete mgØrati on at the cavi ty, with md Ø
development .

ÓEe mtenti on, Þ nCHuon of dze mstom uons and « rtes
wem evaluau d wi² a dental explorer under visual
kmé ÔUon. InÞ mPIete msØra" ons were m t mapplied
h M¢ m mBmkmÀmØØEta dm² ½EniHm nf mvhamm ma

A Þ nungeney u ble and a mixed model were used fbr
data analysis. Fisher h Exact E st was used Ø compu -e
dze Wé g of mated ² for ÓtenUon raU¹ and cart¹
incremenU.



£ in a Litz EÄ lua uon of Ê OWEMe Mate ria ls b r p reÍ entiÍ e R esin Res tora tions

Fig »± 1. º Ø ë Û á I W¿ à ¿ d m , ± ,ð ±'
æ æ v m d Á ðÅ m w° ¤ æ æe n Ø ææ IS-
FWÄ Ä : A FM mæ æ r Rmt p m m ne Tt
FYKé r wÍ Tm MS a ææ æð m Ä a x a a ï ® -

sum-

Rg »ã 1D. n Ø ² £Ä ® ,ô ed b r 20 8Ôm x¸
W° an aB¤½ ter m w aM d ç , Aè ç ª ' Ø

Ä ,¤ s4² ±Y FVÞ t
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Rgum 1C. ÇØ é¡ ts e² ± br m î ²
ÁÞ W° ´ %Hmw mÒcaM eUØnt

FIgure t B. " ± ,Ô tomü m pmm mü m Á w
mnm± ª' « ¡ XAS ææm wÍ m Jt aFV axte F
¡ é Ä to Wç sunÄ ¨ d Fó heamv tÞ Ä SÄ b
ô ± . Çö WW Td gm Ø wv ts É ,aed é 1.5
ö " ' WÍ , m ¸ WMü MVm ô Ð Ä .

Rg m t E º Ø a ÍÖy aru oaM¹ ÐØ Ñ¤
SW ° ææ am UØ tM MWTSÖô BUU
Ad æ±W.

Fig »ô 1F. n Ø ½meu e maææ I S dô -

pe ð ð a mÉ « , am kgÛ aAr a b  s w
tAð ª , Ç Ç Ô© WOÐ ç d hy Wô nØma Î
ô Ã ñ

REStJ LTS
× Ee disb tM Uon of m t enti on and car ies development
d er 3, 6, 12, 18 an d 24 mona s i s show n m ÓÍ l e 2.
Ab r · r ee mon² s, a11 205 U eau d ü e² wem Þ m-

PIet d y inu ct Ab r  x monô , 66 0f ² e 71 ¹ ² Ø ated
wid I Eow abl e m sin Þ mé sit e × ld 65 of the 70 teet h
» eated w i² n ow able Þ m pom er w er e Þ mPIete Þ m -
PE ed Ø 57 of ² e m u eú ² -eated w ith the Þ ZEVen-

t i onal pm vent ive m a n t ed m ique. A ð er 12 mond m 60
of · ª Ä t eed 1 m ated w ith a ow able r esin Þ mpoa te
m d 61 of the 67  et h b -eaØ d wid 1 n ow able Þ mpom er
w en Þ m PIet e Þ m p× ed Ø 51 of t h e 55 Ñ ö m a¼d
wiö ÀEe Þ nventi onaI pr eventi v e m in technique-Að er
18 m ond 18. 53 of the 6 1  ed 1 t eat ed w i th fIowable
resin Þ m õ ô and M of th e 62 t eed 1 t n aM with
a ow abl e Þ mpomer w em Þ mPIete Þ mPE ed to 47 of


