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Table 1 Caries-related factors used for the Cariogram

Factors

Information and data collected

Cariogram scores

Caries experience

Diet content

Diet frequency

Plaque amount

Mutans

streptococci

Fluoride program

Salivary

flow rate

Buffer capacity

DMFT

(data from oral examination)

Lactobacilli counts
(Dentocult” LB)

Number of meals and
snacks per day

(data from interviewing)

Plaque index

(Silness and Loe index)

Mutans streptococci
(Dentocult® SM Strip mutans)

Amount of fluoride available in
oral cavity

(data from interviewing)

Paraffin stimulated

salivary flow rate

pH of saliva after tritration with
HCI

- O w N -~ O

- O w N

- O W N =2 O WU DN 20 wWwDN

N - O W N -~ O W N

: Caries free and no fillings

: Better than normal for that age group
: Normal status for that age group
: Worse than normal for that age group
:10° colony forming unit

10" colony forming unit

:10° colony forming unit

10° colony forming unit

: Maximum 3 times/day

14 - 5 times/day

16 -7 times/day

. >7 times/day

:<04

:0.4-1.0

:1.1-2.0

:>2.0

:<10" colony forming unit
:10°-10° colony forming unit
10%-10° colony forming unit

- >10° colony forming unit

: Maximum fluoride program

: Addition fluoride measures

infrequently

: Fluoride toothpaste only
: No fluoride

:>1.1 g/minute

: 0.9 - 1.1 g/minute

: 0.5-0.9 g/minute

: < 0.5 g/minute

:>5.5

:4.5-5.5

1 <45
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Table 2 Mean + s.d. of chance of avoding new cavities, salivary flow rafe, buffer capacity and plaque index at baseline 1 and 3 months after

appliance placement

Time

Baseline (Mean+s.d.)

1 month (Meanzs.d.)

3 months (Meanzs.d.)

Cariogram (%)

High risk 45.7414.9 56.23*15.4 46.3+23.9
Low risk 77.8li11.3 68.3£17.2 64.01!20.3
Salivary flow rate (g/minute) x

|| - !
High risk 1.3£0.6 1.7+0.7 1.8+0.7
Low risk 1.9+£1.0 2.1+1.0 2.0+0.9
Buffer capacity
High risk 52+1.0 5.5+0.8 5.5+0.7
Low risk 5.5x1.1 5.6£0.6 51x1.2
Plaque index ”
High risk 1.4|10.4 1.6£0.4 1.810|.5
Low risk 1.2+0.5 1.4£0.5 1.6£0.7

= significant difference (p < .05), ** = significant difference (p < .01)

based on repeated-measure ANOVA
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Table 3 Mean rank + s.d., median (interquatile range) of amount of Mutans streptococci, Lactobacilli, diet frequency and fluoride program at

baseline 1 and 3 months after appliance placement

Time
Baseline 1 month 3 months
Mean rank Mean rank Mean rank

esd Median(IQ) esd Median(IQ) isd Median(IQ)
Mutans streptococci
Highrisk ~ 1.2#1.2  2.0(0.0-2.0)  0.9+1.2  0.0(0.0-2.0)  1.7+1.3  2.0(0.0-3.0)

| : |

Low risk 0.6x0.9 0.0(0.0-1.0) 1.1£1.2 1.0(0.0-2.0) 1.3£1.1 1.0(0.3-2.0)
Lactobacilli
High risk 0.4x0.7 0.0(0.0-0.8) 0.5%0.8 0.0(0.0-1.0) 0.6£1.0 0.0(0.0-1.0)
Low risk 0.1+0.4 0.0(0.0-0.0) 0.3£0.6 0.0(0.0-0.0) 0.6+0.8 0.0(0.0-1.0)
Diet frequency
High risk 5.3+1.8 5.0(4.0-6.0) 4.5£1.8 4.0(3.0-5.8) 4.4:1.7 4.0(3.0-5.8)
Low risk 3.5+0.6 4.0(3.0-4.0) 3.7x1.0 3.0(3.0-4.0) 4111 4.0(3.3-5.0)
Fluoride program
High risk 2.1+0.4 2.0(2.0-2.0) 1.8£0.7 2.0(2.0-2.0) 1.8£0.7 2.0(2.0-2.0)
Low risk 1.8+£0.4 2.0(2.0-2.0) 2.0x0.0 2.0(2.0-2.0) 1.8£0.4 2.0(2.0-2.0)

* = significant difference (p <.01) based on Friedman test




122 J Dent Assoc Thai Vol. 62 No. 3 July-September 2012

AuliBunoudeiiouny ~  wsdlneenlawindy 0.6:0.9 wa
a 4 A o o A A = )
ananrsasiiadniullugs 3 weullAn 1.3:1.1 TauAnsng

fiuatiedie AynIe D5 (p < .01)
Bunandeuaninudala acudlunisuilnaanung

wanuilsuazimiauaznislaiungeslsfneunniecile

WAZNNEUAINIIRALATRINDARHUTHAR AU 289719 B9NgN

ladnwupnuuanseageiivde An1e D6
a o
UNIANFTTU

-~ g o o -
n9ANEHTITANDgAIN ATYIRIN1TsLEUAN
A - . A s 4 da a4
Ceslunisiiafuyresilisdniuatinfauuy d9luennil

ol

neieewAUNTadeying " Tuaneiniafinlsaigy
Tmpanuaeadesaniu nsdsvidiudaeueilaunsulu

20, 21

eSS0 2°) e

UnednRufNuNn ANean19ANEN89 Al Mulla WazAE
wuindlasnguiiasunuiueesiiuguazgaatination 5 Fu
ﬂ@umumﬁﬂmmmummimmﬁumﬂmeumummmmu
#Anlann mmmmmimmﬁuqiwwﬁqmnﬁmﬁm 52 u
A P ! Ao %
warnaatazasilalludasindinguindaiuruduaesiugy
wavgaiasndvizawinny 2 fueenglsfiany nsdnwsingn
Wunsiuestounsusnisziiuaniu aelunisfiafugaes
v o 1 dl < i’ o d‘ ) 2
gilhadniuludosis 5a-unesfneuaznenirsesiialiudn
AR = H= o = a A
wintiy AsdunnsAneniasjadulilinislssiduaca el
mmﬂmﬁumwLLmemim\im n@ﬂﬂmwnﬁ%w
T wsazdudensiaiuyluddassusnieufiaiesile
FofturiinRouiuuazudeannaneioielluds 1 Weuusn
Auigzaz 3 hau
co . PR = X Y
nasfauunngnAEL el lunnsinunil anadas
o = o das o - o
AuntsAnun luaannldueslawnsulunisdssiiunanu g
Tunafiaiiuy 3edngihsegTunguanu” aerliarilenn
wanaenaiaiuyluinnndfeaar 60.0%% usilunng
= 2y \ ! A DI =
Anwilal awnsouianguansand” enldazidenlindnils
Wasannidunns@nenuuuludrensia prospective study) uae
IS o o 1 all o o vl o L7 dl Y a o
finasiandiniuue i lddauaugiloafidnsaunisidy
T luanuananin
Tunguaau” serwudn ndsaingilausaiezesile
oiuliudn Arlant wan@eanisfatuyluiduueliiuan
asnesalfliasuavanasad1eliiy Aty DANszaz 3ihau
V@ 1 ¥ Y -ﬂl 1 QI o = dl a
w aaldiududidilaennenEudniuaziaou aelunisiin

Wueen usindsanndnpsesiadniiuliiont Aafugas
X A \ ~ d o Ao '
Tudlaszaznaiduliiies 3 hauusn tladaniiuasanisanas
] A a | a X \ oA
STaNG ol W L TR TN S bR T PN PNl QBN T PG Ml N N o
g - . 4 oS X L.
pasiffunnntadounu ~  wesllneanle danaauatiiedlil
AN DavasanfaaTasiiallly 3 neuusnuiy
wanaNUanLTN Eunaunsuqauad mauaniniudala uas
A lunsuilnaaswanuilazinmaiiuun Ifuiiuay
4. g S X . v ¥
atasiaiias Aauusiilunisiisauaasiiadanalsaiiugieu
uiladatlasiulsaiuy 1Hun dnsnislnasesinanauas
dsz"nEnmlunistfuniaznsa-snaaesiians ndsangioe
a A A o 2 = o o a X g o
Anrrasiiadaiulllu 1 weuwsnTinnsiusiaawantias
uaranadluszazionn 3 wew wmiunislivigealsslaid
ANLANANNeE 19Tl A1 DAdesannaAne il
Tdnllunsnumsnsanifiudamlszaniuaesgilos Taawudd
gilae auwlugflden"Wun avlgealsmiduilsyan Siieauna
snendnislasulllden " Hun il 'sun waeegeslssly
TRRMANE TeuAsanL 54" unisiiudayanszazinan 3
I T I A o o
waundsangihamnesesilatiu §adulaliAuuzingg
Aunisiaenlduaninet miunisquasundedesinaiu
AN NlvuAgUaennaie
azelafinu paansyezaan 3 e ArlanT MANLAL
naiafuyudeesdiaens asnguiiniswlasuuaausl
wunsdunguiulunsiaznguanu” e LLﬁdm’wT@m wan
L@mmsmmﬁumiuulumﬂ%m@wmmm mmm@mm us
fele_andnfenas 60.0 luanisiguhanguiitnanm o auu
Arlam waniaesmsAafugluldAsndnFenaz 60.0 naen
sraizina AN wiazwudnlu 1 1mauwIn MAIaINFALATEY
A o P o a L a X P
Hadniuazidlant waniaoensiaiuylusdisay wen
sraizingn 3 Wnaunanasun IndiAssiuneufarTasladniu
P ) ) a A A o =
winiFauaussnienauinnTasladniulas 3 1haw
o a A A o v | A A X
wasangnazasiadniuliuge lunguindacu ee silay
wunisiinaued el Ayaaseiladanalsauazilads
flasiulsaiiuy draaniudmnsnislnaresinansuasifunn
a a o K o R4 = A a
AILqAUYEd AwinliAnfesazaeslant wanaeansiin
Al laidinawasuulassnniin
173 a = o d‘
ng Mwaslawnsuise Temlluniavnuiamau aely
naiadueusaesilhauazds snsndwsziiladeaninasie
AL Bl e T LusmNne § wsudilaausiay
s anuauestaunsulunsdnenil Ay AyRali




Q.97um. T 62 atiuf 3 n.A-n.g. 2555 123

wnigfilae Lﬁmﬁlum‘lﬁ@m uanL'ﬁlmﬂmﬁmﬁucﬂummﬁﬂw
lunguaan” emnasdiBinmdedauwu ” wnllneenls
uasineilils diyme SRudannaaisiesiadamililudo
w3 lm-

ﬂ@ﬂiﬂ ‘Emﬂ%ﬁf]mﬁquﬂmmmaﬂ?ﬂﬁu Tummvwﬂaumﬂfm

3 haw m@mmqLuﬂmﬂammmmumamLmu

fifna e auu ﬂ?‘mmmﬂmaummwu wu@m\muﬂ
Ayne R ummnmmmamummﬁﬂﬂum 3 Lhau

o o o o d‘ 1 % 4 1 a a ¢
ATLUSUTY TATYNAITHILUY I&un mmmﬂ?mmmm@@uma

fneinng b Ineunededlnn lnennsulsaiuuas 1 luudmii

un g

o a A A o a a \ -

wasanAntATesiedniiuatinfauiuly 3 neuwn
v a a a o d’l a s
filhefiiBunnnsuqduvisduazime dounu " e lnaenla
WA ansisiaoue aelunisfiaiue s1u uwdneunisinem

= A = o = N A
azilAne” e un el Ann nstssdinana el
maiafuyaesdleadpilutusces - Asiine Aty uaste-
= ¢ o o o CE dl A t:ll 1

wneuitlselend wiuviusunng (uesesdianazdanlunig
= o 9y R = a
a 19ugias e nezann selunsfiniuguas 1m0
Tauuzihlun1sdjiRAnuninamnne wreagilas
wsiazaeld

a Aa
nnRngsNLlsEnA
PRUVBLNTLAN NIATTWIUANTINIANY ADUIZUR-

wnnelAn mf uazAudRAnddnedenin qaansninm-
Ao A4 X o - oo
Wende Nvede aunlunyNAdeaieil Fununwnddaii

NPT IUANTINAATUY AUTTURUNNEAT RF aWaensnd

VR B T T
wuanende gaemedios miuniaide anansedlnnesns
= c ¥ o Qalﬂ‘ a o a o L
fnenuwi gliAndsnen e idunde uastEdmeeiva
a1 wFusanianlunig Stegana euiaulnAani

10.

12.

VAN 15A19DY

Lau PY, Wong RW. Risks and complications in orthodontic
treatment. Hong Kong Dent J 2006;3:15-22.

Travess H, Roberts-Harry D, Sandy J. Orthodontics. Part 6:
Risks in orthodontic treatment. Br Dent J 2004;196:71-7.
Artun J, Brobakken BO. Prevalence of carious white spots after
orthodontic treatment with multibonded appliances. Eur J
Orthod 1986;8:229-34.

Gorelick L, Geiger AM, Gwinnett AJ. Incidence of white spot
formation after bonding and banding. Am J Orthod 1982;81:
93-8.

Boersma JG, van der Veen MH, Lagerweij MD, Bokhout B,
Prahl-Andersen B. Caries prevalence measured with QLF after
treatment with fixed orthodontic appliances: influencing factors.
Caries Res 2005;39:41-7.

O'Reilly MM, Featherstone JD. Demineralization and
remineralization around orthodontic appliances: an in vivo study.
Am J Orthod Dentofacial Orthop 1987;92:33-40.
Featherstone JD. Dental caries: a dynamic disease process.
Aust Dent J 2008;53:286-91.

Chang HS, Walsh LJ, Freer TJ. The effect of orthodontic
treatment on salivary flow, pH, buffer capacity, and levels of
mutans streptococci and lactobacilli. Aust Orthod J
1999;15:229-34.

Lara CE, Norma MB, Sanchez PL, Alanis TJ. Changes in the
oral environment during four stages of orthodontic treatment.
Korean J Orthod 2010;40:95-105.

Lara-Carrillo E, Montiel-Bastida NM, Sanchez-Perez L, Alanis-
Tavira J. Effect of orthodontic treatment on saliva, plaque, and
the levels of Sterptococcus mutans and lactobacillus. Med Oral
Patol Oral Cir Bucal 2010;15:€924-9.

11. Li Y, Hu B, Liu Y, Ding G, Zhang C, Wang S. The effects of

fixed orthodontic appliances on saliva flow rate and saliva
electrolyte concentrations. J Oral Rehabil 2009;36:781-5.
Hansel Petersson G, Twetman S, Bratthall D. Evaluation of a
computer program for caries risk assessment in schoolchildren.
Caries Res 2002;36:327-40.




124 J Dent Assoc Thai Vol. 62 No. 3 July-September 2012

13.

14.

15.

16.

17.

18.

Sonbul H, Al-Otaibi M, Birkhed D. Risk profile of adults with
several dental restorations using the Cariogram model. Acta
Odontol Scand 2008;66:351-7.

ansel Petersson G, Fure S, Bratthall D. Evaluation of a
computer-based caries risk assessment program in an elderly
group of individuals. Acta Odontol Scand 2003;61:164-71.
Ericsson Y. Clinical investigations of the salivary buffering
action. Acta Odontologica Scandinavica 1959;17:131-65.
Dawes C. Circadian rhythms in human salivary flow rate and
composition. J Physiol 1972;220:529-45.

Silness J, Loe H. Periodontal disease in pregnancy. Il.
Correlation between oral hygiene and periodontal condition.
Acta Odontol Scand 1964;22:121-35.

World Health Organization. Oral health surveys: basic methods.
4th ed. Geneva: World Health Organization; 1997.

19.

20.

21.

22.

23.

Ulukapi H, Koray F, Efes B. Monitoring the caries risk of
orthodontic patients. Quintessence Int 1997;28:27-9.

Al Mulla AH, Kharsa SA, Kjellberg H, Birkhed D. Caries risk
profiles in orthodontic patients at follow-up using Cariogram.
Angle Orthod 2009;79:323-30.

Al Mulla AH, Al Kharsa S, Kjellberg H, Birkhed D. The use of
Cariogram to evaluate caries-risk profiles in orthodontic
patients. World J Orthod 2010;11:160-7.

Petersson GH, Isberg PE, Twetman S. Caries risk profiles in
schoolchildren over 2 years assessed by Cariogram. Int J
Paediatr Dent 2010;20:341-6.

Emilson CG. Potential efficacy of chlorhexidine against mutans
streptococci and human dental caries. J Dent Res
1994,73:682-91.




Q.97um. T 62 atfuf 3 n.A-N.8. 2555 125

Original Article

Caries Risk Assessment in Orthodontic Patients

Jitvaree Chittangsomboon
Graduate Student
Department of Pediatric Dentistry
Faculty of Dentistry,
Chulalongkorn University
Busayarat Santiwong
Assistant Professor
Department of Pediatric Dentistry
Faculty of Dentistry,
Chulalongkorn University
Paiboon Techalertpaisarn
Assistant Professor
Department of Orthodontics
Faculty of Dentistry,
Chulalongkorn University

Correspondence to:

Assistant Professor Busayarat Santiwong
Department of Pediatric Dentistry
Faculty of Dentistry, Chulalongkorn
University

Henry-Dunant Road, Patumwan,
Bangkok 10330

Tel/Fax: 02-2188906

Email: busayapedo@yahoo.com

by Cariogram

Abstract

The objective of this study was to analyze caries-related factors in patients
undergoing orthodontic treatment with fixed appliances by using the Cariogram computer
program. Thirty orthodontic patients, aged 12-26 years, participated in this study. Caries
related-factors were investigated before treatment, 1 and 3 months after appliance
placement. Interview, caries examination and plaque score were performed. A paraffin-
stimulated whole saliva sample was collected for measurements of salivary flow rate, buffer
capacity, mutans streptococci and lactobacilli levels. All data were ranked and entered into
the software to show the chance of avoiding caries as a percentage. According to the
Cariogram, the patients were divided into two groups based on their chance of avoiding
new caries (>60.0% or < 60.0%). In the low risk group, the mean value of Cariogram percent
significantly decreased from 77.8% to 64.0% after bonding with fixed appliances for 3 months
(p < .01). In the high risk group, there was a significant increase of the plaque index 3
months after wearing fixed appliances (o< .01). In conclusion, the caries risk profiles of the
patients with fixed orthodontic appliances can be assessed periodically by using the
Cariogram software.

Key words: caries risk; Cariogram; fixed orthodontic appliance




