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/ABSTRACT \

Background: Dental caries is a common problem seen in children. Treatment options such as
atraumatic and conventional restorative techniques are usually performed among such children.
This study aimed to determine the success rate associated with these restorative techniques.

Methods: This descriptive randomized comparative study was performed in the Department of
Operative Dentistry, Bolan Medical College, Quetta, for a period of 6 months in children. A total of
110 patients were selected through a simple random technique between the ages of 04 years to 09
years, who had class 1 dental caries/carious lesion in deciduous molars, and of either gender. Two
treatment options (ART vs. Conventional restorative technique) were compared for their success
rate. Baseline and clinical data were entered and analyzed using SPSS version 26.0, and a
comparison between two tests was assessed using a chi-square test with a level of significance set
as <0.05.

Results: Equal numbers of ART (50%, n = 65) and conventional restorative techniques (50%, n = 45)
were used. The overall mean age was 6.12+09 years with girl predominance (n = 61, 55.45%) as
compared to boys (n = 49, 44.54%), p value 0.03. In a group of children treated with ART restoration,
the success rate was 78.46% (n = 51) as compared to conventional restoration (71.11%, n = 32), p
value 0.77.

Conclusion: This study showed higher success rates of atraumatic restorative treatment among
children with deciduous molars. Girls were more likely to experience dental caries than boys.
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INTRODUCTION

Dental caries is a common problem observed in
children eating sweet things such as chocolates,
toffees, and candies, and not taking proper care of
their oral hygiene. Dental caries, if not corrected
timely may damage tooth structure and cause
cavity formation in the hard tissues of the teeth'. The
prevalence of dental caries is increasing day by day
due to more frequent and easily available things
that harm the teeth. It was estimated that a higher
prevalence of dental caries is observed in
sociodemographic ally deprived countries, with
almost 60% to 90% of school-aged children?. In this
context, a study from Pakistan has shown that
almost 60% of the Pakistani population has dental
carries®.

Most patients seek medical attention when they
develop symptoms after dental caries, and the most
common complaint is the presence of pain,
sensitivity to cold or hot things, discomfort, or
sometimes bleeding. As a result, overall quality of life
gets affected, including studies of children, and
also, treatment of dental caries in children
sometimes causes a financial burden on the
parents*.

Two widely used restoration techniques for dental
caries are being used in children. Atraumatic and
conventional restorative treatment techniques. Both
ART and conventional dental treatment for caries
differ significantly in their approach and equipment.
ART uses hand instruments and adhesive materials
to remove decayed tissue and restore cavities, while
conventional treatment relies on drills, local
anesthesia, and a wider range of restorative
materials®. Conventional methods involve the use of
rotary burs, alone or in conjunction with metal hand
instruments, but the conventional method is
associated with certain cons such as pain and
discomfort that lead patients to refuse utilizing this
method®. While ART, which uses hand instruments
and a limited number of restorative materials, is less
invasive and can be more accessible, particularly in
resource-limited settings’.

Conventional treatment among children may
sometimes be challenging due to pain and
discomfort, which is why the choice of ART is
preferred among those children with molar life
expectancy of less than 5 years®. In this regard,
studies are very limited, particularly from Pakistan, in
which comparison of ART vs. conventional
treatment for dental cries in deciduous molar was
assessed. For that reason, this study has been
planned to assess the comparison of ART vs
conventional restorative treatment for dental caries
in deciduous molars.
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METHODS

This descriptive randomized comparative study was
performed in the Department of Operative
Dentistry, Bolan Medical College, Quetta, for a
period of 6 months from February 2022 to September
2022 in children who came for routine control and

dental treatment. Ethical approval was taken
before commencement of the study (Ref:
REU/DSG-2021-001-3827). The sample size was

calculated on the basis of literature using the
success rate of ART vs. conventional restorative
treatment techniques, p=92.9% at lowest precision,
i.e., d=2% and 95% confidence level, using the
following formula: n = z12-a2 p (1 - p)/d2. For this
study, a total of 110 patients between the ages of 04
years to 09 years, who had class 1 dental caries in
deciduous molars, and of either gender, were
included in this study. Proper history and consent
were taken from parents and patients before
enrolment and in this study. A dental radiograph
was also taken before selecting and operating on
the patients.

Two treatment approaches were adopted in which
65 patients were treated with ART restorative while
45 patients were treated with the conventional
restorative method. Adhesive restorative materials,
such as GICs with different viscosities or resins,
placed with the 'true' ART approach, including ITR
with hand instruments, compared with the same or
different restorative materials, such as GIC, placed
with conventional cavity preparation methods. All
the cavities were evaluated at 2-week and 4-week
intervals and were evaluated using the International
Caries Detection and Assessment System (ICDAS)
World Health Organization (WHO) criteria, having a
0-8 score for the restoration success®. The
restorations having the 0-2 scores were declared as
successful, while the 3-6 scores were dropped in the
failures. Scores 7 and 8 were given to the exclusion
of the cases.

Data was collected regarding baseline and
demographic parameters, including age, gender,
and area of residence. The success rate of both
procedures was assessed as an outcome. Patients
with pain, discomfort, sensitivity, loosened crown,
and restoration failure were labelled as failure of the

procedure, while patients without these
complications or symptoms were labeled as
successful restorative therapy. The data were

entered in SPSS version 26.0 for Windows (IBM
Corporation, Armonk, NY, USA). Frequencies and
percentages for qualitative data such as gender,
area of residence, and success rates. While means
were calculated for quantitative data such as age.
ART vs. Conventional restorations evaluated and
compared using chi-square test. Statistical
significance was set at p <0.05.
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RESULTS

A total of 110 patients were enrolled for final
analysis. Among them, most of the patients received
ART restorative treatment (n = 65, 59.06%) and
40.90% (n = 45) received conventional restorative
treatment. The overall mean age was 6.12+09 years

with girl predominance (n = 61, 55.45%) as
compared to boys (n = 49, 44.54%), p value 0.03. In
our study, urban dwellers were more prevalent than
rural residents, 78 (70.90%) vs. 32 (29.09%),
respectively Table 1.

Table 1: Baseline and demographic characteristics of study subjects (N = 110)

| |
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Female 61 (55.45%)

35 (31.81%)

26 (23.63%) 0.03*

Male 49 (44.54%)

Urban

78 (70.90%)

30 (27.27%)

42 (38.18%)

19 (17.27%)

36 (32.72%)

Rural 32 (29.09%)

23 (20.90%)

9 (8.18%)

* p value <0.05 is considered statistically significant

Table 2: Comparison of clinical evaluation among the studied group (N = 110)

51 (78.46%)

Success

32 (71.11%) 0.27 0.77

Failure 14 (21.53%)

13 (30.95%)

* p value <0.05 is considered statistically significant

Table 2 shows a comparison of clinical evaluation among the studied groups. The clinical outcomes of the
treated deciduous molars across the study groups were assessed in terms of the success or failure of different
restorative techniques. Results were expressed as frequencies and percentages, and analyzed statistically
using the Chi-square test. In a group of children treated with ART restoration, the success rate was 78.46% (n
=51) while in a group of children treated with conventional restoration, the success rate was lower to 71.11%

(n =32), p value 0.77.

DISCUSSION

In this study, the success rate of the ART restorative
technique was higher, 78.46% as compared to the
conventional restorative technique, 71.11%. The
decision to choose ART was made by the operative
dentist after briefing the children and their parents
regarding the benefits of this procedure. In our
study, the ART restorative technique was also
chosen because its durability is lower than the
conventional restorative technique, and deciduous
molars are not permanent teeth; hence, they do not
last as long a period of time. That is why choosing a
restorative therapy that is less painful and cost-ef-
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fective became the choice of our operative dentist.
Furthermore, our study also observed that girl
patients were more likely to have dental caries as
compared to boys, 55.45% vs. 44.54%, respectively.
This can be confirmed by the previously conducted
studies in which girls are more likely to have carious
lesions as compared to boys'®*2, While some
studies are not consistent with the findings of our
study and observed a higher prevalence of dental
carious lesions among boys than girls®*. Two of the
previously published studies observed 1.2* and 1.6
times higher prevalence of dental caries among
boys than girls. The difference could be due to
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racial, dietary habits, environmental, locality, and
access to the sweet things. While, in another study
authors have documented the reason behind
higher prevalence of dental carious among girls
than boys, earlier eruption of teeth, frequent snack-
ing, and hormonal changes?®.

Children are prone to dental caries due to their
habit and interest of eating sweet things and that
further enhanced when proper care of teeth has
not been taken care of. Deciduous molars are the
prevalent teeth affected by dental caries in
children?. In a previously conducted study from
Pakistan has shown that more than 70% of the
children with primary teeth had dental caries and
the most common cause was use of sweets and
toffees'®. Prevention and proper care of teeth are
the mainstay method to prevent from dental caries
but in cases where these preventive measures have
not been taken or failure of these preventive mea-
sures, other restorative techniques should be adopt-
ed, such as conventional restoration or ART resto-
ration’®. The choice of restorative technique
depends upon multiple factors, including the age of
the patient, the extent and nature of tooth
damage, the location of the dental caries, the
desired outcome, and the patient’s budget®.

Choice of ART restorative technique among
children is preferably more reasonable due to its
simplicity, minimally invasive technique, and higher
success rate as compared to the conservative
restorative technique. Previously conducted studies
show a success rate of the ART restorative technique
ranging from 80% to 97%®. This is further confirmed by
the previously conducted study in which authors
have observed favorable post-operative results of
ART in children with success rates of more than 94%,
87%, and 82% at one, two, and five years®. The same
success rates of the ART restoration technique were
observed in a randomized controlled trial?*.

The study has certain limitations that should be
addressed in future studies. Most importantly, our
study has a smaller sample size and also, data were
collected from one center, which may not be the
true representative of all population. Secondly,
post-procedural follow-up should be performed to
see the short-term outcome of procedures. Lastly,
possible reasons for dental caries should be evaluat-
ed to see the source of dental caries among boys
and girls.

CONCLUSION

The study shows a higher success rate of atraumatic
restorative treatment among children with decidu-
ous molars. Girls were more likely to experience
dental caries than boys. Considering the significant
data obtained from this study, future studies may be
conducted on larger scale to further authenticate
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the results of this study.

LIST OF ABBREVIATIONS

ART: Atraumatic Restorative Technique

GIC: Glass Lonomer Cement

ITR: Interim Therapeutic Restoration

ICDAS: International Caries Detection and Assess-
ment System

WHO: World Health Organization

ACKNOWLEDGEMENT

The authors would like to express their sincere grati-
tude to the supervisor, the staff of the hospital, and
colleagues and for their invaluable support and
guidance throughout the development of this
article. We are also grateful to the hospital’s adminis-
tration for their administrative assistance that made
this research possible.

FUNDING
None

CONFLICT OF INTEREST
None

ETHICAL APPROVAL

Ethical approval was obtained from the institutional
ethics review committee of Bolan Medical College
under reference number (Ref:
REU/DSG-2021-001-3827).

AUTHORS’ CONTRIBUTION

SN & SAUS conceptualized the study, FG & FSK
performed the literature review, and were primarily
responsible for drafting and revising the manuscript.
Data collection and analysis were coordinated and
executed under RS & TAK supervision. All authors
reviewed and approved the final manuscript and
agreed to be accountable for all aspects of the
work.

REFERENCES

1. Mazurkiewicz D, Pustutka M, Ambrozik-Haba J,
Bienkiewicz M. Dietary habits and oral hygiene as
determinants of the incidence and intensity of
dental caries—a pilot study. Nutrients. Nov
2023;15(22):4833. DOI:X10.3390/nu15224833

2. Shoaee S, Ghasemi E, Sofi-Mahmudi A, Shamsod-
din E, Tovani-Palone MR, Roshani S, et al. Global,
regional, and national burden and quality of care
index (QCI) of oral disorders: a systematic analysis of
the global burden of disease study 1990-2017. BMC
Oral Health. Jan 2024;24(1):116. DOI:
10.1186/512903-023-03808-z

3. Siddiqui AA, Alshammary F, MullaM, Al-Zubaidi SM,
Afroze E, Amin J, et al. Prevalence of dental caries in
Pakistan: a systematic review and meta-analysis.
BMC Oral Health. 2021;21(1):450. DOl
10.1186/512903-021-01918-0 (month not available)

4. ShokraviM, Khani-VarzgarXF, Asghari-Jafarabadi

DOI: https://doi.org/10.36283/ziun-pjmd 14-3/023



Assessing Atraumatic Versus Conventional Restorative Treatment for Dental Caries in Deciduous Molars: A Comparative Study

M, Erfanparast L, Shokrvash B. The impact of child
dental caries and associated factors on child and
family quality of life. Int J Dent. 2023;2023:4335796.
DOI: 10.1155/2023/4335796.

5. Dipalma G, Inchingolo AM, Casamassima L,
Nardelli P, Ciccarese D, De Sena P, etal. Effective-
ness of dental restorative materials in the atraumatic
treatment of carious primary teeth in pediatric
dentistry: a systematic review. Children (Basel). Apr
2025;12(4):511. DOI:X10.3390/children12040511

6. WeiX, LinZ, PengS. The effect of root canal prepa-
ration with nickel-titanium rotary instruments in
reducing post-operative pain. West China J
Stomatol. 2003;21:202-4.

7. Koaban A, Alotaibi SS, Abu Nakha KM, Bin Huraib
S, Alhassan MH, Rubayan AR, et al. Orthodontic
space management in pediatric dentistry: a clinical
review. Cureus. Dec 2024;16(12):e76026. DOI:
10.7759/cureus.76026.

8. Rai A, Sundas S, Dhakal N, Khapung A. Assessment
of dental caries based on ICDAS and WHO criteria:
a comparative study. Int J Paediatr Dent.
2024;34(1):77-84.

9. Shaffer JR, Leslie EJ, Feingold E, Govil M, McNeil
DW, Crout RJ, et al. Caries experience differs
between females and males across age groups in
Northern Appalachia. Int J Dent. 2015;2015:938213.
10. Tuculind MJ, Bandateanu AM, Staicu AN, Popescu
AD, Abdul-Razzak J, Dascalu IT, etal. Clinical statisti-
cal study on the prevalence of carious lesions in first
permanent molars. J Clin Med. 2025;14(3):669.

11. Papadaki S, Douglas GVA, HaniBani A, Kang J.
Gender differences in caries and periodontal status
in UK children. medRxiv. Mar
2021;2021.03.24.21253842.
DOI:X10.1101/2021.03.24.21253842 (preprint)

12. Karuveettil V, Krishna K, Ramanarayanan V. Is
gender a risk factor for oral diseases in India? A
metadata exploration. Public Health Toxicol.
2022;2(1):1-14.

13. Mamani SJT, MukamurigoJ, Uwambaye P, Ande-
giorgish AK. Prevalence of dental caries and associ-
ated factors among secondary school students in
Kigali, Rwanda: a cross-sectional study. BMC Oral
Health. 2025;25(1):285.

14. Bhardwaj V, VaidS, Chug A, Jhingta P, NegiN,
Sharma D. Prevalence of dental caries among
five-year-old school children in Shimla city, Himachal
Pradesh. Eur J Gen Dent. 2012;1:34.

15. Lukacs JR, Largaespada LL. Explaining sex differ-
ences in dental caries prevalence: saliva,
hormones, and “life-history” etiologies. Am J Hum
Biol. 2006;18(4):540-55.

16. Adhikari BR, Shakya M, Bhatta N, Upadhya S,
Mahanta SK. Dental caries on deciduous molars
among children visiting dental outpatient depart-
ment of a tertiary care centre. JINMA J Nepal Med
Assoc. 2023;61(268):919-22.

17. Tahin A, Jahangir RP, Ahad A, editors. Determi-
nants of dental caries in primary school-going
children of Multan. Multan: 2018.

18. Davidson KW, Barry MJ, Mangione CM, Cabana
M, Caughey AB, Davis EM, et al. Screening and
interventions to prevent dental caries in children
younger than 5 years: USPSTF recommendation
statement. JAMA. 2021;326(21):2172-8.

19. Robaian A, Alotaibi NM, Allaboon AK, AlTuwaijri
DS, Aljarallah AF, AlshehriRS, et al. Factors influencing
dentists' choice of restorative materials for
single-tooth crowns: survey among Saudi practi-
tioners. Med Sci Monit. 2024;30:€942723.

20. Limena A, Reschini M, Invernici D, Parazzini F, Li
Piani L, Vigano P, etal. Return rate following a live
birth obtained with ART: frequency and determi-
nants. Arch Gynecol Obstet. 2024;309(4):1621-7.

21. de Franca Lopes CMC, Schubert EW, Martins AS,
Loguercio AD, Reis A, Chibinski ACR, et al. Random-
ized clinical trial of ART Class Il restorations using two
glass ionomer cements: one-year follow-up. Pediatr
Dent. 2018;40(2):98-104.

PAKISTAN JOURNAL OF MEDICINE AND DENTISTRY 2025, VOL.14 (03)

DOI: https://doi.org/10.36283/ziun-pjmd 14-3/023

153





