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ABSTRACT

The aims of fixed orthodontic treatment is to improve mastication function, aesthetics,
prevent tissue damage and restore the normal function of oral cavity. Fixed orthodontic treatment
could led poor oral hygiene for the patient because it could be a good place for residual food, led
plaque accumulation under the appliance. Furthermore, plaque accumulation could led stain on
tooth surface and tooth discoloration could develop. This research was to investigate the
influence of fixed orthodontic treatment on tooth discoloration among Dental Students in
Makassar, Indonesia. The research was conducting as an analytic observational with cross-
sectional study design Sample of this research were 1% and 2™ year of dental students of Faculty
of Dentistry, Universitas Muslim Indonesia in Makassar, Indonesia who were under fixed
orthodontic treatment. Samples were devided into 2 groups, < 1 year and > 2 years of fixed
orthodontic treatment. Intraoral photograph from frontal view were taken, and outline of the labial
surfaces of all the incisors were enlarged to scale (magnification x 4) and each tooth face divided into
4-mm squares. Labial surface of the incisors were drawn by the examiner on to the grid system USINg
photoshop cc 2020. Data was statistically analyzed using Fisher exact test. The p-value of this
research was less than 0.05, therefor the results of this research are statistically significant.
Hypothesis was accepted and showed that there was an influence of fixed orthodontic treatment on
tooth discoloration among dental students in Makassar, Indonesia.
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Introduction

The main aim of orthodontic treatment is to correct malocclusion, in order, whenever possible, to
achieve functionally appropriate occlusion and optimum dental and facial aesthetics. “Orthodontic
treatment need” can be defined as the degree to which a person needs orthodontic treatment because of
certain features of his or her malocclusion, the functional, dental health or aesthetic impairment it
occasions and the negative psychological and social repercussions to which it gives rise.™

The use of orthodontic devices today, both fixed and removable, has been widely used by the

society, adults, and especially students. Amalia (2009) stated that patients with fixed orthodontic had less
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knowledge about the treatment. The patientswere not aware of the side effects of using fixed orthodontics,
and those related to poor oral hygiene can worsen the root resorption and bone resorption, which can slow
down the treatment. Lack of knowledge about the side effects of orthodontic treatment will cause the
patients to be unaware of the side effects caused by the use of orthodontics devices. This will complicate
the oral hygiene procedure in orthodontic patients. 24

The benefits of a medical intervention must outweigh any potential harm. Apart from its benefits,
orthodontic treatment can cause certain complications. During clinical orthodontic procedures, the use of
various methods, devices, and materials can cause unwanted side effects, both local (e.g., tooth
discoloration, decalcification, root resorption, and periodontal complications) and systemic (e.g., allergic
reactions and crossinfections).®

Fixed orthodontic treatment can be a place for plague accumulation due to increased biofilm
formation after insertion. A research conducted by Jayanti (2017) mentioned that there was a relationship
between the duration of the fixed orthodontic treatment and periodontal treatment needs. The effects of
periodontal disease associated with fixed orthodontic use were gingivitis, periodontitis, gingival recession
or hypertrophy, and alveolar bone loss.Periodontal complications that may appear during orthodontic
treatment are gingivitis, periodontitis, gingival recession or hypertrophy, alveolar bone loss, dehiscences,
fenestrations, interdental folds, and dark triangles. 1 (E1(9]

Plaque also attacks the hard tissue of the teeth. This corresponds with the research conducted by
Un-Bong (2017) stating thatthere was clinical development of dental discoloration during orthodontic
treatment. Besides causing periodontal disease, plaque formed from fixed orthodontic devices could also
leave colored marks on the surface of the tooth. This statement was supportedby the results of research
conducted by Jufri (2017), stating that there was a relationship between fixed orthodontic treatment and

dental discoloration.o*H

Color alterations after orthodontic treatment are the result of several factors. More severe
alterations occur when chemicallycured resins are used as bonding materials rather than lightcured
composites. The resin tags cannot be removed by cleaning procedures without altering the enamel’s
surface. Irreversible changes occur to the enamel’s surface morphology, rugosity, and texture, with
negative consequences on its reflective properties, luminosity, and optical perception. Evidence shows that
the adhesive resins used for bracket bonding do not present good color stability with time. Ultraviolet light
and corrosion products from the orthodontic appliance combined with food dyes induce color alterations,
with a tendency to move toward the yellow tones. Orthodontic forces induce variations in pulp
vascularization. It is a possible factor for the premature aging of teeth, and it is an endogenous factor for
discoloration too. In situations where white spots and lesions are present, even if remineralization occurs,
the outcome may be different from the initial enamel structure. This is because of the differences in the
minerals in the treated enamel surface compared to the untreated enamel. 2 (13241181161 (171 18]

Leftover food, ultraviolet light, and corrosion products that come from fixed orthodontic devices

affect discoloration with the tendency for teeth to turn into the yellowish color. According to the theory,
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the orthodontic treatment period varies according to the difficulty of the case. The average of estimated
treatment time is 2 years but in fact the treatment time is often 50% longer than the predicted time, and it

usually occurs in adolescents. %2

Based on the above, the researcher intends to conduct a research on “The Influence of Fixed
Orthodontic Treatment on Tooth Discoloration among Dental Students in Makassar, Indonesia”

Research Methods

This research used observational analytic study design with cross-sectional study. This research
was conducted at FKG-UMI Makassar in October-November 2019. The samples used were 23 people
using fixed orthodontics in the upper and lower jaws with a purposive sampling method in accordance
with the criteria determined by the writers. The data were processed by using SPSS version 25 with the
use offisher exact test.

Research Result

A research has been conducted about the Influence of fixed orthodontic treatment on tooth
discoloration among Dental students in Makassar, Indonesia. The data obtained from this study consisted

of 23 samples of fixed orthodontic treatment users. The data obtained are as follows:

Table 5.1.1 Average Length of Fixed Orthodontic Treatment

Duration of Treatment (month) Frequency Percentage
>12 15 65.2
<12 8 34.8
Total 23 100

Table 5.1.1 showsthe average length of fixed orthodontic treatment of 23 samples. There are 15
users of fixed orthodontic treatment with treatment duration >12 months (65.2%) and 8 users of fixed

orthodontic treatment with treatment duration <12 months (34.8%).

Table 5.1.2 Degrees of Dental Discoloration

Dental Discoloration Frequency Percentage
0 9 39.1
1 12 52.2
2 2 8.7
10722
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3 0 0
4 0 0
Total 23 100

Table 5.1.2 shows the degrees of dental discoloration of 23 samples. 12 samples (52.2%) have the

discoloration degree of 1, and 2 samples (8.7%) have the discoloration degree of 2.

Table 5.1.3 The Influence of Orthodontic Treatment on Dental Discoloration

Dental Discoloration Total P-value
Duration of Treatment (month)
0 1 2
N % n % n % n %
>12 3 20 10 66.7 2 13.3 15 100
0.033
<12 6 75 2 25 0 0 8 100
Total 9 39.1 12 522 2 8.7 23 100

Table 5.1.3 shows that out of 15 samples with treatment duration >12 months, 10 samples
(66.7%) are in discoloration degrees 1, and 2 samples (13.3%) are in discoloration degrees 2.
Meanwhile,out of 8 samples with treatment duration <12 months, 6 samples (75%) are in the discoloration
degree 0, and 2 samples (25%) are in discoloration degree 1.

From table 5.1.3, the P-value obtained from statistical result fisher exact Test is0.033, or less than
0.05 which means that there is a significant influence between the duration offixed orthodontic treatment

with dental discoloration.

Figure 1. An example of tooth discoloration on maxillary and mandibular incisors.

Discussion

The results of this study with P-value obtained from statistical result fisher exact test equal
t00.033 indicate that there is a significant influence to the results of thisresearch. Thus, the alternative
hypothesis (H,) is accepted and the null hypothesis (Ho) is rejected. The highest level of dental

discolorationis those with treatment duration >12 months with discoloration degree 1 (table 5.1.3). This
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correlates with Jufri's research (2017), which stated that there was a significant relationship between fixed
orthodontic treatment and dental discoloration.

In tabel 5.1.1, it is found that the average length of fixed orthodontic treatment >12 months isused
by 15 people (65.2%). Theoretically, the duration of fixed orthodontic treatment varies according to the
difficulty of this case. The estimated average treatment periodis 2 years but in reality it might take 50%
longer than expected that usually occurs in adolescents and may be longer in adults due to more difficult
cases. This is supported by the research conducted by Yovela (2009) at Faculty of Dentistry, Universitas

Indonesia which showed that adult patient needed longer period of treatment. #1[?4

In fact, the question reveals a strong desire, especially by adult patients, for shorter treatment,
since theanti-aesthetic look provided by orthodontic bracketsin addition to longer correction time are the
majorfactors responsible for demotivating patients to havetreatment began.®!

In the literature, no consensus has been reachedabout orthodontic treatment time. A recent
systematic review revealed mean treatment time with fixedappliances of 19.9 months. However, there was
significant variation among studies (with mean valuesranging from 14 to 33 months), and the quality
oftreatment outcomes was not assessed. Whenevercases were assessed under the American Board of

Orthodontics (ABO) standards, one-phase orthodontictreatment mean time was 24.6 months. 2421201

On the other hand, orthodontic treatment meantime seems to be beyond patients’ expectation.
Whenasked about how long they would like treatment tolast, 40.8% of adolescent patients answered less
than6 months, while 33.2% of them answered between6 and 12 months. Among adult patients, 42.9%

answered between 6 and 12 months, while 26.5%answered between 12 and 18 months.?”!

Treatment duration would be almost 25 months if there were no missed appointments, no repairs
were required, and only 1 instructor supervised the treatment. For any missed appointment treatment
duration increased 2.67 months; for every orthodontic appliance issue/breakage treatment time increased

1.14 months; and for each different instructor it increased 6.6 months.?®!

Extremely long treatment time has been associated with greater susceptibility to iatrogenesis,
whichin turn are associated with orthodontic appliances.This is the case of root resorption, white spots,

carious lesions, and gingival inflammation. "

Table 5.1.2 regarding the degree of dental discoloration shows that it is on the degree of
discoloration 1 in which 0.01% to 25% of the area is discolored. This result corresponds with Amalia's
research (2009) which stated that the level of patient knowledge about fixed orthodontic treatment is

categorized aslow. The patients wereunaware of the side effects from the use of fixed orthodontics,
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especially those related to poor oral hygiene that can worsen the root resorption and bone resorption,
which can slow down the treatment. Lack of knowledge about the side effects of orthodontic treatment
will cause the patients to be unaware of the side effects caused by the use of orthodontics devices. This
will complicate the oral hygiene procedure in orthodontic patients. Fixed orthodontic treatment can be a
place for plaque accumulation due to increased biofilm formation after insertion. A research conducted by
Jayanti (2017) mentioned that there was a relationship between the duration of the fixed orthodontic
treatment and periodontal treatment needs. The effects of periodontal disease associated with fixed
orthodontic use were gingivitis, periodontitis, gingival recession or hypertrophy, and alveolar bone loss.

Plague is the most important factor in the initiation, development, and recurrence of periodontal disease.
[21.[3],[41.[6],[30]

A research conducted by Sepideh Arab, et. al. in (2016) found that the intricate design of fixed
orthodontic devices affects oral hygiene by influencing several factors, such as changes in salivary pH.
Changes in salivary pH in the oral cavity cause demineralization in the enamel layer of the tooth which
increases susceptibility to dental caries. Discoloration after fixed orthodontic treatment is influenced by
multifactorial. Leftover food, ultraviolet light, and corrosion products that come from fixed orthodontic
devices affect discoloration with the tendency for teeth to turn yellowish. Some of the variables causing

dental discoloration are directly related to orthodontic treatment techniques. M 19-3111331334]

The frequency of dental discoloration can be much higher depending on the severity of the
malocclusion, and fixed orthodontic devices have greater effects than removable orthodontic devices due
to the use of resin material used to attach the brackets to the enamel. A research conducted by Huang et al
(2013) stated that there werefew data related to the incidence of dental discoloration. A
researchconductedby Un-Bong (2017) showed that there was a clinical development on dental
discoloration during the orthodontic treatment. Besides causing periodontal disease, plague formed from

fixed orthodontic devices could also leave color marks on the surface of the tooth, 201191311321 34]

A research conducted by Sandison (1981) and Fleming (1982) showed that enamel discoloration
was influenced by enamel bonding and debonding procedures. The change in color of the enamel could
originate from the post-debonding resin removal protocol, and the penetration of theresin taginto the
enamel structure at depths reaching 50 mm. Impregnation of the resin into the enamel structure could not
be reversed by debonding and cleaning procedures, and enamel discoloration could occur by direct

absorption of food coloring and products from corrosion in orthodontic devices. B¢

The relationship between dental discoloration and fixed orthodontic treatment is still

controversial. Some researchers have concluded that performing bonding and debonding procedures do
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not seem to have a significant effect on dental enamel color. Other researchers have shown that dental
discoloration will occur when using this procedure. This systematic review is to evaluate the dental
discoloration on enamel after the use of orthodontic resin and its cleaning procedures, and it is an
interesting thing to learn. (%!

According to Rammadhan et al. (2016), one of the efforts to prevent and overcome dental health
problems was through the dental health education approach. Dental health education delivered to someone
is expected to be able to change his/her behavior and gain more knowledge about individual dental health
from unhealthy behavior towards healthy behavior. Good dental health and oral hygiene are also
influenced by the role of the dentist in providing motivation and instruction during fixed orthodontic
treatment. Dentists need to provide proper motivation and instruction from the beginning to the end of
fixed orthodontic treatment so that the patients are more concerned about the health of their teeth and
mouth. In this study, however, the degree of dental discoloration of most students at Faculty of Dentistry,
Universitas Muslim Indonesiais generally good because of the influence of knowledge acquired while
undergoing their studies in the dentistry program. This can also increase students knowledge about dental

care and dental discoloration, especially when having orthodontic treatment. [37138] (39 [40]. [41]. 1421, [43]

Conclusion

Based on the research that has been done, it can be concluded that there is a significant influence
between the duration of fixed orthodontic treatment on dental discoloration among dental students in

Makassar, Indonesia.

REFERENCES

[1] Carlos Bellot-Arcis, José Maria Montiel-Company and José Manuel Almerich-Silla. Orthodontic treatment
need: an epidemiological approach. Stomatology Department, University of Valencia Spain. 2012
[2] Herwanda, et al. Knowledgeteenagerwith years 15-17 oldin Senior High School 4 Banda Aceh cityin using
fixed orthodontic. Journal of Syiah Kuala Dentistry Society. 2016; 1(1) :79 — 80
[3] Mararu, Wahyu P, et al.Dental hygiene status ofpatient using fixed orthodonticin Senior High School 7
Manado. Journal e-GiGi (eG). 2017; 5(2): 159-165
[4] Amalia M. Knowledge of patientwith side effectorthodontic treatmentinDental Hospital of Dentistry Faculty of
Indonesia University. Jakarta, Indonesia University, Thesis. 2009
[5] Graber T, Eliades T, Athanasiou AE. Risk Management in Orthodontics: Experts Guide to Malpractice.
Quintessence Publishing Co, Inc, Chicago.2004
[6] Jayanti, Triana Amaliah, et al. The Relationship between duration of fixed orthodontic treatment with
periodontal status and treatment needs among students in The Faculty Of Dentistry Universitas Muslim
Indonesia Makassar In 2017. Dentino (Jur. Ked. Gigi). 2018; 3(1): 85 — 90
[7] Dannan A. An update on periodontic-orthodontic interrelationships. J Indian Soc Periodontol. 2010;14(1):66-71.
[8] Klukowska M, Bader A, Erbe C, Bellamy P, White DJ, Anastasia MK, Wehrbein H. Plaque levels of patients
with fixed orthodontic appliances measured by digital plague image analysis. Am J Orthod Dentofacial Orthop.
2011;139(5):463-70.
[9] Thilander B, Rygh P, Reitan K. Tissue reactions in orthodontics. in Orthodontics: current principles and
techniques, T. Graber, et al. eds., 2005. St Louis. Mosby;145-219.

http://annalsofrscb.ro 10726



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10720 - 10728
Received 05 March 2021; Accepted 01 April 2021.

[10]
[11]
[12]
[13]
[14]
[15]
[16]

[17]

(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

(30]

[31]

(32]

Un-Bong Baik, et al. Teeth discoloration during orthodontic treatment. The Korean Journal of Orthodontics.
2017; 47(5): 334-339

Jufri, Yuli Prihastuti. Relation of orthodontic fixedwith discoloritation teeth. Dentistry Faculty of Hasanuddin
University Makassar. Thesis. 2017

Fjeld M, @gaard B. Scanning electron microscopic evaluation of enamel surfaces exposed to 3 orthodontic
bonding systems. Am J Orthod Dentofacial Orthop. 2006;130(5):575-81.

@gaard B, Fjeld M. The enamel surface and bonding in orthodontics. seminars in orthodontics. 2010;16(1):37-
48.

Santamaria M Jr, Milagres D, Stuani AS, Stuani MB, Ruellas AC. Initial changes in pulpal microvasculature
during orthodontic tooth movement: a stereological study. Eur J Orthod 2006; 28(3):217-20.

Faltermeier, A., Rosentritt, M., Reicheneder, C. & Behr, M. Discolouration of orthodontic adhesives caused by
food dyes and ultraviolet light. European Journal of Orthodontics. 2008; 30(1): 89-93

Lestari, Nurasisa, et al. Relation time using fixed orthodonticwithplaque acumulationandsaliva’s pHin student
of dentistry faculty of Moslem University of Indonesiain 2017. As-Syifaa. 2018; 10(01): 126-133

Al Maaitah EF, Adeyemi AA, Higham SM, Pender N, Harrison JE. Factors affecting demineralization during
orthodontic treatment: a post-hoc analysis of RCT recruits. Am J Orthod Dentofacial Orthop. 2011;139(2):181-
91

Danesh G, Hellak A, Lippold C, Ziebura T, Schafer E. Enamel surfaces following interproximal reduction with
different methods. Angle Orthod. 2007;77(6):1004-10.

Yamaguchi M, Kasai K. The effects of orthodontic mechanics on the dental pulp. Seminars Orthod.
2007;13:272-80.

Ramazanzadeh BA, Sahhafian AA, Mohtasham N, Hassanzadeh N, Jahanbin A, Shakeri MT. Histological
changes in human dental pulp following application of intrusive and extrusive orthodontic forces. J Oral Sci.
2009;51(1):109-15.

Guttenberg, S.A. Cosmesis of themouth, face and jaw. Willey-Blackwell, USA. 2012: 39

Yovela. Krinawati. Management ofprotrutionanterior teeth maxilla anterior with abnormal periodontal pada in
adult patient. Indonesian Journal of Dentistry. 2009; 16(1): 25,30.

Pacheco-Pereira C, Pereira JR, Dick BD, Perez A Flores-Mir C. Factors
associated with patient and parent satisfaction after orthodontic treatment: a
systematic review. Am J Orthod Dentofacial Orthop. 2015;148(4):652-9.

Tsichlaki A, Chin  SY, Pandis N, Fleming PS. How long  does  treatment
with  fixed  orthodontic  appliances  last? A systematic  review. ~Am J  Orthod
Dentofacial Orthop. 2016;149(3):308-18.

Aljehani D, Baeshen HA. Effectiveness of the american board of
orthodontics discrepancy index in predicting treatment time. J Contemp
Dent Pract. 2018;19(6):647-50.

Papageorgiou SN, Hochli D, Eliades T. Outcomes of comprehensive fixed
appliance orthodontic treatment: asystematic review with meta-analysis and

methodological overview. Korean J Orthod. 2017;47(6):401-13

Uribe F, Padala S, Allareddy V, Nanda R. Patients’, parents’, and orthodontists'
perceptions of the need for and costs of additional procedures toreduce treatment time. Am J Orthod
Dentofacial Orthop. 2014;145:65-73.

Cémo, & Zapata-Norefia, Oscar & Barbosa-Liz, D & Carvajal, Alvaro & Plaza, Sonia. Factors related to
Orthodontic Treatment Duration for a Graduate Orthodontics Program. 2017. 17-25.

Pinto AS, Alves LS, Maltz M, Susin C, Zenkner JEA. Does the duration of fixed
orthodontic treatment affect caries activity among adolescents and young
adults? Caries Res. 2018;52(6):463-7

Puspitasari, Yustisia, et al. The relation between duration of fixed orthodontic treatment and oral hygiene status
among students of Faculty of Dentistry Universitas Muslim Indonesia 2017. Dentino (Jur. Ked. Gigi). 2018;
3(2): 162 - 167

Preoteasa, Cristina Teodora,et al. Risk and complication associated with orthodontic treatment. University of
Medicibe and Pharmay, Bucharest, Romania. 2012

Huang GJ, et al. Effectiveness of MI pasteplus and previ dent fluoride varnish for treatment of white spot
lesions: A randomized controlled trial. Am J Orthod Dentofacial Ortho. 2013; 143: 31-41.

[33] Arab S, et al. Effect of fixedorthodontic treatment on saliva flow, ph and, microbial count. 2016; 3(1): 18-19.

http://annalsofrsch.ro

10727



Annals of R.S.C.B., ISSN:1583-6258, Vol. 25, Issue 4, 2021, Pages. 10720 - 10728
Received 05 March 2021; Accepted 01 April 2021.

[34] Carillo LE, et al. Effect of Orthodontic treatment on saliva plaque, and the levels of Streptoccos Mutans and
Lactobacillus. 2010; 15(6): 924-929.

[35] Sandison RM. Tooth surface appearance after debonding. Br J Orthod. 1998; 8: 199-201.

[36] Chen, Qiushuo et al. Influence of orthodontic treatment with fixed appliances on enamel color: A systematic
review. BMC Oral Health. 2015; 15(31)

[37] Ramadhan A, et al.Relationlevel of knowledgedental health tonumber of dental cariesin Junior High School 1
Marabahan. Dentino Journal. 2016; 1(2).

[38] Mantiri SC, et al. Status of higieneandcaries statusofstudent
who usingfixed orthodontic. Dental Journal. 2013; 1(1).

[39] Achmad H, Djais AJ, Petrenko EG, Larisa V, Putra AP. 3-d printing as a tool for applying biotechnologies in
modern medicine. International Journal of Pharmaceutical Research, 2020. 12(4), pp. 3454-3463.

[40] Achmad H, Djais Al, Jannah M, Huldani, Putra AP. Antibacterial chitosan of milkfish scales (Chanos chanos)
on bacteria porphyromonas gingivalis and agregatibacter actinomycetescommitans. Systematic Reviewa In
Pharmacy, 2020. 11(6), pp. 836-841.

[41] Achmad H, Djais Al, Syahrir S, Fitri A, Ramadhany YF. A literature us regarding the use of herbal medicines in
pediatric dentistry. International Journal of Pharmaceutical Research. 2020. 12,PP. 881-897.

[42] Achmad H, Djais Al, Syahrir S, Fitria A, Ramadhany YF. Impact Covid-19 in pediatric dentistry: A literature
review. International Journal of Pharmaceutical Research, 2020. 12,p.830-840.

[43] Djais Al, Achmad H, Dewiayu D, Sukmana BI, Huldani. Effect of Combination of Demineralization Freeze
Dentin Matrix (DFDDM/0 and Moringa oleifera lam osteoprotegerin (OPG) and receptor activator of nuclear
factor kappa Bligand (RANKL) as a marker of bone remodeling. Systematic Reviews in Pharmacy. 2020. 11(6),
pp.771-779.

http://annalsofrscb.ro 10728



