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ABSTRACT

Background: The present study was conducted to assess salivary nickel levels in patients undergoing fixed
orthodontic treatment.

Materials & methods: 20 patients scheduled to undergo fixed orthodontic treatment were enrolled. Complete
demographic details of all the patients were obtained. A comprehensive case history was gathered from 20
participants who underwent treatment with stainless steel fixed orthodontic appliances. The arch wires utilised
in this investigation comprised nickel-titanium alloy and stainless steel. Additionally, a control group of 20
patients, matched for age and gender, was established. Saliva samples were collected from all 40 participants at
baseline. For the study groups, salivary samples were obtained one week, three months and one-year post-
insertion of the appliances. An auto-analyzer was employed to assess the salivary nickel levels. All data were
systematically recorded in a Microsoft Excel spreadsheet and subsequently analyzed using SPSS software.

Results: The mean age of the patients of the study group and control group was 20.8 years and 19.1 years,
respectively. Mean salivary nickel levels among the study group and control group at baseline were 4.56 ppb and
4.19 ppb, respectively. Non-significant results were obtained while comparing mean salivary nickel levels among
study group and control group at baseline. Among the study group, mean salivary nickel levels among baseline,
one-week post-insertion, three months post-insertion and one-year post-insertion were 4.56 ppb, 4.23 ppb,
12.93 ppb and 5.18 ppb, respectively. Significant alteration in salivary nickel levels was seen at different time
intervals.

Conclusion: A significant alteration of salivary nickel levels occurs among patients undergoing fixed orthodontic
treatment.
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INTRODUCTION

Restorative and periodontal considerations are orthodontist's role 1is particularly critical for
often essential for adult patients undergoing individuals  experiencing pathological tooth
orthodontic therapy, thereby necessitating a movements and associated irregularities. Through
collaborative approach among various dental orthodontic intervention, enhancements in dental
specialists to achieve optimal treatment results. The aesthetics can be achieved through several
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methods, including the realignment of the jaws, the
correction of dental irregularities, and the
promotion of a healthier gingival environment.!-3

Patients typically seek information regarding the
length of their orthodontic treatment to better
assess the associated costs and potential
discomforts linked to the use of orthodontic
brackets. Furthermore, it is essential for
orthodontists to form treatment plans to the
individual needs of each patient. By accurately
estimating the duration of treatment, dental
professionals can foster trust and enhance the
likelihood of successful outcomes. It is crucial to
recognize that an extended treatment period can
undermine a key aspect of care: cost-effectiveness
for patients. Conversely, shorter treatment
durations are often correlated with a reduction in
adverse effects. Orthodontic procedures may lead to
various biological complications, and prolonged
treatments can heighten the risk of root resorption.
Therefore, a comprehensive understanding of the
factors influencing treatment duration is vital for
orthodontists aiming to achieve optimal results in
the least amount of time.*-7

Nickel-titanium alloys are frequently utilized in
orthodontics for the production of various
components in fixed orthodontic devices. During the
dissolution and biomechanical interactions of these
alloys, metal ions, including nickel, chromium, and
zinc, may be released from the orthodontic
appliances. Nickel, in particular, is recognized as a
prevalent allergen and a potent sensitizer. Research
indicates that even minimal concentrations of
nickel, as low as 2.5 ng/mL, can adversely affect the
chemotactic response of leukocytes and induce
neutrophils to adopt an aspherical shape and
exhibit reduced motility. The release of ions can
also lead to discoloration of surrounding soft
tissues, as well as trigger allergic reactions or
discomfort® ° Hence; the present study was
conducted for evaluating salivary nickel levels in
patients undergoing fixed orthodontic treatment.

MATERIALS & METHODS

The present study was conducted for evaluating
salivary nickel levels in patients undergoing fixed
orthodontic treatment. 20 patients scheduled to
undergo fixed orthodontic treatment were enrolled.
Complete demographic details of all the patients
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were obtained. A comprehensive case history was
gathered from 20 participants who underwent
treatment with stainless steel fixed orthodontic
appliances. The arch wires utilized in this
investigation comprised nickel-titanium alloy and
stainless steel. Additionally, a control group of 20
patients, matched for age and gender, was
established. Saliva samples were collected from all
40 participants at baseline. For the study groups,
salivary samples were obtained one week, three
months and one-year post-insertion of the
appliances. The saliva was collected using the spit
method, with participants instructed to rinse their
mouths thoroughly with distilled water prior to
sample collection. Saliva was collected for a
duration of 5 minutes with the mouth closed and
without stimulation, after which it was transferred
to plastic test tubes. An auto-analyzer was
employed to assess the salivary nickel levels. All
data were systematically recorded in a Microsoft
Excel spreadsheet and subsequently analyzed using
SPSS software.

RESULTS

The mean age of the patients in the study group and
control group was 20.8 years and 19.1 years,
respectively. Mean salivary nickel levels among the
study group and control group at baseline were
4.56 ppb and 4.19 ppb, respectively [Table 1]. Non-
significant results were obtained while comparing
mean salivary nickel levels among study group and
control group at baseline. Among the study group,
mean salivary nickel levels among baseline, one-
week post-insertion, three months post-insertion
and one-year post-insertion were 4.56 ppb, 4.23
ppb, 1293 ppb and 5.18 ppb, respectively.
Significant alteration in salivary nickel levels was
seen at different time intervals [Table 2].

Table 1: Comparison of salivary nickel levels
among study group and control group at baseline

Salivary nickel | Study group
levels (ppb)

Control group

Mean 4.56 4.19
SD 0.08 0.06
p-value 0.138 (Non-significant)
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Table 2: Comparison of salivary nickel levels
among study group at different follow-up time
intervals

Salivary nickel | Mean p-value
levels (ppb)
Baseline 4.56 0.001

One-week post- | 4.23 (Significant)

insertion

Three months | 12.93
post-insertion

One-year post- | 5.18
insertion

DISCUSSION

Comprehensive orthodontic treatment is widely
recognized as a protracted process, with the
duration primarily influenced by the biological
principles that govern effective tooth movement.
However, there remains ambiguity regarding the
standard length of treatment. A prior review
encompassing observational studies failed to
provide a definitive estimate for treatment
duration. Despite this uncertainty, there is a
persistent inclination among orthodontists and
general dentists to minimize the time required for
orthodontic interventions. Contemporary methods
aimed at expediting treatment include advanced
technologies and innovative surgical techniques;
however, some practitioners may opt to bypass
essential phases of treatment to achieve shorter
timelines. Prolonged treatment durations have been
associated with an increased risk of iatrogenic
effects from appliance therapy, notably root
resorption and conditions related to plaque
accumulation, such as demineralization.
Additionally, extended treatment periods may
adversely affect patient compliance and the quality
of life related to oral health, particularly among
adult patients.10 11 Hence; the present study was
conducted for evaluating salivary nickel levels in
patients undergoing fixed orthodontic treatment.

Mean age of the patients of the study group and
control group was 20.8 years and 19.1 years
respectively. Mean salivary nickel levels among
study group and control group at baseline was 4.56
ppb and 4.19 ppb respectively. Non-significant
results were obtained while comparing mean
salivary nickel levels among study group and
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control group at baseline. Among study group, mean
salivary nickel levels among baseline, one-week
post-insertion, three months post-insertion and
one-year post-insertion was 4.56 ppb, 4.23 ppb,

12.93 ppb and 5.18 ppb respectively. Significant
alteration in salivary nickel levels was seen at
different time intervals. Amini et al. have
demonstrated that nickel levels may rise in patients
receiving treatment with both conventional and
metal injection molding (MIM) brackets, although
the increase is likely more pronounced in those
treated with conventional brackets. However, after
a period of two months, the ion levels leached from
conventional brackets compared to MIM brackets
may not exhibit significant
Furthermore, Amini et al. indicated that the
application of stress resulted in a notable increase
in nickel release from orthodontic devices into
saliva. Additionally, research conducted by Singh et
al. revealed that salivary nickel concentrations
significantly elevated following the insertion of
fixed orthodontic appliances when compared to
baseline  measurements, with the highest
concentration observed during the first week post-

differences.

placement of these appliances.12- 14

Imani MM et al reviewed the effect of fixed
orthodontic treatment on salivary levels of these
ions by doing a meta-analysis on cross-sectional and
cohort studies. The Web of Science, Scopus,
Cochrane Library, and PubMed databases were
searched for articles on salivary profile of nickel or
chromium in patients under fixed orthodontic
treatment. Fourteen studies were included and
analyzed in this meta-analysis. Salivary nickel level
was higher in periods of 10 min or less and one day
after initiation of treatment compared to baseline.
Salivary chromium level was higher in periods of
one day and one week after the initiation of
treatment compared to baseline. Corrosion of fixed
orthodontic appliances leads to elevated salivary
nickel and chromium concentrations early after
initiation of orthodontic treatment.15 Yassaei S et al
investigated the salivary concentration of nickel and
chromium of patients undergoing orthodontic
treatment. 32 patients who presented to the
orthodontic clinic were selected. Salivary samples
were collected from patients at four distinct
intervals: prior to the placement of the orthodontic
appliance, and subsequently at 20 days, 3 months,
and 6 months post-placement. Analysis revealed
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that the mean concentration of nickel in saliva 20
days after the appliance was placed was 0.8 pg/L
higher than the baseline measurement taken before
placement. Furthermore, the nickel levels at this 20-
day mark were greater than those observed at the
other time points; however, these differences did
not reach statistical significance. The average
concentration of chromium in saliva ranged from
2.6 to 3.6 ug/L, with levels at all post-placement
stages exceeding those recorded before placement.
Nonetheless, the chromium
concentrations across the different stages were also
not statistically significant. Overall, there were no
notable differences in the average concentrations of
salivary nickel and chromium among patients at the
various  stages of orthodontic appliance
placement.16

variations in

CONCLUSION

A significant alteration of salivary nickel levels
occurs among patients undergoing fixed
orthodontic treatment.
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