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ABSTRACT:
Background: Orthodontic treatment of malocclusions can often resolve them, or at least prevent their progression. Hence;
the present study was conducted for assessing the effect of orthodontic treatment on salivary flow rate and salivary pH.
Materials & methods: A total of 20 patients scheduled to undergo fixed orthodontic treatment were enrolled. All subjects
were treated with a straight wire technique on both the maxillary and the mandibular arches. Before the beginning of
treatment, all patients underwent meticulous professional oral hygiene. Every 3 months during active orthodontic treatment,
all subjects underwent professional oral hygiene maintenance; more frequent hygienic check-ups were scheduled in the
presence of clinical signs of unhealthy gingival conditions. Salivary flow rate and salivary pH was evaluated. Results: Mean
salivary flow rate at baseline, 1 month, 2 months and 6 months was 1.06 mL/min, 1.19 mL/min, 1.29 mL/min and 1.39
mL/min respectively. Mean salivary pH at baseline, 1 month, 2 months and 6 months was 7.26, 6.95, 6.75 and 6.56
respectively. Significant results were obtained while comparing the salivary pH and salivary flow rate at different time
intervals. Conclusion: Salivary pH and salivary flow rate are significantly altered in patients undergoing fixed orthodontic
treatment.
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INTRODUCTION
Malocclusion is one of the most common dental
disorders and is capable of increasing the risk of
periodontal disease and dental caries. Orthodontic
treatment of malocclusions can often resolve them, or
at least prevent their progression. However, complex
design of fixed orthodontic appliances can affect the
oral hygiene by influencing several parameters
including the saliva properties and microbial count.
Changes in the saliva parameters such as decrease in
pH, flow rate and buffering capacity of the saliva may

contribute to enamel demineralization and increase
the susceptibility to dental caries.1- 4
All these salivary properties become of utmost
importance during orthodontic treatment with fixed
appliances, when an increased chance of plaque
retention and a greater difficulty in optimal oral
hygiene maintenance are thought to predispose to
enamel demineralization and white spot formation.
There is still no consensus on the way the quality and
the quantity of saliva change during orthodontic
treatment. So far, investigations have been confined to
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the first 6 months from the placement of fixed
appliances, and no data are yet available in the long
term.5- 7 Hence; the present study was conducted for
assessing the effect of orthodontic treatment on
salivary flow rate and salivary pH.
MATERIALS & METHODS
The present study was conducted for assessing the
effect of orthodontic treatment on salivary flow rate
and salivary pH. A total of 20 patients scheduled to
undergo fixed orthodontic treatment were enrolled.
All subjects were treated with a straight wire
technique on both the maxillary and the mandibular
arches. Before the beginning of treatment, all patients
underwent meticulous professional oral hygiene. Oral
hygiene instructions were given after fixed appliance
placement, followed by proper reinforcement on each
orthodontic adjustment appointment. Every 3 months
during active orthodontic treatment, all subjects
underwent professional oral hygiene maintenance;
more frequent hygienic check-ups were scheduled in
the presence of clinical signs of unhealthy gingival
conditions. Salivary flow rate and salivary pH was
evaluated. All the results were recorded and analyzed
by SPSS software. Student t test was used for
evaluation of level of significance.
RESULTS
In the present study, a total of 20 subjects were
analyzed. Mean salivary flow rate at baseline, 1
month, 2 months and 6 months was 1.06 mL/min,
1.19 mL/min, 1.29 mL/min and 1.39 mL/min
respectively. Mean salivary pH at baseline, 1 month, 2
months and 6 months was 7.26, 6.95, 6.75 and 6.56
respectively. Significant results were obtained while
comparing the salivary pH and salivary flow rate at
different time intervals.
Table 1: Comparison of salivary flow rate at different
time intervals after initiation of fixed orthodontic
treatment
Time
interval
Baseline
1 month
2 months
6 months

Salivary flow
(mL/min)
1.06
1.19
1.29
1.39

rate

p- value
0.00
(Significant)

Table 2: Comparison of salivary pH at different time
intervals after initiation of fixed orthodontic treatment
Time interval
Baseline
1 month
2 months
6 months

Salivary pH
7.26
6.95
6.75
6.56

p- value
0.00 (Significant)

DISCUSSION
The salivary flow rate as an important saliva property
plays a critical role in oral health. An increase in flow
rate promotes the physical cleansing action of the
saliva, increases its antimicrobial activities, and

accelerates clearance of substrates. On the other hand,
low saliva secretion rate adversely affects oral
health.8- 10 Hence; the present study was conducted for
assessing the effect of orthodontic treatment on
salivary flow rate and salivary pH.
In the present study, a total of 20 subjects were
analyzed. Mean salivary flow rate at baseline, 1
month, 2 months and 6 months was 1.06 mL/min,
1.19 mL/min, 1.29 mL/min and 1.39 mL/min
respectively. Mean salivary pH at baseline, 1 month, 2
months and 6 months was 7.26, 6.95, 6.75 and 6.56
respectively. V Anu et al investigated the changes in
stimulated and unstimulated salivary flow rate, pH
and buffer capacity in patients undergoing therapy
with fixed orthodontic appliances. Salivary flow rate,
pH and buffering capacity of 20 patients who
underwent fixed orthodontic treatment were examined
using GC saliva check buffer kit. The procedure was
carried out during the initiation of orthodontic
treatment and subsequently, one month and six
months after the placement of appliance. Results
showed there was a significant increase in the salivary
flow rate one month and six months after placement
of fixed appliance while pH and buffering capacity
showed no significant changes. Salivary flow rate
increases significantly during fixed orthodontic
treatment.10
In the present study, significant results were obtained
while comparing the salivary pH and salivary flow
rate at different time intervals. H S Chang et al
investigated the changes in stimulated salivary flow
rate, pH, buffer capacity, and the levels of mutans
streptococci (MS) and lactobacilli in patients
undergoing therapy with fixed orthodontic appliances.
Saliva samples, plaque index scores and dietary
histories were taken from 21 sequential patients
before the start of treatment, and one month and three
months after placement of brackets and bands. There
was a statistically significant increase in stimulated
salivary flow rate, pH, buffer capacity, plaque index
scores, and in the levels of MS and lactobacilli after
three months of active treatment. It is postulated that
the balance between the cariogenic challenge posed
by high levels of MS and lactobacilli, and the
reparative effects of concurrent increases in salivary
flow rate, pH and buffer capacity, determines the
likelihood of mineral loss or gain over time. A failure
to follow basic preventive measures may increase the
risk for some patients of enamel decalcification
during orthodontic treatment with fixed appliances.11
Arab S et al evaluated the changes in saliva properties
and oral microbial flora in patients undergoing fixed
orthodontic treatment. Two important saliva
properties namely the salivary flow rate and pH as
well as oral microbial flora were assessed in 30
orthodontic patients before starting fixed orthodontic
treatment and after six, 12 and 18 weeks of treatment.
Selective media, Sabouraud dextrose agar, Mitis
salivarius agar and Rogosa agar were used for
isolation of Candida albicans, Streptococcus mutans
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and Lactobacillus acidophilus, respectively. After six,
12 and 18 weeks of commencing fixed orthodontic
treatment, the total colony counts of Candida albicans,
Streptococcus mutans and Lactobacillus acidophilus
showed a significant increase. The saliva pH
decreased during the orthodontic treatment (P< 0.05)
while the salivary flow did not change significantly.
Fixed orthodontic treatment causes major changes in
the saliva properties.12
CONCLUSION
Salivary pH and salivary flow rate are significantly
altered in patients undergoing fixed orthodontic
treatment.
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