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Abstract:

Introduction:

Patients experience pain and discomfort during active orthodontic treatment with fixed appliances. Pain is considered a subjective
response to noxious stimuli. It can vary from person to person and is influenced by certain factors such as age, gender, previous pain
experiences, stress or anxiety, and type of appliance.

Objective:

The objective of this literature review was to discuss conventional versus recently introduced treatment modalities used in pain
management for orthodontic patients.

Discussion:

According to the reviewed articles, both pharmacological and non-pharmacological methods were introduced in orthodontic pain
management. However, orthodontists must use their best professional judgment to assess each case individually and select an
appropriate treatment modality based on pain threshold level of an individual.

Conclusion:

Nevertheless, further investigations are required in this field.
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1. INTRODUCTION

Pain and discomfort are a common complication during active orthodontic treatment with fixed appliances. Pain
relatively starts within four hours, increases over the next 24 hours, and decreases within seven days after initial
bonding and placement of separators. The main cause of pain and discomfort in orthodontic treatment is due to multiple
factors such as pressure, ischemia, inflammation, and edema related to tooth movement. The most common method of
measuring pain intensity is the numerical rating scale (NRS) and visual analogue scale (VAS). Pharmacological and
non-pharmacological methods can be relatively used in orthodontic pain management [1]. Moreover, discomfort
associated with the fixed orthodontic appliances often exerts considerable impact on the quality of life of orthodontic
patients. The determinant factors that cause discomforts usually are oral hygiene, speech impairment, difficulty in
eating, tooth mobility, impairment of taste, halitosis and gingival bleeding [2].

Pain intensity can also be affected by the type of appliance. Patients with fixed appliances report significantly
greater pain intensity than those with removable ones [3]. Invisalign aligners, besides other proposed benefits, have
been proven to offer less pain compared to the fixed orthodontic appliances during the initial stages of treatment [4].
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A simple and non-invasive preoperative sensory technique of using a cold pressor test aids in predicting the risk of
developing pain in patients undergoing orthodontic treatment. Self-reported pain was reduced after archwire placements
as the individual's pain tolerance increased. This experiment might help highlight an individual’s variations and
preferred method of pain management [5].

Nevertheless, some patients might suffer from underlying orofacial pain conditions. A multidisciplinary approach is
required in the management of orofacial pain disorders [6]. Therefore, orthodontists must collaborate with the orofacial
specialists when encountering these patients in their practice.

The objective of this review was to discuss conventional versus recently introduced treatment modalities used in
pain management for orthodontic patients.

2. LITERATURE REVIEW/ DISCUSSION

2.1. Pharmacological Management

Several studies discussed the importance of pharmacological management of pain during orthodontic treatment.
Angelopoulou et al. conducted a meta-analysis to evaluate the effect of non-steroidal anti-inflammatory drugs
(NSAIDs) in managing pain. Of the 1,127 studies, seven were included. No statistically significant difference was
found between ibuprofen and paracetamol (acetaminophen) administration in relieving pain. It was evident from the
literature that ibuprofen lowered pain at two hours and six hours after intervention but not at 24 hours when pain peaks.
To some extent, ibuprofen relieves pain in the initial stage of treatment [7]. A review by Possi and Gallelli described the
role of ibuprofen in orthodontic pain management and the authors concluded that ibuprofen 400 mg, if taken one hour
before, three hours after, and seven hours postoperatively, significantly reduced pain. However, additional doses of
ibuprofen were suggested after the seven hour dose to maintain the benefits of the medication when pain peaks at 24
hours after intervention. Hence, it was considered a safe and effective drug compared to other NSAIDs and also had
comparatively fewer adverse effects. Some clinicians supported that NSAIDs had no impact on tooth movements as
they were administered in lower doses and for a shorter duration. Therefore, in healthy individuals they are cleared by
the body before tooth movement occurs. On the contrary, other authors declared a delay in orthodontic tooth
movements as a result of NSAID intake [8].

A report based on a literature review states that NSAIDs impede tooth movement and also increase the risk of root
resorption. Therefore, paracetamol (acetaminophen) was considered the safest NSAID that had no influence on the
range of tooth movements as well as root resorption and other adverse effects that might occur within the oral cavity
[9]. However, much of what has been published on this subject is still controversial.

On the other hand, preoperative analgesics were found to be effective in reducing pain and discomfort after
intervention in patients with dental anxiety and fear [10]. Another study supported that premedication with piroxicam
20 mg significantly decreased pain in comparison to ibuprofen 400 mg. The administration of piroxicam 20 mg one
hour before separator placement was recommended [11]. A study was conducted on 51 participants to assess the effects
of a single dose of anti-inflammatory medication to preemptively treat orthodontic pain. The authors concluded that the
use of a single dose of medication (lumiracoxib 400 mg) was not promising in preemptive orthodontic pain
management. Nevertheless, pain severity was reportedly lower in individuals receiving the placebo group [12].

A study compared the preoperative administration of conventional NSAIDs (ibuprofen and acetaminophen) to
meloxicam. Meloxicam administered at a dose of 7.5 mg was as effective as acetaminophen 650 mg and ibuprofen 400
mg in controlling orthodontic pain. Acetaminophen was declared the treatment of choice, as the drug had no
gastrointestinal tract (GIT) toxicity and did not impede tooth movements. Nevertheless, meloxicam, which has the least
GIT toxicity, can be an alternative option for patients in whom NSAIDs are contraindicated [13].

In a recent study by M. Abu Al-Melh and Andersson [14], the effect of lidocaine/prilocaine topical anesthetic was
investigated on pain and discomfort attributed to the insertion of elastomeric separators. Hence, the overall mean
discomfort/pain score was found to be significantly lower (p<0.001) with the topical anesthetic as compared to the
placebo group. Therefore, this methodology might be beneficial for patients with a low pain threshold as it could
potentially relieve pain and discomfort after the placement of orthodontic elastomeric separators.

2.2. Non-Pharmacological Management

Other treatment modalities in orthodontic treatment include chewing gum and biting on wafers. A study was
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conducted on 57 orthodontic patients to determine whether the use of chewing gum reduced the impact and pain caused
by fixed orthodontic appliances. The difference between the median total impact score at 24 hours was 16 (p=0.031),
and the median VAS between the two groups was 25 mm at 24 hours (p=0.038). Hence, the authors concluded that
chewing gum significantly decreased both the impact and pain from fixed orthodontic appliances. There was no
evidence that chewing gum increased the incidence of appliance breakages [15], but this is a controversial matter
because patients are typically advised to avoid chewing gum during orthodontic treatment. On the other hand, a study
designed to assess the pain response between the two groups found that pain management in the bite wafers group was
not inferior to that of the over-the-counter (OTC) group (p>0.39). Therefore, BW (bite wafers) were also considered as
effective as OTC analgesics for pain control in adolescents [16].

A recent study was initiated to investigate the effect of sugar-free chewing gum versus ibuprofen on reported pain in
orthodontic patients. Patients were divided into two groups: a control group (ibuprofen only) and an experimental group
(allowed to use ibuprofen if required along with the chewing gum). In conclusion, sugar-free chewing gum may reduce
the level of ibuprofen use in the experimental group. However, it has no clinical/statistical significant effect on bond
failures [17].

A research demonstrated that the use of systemic acupuncture preoperatively by qualified professionals can reduce
pain in both male and female patients. Hence, it was considered a safe method of pain control [18].

Moreover, studies have emphasized that psychological perspective and behavioral management might help in
preventing pain in orthodontic patients. Studies focused on the idea of establishing good orthodontist-patient
communication. Pain can be prevented if orthodontists explain and guide their patients about expected pain during
treatment [19, 20]. In the same line, cognitive behavioral therapy was effective in pain control during the initial stages
of orthodontic therapy [21]. Moreover, patients who had a higher personal perception of their pain intensity and
demonstrated attitudes characteristic for internal control orientation appeared to adapt faster and experience less pain
and discomfort during active treatment [22]. Another study was designed to assess patients’ anticipation of pain and its
side effects before orthodontic therapy and self-reported pain after archwire placement. The authors concluded that
patients underestimated the dietary changes they would have to make due to post-archwire placement, and those who
anticipated a greater effect of pain reported experiencing a higher intensity of pain and a higher negative impact of pain
on their lifestyle [23].

However, a recent database search revealed that the quality of evidence for non-pharmacological interventions to
manage orthodontic pain was very low. Further prospective research with long follow-up is required [24].

Low-level laser therapy (LLLT) had been introduced earlier as another treatment modality for orthodontic pain
control. Besides its analgesic effect, LLLT enhances tissue recovery and accelerates tooth movement. Several studies
have discussed the proposed benefits of this treatment modality. A meta-analysis was conducted, and out of 186 results,
only 14 randomized clinical trials (RCTs) with a total of 659 participants met the inclusion criteria. The results showed
that diode LLLT significantly reduced pain by 39% compared to the placebo groups (p = 0.02) [25]. However, studies
were not able to provide sufficient evidence to support the effectiveness of LLLTs. Furthermore, research with better
designs and appropriate samples should be conducted to recommend the use of LLLT [26, 27].

Single-dose, helium-neon laser therapy was found to be effective in reducing orthodontic pain in patients with
maxillary canine retractions. The therapy contributed to a 12.1% pain reduction compared to the placebo group. But the
study had its own limitations, and no previous studies had investigated the effectiveness of helium-neon laser therapy
versus other laser types [28].

A recent systematic review demonstrated that LLLT might improve orthodontic treatment by accelerating tooth
movements and modulating acute pain, as well as preventing relapse. The quality of scientific evidence that supported
LLLT use in modulating acute pain was low. Further research with robust study designs and conformity of laser
methods will be required to reveal the worth of LLLTSs in modern times as a routine method of orthodontic pain control
[29]. Bayani and colleagues designed a study evaluating the efficacy of ibuprofen, bite wafer and low power red and
infrared lasers in orthodontic pain management. The authors concluded that a single session from a low power infrared
laser was the most effective and suitable methodology for pain relief in orthodontic patients following archwire
placement. However, on the contrary, low power red laser irradiation was not suggested. Chewing on bite wafers could
be used as an alternative option to ibuprofen [30].

Analgesics and laser irradiation remained effective in the management of orthodontic pain at its peak intensity
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among all used interventions. However, further research is required to improve the quality of evidence [31].

Above all, dietary modifications are necessary during orthodontic treatment. Patients must be motivated towards
healthier eating habits. A study was designed with 180 patients to compare dietary intake between orthodontic patients
and control subjects. The authors concluded that orthodontic patients consumed higher total calories, proteins, and
carbohydrates (p>0.05) and significantly lower fiber, chromium, and beta-carotene (p<0.05) compared with the control
group [32]. Riordan reported the effect of orthodontic treatment on dietary intake. A total of 10 adolescent patients were
included in the study. The aim was to compare nutrient intake before and after orthodontic treatment. Recorded diets
were analyzed using a two-sample t-test with an alpha level of 0.05. The results showed a decrease in copper and
magnesium intake after orthodontic adjustments [33]. A qualitative study was conducted on 10 adolescent patients (four
males, six females) to assess the early effects of fixed orthodontic treatment on dietary intake and behavior. In
conclusion, the dietary habits of patients were changed as a result of pain. Therefore, orthodontists must provide
nutritional guidance to their patients including increasing consumption of soft diets to avoid pressure sensitivity [34].
However, both studies were limited by their small sample size. In conclusion, a braces-friendly diet must be
recommended by all the orthodontists [35]. Moreover, general dentists should also significantly contribute to giving
oral hygiene and nutritional guidance to patients undergoing orthodontic treatment.

A recent study conducted by Cozzani et al. [36], shows that telephone follow-up after orthodontic treatment might
be an effective procedure to reduce the pain threshold of patients. A question arose on whether to implement this
procedure in a busy orthodontic practice or not.

CONCLUSION

Orthodontists must use their best professional judgment to assess the pain threshold level of each patient
individually. Effective orthodontist-patient communication and targeted nutritional guidance may help in preventing
pain and discomfort experienced by the patients to some extent. However, based on the available literature, analgesics
remained the effective and routine methodology of pain management. Moreover, while prescribing analgesics,
orthodontists must be aware of the pharmacological action as well as the pros and cons related to each drug. A
maximum recommended dose should be taken into consideration for each patient. Patients with special conditions such
as psychological pain or trigeminal neuralgia often require collaboration with their specialists and advanced care
management. Nevertheless, pain management is a complex phenomenon. Therefore, further investigations combining
different methods of orthodontic pain control with appropriate study designs and large sample sizes are required.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE
Not applicable.

HUMAN AND ANIMAL RIGHTS

No Animals/Humans were used for studies that are base of this research.

CONSENT FOR PUBLICATION
Not applicable.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or otherwise.

ACKNOWLEDGEMENTS

The authors extend their sincere gratitude to Dr. Nadeem Ikram for his guidance and Mrs. Mary E. Alent for her
support.

REFERENCES

[1] Koritsanszky N, Madléna M. Pain and discomfort in orthodontic treatments. Literature review. Fogorv Sz 2011; 104(4): 117-21.
[PMID: 22308951]

[2] Marques LS, Paiva SM, Vieira-Andrade RG, Pereira L], Ramos-Jorge ML. Discomfort associated with fixed orthodontic appliances:
Determinant factors and influence on quality of life. Dental Press J Orthod 2014; 19(3): 102-7.
[http://dx.doi.org/10.1590/2176-9451.19.3.102-107.0ar] [PMID: 25162573]


http://www.ncbi.nlm.nih.gov/pubmed/22308951
http://dx.doi.org/10.1590/2176-9451.19.3.102-107.oar
http://www.ncbi.nlm.nih.gov/pubmed/25162573

496 The Open Dentistry Journal, 2017, Volume 11 Hussain et al.

[10]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Sergl HG, Klages U, Zentner A. Pain and discomfort during orthodontic treatment: Causative factors and effects on compliance. Am J Orthod
Dentofacial Orthop 1998; 114(6): 684-91.
[http://dx.doi.org/10.1016/S0889-5406(98)70201-X] [PMID: 9844209]

Fujiyama K, Honjo T, Suzuki M, Matsuoka S, Deguchi T. Analysis of pain level in cases treated with Invisalign aligner: Comparison with
fixed edgewise appliance therapy. Prog Orthod 2014; 15: 64.
[http://dx.doi.org/10.1186/s40510-014-0064-7] [PMID: 25416143]

Zheng B, Ren M, Lin F, Yao L. Prediction of pain in orthodontic patients based on preoperative pain assessment. Patient Prefer Adherence
2016; 10: 251-6.
[PMID: 27042019]

Romero-Reyes M, Uyanik JM. Orofacial pain management: Current perspectives. J Pain Res 2014; 7: 99-115.
[http://dx.doi.org/10.2147/JPR.S37593] [PMID: 24591846]

Angelopoulou MV, Vlachou V, Halazonetis DJ. Pharmacological management of pain during orthodontic treatment: A meta-analysis. Orthod
Craniofac Res 2012; 15(2): 71-83.
[http://dx.doi.org/10.1111/j.1601-6343.2012.01542.x] [PMID: 22515183]

Possi Alessandro, Gallelli Luca. Pain management for dentists: The role of Ibuprofen. Annali di Stomatologia 2011; 11(Supply 3-4): 3-24.

Krasny M, Zadurska M, Cessak G, Fiedor P. Analysis of effect of NSAID’s drugs on teeth and oral tissues during orthodontic treatment.
Report based on literature. Acta Pol Pharm 2013; 70(3): 573-7.
[PMID: 23757949]

Ashley PF, Parekh S, Moles DR, Anand P, Behbehani A. Preoperative analgesics for additional pain relief in children and adolescents having
dental treatment. Cochrane Database Syst Rev 2012; 9(9): CD008392.
[PMID: 22972120]

Kohli SS, Kohli VS. Effectiveness of piroxicam and ibuprofen premedication on orthodontic patients’ pain experiences. Angle Orthod 2011;
81(6): 1097-102.
[http://dx.doi.org/10.2319/022411-134.1] [PMID: 21644837]

Bruno MB, Bruno MA, Krymchantowski AV, da Motta AF, Mucha JN. A double-blind, randomized clinical trial assessing the effects of a
single dose of preemptive anti-inflammatory treatment in orthodontic pain. Prog Orthod 2011; 12(1): 2-7.
[http://dx.doi.org/10.1016/j.pi0.2011.02.002] [PMID: 21515226]

Zarif Najafi H, Oshagh M, Salehi P, Babanouri N, Torkan S. Comparison of the effects of preemptive acetaminophen, ibuprofen, and
meloxicam on pain after separator placement: A randomized clinical trial. Prog Orthod 2015; 16: 34.
[http://dx.doi.org/10.1186/s40510-015-0104-y] [PMID: 26467790]

Al-Melh MA, Andersson L. The effect of a lidocaine/prilocaine topical anesthetic on pain and discomfort associated with orthodontic
elastomeric separator placement. Prog Orthod 2017; 18(1): 1.
[http://dx.doi.org/10.1186/s40510-016-0156-7] [PMID: 28066874]

Benson PE, Razi RM, Al-Bloushi RJ. The effect of chewing gum on the impact, pain and breakages associated with fixed orthodontic
appliances: A randomized clinical trial. Orthod Craniofac Res 2012; 15(3): 178-87.
[http://dx.doi.org/10.1111/.1601-6343.2012.01546.x] [PMID: 22812440]

Murdock S, Phillips C, Khondker Z, Hershey HG. Treatment of pain after initial archwire placement: a noninferiority randomized clinical trial
comparing over-the-counter analgesics and bite-wafer use. Am J Orthod Dentofacial Orthop 2010; 137(3): 316-23.
[http://dx.doi.org/10.1016/j.ajodo.2008.12.021] [PMID: 20197167]

Ireland AJ, Ellis P, Jordan A, et al. Comparative assessment of chewing gum and ibuprofen in the management of orthodontic pain with fixed
appliances: A pragmatic multicenter randomized controlled trial. Am J Orthod Dentofacial Orthop 2016; 150(2): 220-7.
[http://dx.doi.org/10.1016/j.ajod0.2016.02.018] [PMID: 27476354]

Boleta-Ceranto DdeC, de Souza RS, Silverio-Lopes S, Moura NC. Orthodontic post-adjustment pain control with acupuncture. Dental Press J
Orthod 2014; 19(4): 100-6.
[http://dx.doi.org/10.1590/2176-9451.19.4.100-106.0ar] [PMID: 25279528]

Ukra A, Bennani F, Farella M. Psychological aspects of orthodontics in clinical practice. Part one: Treatment-specific variables. Prog Orthod
2011; 12(2): 143-8.
[http://dx.doi.org/10.1016/j.pio.2011.06.007] [PMID: 22074839]

Ashkenazi M, Berlin-Broner Y, Levin L. Pain prevention and management during orthodontic treatment as perceived by patients.
Orthodontics (Chic) 2012; 13(1): €76-81.
[PMID: 22567657]

Wang J, Jian F, Chen J, et al. Cognitive behavioral therapy for orthodontic pain control: A randomized trial. J Dent Res 2012; 91(6): 580-5.
[http://dx.doi.org/10.1177/0022034512444446] [PMID: 22492277]

Sergl HG, Klages U, Zentner A. Pain and discomfort during orthodontic treatment: Causative factors and effects on compliance. Am J Orthod
Dentofacial Orthop 1998; 114(6): 684-91.
[http://dx.doi.org/10.1016/S0889-5406(98)70201-X] [PMID: 9844209]


http://dx.doi.org/10.1016/S0889-5406(98)70201-X
http://www.ncbi.nlm.nih.gov/pubmed/9844209
http://dx.doi.org/10.1186/s40510-014-0064-7
http://www.ncbi.nlm.nih.gov/pubmed/25416143
http://www.ncbi.nlm.nih.gov/pubmed/27042019
http://dx.doi.org/10.2147/JPR.S37593
http://www.ncbi.nlm.nih.gov/pubmed/24591846
http://dx.doi.org/10.1111/j.1601-6343.2012.01542.x
http://www.ncbi.nlm.nih.gov/pubmed/22515183
http://www.ncbi.nlm.nih.gov/pubmed/23757949
http://www.ncbi.nlm.nih.gov/pubmed/22972120
http://dx.doi.org/10.2319/022411-134.1
http://www.ncbi.nlm.nih.gov/pubmed/21644837
http://dx.doi.org/10.1016/j.pio.2011.02.002
http://www.ncbi.nlm.nih.gov/pubmed/21515226
http://dx.doi.org/10.1186/s40510-015-0104-y
http://www.ncbi.nlm.nih.gov/pubmed/26467790
http://dx.doi.org/10.1186/s40510-016-0156-7
http://www.ncbi.nlm.nih.gov/pubmed/28066874
http://dx.doi.org/10.1111/j.1601-6343.2012.01546.x
http://www.ncbi.nlm.nih.gov/pubmed/22812440
http://dx.doi.org/10.1016/j.ajodo.2008.12.021
http://www.ncbi.nlm.nih.gov/pubmed/20197167
http://dx.doi.org/10.1016/j.ajodo.2016.02.018
http://www.ncbi.nlm.nih.gov/pubmed/27476354
http://dx.doi.org/10.1590/2176-9451.19.4.100-106.oar
http://www.ncbi.nlm.nih.gov/pubmed/25279528
http://dx.doi.org/10.1016/j.pio.2011.06.007
http://www.ncbi.nlm.nih.gov/pubmed/22074839
http://www.ncbi.nlm.nih.gov/pubmed/22567657
http://dx.doi.org/10.1177/0022034512444446
http://www.ncbi.nlm.nih.gov/pubmed/22492277
http://dx.doi.org/10.1016/S0889-5406(98)70201-X
http://www.ncbi.nlm.nih.gov/pubmed/9844209

Methodologies in Orthodontic Pain Management The Open Dentistry Journal, 2017, Volume 11 497

(23]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Firestone AR, Scheurer PA, Biirgin WB. Patients’ anticipation of pain and pain-related side effects, and their perception of pain as a result of
orthodontic treatment with fixed appliances. Eur J Orthod 1999; 21(4): 387-96.
[http://dx.doi.org/10.1093/ejo/21.4.387] [PMID: 10502901]

Fleming PS, Strydom H, Katsaros C, et al. Non-pharmacological interventions for alleviating pain during orthodontic treatment. Cochrane
Database Syst Rev 2016; 12: CD010263.
[http://dx.doi.org/10.1002/14651858.CD010263.pub2] [PMID: 28009052]

Ren C, McGrath C, Yang Y. The effectiveness of low-level diode laser therapy on orthodontic pain management: A systematic review and
meta-analysis. Lasers Med Sci 2015; 30(7): 1881-93.
[http://dx.doi.org/10.1007/s10103-015-1743-4] [PMID: 25800534]

Li FJ, Zhang JY, Zeng XT, Guo Y. Low-level laser therapy for orthodontic pain: A systematic review. Lasers Med Sci 2015; 30(6): 1789-803.
[http://dx.doi.org/10.1007/s10103-014-1661-x] [PMID: 25258106]

Bicakci AA, Kocoglu-Altan B, Toker H, Mutaf I, Sumer Z. Efficiency of low-level laser therapy in reducing pain induced by orthodontic
forces. Photomed Laser Surg 2012; 30(8): 460-5.
[http://dx.doi.org/10.1089/pho.2012.3245] [PMID: 22775467]

Sobouti F, Khatami M, Chiniforush N, Rakhshan V, Shariati M. Effect of single-dose low-level helium-neon laser irradiation on orthodontic
pain: A split-mouth single-blind placebo-controlled randomized clinical trial. Prog Orthod 2015; 16: 32.
[http://dx.doi.org/10.1186/s40510-015-0102-0] [PMID: 26446930]

Sonesson M, De Geer E, Subraian J, Petrén S. Efficacy of low-level laser therapy in accelerating tooth movement, preventing relapse and
managing acute pain during orthodontic treatment in humans: A systematic review. BMC Oral Health 2016; 17(1): 11.
[http://dx.doi.org/10.1186/s12903-016-0242-8] [PMID: 27431504]

Bayani S, Rostami S, Ahrari F, Saeedipouya I. A randomized clinical trial comparing the efficacy of bite wafer and low level laser therapy in
reducing pain following initial arch wire placement. Laser Ther 2016; 25(2): 121-9.
[http://dx.doi.org/10.5978/islsm.16-OR-10] [PMID: 27721564]

Sandhu SS, Cheema MS, Khehra HS. Comparative effectiveness of pharmacologic and nonpharmacologic interventions for orthodontic pain
relief at peak pain intensity: A Bayesian network meta-analysis. Am J Orthod Dentofacial Orthop 2016; 150(1): 13-32.
[http://dx.doi.org/10.1016/j.ajodo.2015.12.025] [PMID: 27364203]

Shirazi AS, Mobarhan MG, Nik E, Kerayechian N, Ferns GA. Comparison of dietary intake between fixed orthodontic patients and control
subjects. Aust Orthod J 2011; 27(1): 17-22.
[PMID: 21696109]

Riordan DJ. Effects of orthodontic treatment on nutrient intake. Am J Orthod Dentofacial Orthop 1997; 111(5): 554-61.
[http://dx.doi.org/10.1016/S0889-5406(97)70292-0] [PMID: 9155815]

Cunningham SJ, Croft N, Johal A. A qualitative study of the early effects of fixed orthodontic treatment on dietary intake and behavior in
adolescent patients. Eur J Orthod 2012; 34(4): 432-6.
[http://dx.doi.org/10.1093/ejo/cjr032] [PMID: 21571874]

Paul R. Orthodontics and Nutrition: Review Article. J Innovat Dent 2011; 1(2)

Cozzani M, Ragazzini G, Delucchi A, et al. Self-reported pain after orthodontic treatments: A randomized controlled study on the effects of
two follow-up procedures. Eur J Orthod 2016; 38(3): 266-71.
[http://dx.doi.org/10.1093/ejo/cjv032] [PMID: 26070922]

© 2017 Hussain et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a
copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.


http://dx.doi.org/10.1093/ejo/21.4.387
http://www.ncbi.nlm.nih.gov/pubmed/10502901
http://dx.doi.org/10.1002/14651858.CD010263.pub2
http://www.ncbi.nlm.nih.gov/pubmed/28009052
http://dx.doi.org/10.1007/s10103-015-1743-4
http://www.ncbi.nlm.nih.gov/pubmed/25800534
http://dx.doi.org/10.1007/s10103-014-1661-x
http://www.ncbi.nlm.nih.gov/pubmed/25258106
http://dx.doi.org/10.1089/pho.2012.3245
http://www.ncbi.nlm.nih.gov/pubmed/22775467
http://dx.doi.org/10.1186/s40510-015-0102-0
http://www.ncbi.nlm.nih.gov/pubmed/26446930
http://dx.doi.org/10.1186/s12903-016-0242-8
http://www.ncbi.nlm.nih.gov/pubmed/27431504
http://dx.doi.org/10.5978/islsm.16-OR-10
http://www.ncbi.nlm.nih.gov/pubmed/27721564
http://dx.doi.org/10.1016/j.ajodo.2015.12.025
http://www.ncbi.nlm.nih.gov/pubmed/27364203
http://www.ncbi.nlm.nih.gov/pubmed/21696109
http://dx.doi.org/10.1016/S0889-5406(97)70292-0
http://www.ncbi.nlm.nih.gov/pubmed/9155815
http://dx.doi.org/10.1093/ejo/cjr032
http://www.ncbi.nlm.nih.gov/pubmed/21571874
http://dx.doi.org/10.1093/ejo/cjv032
http://www.ncbi.nlm.nih.gov/pubmed/26070922
https://creativecommons.org/licenses/by/4.0/legalcode

	Methodologies in Orthodontic Pain Management: A Review 
	[Introduction:]
	Introduction:
	Objective:
	Discussion:
	Conclusion:

	1. INTRODUCTION
	2. LITERATURE REVIEW/ DISCUSSION
	2.1. Pharmacological Management
	2.2. Non-Pharmacological Management

	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




