Zﬂ turnitin Page 1 of 13 - Cover Page

Jana Publication & Research

Expanding envelop of discrepancy

B VRrc40

Document Details

Submission ID

trn:oid:::2945:314731515

Submission Date

Sep 27, 2025, 11:05 AM GMT+5:30

Download Date

Sep 27, 2025, 11:09 AM GMT+5:30

File Name

IJAR-54045.pdf

File Size

223.2 KB

Z"j turnltln Page 1 of 13 - Cover Page

Submission ID trn:o0id:::2945:314731515

16,095 Characters

Submission ID  trn:o0id:::2945:314731515



zﬂ turnitin Page 2 of 13 - Integrity Overview

9% Overall Similarity

The combined total of all matches, including overlapping sources, for each database.

Filtered from the Report

» Bibliography

» Quoted Text

Match Groups Top Sources
‘ 25 Not Cited or Quoted 9% 5% @) Internetsources
Matches with neither in-text citation nor quotation marks 4% B2 Publications
99 0 Missing Quotations 0% 6% °

Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

ZI'j turnit'n Page 2 of 13 - Integrity Overview

= Submitted works (Student Papers)

Submission ID trn:o0id:::2945:314731515

Submission ID  trn:o0id:::2945:314731515



zﬂ turnitin Page 3 of 13 - Integrity Overview

Match Groups Top Sources
. 25 Not Cited or Quoted 9% 5% @ Internetsources
Matches with neither in-text citation nor quotation marks 4% B2 Publications

93, 0 Missing Quotations 0% 6% °
Matches that are still very similar to source material

0 Missing Citation 0%
Matches that have quotation marks, but no in-text citation

“

0 Cited and Quoted 0%
Matches with in-text citation present, but no quotation marks

Top Sources

The sources with the highest number of matches within the submission. Overlapping sources will not be displayed.

o Internet

pdfcookie.com

Student papers

Kaplan College on 2006-12-01

Internet

fr.scribd.com

Publication

Michael Rennert. "Earn 3 Hours of CE Credit", American Journal of Orthodontics a...

o Student papers

University of Hong Kong on 2011-09-23

° Publication

Fernando André Barth, Renata Rodrigues de Almeida-Pedrin, Mauricio de Almeid...

Student papers

University of London Worldwide on 2022-05-30

° Publication

Giuntini, V.. "Dentoskeletal changes associated with fixed and removable applian...

° Student papers

University of Warwick on 2012-01-19

o Internet

aamsc.org

zr'j turnit"’] Page 3 of 13 - Integrity Overview

= Submitted works (Student Papers)

2%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:o0id:::2945:314731515

Submission ID  trn:o0id:::2945:314731515


https://pdfcookie.com/documents/graber-orthodontics-current-principles-and-techniques-5th-edition-yv8op867oo21
https://fr.scribd.com/doc/252137961/Text-Book-of-Orthodontics
https://doi.org/10.1016/j.ajodo.2006.02.005
https://doi.org/10.1016/j.ejwf.2019.03.002
https://doi.org/10.1016/j.ajodo.2007.07.012
https://aamsc.org/wp-content/uploads/2018/05/1.-1-PM-Indications-for-Early-Orthodontic-Treatment-Gregory-Ohanian-DDS.pdf

zﬂ turnitin Page 4 of 13 - Integrity Overview

Internet

qdoc.tips

Student papers

Higher Education Commission Pakistan on 2017-10-06

Student papers

The African Institute for Mathematical Sciences on 2022-06-17

° Student papers

Trinity College Dublin on 2016-12-08

o Student papers

University of Sydney on 2021-11-20

e Student papers

University of Ulster on 2021-01-26

Internet

d.docksci.com

a Publication

Baccetti, T.. "The Cervical Vertebral Maturation (CVM) Method for the Assessment...

o Student papers

Yeditepe University on 2016-11-30

m Internet

www.orthodontic-update.co.uk

Student papers

University of Sydney on 2022-09-11

z"j ‘turn|t|n Page 4 of 13 - Integrity Overview

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

<1%

Submission ID trn:o0id:::2945:314731515

Submission ID  trn:o0id:::2945:314731515


https://qdoc.tips/mosbys-orthodontic-review-2e-6-pdf-free.html
https://d.docksci.com/reliability-of-growth-indicators-and-efficiency-of-functional-treatment-for-skel_59f7ddbed64ab2c318425159.html
https://doi.org/10.1053/j.sodo.2005.04.005
http://www.orthodontic-update.co.uk/articleMatchListArticle.asp?aKey=182&ec=av+1

z'l_.l turnitin Pages of 13- Integrity Submission Submission ID _ trn:0id::2945:314731515

1 Expanding envelop of discrepancy

2

3

4

5 Introduction

6

7 Time is a crucial factor in Orthodontics which presents us with 2 pertinent
8 questions, timing of treatment and time taken for treatment. While the duration of
9 Orthodontic treatment is of concern to both the patient as well as the orthodontist,
10 treatment timing is of paramount importance to the orthodontist as the success of
11  orthodontic therapy, especially in individuals who present to us during the growth
12  period, is dictated by appropriate treatment timing.
13 The one phase vs two phase debate is an evergreen one among orthodontists
14  with several generations of orthodontists recommending early treatment ever since
15 functional jaw orthopedics saw the light of day. However, the paradigm shifted in the
16 late 90s after revered orthodontists such as Tulloch and Proffit et al*, Keeling and
17 Wheeler? et al, Gianelly® at al., with their prospective clinical trials presented robust
18 data that the results of early orthodontic treatment although positive, do not stay on.
19 They arrived at a conclusion that the inherent growth pattern and genetic potential of
20 the patients causes the residual growth to nullify the treatment effects of phase 1
21 therapy, by the time comprehensive phase 2 orthodontic treatment is completed.
22 Proffit* cited 3 major reasons for this;
23 1. Facial growth in the three planes of space declines to adult levels at
24 different timing of growth modification procedures for each problem is
25 different.
26 2. Skeletal and dental development are not in synchrony and dental
27 eruption may continue after skeletal growth is completed.
28 3. Permanent teeth do not erupt exactly in place of their predecessors
29 and hence a 2nd stage treatment might often be necessary even if
30 early treatment is done.
31 Hence, it can safely be said that the ideal orthodontic treatment timing is
32 during the adolescent growth spurt starting in the late mixed dentition or early
33 permanent dentition period. Gianelly et al® opined that when orthodontic treatment is
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34  begun at the time of exfoliation of the second deciduous molar, the E space can be
35 used for relief of crowding, if any, or correction of molar relationship which is also
36 aided with the late mandibular growth with corresponds to the peak height velocity of
37 the post pubertal growth occurring around this time.

38 Early treatment in Class Il skeletal cases would however be preferred to avoid
39 psychosocial and physical trauma such as injury to incisors.> All the above
40 mentioned clinical trials have however indicated a clear statistically significant
41  difference between the untreated controls and those who underwent growth
42  modification as a part of Phase 1 therapy. Hence, it is prudent to consider all factors
43  and make an informed decision in such cases.

44 Early treatment often followed by a second stage of Comprehensive therapy
45 is usually needed in Class | problems requiring serial extractions and maxillary
46 expansion to address crowding.® Class Ill problems presenting with a deficient
47  maxilla might benefit with early growth modification procedures. ® On the other hand,
48 there are cases in which treatment should be deliberately delayed such as anterior
49  open bite cases with a short ramus and unfavourable vertical growth pattern and
50 Class Ill cases with a prognathic mandible which would definitely relapse with early
51 treatment.*

52 Transverse skeletal problems require treatment quite early as growth is
53 completed first in this direction. Early correction of the maxilla in the transverse
54  direction also helps in solving Class Il problems by means of the ‘Foot and Shoe’
55 principle and also aids in Class Ill correction of a retrognathic maxilla either
56  spontaneously or with the help of orthopedic appliances. ’

57 The focus of this paper by large, is treatment in preadolescent patients at the
58 cusp of growth and how to address skeletal malocclusions at this crucial juncture of
59 time.

60 The possibilities of treatment in Orthodontics is largely based on the envelope
61 of discrepancy which has been revised to include treatment with skeletal anchorage
62 apart from the traditional orthodontics, orthodontics with orthopedic treatment and
63 orthognathic surgery. Treatment timing is important in determining the amount of
64 change that can be produced. The amount of tooth movement with orthodontic
65 therapy alone is about the same in children and adults. However, the success and
66 extent of growth modification decreases after the adolescent growth spurt, and

67 thereby would require orthognathic surgery beyond this point of time. There are
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68 exceptions however such as controlling excessive vertical growth in children which is
69 difficult, and TADs can be useful for this in older patients.®

70 With careful supervision, judgement & planning, and with the advent of newer
71  techniques and appliances, this crucial window of time can be extended to produce
72  skeletal changes beyond the said post pubertal growth spurt. The emphasis here is
73 not usage of skeletal anchorage alone but to choose the correct modality of
74  treatment at the right time, so as to make orthopedic treatment possible for a longer
75  period than was thought of as possible thus far and to avoid surgery in the future.

76 The first step in this direction is to accurately identify the periods of growth.
77  This has traditionally been done with the help of Skeletal Maturity indicators such as
78  Hand and Wrist radiographs®, Cervical maturity indicators®’®, Frontal Sinus®*!, MP3

79  radiographs®?. Dental indicators such as Canine calcification®?

stages are also
80 being widely used to assess the skeletal maturity of individuals.

81 Once the skeletal maturity status is determined, the treatment plan can be
82 tailored in different planes of space to utilise the maximum growth potential,
83 depending on the nature of malocclusion. The following section focuses on how to
84 increase the treatment timing window for malocclusions in various dimensions.

85

86 Discussion

87  Transverse Discrepancies

88 As mentioned earlier, transverse malocclusions should be addressed at the
89 earliest, as the window of active growth period is limited in this direction and is
90 completed first as the interdigitation of the mid-palatal suture begins between 10-13
91 yearsof age.

92 Previous studies showed that long term transverse craniofacial
93 measurements were pronounced in individuals treated from CS1-CS3 (before or
94  during the peak) and were skeletal in nature. Hence, the early mixed dentition was
95 always thought to be the best time for correcting transverse discrepancies. Late
96 treated groups between CS4-CS6(end or after peak velocity) showed less changes
97 and they were dentoalveolar in nature.** It is often very difficult to treat transverse
98 malocclusions because patients rarely visit the orthodontist in the early mixed
99 dentition period which is the ideal time for treatment. One method of buying time in
100 these malocclusions is by using procedures such as MARPE (Mini-implant Assisted

101 Rapid Palatal expansion). This procedure not only addresses the transverse
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102 discrepancy but a gain in arch length is also possible through it which will resolve
103 any TSALD (Tooth Size Arch Length Discrepancy), if present. It is proven to work in
104  adults too and can be used as an alternative to SARPE.

105 Class Il malocclusions as a result of a narrow and retrognathic maxilla
106 require expansion of the maxilla to correct the crossbite as well as to loosen up
107 circummaxillary sutures. Bone anchored Maxillary Protraction which also employs
108 MARPE is said to produce results superior to traditional orthopedic treatment with a
109 facemask. Hence, Class Ill malocclusions also can be addressed later than what
110 was deemed to be the crucial time for skeletal correction in such cases. This will be
111 dealt with in detail under Class Il malocclusions.

112

113  Sagittal Discrepancies

114  Class Il Malocclusions

115 It is well documented that the ideal treatment timing for skeletal Class Il
116  Malocclusion especially for mandibular advancement with functional appliances, is
117  during the pubertal growth spurt. To consider if an extension of this window of time is
118 possible and whether treatment of a skeletal malocclusion by non surgical means is
119 possible beyond this time frame, we need to establish that skeletal changes can be
120  brought about in the mandible in young adults.

121 Pancherz and Ruf maintain that TMJ remodeling has been seen in young
122  adult patients treated with Herbst.*> A possibility of improving facial profile in adults
123 with Herbst has also been noted by the same authors.'®To make the most of the
124  available time, even when patients have reported after the peak in mandibular
125  growth, the following treatment options may be considered.

126

127  Fixed Functional Appliances

128 Fixed functional appliances have always been the treatment of choice in
129 patients on the cusp of pubertal growth. These appliances can also harness the
130 growth potential in post pubertal patients and offer the advantage of being in the
131  mouth throughout without having to rely on patient compliance. Thus, the constant
132 and continuous positioning of the mandible in a forward position helps utilize the
133  residual growth.

134

135 Molar to molar Rigid Appliances
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136 This recently introduced category of rigid appliances are placed from the
137 maxillary to mandibular molar with a thrust forward which helps in positioning the
138 mandible ahead and thereby causing TMJ remodeling and permanent advancement
139 of the mandible. The major advantage with these appliances is that they can be
140 placed immediately without waiting for the fixed appliance therapy to reach a full
141 sized archwire. Thereby, a lot of time is saved and correction of the skeletal
142  malocclusion can be done non-surgically even when the patient approaches the
143  orthodontist at or slightly beyond the pubertal growth spurt.

144

145  Fixed Functional Appliances with Skeletal Anchorage

146 Better skeletal effects and TMJ remodeling have been noted when fixed
147  functional appliances are anchored to bone instead of the mandibular dentition as
148 per few studies. Most studies show no lower incisor proclination which translates into
149 more skeletal than dentoalveolar changes. In addition, they show a pronounced
150 headgear effect on the maxilla.

151

152  Entire arch Distalization with Temporary Anchorage Devices

153 Skeletal Class Il correction can be done by distalizing the entire arch with the
154  help of Temporary anchorage devices. It is possible well into adulthood with good
155 results and hence timing of treatment to treat a prognathic maxilla is no longer a
156  crucial factor as earlier.

157

158  Class Ill Malocclusions

159  Traditionally, treatment of skeletal Class Il is said to be best effective at CS1 (pre-
160 pubertal) in both maxilla (supplementary growth of 2mm) and mandible (restriction of
161 growth by 3.5mm over controls). Treatment at CS3 i.e during the pubertal growth
162  spurt is effective only in growth restriction of the mandible (4.5mm over controls). *?
163  The factors to be considered in treatment of skeletal Class Il malocclusions are :

164 Maxillary growth is completed before mandibular growth, thereby persistent late
165 mandibular growth may result in relapse even if maxillary growth was addressed at
166 the ideal time i.e. in the early mixed dentition period.

167 With the advent of TADs, maxillary advancement is possible beyond the critical
168 window of time from the deciduous and early mixed dentition to late mixed dentition

169 and permanent dentition period.
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170 This is possible through methods such as Bone Anchored Maxillary Protraction
171  (BAMP) which has shown better results than with traditional orthopedic treatment by
172  means of a Facemask in Class Il patients.

173 Class Ill skeletal correction is also possible with TADs placed in the Maxillary
174  posterior region and mandibular anterior/canine region followed by application of
175 Class lll elastic force of about 250 gms each side. This would result in orthopedic
176  effects of both maxillary protraction as well and mandibular growth restriction or
177  redirection.

178  With such methods, skeletal Class Ill malocclusions with dual components can be
179 addressed at the same time around late mixed dentition so as to avoid 2 phases for
180 the maxilla and mandible separately. Prolonged treatment procedures beginning in
181 the early mixed dentition to treat the maxilla and proceeding into permanent dentition
182 to keep the late mandibular growth at bay, can be prevented, thereby reducing
183  burnout of the patients.

184  Transverse component of Class Il should be resolved for stability of sagittal
185 discrepancies too irrespective of the presence or absence of crossbites. Procedures
186 such as MARPE help in extending the window of time as discussed under transverse
187  discrepancies earlier.

188

189  Vertical Discrepancies

190 Skeletal Hypodivergence can only be attended to with the help of functional
191 appliances, preferably early on or best at the pubertal growth spurt. Fixed functional
192 appliances do give us a chance to regain lost ground if the patient reports slightly
193 beyond the ideal time.

194 There are two schools of thought when it comes to the treatment of increased
195 vertical dimension.

196 A 2mm increase in ramal height was seen when hyperdivergence is treated in CS3
197 i.e during peak velocity.'’No such increase was seen in the pre-pubertal age group.
198  Profitt however claimed that hyperdivergence should always be treated only after the
199  adolescent growth spurt.*® This is because especially in unfavourable hyperdivergent
200 patterns such as those with a very short ramal height, the growth of the ramus fails
201 to keep up with the erupting posterior dentition which leads to an anterior open bite
202 even if treated early. Hence, in such situations time is lost by the patient and the

203 clinician.
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204 Beyond the adolescent growth spurt, we now have multiple options in the form of
205 TADs to gain true intrusion of posteriors and produce desirable skeletal effects
206 comparable to orthognathic surgery. Closure of the anterior open bite with
207 autorotation of the mandible gives us stable and reliable effects throughout in such
208 cases.

209

210

211

212 Conclusion

213 As opposed to the general belief of some orthodontists that early treatment is
214  the key to orthodontic success, it is pertinent to wait for the right time to begin growth
215 modification. In case of maxilla, this may be early and slightly later for the mandible,
216  with a good amount of variability between patients, in the sagittal direction.

217 Class Il conditions are best treated during the pubertal peak of Growth when
218 mandibular growth modification is needed.

219 Class Il conditions require early redressal.

220 Transverse growth progress through growth modification is best achieved in
221 early stages of growth between CS1 and CS3.

222 Adolescents approaching us for orthodontic treatment may not always end up
223  with camouflage or Orthognathic Surgery. We can very well buy time with fixed
224  functional appliances and recent advancements in Orthodontics such as the use of
225 TADs.

226
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