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Abstract: Treatment of skeletal Class II malocclusion in a growing patient will involve growth
modification therapy using myofunctional appliances. In case of some patients non compliance
Class II correctors may be used to correct discrepancies. Skeletal Class II malocclusion due to
prognathic maxilla may require headgears for correction. The introduction of infra zygomatic
screws and buccal shelf screws have broadened the scope of Class II correction in late
adolescence and adults. Invariably patients with skeletal Class II malocclusions do not report to
the orthodontists at a time when growth can be harnessed for correction of the skeletal
malocclusion. In most of these cases camouflage treatment or orthognathic surgery were the
options. Bone screws have now changed the scenario providing patients with the option of en
masse distalisation not involving extractions or surgery. This study aims to evaluate the treatment
options not involving growth modification chosen for patients with skeletal Class II
malocclusion. Patient records were screened for skeletal Class II malocclusion, patients from the
age group of 14 to 35 were chosen for the study. Patients undergoing treatment with
myofunctional appliances and non compliance Class II correctors were eliminated from the
study. A total of 80 patient records were obtained. Data on age, gender and treatment plan were
tabulated. Samples were divided into three groups based on treatment plan. Group A (N= 50)
represented camouflage treatment, Group B (N= 16) represented en masse distalisation and
Group C (N= 14) represented orthognathic surgery. The association between age, gender and
treatment plan was tested using Pearson’s test of independence. Results of the study showed that
62.5% of all patients in the study had undergone camouflage treatment with only 20%
undergoing en masse distalisation. 17.5% of patients had undergone orthognathic surgery. It was
observed that the age group of 20-24 years contributed to the maximum number of patients
reporting for correction of Class II skeletal malocclusions. Pearson Chi-Square value of 2.843
and p-value of 0.241( p-value< 0.05 significant) showed that there was no association between
gender and treatment plan chosen. Pearson’s Chi Square value of 18.09 and p value of 0.021 (p
value < 0.05,statistically significant) showed an association between age and treatment plan
chosen for the patient. From the results of the study it can be concluded that there was an
association between age and treatment plan in correction of Class II malocclusion. En masse
distalisation as a treatment option was predominantly chosen in late adolescence and young
adults.
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INTRODUCTION
Class II malocclusion is characterised by disto occlusion, which reflects on adjacent elements such as soft tissue
and other teeth. This malocclusion is common in orthodontic practice and its correction can be attained by
several treatment protocols, such as en masse distalization, camouflage and orthognathic surgery. Class II
malocclusion is considered the most frequent problem presenting in the orthodontic practice affecting 37% of
school children in Europe and occurring in 33% of all orthodontic patients in the USA. Class II malocclusion
may also involve craniofacial variances which can be adjusted when patients are adolescent. The regular
treatment options in growing patients include extraoral headgears, functional appliances and full fixed
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appliances with intermaxillary or teeth extractions. In adults, moderate class II malocclusion can be corrected
with fixed orthodontic appliance in conjunction with extractions, severe malocclusions with fixed appliances
and orthognathic surgery while the efficiency of these conventional treatment modalities has improved,
particularly in growing patients, most require patient cooperation in order to be effective which is often a
primary problem. Where there is a mild or moderate class II malocclusion is an adult or an adolescent who is too
old for growth modification, camouflage by tooth movement can be used by distalizing maxillary molars,
followed by the entire maxillary arch; or extraction of premolars and retraction of maxillary anterior teeth into
extraction space; or combination of maxillary arch and forward movement of mandibular. Individual variation in
dental and soft tissue morphology treatment plans must be tailored to each patient's diagnosis, needs and goals,
including treatment approach, choice and biomechanics.
The majority of Class II molar relationships tend to be accompanied with an underlying anteroposterior skeletal
discrepancy, Class II canine relationship, and excessive overjet. With molar distalization being a prerequisite for
nonextraction treatment of Class II patients, various intraoral appliances and techniques such as distalizing
arches(Muse et al., 1993) distal jet appliances(Carano and Testa, 2001) and pendulum appliances(Fuziy et al.,
2006), have been shown to be effective. Nevertheless, significant forward movement of the premolars and
incisors was found to be inevitable in response to molar distalization. Once maxillary molars are distalized, they
are prone to relapse during the retraction of premolars and incisors, making overcorrection of the molars to a
Class III position crucial. In conventional Class II treatment, efficient treatment necessitated predictable molar
distalization and subsequent incisor retraction without burning anchorage. The segmental distalization using
either miniplates or miniscrews can be effective(Sugawara et al., 2006; Yamada et al., 2009), in that they could
eliminate the possibility of round-tripping the anterior teeth. Accordingly, the possibility of en-masse
distalization using interradicular miniscrews or miniplates has been proposed.
Monocortical miniscrew-type temporary anchorage devices have been widely used to move a single tooth or
segments of teeth (Lee et al., 2007)(Park et al., 2003). Many studies have proposed simultaneous distalization of
the entire dentition by applying force vector(s) from interradicular miniscrews to the main archwire. The basic
concept is that a distalizing force applied to the anterior segment might be transmitted to the posterior segment
along the continuous archwire and proximal contact points, leading to distalization of the molars as well as the
incisors.In orthodontic camouflage treatment, the aim is to mask the skeletal discrepancy through dental
compensations. When extractions are required, they are generally done in the upper arch (first premolars) to
correct the protrusion of the incisors. Orthodontic-surgical treatment is intended to correct the underlying
skeletal class II deformity, and in most surgical patients, only mandibular advancement surgery is required to
correct mandibular retrognathia. However, some patients require superior repositioning of the maxilla or
bimaxillary surgery (maxilla up and mandible forward). The two single-jaw procedures are considered very
stable, whereas the combination of maxillary and mandibular surgery is stable only with rigid fixation.Our team
has rich experience in research and we have collaborated with numerous authors over various topics in the past
decade (Deogade, Gupta and Ariga, 2018; Ezhilarasan, 2018; Ezhilarasan, Sokal and Najimi, 2018; Jeevanandan
and Govindaraju, 2018; J et al., 2018; Menon et al., 2018; Prabakar et al., 2018; Rajeshkumar et al., 2018, 2019;
Vishnu Prasad et al., 2018; Wahab et al., 2018; Dua et al., 2019; Duraisamy et al., 2019; Ezhilarasan, Apoorva
and Ashok Vardhan, 2019; Gheena and Ezhilarasan, 2019; Malli Sureshbabu et al., 2019; Mehta et al., 2019;
Panchal, Jeevanandan and Subramanian, 2019; Rajendran et al., 2019; Ramakrishnan, Dhanalakshmi and
Subramanian, 2019; Sharma et al., 2019; Varghese, Ramesh and Veeraiyan, 2019; Gomathi et al., 2020; Samuel,
Acharya and Rao, 2020)
The aim of the study is to evaluate the the association between age wise distribution of patients reported with
Angle’s class II malocclusion and the treatment of class II malocclusion, and to assess the percentage
distribution of various class II malocclusion treatment modalities available to them.
MATERIALS AND METHODOLOGY
This retrospective cross-sectional study was done on skeletal class II malocclusion patients who reported to the
department of orthodontics and dentofacial orthopedics from 01 June 2019 to 31 March 2020. The study was
approved by the ethical committee and institutional research board(SDC/SIHEC/2020/DIASDATA/0619-0320).
The dental records of 960 patients who were registered to the institution and are undergoing orthodontic
correction were analysed for the study. Patients belonging to the age group of 10-34 years with skeletal class II
malocclusion and ANB angle above 4 degrees were selected for the study. Patients who had systemic illness,
skeletal class I malocclusion, skeletal class III malocclusion and craniofacial deformities were excluded. 80
subjects were selected based on the inclusion and exclusion criteria from the total sample of 160 subjects. The
analysis was carried out using the statistical package for social sciences version 20.0 (SPSS Inc, Chicago, IL,
USA). Chi Square tests, descriptive statistics and percentage distribution of class II malocclusion treatment were
evaluated.
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RESULTS AND DISCUSSION

Fig.1: Cluster Bar graph depicting the association between age wise distribution of samples and
the treatment plan. X axis represents the various treatment plans for skeletal class II and Y axis
represents the percentage of patients undergoing class II treatment in each group. Pearson Chi
Square value was 18.09 and p-value of 0.021 (p value < 0.05 statistically significant), hence the
preferred treatment option and age are associated. Camouflage option was mostly chosen in early
adolescence and en masse distalization in late adolescence and young adults.

Fig.2 : Bar graph depicting the association between the treatment plan and gender. X axis
represents the treatment plan and Y axis represents the percentage of patients in each group.
Pearson Chi-Square was 2.843 and p value of 0.241( p value > 0.05, not significant) implying that
there was no major difference in treatment plan chosen among genders.
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Fig.3 : Bar graph depicting the number of patients with skeletal class II malocclusion across
various age groups. X axis represents the age wise distribution of patients with class II
malocclusion and Y axis represents the percentage of patients with malocclusion. Highest
percentage of patients - 33.75% belonged to the age group of 20-24 and lowest percentage of
patients - 10% belonged to the age group of 30-34 years of age. It was found that the majority of
the subjects who sought orthodontic treatment were in late adolescence or young adults.

Fig.4 : Bar graph depicting the frequency of patients with skeletal class II malocclusion undergoing
treatment . X axis represents the treatment options for patients with class II malocclusion and Y
axis represents the percentage distribution of patients. It was found that the majority of the
subjects who sought orthodontic treatment were widely treated by camouflage and en masse
distalization
Previously our investigators had conducted clinical trials (Kamisetty et al., 2015; Krishnan, Pandian and Kumar
S, 2015; Viswanath et al., 2015; Sivamurthy and Sundari, 2016; Felicita, 2017b; Samantha et al., 2017; Vikram
et al., 2017), lab animal studies (Ramesh Kumar et al., 2011; Jain, Kumar and Manjula, 2014; Rubika, Sumathi
Felicita and Sivambiga, 2015; Felicita, 2017a; Pandian, Krishnan and Kumar, 2018) and in - vitro
studies(Felicita, Chandrasekar and Shanthasundari, 2012; Dinesh et al., 2013; Felicita, 2018) over the past 5
years. Now we are focussing on cross sectional study from our database. Out of the 80 subjects selected, there
were 39 males and 41 females. All were undergoing treatment for skeletal class II malocclusion which did not
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involve growth modification.All subjects belonged to the age group of 14 to 34 years. The percentage
distribution of each treatment option was estimated and results were evaluated.Treatment of class II
malocclusion in adolescents has mainly relied on growth modification. The majority of treatment options are
directed at stopping or redirecting maxillary growth and stimulating mandibular growth. Molar distalization in
adults has been considered difficult, which is contrasted by recent evidence of molar distalization using mini
plates fixed with multiple bone screws(Sugawara et al., 2006)(Sugawara et al., 2004), with a major advantage
being the elimination of side effects such as forward movement of premolars and incisors. Treatment of class II
in adults is always challenging. Applying sound biomechanics principles to execute the mechanics plan is the
surest way to achieve predictable results.Treatment of an adult class II requires careful diagnosis and treatment
plan involving esthetic , occlusion and functional consideration. The treatment objective must include the chief
complaint of the patient and the mechanics plan should be individualised based on the specific treatment goals.
The study was to evaluate the various treatment options like en masse distalization, camouflage and surgical
correction used among class II malocclusion. The results of the study showed that the camouflage treatment
option was widely used among adolescents and adults whereas en masse distalization was predominantly used
amongst late adolescents and young adults. Surgical management of skeletal class II was favoured amongst
adults. The study also showed that there is statistically significant association between age and treatment plan
chosen for the patient.Our institution is passionate about high quality evidence based research and has excelled
in various fields ((Pc, Marimuthu and Devadoss, 2018; Ramesh et al., 2018; Ezhilarasan, Apoorva and Ashok
Vardhan, 2019; Ramadurai et al., 2019; Sridharan et al., 2019; Vijayashree Priyadharsini, 2019; Mathew et al.,
2020)
CONCLUSION
Within the limits of this study it can be concluded that there was a statistically significant association between
age and treatment plan chosen for the patients. The study also shows that en masse distalisation as a treatment
option was predominantly chosen in late adolescence and young adults. The limitations of the present study is
that it is a retrospective cross sectional unicentric study done on a smaller section of the population . A
prospective multicentric study on treatment options in correction of skeletal class II malocclusion is the need of
the hour.
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