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    Abstract
Background: To investigate treatment outcome of skeletal malocclusion managed employing SFOA. Material and Methods: The study sample (n=10) requiring mandibular orthognathic surgery was categorised as Group 1 (GP 1) – Skeletal Class II & Group 2 (GP 2) – Skeletal Class III. Pre (T0) and post (T1) treatment records were analyzed using the CCA Index to assess the clinical outcome of the treatment. Lateral cephalogram was analyzed using WITS Appraisal and McNamara analysis to quantify treatment changes. The total duration of treatment was recorded from the case records of patients. Pain perceived by the patients was assessed using Visual Analogue Scale (VAS) after 03 days of surgical procedure, 03 weeks and 03 months. Results: Mean change in SNB angle was significantly higher in Group 2 compared to Group 1 (P value<0.05). The mean change in ANB angle was significantly higher in Group 1 compared to Group 2 (P value<0.05). The mean change in facial aesthetics score and dental aesthetics score did not differ significantly between two study groups (P value>0.05). For both groups, mean pain response on 3rd day post-surgery was moderate to severe on the VAS which improved to mild to moderate by 3rd week and after 3 months majority of the patients had no pain. The mean total treatment duration from surgery to orthodontic finishing and detailing was 12.2 months, with a range of 8.4 months to 14.6 months. Conclusions: SFOA results in an immediate and marked improvement in skeletal component of the malocclusion along with significantly improved facial and dental aesthetics.
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    Introduction


    Skeletal malocclusions form a major part of the incidence of malocclusions in the country. Mandibular skeletal deformities are prevalent as compared to maxillary deformities. These skeletal deformities require surgical intervention for the correction of both form and function, if not intervened during the growth phase of an individual. The conventional orthognathic approach consists of preoperative orthodontic treatment (Pre-OP-OT), orthognathic surgery, and postoperative orthodontic treatment (Post-OP-OT). In this approach, the initial phase of presurgical orthodontics includes leveling and aligning the arches, relieving crowding, decompensating the dentition, coordinating upper and lower arches, and removing occlusal interference.[bookmark: ft1][1] The average time taken to achieve the goals of presurgical orthodontics is 6 months to 2 years.[bookmark: ft2][2],[bookmark: ft3][3] The disadvantage of this approach is orthodontic interventions before orthognathic surgery requiring a long treatment time and may result in a worsening of facial appearance temporarily. However, an alternate approach to achieve immediate facial change has become popular in the recent past “Surgery First Orthodontics After” (SFOA), in this approach, the presurgical orthodontic treatment phase is eliminated or greatly reduced, the jaws are surgically repositioned into the desired positions, and orthodontic tooth movement follows. Patients appreciate the immediate improvement in facial appearance while the orthodontist can utilize the increased bone turnover to achieve accelerated tooth movement. This approach proposes to overcome the disadvantages of conventional surgical-orthodontic treatment procedures[bookmark: ft4][4],[bookmark: ft5][5] with some advantages, such as short total treatment duration, early improvement of the facial profile, establishment of proper maxilla-mandibular relationship before orthodontic treatment, and psychological benefits to the patient.[bookmark: ft6][6],[bookmark: ft7][7]


    There is an increase in the trend for adult patients reporting to orthodontic clinics for the treatment of malocclusion and often require correction of underlying skeletal discrepancy. These patients desire their treatment to be completed at the earliest due to social and esthetic concerns.[bookmark: ft8][8] Surgery first approach for the management of orthosurgical cases can meet the requirement of these adult patients. Although there are several case reports/case series and studies published on the various aspects of this new approach, the clinical outcome assessment for the results has not been investigated. The present study was planned to investigate the treatment outcome of skeletal malocclusion managed employing SFOA using a comprehensive clinical assessment (CCA) index and lateral cephalogram. Furthermore, the total treatment duration from surgery to orthodontic finishing and detailing of occlusion and pain perceived during treatment was analyzed.


    Materials and Methods


    The present prospective clinical study was planned and executed at the department of orthodontics and dentofacial orthopedics of a tertiary care government hospital. The sample consisted of patients who reported to the outpatient department for orthodontic treatment requiring orthognathic surgery, i.e., surgical mandibular advancement/mandibular setback for correction of underlying skeletal malocclusion. The inclusion criteria were patients in permanent dentition (age ≥18 years) with mild crowding (requiring no therapeutic extractions) and with Class II or Class III skeletal malocclusion requiring surgical correction by mandibular advancement/setback. The exclusion criteria were patients with skeletal open bite, compromised periodontal status, a medically compromised condition deemed unfit for surgery, with a history of orthodontic treatment, or syndromic cases including patients with cleft lip and palate.


    The study was reviewed and approved by the institutional ethical committee (letter no IEC/2018/49), and participants were explained about the nature and scope of the study, and an informed was obtained from each participant before initiation of treatment. Being a pilot project, a convenient sample size of ten patients was decided in consultation of the statistician of the institute. Patients selected were grouped into two categories (five patients each):


    Group 1 (GP 1) – Skeletal Class II


    Group 2 (GP 2) – Skeletal Class III


    Standard orthodontic pretreatment records (T0): Photographs (extraoral and intraoral photographs), radiographs (orthopantamogram, and lateral cephalogram), cone-beam computed tomography of the maxilla/mandible, and dental models were obtained. All selected patients were thoroughly evaluated, and a customized treatment plan was tailored for each patient, finalized in consultation with the oral and maxillofacial surgical team. “Paper Surgery” (Surgical Treatment objective, STO) planned was emulated on the articulated models (model surgery) of the patients, and an acrylic surgical splint was fabricated. All patients were taken up under general anesthesia and a planned mandibular surgical procedure was executed. Acrylic surgical splint was used during the surgical procedure to position the mandible in the desired position. The splint was cemented on the maxillary dentition after 7 days of surgical procedure to guide the mandible and reprogram the muscles and establish the sensory engram for the first 2 weeks, postsurgery. In the 3rd week, 0.018-inch Roth preadjusted edgewise appliance was bonded, and a conventional wire sequence was followed till finishing, and detailing of occlusion was achieved. Orthodontic appliance was removed once the objectives for the specific case were achieved. Pre (T0) and post (T1)-treatment records of the patients were analyzed using the CCA index to assess the clinical outcome of the treatment. Lateral cephalogram was analyzed using Wits appraisal and McNamara analysis to quantify changes resulted from the treatment. The total duration of treatment was recorded from the case records of patients. Pain perceived by the patients was assessed using the visual analogue scale (VAS)[bookmark: ft9][9] after 03 days of surgical procedure, 03 weeks, and 03 months.


    Statistical analysis


    The data on categorical variables are shown as n (% of cases). The paired statistical comparison of the distribution of categorical variables was done using Wilcoxon's signed-rank test (nonparametric test for paired ordinal data). In the study, the P < 0.05 was considered to be statistically significant. All the hypotheses were formulated using two-tailed alternatives against each null hypothesis (hypothesis of no difference). The data were statistically analyzed using the Statistical Package for the Social Sciences (SPSS version 22.0, IBM Corporation, Armonk, NY, USA) for MS Windows.


    Results


    Ten patients (five female and five male), mean age of 21 years (range: 18–23 years), five patients with skeletal Class II and five with skeletal Class III malocclusion with orthognathic maxilla were managed with the SFOA approach.


    The mean SNB angle among GP 1 at T1 was (81.00° ± 0.71°) significantly higher compared to T0 (75.8° ± 0.84°) (P < 0.05), mean ANB angle at T1 (1.00° ± 0.71°) was significantly lower compared to T0 (5.80° ± 0.84°) (P < 0.05), and mean mandibular plane angle at T1 (24.40° ± 2.51°) was significantly higher compared to T0 (21.60° ± 3.29°) (P < 0.05) [Table - 1] and [Figure - 1]. Whereas the mean SNB angle among GP 2 at T1 (80.60° ± 1.14°) was significantly lower compared to T0 (85.80° ± 1.79°) (P < 0.05), mean ANB angle at T1 (0.80° ± 0.84°) was significantly higher compared to T0 (−4.20° ± 0.45°) (P < 0.05), and mean mandibular plane angle at T1 (24.60° ± 4.04°) was significantly lower compared to T0 (27.20°±4.55°) (P < 0.05) [Table - 1] and [Figure - 1].
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        	Figure 1: Intragroup distribution of mean angular cephalometric parameters
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        	Table 1: Distribution of mean cephalometric parameters
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    Mean effective mandibular length among GP 1 at T1 (100.60 ± 1.67 mm) was significantly higher compared to T0 (95.00 ± 1.58 mm) (P < 0.05), mean pogonion to nasion perpendicular at T1 (−1.80 ± 0.84 mm) was significantly lower compared to T0 (−7.00 ± 0.71 mm) (P < 0.05), mean lower incisor to A-Pog line at T1 (3.80 ± 0.84 mm) was significantly lower compared to T0 (6.00 ± 0.71 mm) (P < 0.05), and mean Wits at T1 (1.60 ± 0.55 mm) was significantly lower compared to T0 (5.80 ± 0.84 mm) (P < 0.05) [Table - 1] and [Figure - 2]. However, the mean effective mandibular length for GP 2 at T1 (103.40 ± 1.34 mm) was significantly lower compared to T0 (108.80 ± 1.30 mm) (P < 0.05), mean pogonion to nasion perpendicular at T1 (−6.00 ± 1.41 mm) was significantly lower compared to T0 (−2.00 ± 0.71 mm) (P < 0.05), mean lower incisor to A-Pog line at T1 (3.40 ± 0.89 mm) was significantly higher compared to T0 (2.80 ± 0.84 mm) (P < 0.05), and mean Wits at T1 (2.00 ± 0.71 mm) was significantly higher compared to T0 (−3.60 ± 1.14 mm) (P < 0.05) [Table - 1] and [Figure - 2].
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        	Figure 2: Intragroup distribution of mean linear cephalometric parameters
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    The mean change in SNB angle was significantly higher in GP 2 compared to GP 1 (P < 0.05), whereas the mean change in ANB angle was significantly higher in GP 1 compared to GP 2 (P < 0.05). The mean change in mandibular plane angle was significantly higher in GP 2 compared to GP 1 (P < 0.05) [Table - 1] and [Figure - 3]. Whereas mean change in effective mandibular length, pogonion to nasion perpendicular was significantly higher in GP 2 compared to GP 1 (P < 0.05). Whereas mean change in the lower incisor to A-Pog line and Wits was significantly higher in GP 1 compared to GP 2 (P < 0.05) [Table - 1] and [Figure - 4].
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        	Figure 3: Intergroup distribution of mean change in angular cephalometric parameters
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        	Figure 4: Intergroup distribution of mean change in linear cephalometric parameters
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    The distribution of mean facial esthetics score, dental esthetics score, vertical control score, arch form score, and treatment efficiency score for GP 1 at T1 was significantly higher compared to the mean score at T0 (P < 0.05). The distribution of mean periodontium management at T1 did not differ significantly compared to the mean score at T0 (P > 0.05). The distribution of the mean root structure preservation score at T1 was significantly lower compared to the mean score at T0 (P < 0.05) [Table - 2] and [Figure - 5]. However, the mean facial esthetics score and dental esthetics score among GP 2 at T1 were significantly higher compared to the mean score at T0 (P < 0.05). Furthermore, the mean vertical control score, arch form score, and treatment efficiency score at T1 were significantly higher compared to the mean score at T0 (P < 0.05). Mean periodontium management at T1 did not differ significantly compared to the mean score at T0 (P > 0.05) and the mean root structure preservation score at T1 was significantly lower compared to the mean score at T0 (P < 0.05) [Table - 2] and [Figure - 5].
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        	Figure 5: Intragroup distribution of mean CCA parameters. CCA: Comprehensive clinical assessment

        

        Click here to view
      

    


    
      
        	[image: ]

        	Table 2: Distribution of mean comprehensive clinical assessment parameters
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    The distribution of mean change in facial esthetics score and dental esthetics score did not differ significantly between the two study groups (P > 0.05). Furthermore, the mean vertical control score, arch form score, periodontium management score, root structure preservation score, and treatment efficiency score did not differ significantly between the two study groups (P > 0.05) [Table - 2] and [Figure - 6]. The mean pain response was statistically significant among the patients at the three intervals studied, response on 3rd day postsurgery was moderate to severe on the VAS which improved to mild to moderate by 3rd week, and after 3 months majority of the patients had no pain [Table - 3]. The mean total treatment duration from surgery to orthodontic finishing and detailing was 12.2 months, with a range of 8.4–14.6 months.
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        	Figure 6: Intergroup distribution of mean change in CCA parameters. CCA: Comprehensive clinical assessment
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        	Table 3: Distribution of pain responses at 3 days, 3 weeks, and 3 months
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    Discussion


    Orthognathic surgery first performed by Hullihen in 1849,[bookmark: ft10][10] with the introduction of sagittal split osteotomy, has become a mainstay treatment for the correction of dentofacial deformity.[bookmark: ft11][11] The conventional surgical-orthodontic treatment for the management of skeletal malocclusions consists of three phases: Pre-OP-OT, orthognathic surgery, and Post-OP-OT. Although these treatment procedures generally produce satisfactory results, including appropriate dental de-compensation, proper arch coordination, and accurate prediction of surgical results before orthognathic surgery, however, several disadvantages have been reported.[bookmark: ft6][6]


    The presurgical orthodontic part of this conventional treatment has been reported to be the most time-consuming part of treatment,[bookmark: ft12][12] a mean length of 7–47 months.[bookmark: ft3][3] This long Pre-Op-OT phase can potentially aggravate the side effects of orthodontic therapy such as dental caries and periodontal problems and also negatively influence the compliance of the patient by worsening of facial profile of the patient. These shortcomings associated with the conventional approach have given rise to a new concept called SFOA, introduced by Brachovogel in 1991. It has been claimed that dental movements following SFOA are achieved on corrected skeletal base without interfering with the compensatory biological response, thereby minimizing relapse after treatment.[bookmark: ft13][13]


    The reduced treatment time has been a major factor in the success of SFOA. It has been shown that orthodontic treatment time decreases using alveolar osteotomy procedures.[bookmark: ft14][14] This can be attributed to increased cortical bone porosity after the mechanical alteration of bone, resulting in decreased resistance to tooth movement. It has been shown that during the healing process after orthognathic surgery, there is an increase in blood flow above the presurgical levels.[bookmark: ft15][15] The increase in blood flow facilitates the healing process and stimulates bone turnover which can potentially speed up orthodontic tooth movement.


    The CCA was developed at Indiana University to supplement the American Board of Orthodontics objective grading system,[bookmark: ft16][16] has been suggested to have a potential to develop into a “gold standard” for evaluation of treatment outcome, also is the only assessment index that helps to audit facial changes achieved.[bookmark: ft17][17] Hence, CCA was used in the study to evaluate the outcome of the surgery first approach. Although CCA has been proved to be more sensitive than other systems for evaluation of treatment outcomes, especially in mixed dentition, no study has used CCA for evaluation of same using surgery first approach. Hence, the results of the present study cannot be compared with other studies.[bookmark: ft18][18]


    Although numerous tools are available to assess pain severity among adolescents, the visual analog scale (VAS) being more user-friendly and with easy instructions to understand was used in the present study. The patient generally reports on 3rd postsurgical day to orthodontic clinic, orthodontic appliance was placed on 3rd week and major tooth movements were initiated by 3rd month postsurgically. Hence, the time period to record the pain perception was followed after 03 days, 03 weeks, and 03 months of surgical procedure. In the present study, pain perception at 3 days postoperatively was moderate to severe in the majority of cases (P < 0.001 for all), with moderate swelling and discomfort. There was improved pain perception at 3-week postsurgery in all cases supporting that the procedure being well tolerated by patients. Although the investigator could not find any study in the literature using VAS for the assessment of pain following SFOA, hence the results of the study cannot be compared.


    Limitations


    Being a pilot study, the sample size was small, a larger sample size with a multicentric study would have greater clinical significance; generalizability of the findings of the current study might not be representative to an entire population. The current study did not evaluate gender-related possible differences in outcome. In measuring pain intensity, the VAS scale was used, providing a subjective assessment of the pain, the reliability of this scale is low owing to the patients' need to recall their initial pain severity before giving an estimate of their pain relief.


    Conclusion


    With the results of the study, it can be concluded that with SFOA, there is an immediate and marked improvement in the skeletal component of the malocclusion along with significant improved in facial esthetics and dental esthetics. Hence, it confirms that there are definitive advantages of an SFOA approach, however, one has to be very careful regarding patient selection and customizing treatment plans. Hence, the SFOA approach may present a reasonable alternate for a large population requiring surgical management of skeletal malocclusion. However, bidirectional feedback among the orthosurgical team with a proper patient selection and appropriate treatment planning is required to achieve the desired results.
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  Figure 1: Intragroup distribution of mean angular cephalometric parameters


  Figure: 2

  [bookmark: fig_JDentDefSect._2022_16_2_112_364523_f2.jpg][image: ]


  Figure 2: Intragroup distribution of mean linear cephalometric parameters
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  Figure 3: Intergroup distribution of mean change in angular cephalometric parameters
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  Figure 4: Intergroup distribution of mean change in linear cephalometric parameters
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  Figure 5: Intragroup distribution of mean CCA parameters. CCA: Comprehensive clinical assessment
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  Figure 6: Intergroup distribution of mean change in CCA parameters. CCA: Comprehensive clinical assessment
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  Table 1: Distribution of mean cephalometric parameters
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  Table 2: Distribution of mean comprehensive clinical assessment parameters
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  Table 3: Distribution of pain responses at 3 days, 3 weeks, and 3 months
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Angular (degrees)

SNB angle 75804084 81002071 520:045 0001%* 8580=179 B0.60=1.14 —5.20+0.84 00015 0001+

ANB angle 580+0.84 100=0.71 —480:045 0.001** —420=045 080:084 500=071 0001 0001+

Mandbular plane angle ~~ 21.60+3.29 24.40=251 280=164 0019° 2720455 24602404 —260x251 0.048° 0.004%

Linear (mm)

Effective mandibular length ~ 95.00+158 10060:£167 5.60=055 0.001%** 108.80=1.30 10340+1.34 —540+055 0001  0.001%**

Pogonion to nasion ~700=158 —180=084 520084 00015 400£071 -200=071 —B00x141 00015 0001+

perpendicular

Lowerincisor to APogline  6.00+0.71 3802084 -220:045 0.001** 280+084 340089 060=055 0047%  0.001**

Wits 580£084 1602055 —4.20=1.09 0.001°** —360=114 200:071 560055  0.001%** 0001+

*p=0.05, **P<0.01, ***P<0.001. P (T0 vs. T1) by paired t-test, P (Group 1 vs. Group 2) by unpaired t-test. P<0.05 is considered to be statistically significant. SI

tandard deviation





OEBPS/images/JDentDefSect._2022_16_2_112_364523_t8.jpg
Parameters Group 1 (n=5) Group 2 (n=5) Mean change

Mean=SD P Mean+SD P (TO vs. (T1-T0)
Mean Mean Mean  TOVersis  pean Mean Mean ™) P
value at  valueat  change T value at  valueat  change G'“‘g’ 1 versus

T0 T (T1-T0) T0 T (T1-T0) roup 2
Facial esthetics 1202045 480-045 360055 0001 120:045 500=000 380045 0001 0545 (NS)
Dental esthetics 180084 480045 0001+ 140£055 500=000 360055 0001 0.172(NS)
Vertical control 1602055 4602055 0001+ 180£084 500000 320=084 0001 0.694(NS)
Arch form 060£055 440=055 3.80=045  0001%** 120+045 440055 3205045  0.001**  0.067(NS)
Periodontium 460+055 420=084 —040:089 0.374(NS) 440055 4202045 020084 O621(NS) 0724 (NS)
‘management
Root structure 5005000 400071 —100£071  0034*  500+000 400=071 —100s071  0.034 0.999 (NS)
preservation

Treatment efficiency  0.00+0.00  4.80+0.45  4.80=0.45 0.001%**  0.00+0.00 4.80+0.45 4.8 45 0.001%** 0.999 (NS)
*P<0.05, **P<0.01, ***P<0.001. P [T0 vs. T1) by paired ttest, P (Group 1 vs. Group 2) by unpaired t-test. P<0.05 is considered to be statisticall significant. NS: Statistially
i SO Stanbad asiakion
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Question Intensity of pain 3 days, n (%) 3 weeks, n (%) 3 months, n (%) P
How do you No pain 0 1010) 9(90) 0.001+++
grade pain? Mild - moderate 1010) 7(0) 1010)

Moderate - severe 9.(90) 220) 0

**%p<0.001. P value by Wilcoxon's signed-rank test. P<0.05 is considered to be statistically significant





