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A B S T R A C T

Introduction: Cephalometric analysis for Ortho-Gnathic Surgery (COGS) is the most commonly used
analysis for diagnosing and treatment planning of an orthognathic case. This analysis consists of 37
parameters under 7 subheading which covers cranial, skeletal, dental, facial parameters. While performing
this analysis it becomes very cumbersome for an oral surgeon and orthodontist to discuss the case with
all the parameters in mind. So this study was done to determine the parameters of preference for an Oral
surgeon and Orthodontist respectively.
Materials and Methods: 20 Oral surgeons and Orthodontist with 2 years of experience were selected for
this study. The selection was done randomly by selecting the specialist through online list. A preferential
form consisting of all the parameters of COGS analysis with three preference for each parameter-1):
Important, 2): Slightly important and 3): Not so important, were distributed to both the specialists. The
forms were collected and the data was tested statistically.
Results: Percentage wise preference was determined for various parameters. Majority of Oral and
maxillofacial surgeons marked skeletal parameter as important while Orthodontist marked soft tissue
as important. There was mutual agreement of preference in various parameters: Anterior cranial
base (Ptm-N), Lower anterior face height (Ans-Gn), Upper posterior face height (PNS-N) which was
statistically significant. Linear, angular, ratio measurement were preferred differently by oral surgeons and
Orthodontists.
Conclusion: Skeletal measurements were preferred by oral surgeons followed by soft tissue & dental
relationship, while as Orthodontists preferred Soft tissue, dental measurements followed by skeletal
parameters.Cranial base measurements were not so marked as Ist preference by both the specialists.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to remix, tweak, and build upon
the work non-commercially, as long as appropriate credit is given and the new creations are licensed under
the identical terms.
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1. Introduction

Cephalometric radiology was introduced in orthodontics
in the 1930’s but it gained wider acceptance in practical
application during last 20 yrs.1 Cephalometric norms are
used for guiding the clinician during diagnosis & treatment
planning especially in orthognathic surgical cases to identify

* Corresponding author.
E-mail address: parveen.lone@yahoo.com (P. A. Lone).

skeletal dysgnathia & facial soft tissue disharmony by
comparing with normative values.2 It is important for
clinician to predict soft tissue changes resulting from hard
tissue changes & the successful treatment of orthognathic
surgical treatment depends on careful diagnosis. Literature
has reported many studies which have attempted to evaluate
the relation between hard tissue surgery & its effects on
soft tissue.3 Some studies have reported that clinician are
more sensitive to certain profile aspect than patient &
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vice versa. Certain specific areas crucial to patient may
not be actually crucial to clinician.4 There are Various
cephalometric analysis proposed by many authors based on
hard tissue references with paradigm shift to soft tissues
for orthognathic surgical cases which include: for COGS
Dipaolo’s Quadrilateral Analysis, Arnett’s Soft Tissue
Cephalometric Analysis (STCA).5–7

Population of adults seeking orthodontic treatment
requiring orthognathic surgery are increasing day by day.
For diagnosing and formulating treatment plan of an
orthognathic surgical case, analysis of facial, skeletal,
and dental problems is a must. For this reason, a
specialized cephalometric appraisal system called COGS
concerning the hard tissue and soft tissue of the face had
been developed by Burstone et al.,8 while dealing with
orthognathic cases a team of specialists work in tandem
which include Oral surgeon, Orthodontist, Anesthetist,
Craniomaxillofacial surgeon, Neurosurgeon.

Cephalometric for orthognathic surgery analysis (COGS)
developed by Burstone8 is very popular and is commonly
done cephalometric tracing for orthognathic cases. COGS
analysis is a vast analysis and requires a good amount of
time to analyze as it comprises of 37 parameters under
seven headings which includes parameters related to: cranial
bases, horizontal skeletal, vertical skeletal and dental lines
and angles, Maxilla mandible relation, dental, facial form,
lip position and form. These parameters are in linear,
angular and ratio measurements. Though there are certain
parameters which hold more importance for an oral surgeon
and some for an orthodontist. An oral surgeon usually
eyeballs on certain parameters to get the overall view of
the case and understand the actual area of fault. While,
an orthodontist considers some other parameters more
important keeping in view the decompensation (reverse
orthodontics), settling and finishing procedures to be
performed in an orthognathic case.

The perception of facial profile differs between
patients, dental professionals & peers, also the complexity
of assessing orthognathic surgical treatment outcome
definition differing of facial attractiveness & beauty by
patient & clinician.9–11 There is no such study done
before to assess what variables are preferred from an
oral surgeon and Orthodontist point of view respectively
while dealing with an orthognathic case. So to our
curiosity and interest we intended to perform this study
to assess the preferential choice of variables for Oral
surgeon and orthodontist with regard to various variables
of cephalometric for orthognathic surgery analysis (COGS)
developed by Burstone.

2. Materials and Methods

A preferential form was prepared consisting of all
parameters of Burstone’s Cephalometric Analysis for
Orthognathic Surgery (COGS)11 under 7 heading and total

of 37 parameters in one column. Three preferences were
given for each parameter:

Preference 1 - Important parameter.
Preference 2 - Slightly Important parameter.
Preference 3 - Not so important parameter.

Twenty Oral and Maxillofacial surgeons and twenty
Orthodontists with 2 years experience after post graduation
were selected randomly for participation in this study. All
the forms were sent through speed post, email and whatsapp
mode and online questionnaire platform. All the participants
were briefed about the study in the preference sheet (Figure
1) and asked to tick the parameter according to their
preference while deciding a case of orthognathic surgery All
the returned sheets were collected and data was tabulated in
the excel sheet and sent for statistical analysis.

2.1. Preference sheet

2.1.1. Topic
This preference sheet is to know the preference of Oral
surgeons and Orthodontists with regard to various variables/
parameters of Burstone Analysis (COGS) for diagnosing
and treatment plan of Orthognathic surgeries.

2.1.2. Preference scale from 1 to 3
Tick mark (

√
) the appropriate section depending upon

your personal preference of parameter for diagnosing and
formulating treatment plan for an Orthognathic case

2.2. Statistical methods

The data derived was qualitative in nature. The statistical
software SPSS 22.0 ver 3.2.2 were used for the analysis of
the data. Microsoft word and excel sheets have been used
to generate graphs, tables etc. Descriptive and inferential
statistical analysis has been carried out in the present study.

3. Results

The results showed the percentage wise preference of the
parameters/ variables of COGS analysis by two specialists-
Oral surgeons and Orthodontists. 75% preference was
considered as the majority among the three preferences.

3.1. The parameters/variables preferred as important,
by majority (75%) of Oral surgeons were

1. Maxillary protrusion (N-A [HP] (Linear 20(100%
2. Mandibular protrusion (N-B [HP] (Linear 20(100%
3. Chin protrusion (N-PG (Linear 15(75%
4. Upper anterior face height (N-ANS (Linear 16(80%
5. Lower anterior face height (ANS-GN (Linear 19(95%
6. Maxillary length (PNS-ANS (Linear 20(100%
7. Mandibular body length (Linear 20(100%
8. Maxillary incisor exposure Stms-U1 (Linear 20(100%
9. Face-Throat (Angle 16(80%)
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Table 1: Preference sheet

S.No. Variables / Parameter Preference 1
Important
Parameter

Preference 2
Slightly
important
parameter

Preference
3 Not so
important

Cranial base
1 Posterior cranial base (Ar-PTM) (Linear)
2 Anterior cranial base (PTM-N) (Linear)
Horizontal (skeletal relation)
3 Facial convexity (N-A-PG) (Angle)
4 Maxillary protrusion (N-A [HP]) (Linear)
5 Mandibular protrusion (N-B [HP]) (Linear)
6 Chin protrusion (N-PG) (Linear)
Vertical (skeletal and dental relation )
7 Upper anterior face height (N-ANS) (Linear)
8 Lower anterior face height (ANS-GN) (Linear)
9 Upper posterior face height (PNS-N) (Linear)
10 Mandibular plane angle (MP-HP) (Angle)
11 Upper anterior dental height (UI-NF) (Linear)
12 Upper posterior dental height (U6-NF) (Linear)
13 Lower posterior dental height (L6-MP) (Linear)
14 Lower anterior dental height (L1-MP) (Linear)
Maxilla and mandible
15 Maxillary length (PNS-ANS) (Linear)
16 Mandibular ramus length (Linear)
17 Mandibular body length (Linear)
18 Chin depth (B-PG) (Linear)
19 Gonial angle (AR-GO-GN) (Angle)
Dental relationships
20 OP upper (OP-HP) (Angle)
21 OP lower- HP (Angle)
22 Upper incisors inclination (UI-NF) (Angle)
23 Lower incisors inclination (L1/GO-ME) (Angle)
24 Wits analysis (A-B [OP]) (Linear)

Preference 1
Important Parameter

Preference 2
Slightly
important
parameter

Preference
3 Not so
important

Facial form
25 Facial convexity angle G Sn Pg’ (Angle)
26 Maxillary prognathism G-Sn (llel HP) (Linear)
27 Mandibular prognathism G Pg’ (llel HP) (Linear)
28 Vertical height ratio (G-sn/Sn-Me) (Linear)
29 L face ht-depth ratio (Ratio)
30 L face-Throat angle (Ratio)
Lip position and form
31 Nasolabial angle Cm-Sn-Ls (Angle)
32 Upper lip protrusion Ls to (Sn Pg’) (Linear)
33 Lower lip protrusion Li to (Sn Pg’) (Linear)
34 Mentolabial sulcus Si to (Li Pg’) (Linear)
35 Vertical lip-chin (Ratio)
36 Maxillary incisor exposure Stms-U1 (Linear)
37 Interlabial gap Stms-Stmi (HP) (Linear)
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3.2. The parameters/variables preferred as important
by majority (75%) of Orthodontists were

1. All parameters in vertical skeletal and dental except,
upper. anterior face height, upper posterior face height
and lower. posterior dental height.

2. All parameters in horizontal skeletal lines except chin
protrusion.

3. All parameters in Maxilla and Mandible relation
except chin depth.

4. All parameters in horizontal skeletal relation.
5. All parameters in dental relationship were marked

important (100%).
6. All parameters in facial form except lower face height-

depth ratio and lower face throat angle.
7. All parameters in lip position and form except

interlabial gap.

3.3. The parameters/variables Equally not preferred as
important parameter by both the specialist

1. Face ht-depth ratio (Ratio (0%).
2. Anterior cranial base (PTMN (Linear (0%)

Linear variables were marked as important parameter by
majority of oral surgeons followed by ratio variables and
angular variable.

Linear, ratio and angular variables were equally marked
important by orthodontists,

Skeletal measurements were preferred by oral and
maxillofacial surgeons followed by soft tissue & dental
relationship form, while as Orthodontists preferred
Soft tissue, dental measurements followed by skeletal
parameters. Cranial base measurements were not so marked
as 1st preference by both the specialists.

One ratio of L face-Throat angle (Ratio) was marked
important parameter by (80%) of Oral & Maxillofacial
surgeon than Orthodontists (20%),

Graphs 1, 2, 3 and 4 : Variable preferrence between oral
surgeons and orthodontists (preferred as important)

4. Discussion

A collaborative approach between the orthodontist and
maxillofacial surgeon is imperative to successfully
devise and execute a comprehensive treatment plan with
predictable outcomes. Typically, most patients will solicit
surgical evaluation based primarily on the recommendation
of the treating orthodontist. The patient may present to
the surgeon, having already implicitly selected a preferred
treatment option based on the treatment focus of the
orthodontist.12 In diagnosis of orthognathic surgical case,
the cephalometric norms play a major role.13 Many
studies14 have used composite analysis for orthognathic
surgery cases to arrive at a proper diagnosis and treatment
plan for an orthognathic case.

Graph 1:

Graph 2:

Graph 3:
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Table 2: Correlation of preference between oral surgeons and orthodontists by spearman’s rank correlation

Variable / Parameters N Spearman R t-value p-value
1.Posterior cranial base (Ar-PTM) (Linear) 20 0.1021 0.4353 0.6685
2.Anterior cranial base (PTM-N) (Linear) 20 0.4644 2.2249 0.0391*
3.Facial convexity (N-A-PG) (Angle) 20 - - -
4.Maxillary protrusion (N-A [HP]) (Linear) 20 - - -
5.Mandibular protrusion (N-B [HP]) (Linear) 20 - - -
6.Chin protrusion (N-PG) (Linear) 20 -0.1816 -0.7833 0.4436
7.Upper anterior face height (N-ANS) (Linear) 20 0.0000 0.0000 1.0000
8.Lower anterior face height (ANS-GN) (Linear) 20 0.6882 4.0249 0.0008*
9.Upper posterior face height (PNS-N) (Linear) 20 0.4364 2.0580 0.0544
10. Mandibular plane angle (MP-HP) (Angle) 20 - - -
11.Upper anterior dental height (UI-NF) (Linear) 20 - - -
12.Upper posterior dental height (U6-NF) (Linear) 20 0.3669 1.6733 0.1116
13.Lower posterior dental height (L6-MP) (Linear) 20 0.4286 2.0125 0.0594
14.Lower anterior dental height (L1-MP) (Linear) 20 - - -
15.Maxillary length (PNS-ANS) (Linear) 20 - - -
16.Mandibular ramus length (Linear) 20 - - -
17.Mandibular body length (Linear) 20 - - -
18.Chin depth (B-PG) (Linear) 20 0.0503 0.2135 0.8334
19.Gonial angle (AR-GO-GN) (Angle) 20 - - -
20.OP upper (OP-HP) (Angle) 20 - - -
21.OP lower- HP (Angle) 20 - - -
22.Upper incisors inclination (UI-NF) (Angle) 20 - - -
23.Lower incisors inclination (L1/GO-ME) (Angle) 20 - - -
24.Wits analysis (A-B [OP]) (Linear) 20 - - -
25.Facial convexity angle G Sn Pg’ (Angle) 20 0.2100 0.9115 0.3741
26.Maxillary prognathism G-Sn (llel HP) (Linear) 20 -0.4543 -2.1633 0.0442*
27.Mandibular prognathism G Pg’ (llel HP)
(Linear)

20 - - -

28.Vertical height ratio (G-sn/Sn-Me) (Linear) 20 -0.3126 -1.3964 0.1796
29.L face ht-depth ratio (Ratio) 20 - - -
30.L face-Throat angle (Ratio) 20 -0.0481 -0.2044 0.8404
31.Nasolabial angle Cm-Sn-Ls (Angle) 20 - - -
32.Upper lip protrusion Ls to (Sn Pg’) (Linear) 20 - - -
33.Lower lip protrusion Li to (Sn Pg’) (Linear) 20 - - -
34.Mentolabial sulcus Si to (Li Pg’) (Linear) 20 - - -
35.Vertical lip-chin (Ratio) 20 - - -
36.Maxillary incisor exposure Stms-U1 (Linear) 20 - - -
37.Interlabial gap Stms-Stmi (HP) (Linear) 20 0.0306 0.1297 0.8982

*p<0.05= significant

Graph 4:

In our study, we made an attempt to find out the
variables which are of much preference to Oral surgeons
and orthodontists while analyzing an orthognathic case
using COGS analysis. Our study revealed that Skeletal
measurements were preferred by majority of oral surgeons
followed by soft tissue & dental relationship form, while
as, Orthodontists preferred Soft tissue, dental measurements
followed by skeletal parameters., This can be attributable to
the fact that oral surgeon is more interested to know the
skeletal lengths for determining as to what extent BSSO
maxillary advancement and mandibular setback or Bi-jaw
surgery is to be performed depending upon the case. The
parameters which were preferred as 100% important were
Maxillary protrusion, Mandibular protrusion, Maxillary
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Table 3: Agreement of preference between two oral and maxillofacial surgeons and Orthodontists in assessment of different parameters
by Weighted Kappa statistic.

Parameters Agreement Kappa Z-value P-value
1.Posterior cranial base (Ar-PTM) (Linear) 40.00% 0.0000 0.0000 0.5000
2.Anterior cranial base (PTM-N) (Linear) 70.00% 0.3548 2.0800 0.0189*
3.Facial convexity (N-A-PG) (Angle) 12.50% 0.0000 - -
4.Maxillary protrusion (N-A [HP]) (Linear) 90.00% 0.0000 - -
5.Mandibular protrusion (N-B [HP]) (Linear) 75.00% 0.0000 - -
6.Chin protrusion (N-PG) (Linear) 50.00% -0.1765 -0.8100 0.7916
7.Upper anterior face height (N-ANS) (Linear) 50.00% 0.0000 0.0000 0.5000
8.Lower anterior face height (ANS-GN) (Linear) 95.00% 0.6429 3.0800 0.0010*
9.Upper posterior face height (PNS-N) (Linear) 70.00% 0.4000 1.9500 0.0255*
10. Mandibular plane angle (MP-HP) (Angle) 17.50% 0.0000 0.0000 0.5000
11.Upper anterior dental height (UI-NF) (Linear) 7.50% 0.0000 - -
12.Upper posterior dental height (U6-NF) (Linear) 27.50% 0.0000 0.0000 0.5000
13.Lower posterior dental height (L6-MP) (Linear) 30.00% 0.0000 - -
14.Lower anterior dental height (L1-MP) (Linear) 7.50% 0.0000 - -
15.Maxillary length (PNS-ANS) (Linear) - - - -
16.Mandibular ramus length (Linear) 35.00% 0.0000 0.0000 0.5000
17.Mandibular body length (Linear) - - - -
18.Chin depth (B-PG) (Linear) 37.50% 0.0000 - -
19.Gonial angle (AR-GO-GN) (Angle) 5.00% 0.0000 0.0000 0.5000
20.OP upper (OP-HP) (Angle) 7.50% 0.0000 - -
21.OP lower- HP (Angle) 7.50% 0.0000 - -
22.Upper incisors inclination (UI-NF) (Angle) 7.50% 0.0000 - -
23.Lower incisors inclination (L1/GO-ME) (Angle) 7.50% 0.0000 - -
24.Wits analysis (A-B [OP]) (Linear) 7.50% 0.0000 - -
25.Facial convexity angle G Sn Pg’ (Angle) 17.50% 0.0000 0.0000 0.5000
26.Maxillary prognathism G-Sn (llel HP) (Linear) 22.50% 0.0000 0.0000 0.5000
27.Mandibular prognathism G Pg’ (llel HP)
(Linear)

17.50% 0.0000 0.0000 0.5000

28.Vertical height ratio (G-sn/Sn-Me) (Linear) 20.00% 0.0000 - -
29.L face ht-depth ratio (Ratio) 25.00% 0.0000 - -
30.L face-Throat angle (Ratio) 57.50% 0.0860 1.1200 0.1318
31.Nasolabial angle Cm-Sn-Ls (Angle) 40.00% 0.0000 - -
32.Upper lip protrusion Ls to (Sn Pg’) (Linear) 5.00% 0.0000 0.0000 0.5000
33.Lower lip protrusion Li to (Sn Pg’) (Linear) 5.00% 0.0000 0.0000 0.5000
34.Mentolabial sulcus Si to (Li Pg’) (Linear) 20.00% 0.0000 - -
35.Vertical lip-chin (Ratio) 77.50% 0.0000 - -
36.Maxillary incisor exposure Stms-U1 (Linear) - - -
37.Interlabial gap Stms-Stmi (HP) (Linear) 42.50% 0.0000 - -

*p<0.

length, Mandibular body length, Maxillary incisor exposure.
These parameters help in determining the Excessive
maxillary and mandibular deficiency or prognathism.

Lower anterior face height (ANS-Gn) was considered
important by 95 % and Upper anterior face height (N-ANS)
was considered important by 80% of oral surgeons which
holds importance while dealing with cases of long face
patients requiring Orthognathic surgery.

L face-Throat (Angular measurement) was considered
important by 80% and Chin protrusion by 75% oral
surgeons. These parameters help to assess whether,
genioplasty, chin augmentation, reduction sliding in
asymmetric chin is to be done. Whereas, orthodontists

preferred these parameters as, slightly important
parameters.

Cranial base parameters were not considered important
by both Oral surgeons and Orthodontists. Since such
parameters are more useful to craniomaxillofacial surgeons
who have expertise in skull surgeries, especially in
syndromic patients.

For Orthodontists; Soft tissue, dental measurements
followed by skeletal parameters were of much preference.
Linear, ratio and angular variables were equally marked
important by Orthodontists. All vertical (dental and
skeletal relation), Dental relationships were important
parameters for majority of orthodontist because these are
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used to determine the extent of decompensation (reverse
orthodontics) which is included in pre surgical orthodontic
phase done before the Orthognathic surgery.

5. Limitation & Further scope

A large sample of Orthodontists and Oral surgeons with
higher experience in orthognathic cases could have been
included. More such studies related to other analysis
like Quadrilateral analysis, Arnett analysis which are
beneficial for diagnosing and formulating treatment plan
of Orthognathic case can be performed and a composite
analysis can be developed.

6. Conclusion

This study concluded that there is a varied perspective
regarding the preference of COGS variables by Oral
surgeons and Orthodontists. Though there was some mutual
agreement also regarding some of the parameters i.e:
Anterior cranial base (Ptm-N), Lower anterior face height
(Ans-Gn), Upper posterior face height (PNS-N).

Skeletal Variables & linear measurements are preferred
as important by majority of Oral surgeons. Whereas, for
majority of Orthodontist, soft tissue, dental and skeletal are
preferred as important, as well as, equal preference was
given to linear, angular and ratio measurements.

This study was aimed to determine the perspective about
the variables of COGS analysis, as to which variables are
preferred as: 1) Important, 2) Slightly important and 3) Not
important for oral surgeon and Orthodontists respectively.
COGS analysis is an extensive one and all parameters hold
significance. This short study made an attempt to know
which parameters are eyeballing for an oral surgeon and
orthodontist in diagnosing an orthognathic surgical case and
to arrive at an immediate treatment plan for an Orthognathic
case reporting in a busy OPD.
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