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An Objective Assessment of Orthognathic
Surgery Patients
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Objectives: To retrospectively assess malocclusions, skeletal rela-
tionships and the functional needs of orthognathic patients treated in
a University teaching hospital.
Subjects and methods: This study used clinical records of 100
consecutive patients [51 female, 49 males, mean (SD) age ¼21.5
(2.71) years] who had orthognathic surgery in a Shahid Beheshti
University of Medical Sciences affiliated hospital (9/2014–7/
2017). Malocclusion type (incisor classification), sagittal skeletal
pattern (ANB angle), index of orthognathic functional treatment
need (IOFTN) score, and osteotomy type were recorded.
Results: Overall, 66%, 31%, and 3% had Class III, II, and Class I
malocclusions, respectively. Similarly, 68% and 32% had Class III
and II sagittal skeletal relationships, respectively. Overall, 95% of
patients scored IOFTN 4 or 5. The most prevalent IOFTN score
were 4.3 (37%), 5.3 (16%), 5.4 (16%), and 4.2 (10%). There were
no gender differences (P>0.05) for the distribution of
malocclusions, sagittal skeletal relationships, different IOFTN
scores, or when IOFTN scores were re-grouped (5, 4, and#3).
When IOFTN scores were re-grouped (5, 4, and#3), they were
equally distributed among patients with Class II or III skeletal
relationships (P>0.05), but when the authors looked at different
malocclusions, there were significant differences in IOFTN score
distribution (P¼ 0.006). The use of genioplasty (4%) or distraction
osteogenesis (2%) was limited. Single jaw surgery of either maxilla
or mandible was used in 15% and 22% of patients, respectively.
About 63% had undergone double-jaw surgery.

Conclusion: Retrospective assessment using IOFTN identified
95% of patients as having great and very great functional needs,
but prospective studies using IOFTN is needed to assess the need for
orthognathic surgery. Class III malocclusions and Class III sagittal
skeletal relationships were more common in this sample.
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I ndividuals with dentofacial deformities maybe affected by stereo-
typing or have altered social interactions.1–5 Within this context,

orthognathic surgery can benefit these individuals by gaining better
psychological well-being and quality-of-life, as well as improvement
in functional aspects such as speech articulation, chewing ability,
swallowing mechanism, and breathing.5–13 A combination of ortho-
dontics and orthognathic surgery can be successfully used to improve
the occlusion, facial skeletal appearance, and jaw function.14,15 An
increase in the number of older patients seeking orthognathic surgery
has been reported.16–18 One study suggested that Indications for men
to have orthognathic surgery were more frequently functional pro-
blems, whereas women sought esthetic improvements.18

Prevalence of dentofacial deformities in Iran is not well docu-
mented and records on the type of previous orthognathic surgeries
are scarce.19,20 This figure in the UK or USA appears to be about 5%
of the general population.21 A retrospective review of patients with
dentofacial deformities who had undergone orthognathic surgery
allows some insights into the spectrum and management of dento-
facial deformities in Iran, and we therefore reviewed and reported
on 100 consecutive patients in a University teaching hospital.
Recently, Index of Orthognathic Functional Treatment Need
(IOFTN) has been introduced to identify patent in need of orthog-
nathic surgery. The IOFTN has 5 categories ranging from ‘‘Very
Great Need for Treatment’’ (grade 5) and ‘‘Great Need for Treat-
ment’’ (grade 4) to ‘‘No Need for Treatment’’ (grade 1). It is applied
in combination to other variables, such as psychological and other
clinical indicators22 to identify patients with skeletal deformity who
completed facial growth and have malocclusions that are not
amenable to orthodontic treatment alone. We also used the
IOFTN22 to see if its use can help identify patient who is in definite
need of orthognathic surgery according to the index.

METHODS
The present research was approved by Shahid Beheshti University
of Medical Sciences institutional review board (ethical approval
committee) and complies with the World Medical Association
Declaration of Helsinki on medical research protocols and ethics.
A retrospective study was conducted using clinical records of 100
consecutive orthognathic patients (51 female, 49 males, mean [SD]
age¼ 21.5 [2.71] years) who had orthognathic surgery from Sep-
tember 2014 to July 2017 in University teaching hospital (Taleghani
Hospital).
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PRE-TREATMENT VARIABLES MEASURED
AND RECORDED

Skeletal Sagittal Relationship
The pre-treatment cephalometric radiographs used for extraction

of the cephalometric variable of ANB angle (A point-Nasion-B
point), indicating the relative position of the maxilla to mandible.
The ANB angle can be also calculated from the formula: ANB ¼
SNA-SNB. The sagittal skeletal relationship was classified as
follows; Class I (1<ANB<4), Class II (ANB>4), Class III
(ANB<1).

Malocclusion and Selected Occlusal Traits
Malocclusion type was assessed on pre-treatment study casts

and orthodontic records; this was classified based on the British
standard incisor classification as follows:23

Class I, The lower incisal edges occlude with or lie immediately
below the cingulum of the upper incisors.

Class II division I, The lower incisal edge occludes behind the
cingulum of the upper central incisors and the upper incisors
are proclined.

Class II division II, The lower incisal edge occludes behind the
cingulum of the upper central incisors, and the upper incisors
are retroclined.

Class III, The lower incisal edge occludes in front of the
cingulum of the upper incisors.

Overjet24 was recorded as the distance from the most labial point
of the incisal edge of the maxillary incisors to the most labial
surface of the corresponding mandibular incisor and measured to
the nearest half millimeter, parallel to the occlusal plane. A reverse
OJ (negative) was registered when the lower incisors were in front
of the upper incisors.

Overbite24 was measured as the vertical overlap of the incisors
when the posterior teeth were in contact and recorded in mm.

Orthognathic Functional Need Assessment
This was recorded and verified by the second author (ABF)

using the IOFTN22 on pre-treatment study casts and material from
the orthodontic records.

Osteotomy Type
This was classified broadly as LeFort I, bilateral sagittal split

osteotomy, bimaxillary (double-jaw) osteotomy, and genioplasty.
The types of surgical movements such as advancement, setback,
and the impaction of maxilla were also recorded.

STATISTICAL ANALYSIS
Statistical analysis was performed with the Statistical Package for
Social Sciences version 20.

Descriptive analyses such as Mean and standard deviation were
calculated. The frequency of different components of the IOFTN
was compared between genders using the Chi-Square test as well as
among subjects with different malocclusions and sagittal skeletal
patterns. The percentages of cases with IOFTN scores of 4/5 for
various malocclusions and sagittal skeletal patterns were also
calculated. The P<0.05 was considered statistically significant.

RESULTS
Figure 1 shows the histogram of main occlusal traits (overjet,
overbite) as well as the ANB angle that was recorded for the
sample. Overall, 95% of patients were identified with IOFTN score
of 4 or 5, having great or very great need for treatment. The most

prevalent IOFTN score in our sample was the 4.3 (37%), followed
by 5.3 (16%), 5.4 (16%), and 4.2 (10%) (Supplemental Digital
Content, Table 1, http://links.lww.com/SCS/A839). There were no
gender differences for different IOFTN scores (P >0.05) or when
IOFTN scores were re-grouped to grades 5, 4, and, #3 (Supple-
mental Digital Content, Table 2, http://links.lww.com/SCS/A839,
P>0.05). When IOFTN scores were re-grouped to grades 5, 4, and,
#3, they were equally distributed among patients with Class II or
Class III skeletal relationships (Supplemental Digital Content,
Table 3, http://links.lww.com/SCS/A839, P >0.05) but when we
looked at different malocclusion there were significant differences
(Supplemental Digital Content Table 4, http://links.lww.com/SCS/
A839, P ¼ 0.006).

FIGURE 1. a Distribution of the recorded overjet values (mm) for the sample.
Figure 1b Distribution of the recorded overbite values (mm) for the sample.
Figure 1c Distribution of recorded ANB angles in the study sample.
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In terms of malocclusion (incisor relationship), 66%, 31%, and
3% presented with Class III, Class II, and Class I malocclusions,
respectively. Assessment of sagittal skeletal relationship revealed
68% and 32% of patients being Class III and Class II skeletal
relationship, respectively. No gender differences were identified for
the distribution of malocclusions or sagittal skeletal relationships in
this sample (P>0.05). Genioplasty was used in 4%. Single jaw
surgery of either maxilla or mandible was used in 15% and 22% of
patients, respectively. Two patients (2%) had distraction osteogen-
esis as a part of their treatment. Overall, 63% had undergone
bimaxillary surgery (Supplemental Digital Content Table 5,
http://links.lww.com/SCS/A839).

DISCUSSION
In a nationwide study in the USA,25 among 101,692 orthognathic
surgery patients, 19.6 percent underwent concurrent ancillary pro-
cedures (i.e., genioplasty, rhinoplasty, or septoplasty), and 37.6%
underwent double-jaw surgery. In the present sample, concurrent
genioplasty was used in a minority of patients (4 percent), but 63%
underwent double-jaw surgery, which is higher than the USA
reported figures.25 As Iranian government does not fund orthog-
nathic surgery, the high incidence of double-jaw surgery may reflect
the greater severity of dentofacial deformities that received treat-
ment. Similar to the study in Malaysia, we only identified 2 patients
who underwent distraction osteogenesis as a part of their treat-
ment.26

Literatures suggest that patients with severe sagittal Class II
deformities are more inclined toward orthodontics rather than
surgery,27,29 however a greater number of severe Class III subjects
seek orthognathic surgical treatment compared to those with severe
mandibular deficiency.28,29 We also noted a higher percentage of
Class skeletal III subjects in the present sample. Overall, a concave
profile has been rated amongst the worst in facial attractiveness.29–

33 A trend for more Class III individuals seeking orthognathic
surgery, compared to Class II individuals has been suggested.33

This is however contrary to the previous findings, where the Class II
skeletal pattern was the most prevalent finding, accounting for
nearly half of the cases.19

According to the IOFTN, 95% of the patients were categorized
as having great or very great functional needs. This is similar to
previous findings in the UK, reporting 88–98% as having great
(grade 4) or very great (grade 5) functional need.20,34–37 We didn’t
identify any patient, who had orthognathic surgery purely due to the
presence of sleep apnoea (grade 5.6); IOFTN has this unique feature
to identify a patient who presents with a well-compensated Class I
malocclusion, but symptoms of sleep apnoea. Based on present
findings and previous studies,20,34–37 IOFTN appears to be a valid
tool to identify patients in need of orthognathic surgery, helping
resource allocation for patients with highest functional needs.
Within the context of research, it can also be used to relate the
orthognathic need to other health variables.20 As indicated previ-
ously, referring dentists may use the IOFTN for determining
whether patients are suitable for orthognathic treatment.36

Howard-Bowles et al,35 suggested the acronym ‘‘OOSGA (Overjet,
Overbite, Scissors bite, Gingival exposure, and Asymmetry)’’ to
improve the efficiency of scoring patients; this is similar to the
IOTN’s hierarchy allocation system (MOCDO)38 and would cover
the majority of the subcategories within IOFTN, helping to identify
the single worst feature of the patient’s malocclusion.

As previously suggested, IOFTN index ‘‘should be used in
combination with psychological and other clinical indicators’’22,35

to identify the patients in need of orthognathic treatment. IOFTN,
similar to other occlusal indices,14,39,40 assesses the occlusal traits,
and not the underlying skeletal pattern, ignoring the skeletal
component of malocclusion.20 Therefore, lack of assessment for

the vertical, sagittal, and transverse skeletal components of the
malocclusion, particularly in well-compensated malocclusions,
with low IOFTN score,35 or following previous orthodontic treat-
ment (camouflage) is a limitation of the index.20 This is particularly
important when assessing patients who had previous orthodontic
treatment and scoring low on IOFTN, such as patients with well-
compensated malocclusions (with minor occlusal discrepancies),
but with severe sagittal, vertical, or transverse skeletal discrep-
ancy.20,35 Addition of an element to IOFTN to assess the skeletal
discrepancy (hard of soft tissue cephalometric variables), or re-
assessing malocclusion after orthodontic decompensation, to reveal
the true IOFTN grade, can potentially address these issues.20

As with previous retrospective studies,20,26,34,35,37,41,42 there
are limitations associated with the present study. The retrospec-
tive nature of the presented data, as well as the exclusion of
subjects with incomplete data, which resulted in a relatively small
sample, may lead to the possible existence of bias. Future studies
need to be prospective in nature and assess the performance of the
IOFTN in a larger cohort. Obviously, a larger sample with wider
spectrum of malocclusions and dentofacial deformities should be
used in prospective studies. In planning future studies, addition of
patients with well-compensated malocclusions is necessary, such
as those with deficient chin or facial asymmetry, but with good
occlusion that cannot be identified by IOFTN as having great
need for orthognathic surgery. It appears that addition of a
measure of skeletal deformity assessment to the index, such as
soft tissue facial profile angle,43 would be helpful in identifying
patients with good occlusion and severe underlying skeletal
deformity.

CONCLUSION
Retrospective assessment using IOFTN identified 95% of patients
as having great and very great functional needs, but prospective
studies using IOFTN is needed to assess the need for orthognathic
surgery. Class III malocclusions and patients with Class III sagittal
skeletal relationships were more common in this sample.
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