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ABSTRACT

The pharyngeal airway is closely related to craniofacial morphology and may vary with skeletal sagittal pattern
and vertical growth pattern. Evaluation of airway dimensions is important in orthodontic diagnosis and treatment
planning. Thus the aim of our study was to to assess the pharyngeal airway space in skeletal Class I and Class II
individuals with average, hypodivergent, and hyperdivergent growth patterns using lateral cephalograms in total
of 90 untreated subjects, divided into skeletal Class I and Class II groups, with each group further subdivided into
average, hypodivergent, and hyperdivergent growth patterns based on mandibular plane angle. Upper and lower
pharyngeal airway widths were measured on lateral cephalograms. We have found that, Upper pharyngeal airway
width showed significant variation among the groups, with narrower dimensions observed in hyperdivergent
subjects. Lower pharyngeal airway measurements did not show a consistent significant association with skeletal
class or growth pattern. Thus, we have come to conclude that, Pharyngeal airway dimensions are influenced
mainly by vertical growth pattern, particularly in the upper airway region. Lateral cephalometric evaluation may
be useful in identifying skeletal and growth-related airway differences.

Keywords: Upper & Lower pharyngeal airway, Lateral cephalometric, Growth Pattern, Class I and Class II,
Mandibular Plane Angle.
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INTRODUCTION suggested that upper airway dimensions can vary in
The pharyngeal airway is an important part of skeletal Class I and Class II individuals,"? but the
craniofacial assessment because its size may be findings are not completely consistent, which makes
influenced by both sagittal skeletal relationship and our topic clinically relevant. Lateral cephalograms
vertical growth pattern. Several studies have remain a practical and widely used method for
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evaluating pharyngeal airway space in orthodontic
and dentofacial research, especially when large
samples need to be assessed efficiently.’ In addition
to above, vertical facial pattern appears to have a
particularly strong relationship with airway size.*
Previous reports have shown that subjects with
hyperdivergent or long-face growth patterns often
present with narrower upper pharyngeal airway
dimensions than average- or hypodivergent
individuals, and this tendency has been observed in
both Class I and Class II malocclusions.>*¢ At the
same time, some studies have reported that sagittal
skeletal class alone may not significantly alter
airway dimensions, indicating that craniofacial
morphology is a multifactorial determinant rather
than a single-variable effect.!”? This creates a clear
need for the present study, which aims to evaluate
pharyngeal airway space in skeletal Class I and
Class II individuals with average, hypodivergent,
and hyperdivergent growth patterns using lateral
cephalograms. Understanding these relationships is
clinically useful because airway narrowing may
influence diagnosis, treatment planning, and long-
term  orthodontic outcomes. In particular,
identifying whether vertical growth pattern
contributes more strongly than skeletal class can
help orthodontists recognize patients who may be
predisposed to reduced pharyngeal airway space.
Accordingly, the present study was designed to
compare upper and lower pharyngeal airway
dimensions across the different skeletal and growth-
pattern groups. By doing so, it seeks to clarify
whether Class I versus Class II morphology and
average versus divergent growth patterns are
associated with measurable differences in airway
space, and to add further evidence to a literature that
still shows mixed findings.

AIM

To evaluate the pharyngeal airway space in skeletal
class T and class II individuals with average,
hypodivergent and hyperdivergent growth patterns
using lateral cephalograms.

MATERIALS AND METHOD

This retrospective study used archived pre-treatment
lateral cephalograms from the Department of
Orthodontics and Dentofacial  Orthopaedics,
Rajasthan Dental College and Hospital, Jaipur. 90
cephalograms of patients indicated for orthodontic
treatment were selected, comprising 45 skeletal
Class I and 45 skeletal Class II cases; each skeletal
group was further subdivided by growth pattern
(normal, horizontal, and vertical growers) according
to mandibular plane angles. All radiographs had
been acquired with a Cephalostat (Carestream 8200
3D Panoramic unit) under standardized positioning
with the Frankfurt plane parallel to the floor as
shown in figure 1.
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FIGURE 1: CEPHALOSTAT USED IN THE
STUDY

Images were retrieved from the departmental
archives and traced manually on 0.003-inch matte
acetate sheets for subsequent analysis for following
landmarks which includes basion(Ba), sella(S),
nasion(N), .subspinale(Point A), supramental(Point
B), Gonion (Go), gnathion (Gn), menton (Me),
ANS, PNS and orbitale (O). In addition to this,
angular measurements include SNA angle, SNB
angle, ANB angle, saddle/sella angle, articular
angle, gonial /jaw angle, mandibular plane angle,
palatal mandibular angle (PP-GoGn), Y —axis, angle
of convexity and FMA respectively as shown in
figure 2.

FIGURE 2: ANGULAR MEASUREMENTS
Linear measurements includes landmark like A
point to Na perpendicular (A to N perp),
Pogonion(Pog) to Na perp, ramus height (Ar-Go),
mandibular body length (Go-Gn), Y-axis length (S-
Gn), posterior facial height (S-Go), anterior facial
height (Na-Me), jarabak ratio, overjet and overbite
respectively as shown in figure 3.
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FIGURE 3 : LINEAR MEASUREMENTS
Airway space measurements includes
nasophartngeal space, palatal tongue space, upper
pharyngeal space, lower pharyngeal space as shown
in figure 4.

FIGURE 4 PHARYNGEAL AIRWAY
MEASUREMENTS

ARMAMENTARIUM

1. Cephalostat (Carestream 8200 3D Panoramic
unit).

2. Lateral Cephalogram (8 X 10 inches).

3. View Box

4. Lead Acetate matte tracing papers (0.003 inches
thick, 8 X 10 inches).

5. Rulers, set-squares, protractors, 0.3 mm lead

pencil and eraser as shown in figure 5.

FIGURE 5 : MATERIAL USE IN OUR

STUDY

Moreover, various subjects in the class I and the
class IT groups were later subdivided based on their
growth pattern in this study as shown in figure 6-11.
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Individuals with the same growth pattern were

grouped together.

1. Subjects with SN-MP angle of <26 were
grouped under low angle.

2. Subjects with SN —MP angle of 26-38 were
grouped under normal growth.

3. Subjects with SN —MP angle of >38 were
grouped under high angle

FIGURE 6 : CLASS | WITH
HYPODIVERGENT GROWTH PATTERN

IFi / sy

FIGURE 7 :
GROWTH PATTERN
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FIGURE 8 : CLASS I WITH
HYPERDIVERGENT GROWTH PATTERN

FIGURE 9 : CLASS I WITH
HYPODIVERGENT GROWTH PATTERN

|

2 Fh
FIGURE 10 : CLASS II WITH AVERAGE
GROWTH PATTERN
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FIGURE 11 : CLASS II WITH
HYPERDIVERGENT GROWTH PATTERN

INCLUSION CRITERIA

1. Those with different growth patterns.

2. no history of orthodontic treatment.

3. Above 18 years

4. Patient without any indication for orthognathic
surgery

EXCLUSION CRITERIA

1. Patient who has undergone orthognathic
surgery.

2. Subjects who had already undergone
orthodontic treatment or undergoing current
orthodontic treatment.

3. Patients with less than 28 permanent teeth.

4. Non-availability of good quality of pre-
treatment cephalometric radiographs.

5. Patients suffering from craniofacial anomalies
or systemic muscle or joint disorders.

STATISTICAL ANALYSIS

The data were summarized as mean =+ standard
deviation for continuous variables and as number
and percentage for categorical variables. Normality
of continuous data was assessed using the Shapiro—
Wilk test, while proportions were compared using
the Chi-square test. One-way analysis of variance
(ANOVA) was used to compare group means for
continuous variables, and when the F value was
significant, Tukey’s post hoc test was applied to
identify which groups differed significantly; if the
ANOVA was not significant, post hoc testing was
not performed. A p value of less than 0.05 was
accepted as indicating statistical significance, and
data analysis was carried out using the Statistical

Page: 767



PHARYNGEAL AIRWAY SPACE IN CLASS | VS Il WITH AVERAGE, HYPO & HYPERDIVERGENT PATTERN

LATERAL CEPHALOGRAM
Package for Social Science (SPSS ver. 10.5) Ar | rm|5.63 (33| 6 .| 0. 0. 0.0
package. Go | al .| 00| 46 00 10
Me| Hi [1132[5.5| 5 4
RESULT ¢h|5.00 60| ©
6
A 3 3 Lo L H
" NMe SD p |V o| i
gle| |, val| [ | vs W g Lo|1/19./9.4
ue v v h w |5/89 (27
a | No s v pp. | No| 211451 o g o 0 0
1 [rm| H s GoGn| ™ [3871641 1| 00| 69| .
u | al i| N al 9l 1| 3| o 0
e g| o Hi [ 12850 4 ol 0
h r gh | 5/83 106 1 1
m * ES
a Lo| 12148
1 w 577 |16
Lo/ 184. 6.0 - 8 1 | o o) <o <| <
w356 164 mp | No[I3LIZ90 1) ool 00| 0. o
sN | NofIB2.13:61 41 o | 0| 0| 05 m395 451 e x| x| 00
A |38 |08] )yl 55| 20 98 al | 17 |5 %0
al 6f 60| 2 Hi | 1/40.]2.4 0
Hi|1[81. 2.9] ~4 gh | 5/00 |49 1
gh|§42 |06 | | 0|5 *
Lo|184.]7.3 Lo|164/3.8
w 500 |82 w 57898
sN| NP3 ol <o 0. <o 00 - NolI66.12.7) 9 <o 0.| <| <
B | M | oo| 02 o0 16 N m3%0 6l 00| 27] 0. o
a
. 6| 1*| 5 1* a 06 1*| 2 00 .
Hi | 176. |24 4 x Hi (17123 I
eh |17 [43] S gh|567 48 0
Lo|1l1.4 |2.6 1
w |34 |98 N *
AN| Noj1i2.8 ff 6 0.1 0] o 0.0 S
B “:157 | ool 32| oo 14
a 6f 25| 3 G
Hi[1l52[17] n
gh|§5 65| Lo|1[22.]84
Lo|1123[4.7 w 37708
w |5.77 |90 GoGn 8 0 Vs <of 0] <| <
NS 8 19 1o o] o o] o9 SN O e 3s] 2| 00 oo o] o
A | No[125[s.00 Cf ol ol 5l 6 mi 383133 gy gx | 1x| 0g .
- al 7 |4
m(3.90 41| o o &l 10
Hi |1126]3.8] 5 gh | 508109 1
gh |9.58 |24 37 *
3 8 Lo|11.8[6.4
Lo|1137(6.3 w |59 |12
w |5.67 25 Napo | Nol164[67] 4l ol o | ol g
s | No ;18309 263 1| o] o] of 04 e | M 281261 o 02 15] .
1Go| ™7 | 19 65 20 88 a 6| 2| 1 0 2
Hi|1/142(6.2| g gh|52 |38 8 5
gh|3.17106 | o Lo|120.]7.9
Lo|1124[8.6 w |355 |07
w |5.00 (89 6 |5
GoM 21| <0. 0. < <
No|1]1264.5 O No| 1]24.[3.4

1JDDT Volume 16 Issue 65s 2026

Page: 768



PHARYNGEAL AIRWAY SPACE IN CLASS | VS Il WITH AVERAGE, HYPO & HYPERDIVERGENT PATTERN

LATERAL CEPHALOGRAM
-FH | m|572(63| 9| 00| 02| O. 0 B | m|jl 66| .| 46 66| 00 92
al | |8 |6 211 1*| 5 00 . al 77 0 S 0
Hi | 1/32.|3.0 1% 0 Hi 8
142 | 39
gh|516 |10 (11 ehls;” | 55| 9
7 |1
* Loljha |5,
TABLE 1 : COMPARISON OF MEAN Wls5.0 | 5
ANGULAR CRANIOFACIAL NS 00 8 sl o 0 0. 0.4
MEASUREMENTS WITHIN CLASS 1 Ar 0 06 07] 89 58
DIFFERENT GROWTH PATTERNS 6 3l 6 5 2
o Noljia |5 | 6
Table 1 showed that there was no statistically misgq | 2 3
significant difference among the groups for SNA, al 7'2 3
NSAr, and SArGo. However, SNB, ANB, ArGoMe, 0
PP-GoGn, SN-MP, Y-axis NS-Gn, GoGn-SN, 9
NaPog, and GoMe-FH showed significant -
intergroup differences. Post hoc analysis revealed Hily |7,
significant pairwise differences in several variables, ghises | o
with SN-MP and GoGn-SN demonstrating highly 55 |3
significant differences across all three groups. These 3
findings indicate that the groups differed mainly in 7
sagittal and vertical skeletal parameters, with the Lolilis | 71
High group showing greater angular values than the W |gg 7 7'6
Low group in most measurement. ’
Lo SA 3 3l ol © 0. 0.0
L| H 1Go| N A 99 11 42
AnN M s | Flp | W o] m‘l’m 73 | o4 S
gle el D ’ val| VS 58.2 47 3 1
M- al |k 9
a va| ue vl h : |
n lu No| s| v Hillia | 70
e rm Hl s gh 549 | 81
al i N 1
o Lol | a8
m Wils9.2 | 73
a Ar 0 1l <o 0 <0. 0.0
I Go| Noljy | 56| 0 .00 O 90 44
Lo Me|migys | op| of 1% 3] 1
182. | 2.6 al | g .
W 1587 |96 : s
SNINo[js1 | aql 1| ol O 0| 06 Hiljio |56
Al mldy, | o 79 28 3 ehisoo | 76
562 44 27
al 3l 1 2 9 7
Hﬁ 179. | 74| 4
ghisgy | oa| 1 Loly 14 23
w
Lo 3 8|36
W 178. 2.6 PP- 0 <0. <0 <
547 | 69 GoG 2| <0 ool o 0
SN [ No 0.| 0] 09 obm Noy 90 42| 6| .00 ; :
176. | 3.4] 1| 0. rm «| 1*| Ol O
B | m 55| 46 64 § 5|05 2|1
538 06 .1 35 al * 0
al ol s 9 3 5 2 1
Hilyzs 11| 5 M 26 57 ! *
ehlsss |o.| 7 ghly 7| 46
7 3
3 Loj{ 51>
7 w e
Lollas | 19 SN- 16| o] ol <o) < <
Vi |52 MP 413 | 5| gl 00 0] o
AN| No|jls» | 23| o o| 0| ! 0.6 g 6 | 77| x| 1*| 01} 0

1JDDT Volume 16 Issue 65s 2026 Page: 769



PHARYNGEAL AIRWAY SPACE IN CLASS | VS Il WITH AVERAGE, HYPO & HYPERDIVERGENT PATTERN

LATERAL CEPHALOGRAM
Nol| 3|, 7 * 0 e-FH 013 2. .00 00| .0 0.
mig 4' 1 0 0| 1* 1*| ol O
al * No 4 *1 0
.16 1 23 ) 1
815 g 27 "
2|0 al 1l ]2
8 315
Hilg 42 ‘5‘ 2
ghig o3 :
s Hily 313,
2|9 ghis 1o
217 7
7 517
Loyl 64 24 418
Wils 1] 16 >
Y 3 0l <o 0 TABLE 2 : COMPARISON OF MEAN
A N 1] <0 0'0 0 ANGULAR CRANIOFACIAL
X o1 68 29 8.| .00 ’ '01 0 MEASUREMENTS AMONG CLASS 1I
IS :1n 5 .0|21| 7| 1* % 0 DIFFERENT GROWTH PATTERNS
3 6
N Hi 1 72 50 3 3 Table 2 showed that SNA, SNB, and ANB were not
S gh 4 3'6 statistically significant among the Low, Normal, and
G 8 High groups, indicating that the sagittal maxillary
n and mandibular relationships were broadly similar
Lojj 52 across the groups. NSAr also did not show a
G Wid o6 significant difference, although it approached
1o <0 <ol < significance. In contrast, SArGo was significantly
OG 610 6] <0 00l .0 0. different overall, with the High group showing a
6| 4 9. ‘O*O 1*| o1 0 higher mean value than the Low and Normal groups,
n 7 9|1 * 0 suggesting a difference in gonial morphology. More
-S No 4 1 importantly, ArGoMe, PP-GoGn, SN-MP, Y-axis
N m 23 6 * NSGn, GoGn-SN, NaPog, and GoMe-FH showed
al 5 712 highly significant intergroup differences, indicating
|3 that the groups differed mainly in vertical skeletal
417 pattern and mandibular plane inclination. The post
418 hoc results show that SN-MP, GoGn-SN, and
8 GoMe-FH differed significantly across all pairwise
Hi 1 31 4. comparisons, while ArGoMe, PP-GoGn, and Y-axis
gh 3 611 NSGn also showed significant group separation,
) with the High group generally demonstrating larger
2|7 angular values than the Low group. Overall, this
714 suggests that the chief distinction among the three
3 groups lies in vertical growth pattern rather than
Lo sagittal jaw relationship.
1 464 Lo
W 5 179 An | el W L H
NaPo 1 o of o e ] MSDF P 0| ig
3 6| O. ool 0 gle e val| val| VS wl| h
g . 0 s ) 9 a ue | ue v v
Noj g 47 1] o n No| s | s
m 5 9
al 8 |76 5| 4 9 rm| H| N
7 1 al i 0
9 g| r
Hily ol 5.3 h| m
ghis o] 10 al
0 Lol 47 |28
Lojyl 113 Wolsps |62
Wigd 717 N 6 ol o L0 08 06
GoM .10 51 <0 <0.] <0 < p No 109 (43 5' 5’ 00 54 38
03 rm

1JDDT Volume 16 Issue 65s 2026

Page: 770



PHARYNGEAL AIRWAY SPACE IN CLASS | VS Il WITH AVERAGE, HYPO & HYPERDIVERGENT PATTERN

LATERAL CEPHALOGRAM
erf al | 502 |76 | 8| 6 Lo 6ls
- 2 | 3] 1 w ol
A E‘g 1 (39 ] o ol <o <
50.5 |85 A 78 | LS9 o) o
2 15 R 5 9. .0*0 ol o1l 00
Lo A 6 01 1l = 1*
- |82 B N 5 "
W 5.0 |46 A 6B 6
00 |2 0.8 0.0 0.0 K 5050
N 50 O. al 5
No 9% | 27 13 R .
ool 1 |66] of o o b
er| . 545 189 5| 0 A 0
- 87 14 | 4| 9 T 9
- I
olnlr |6 o [Hiljl 63
© s|t1. |03 ghls| ol
g 167 |5 4
Lol 451, |86 5
Wl 5333 (20 1
5 0.0, 0.0 09 7
A 2] 0.
| Nol the. |sa] g| o] 0| 92| 33 Lol 1)1
G| M ST 21| 3] 6 Y1y p
8 709
° 01 6 OVER ebh | 3 of? 8‘ g'
h‘g 145, |47 JET o | | Oyl 3| 7
5708 |02 N 304 | 3] 3
3 o | 3. 2| 2|,
m
51 3P
Lol 1177 |50 al N
Wl 522 (69 0bh
0 09 02/ 0.1 1
G 2] 0.
ol Nol 16, 56| o 1] 2L %4 72 Hil | | 4 b
G 1:1“ 5685 (59 | 1| 4 ghis| 5[
n 2 6 2 38
Hig 173 15.0 306
b1 shoy |65 8
3 Lol 4 1 1.
Lot 1jg4. |94 MR
w 30
5500 |73 OVER 1 ool of of o
6 0.0 0.0/ 0.1 o9 2
S- 6| 0. BITE o N
No 511 03| 52 6| 7| 3
G 1178. (5.7 o] o0 Nol 8 7 3l 2 5
ol ™ 5793 |60 | 1| o B B
al 6 mis| 405 4
6| 4 al
Hig 015
L 14 e 2 |s
5708 |21 0
7 .
Hi
1| 1.1
Lo\ 117 |76 ehls| 5]
Wols72 |53 2 I
2 |1 09 03 03 3l
N 1| o
DI No| 4119 |79] 5| o] 24| o1 28 5
M ™ 531 (96| 8| 1 TABLE 3 : COMPARISON OF MEAN LINEAR
2 b 18 | 6l 3 CRAINOFACIAL  MEASUREMENTS IN
Hig CLASS I
h 1123 16.9 In table 3 we have found that, Nper-A, Ar-Go, Go-
3|25 |93 Gn, N-Me, and Overbite were not statistically
o ! significant, indicating that these variables were

1JDDT Volume 16 Issue 65s 2026

comparable among the Low, Normal, and High

Page: 771



PHARYNGEAL AIRWAY SPACE IN CLASS | VS Il WITH AVERAGE, HYPO & HYPERDIVERGENT PATTERN

LATERAL CEPHALOGRAM

groups. S-Go showed a significant overall
difference, with the Low group having the highest
mean value and the High group the lowest,
suggesting a reduction in posterior facial height
from Low to High groups. Nper-Pog was also
significantly different, with the High group showing
a more negative mean value than the Low and
Normal groups, indicating greater posterior
positioning of Pog in the High group. The Jarabak
ratio showed a highly significant difference among
all groups, with the Low group having the highest
ratio and the High group the lowest, which suggests
a clear difference in vertical growth pattern; this
finding is also supported by the significant pairwise
differences between all groups. Overjet was
significantly different overall, increasing from the
Low group to the High group, and the significant
difference was mainly between Low vs High.
Overall, these results indicate that the main
distinction among the groups is in vertical skeletal
proportion and mandibular/occlusal relationship,
rather than in basic mandibular length
measurements.
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Table 4 showed that, Nper-A, Nper-PoG, Go-Gn, N- ;rln (3)1 } 5
Me, and Overjet were not statistically significant, 3
indicating that these variables were comparable 0
among the Low, Normal, and High groups. Ar-Go
showed a highly significant overall difference, with Hi [15/17.] 4.
the Low group having the highest mean and the High gh| |45| 6
group the lowest, suggesting a reduction in ramus 513
height across the groups. S-Go was also highly 3
significant, again showing a gradual decrease from 9
the Low group to the High group, which indicates TABLE 5 UPPER AIRWAY SPACE

reduced posterior facial height in the High group.
The Jarabak ratio showed a very highly significant
difference among all three groups, with the Low
group having the highest ratio and the High group
the lowest, clearly reflecting different vertical
growth patterns. Overbite was also significantly
different, being highest in the Low group and lowest
in the High group, with significant pairwise
differences between groups. Overall, these findings
suggest that the major differences among the groups
are related to vertical skeletal proportions and facial
height measurements, rather than sagittal linear
dimensions.
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COMPARISON IN GROWTH PATTERNS

In table 5 we have found that, in Class 1 angle, there
was no statistically significant difference among the
Low, Normal, and High groups
(F=1.762,p=0.180)(F=1.762, p=0.180) (F=1.762,
p=0.180). The pairwise comparisons were also not
significant, indicating that Class 1 angle was similar
across all three groups. For Class 2 angle, there was
a statistically significant difference among the
groups (F=4.605,p=0.014)(F=4.605,
p=0.014)(F=4.605,p=0.014). Post hoc analysis
showed a significant difference between Low vs
High and High vs Normal, while Low vs Normal
was not significant. This suggests that the High
group had a lower Class 2 angle compared with the
other two groups, indicating a meaningful
intergroup variation in this measurements.

‘F’ ¢ LO

NMe|SD p|Ww L H
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e i N TABLE 7 UPPER AIRWAY SPACE
g 0 MEASUREMENTS IN DIFFERENT CLASS
h r BY DIFFERENT GROWTH PATTERNS.
m In Table 7 we have found that, for Low Angle group,
a both Class 1 and Class 2 showed a statistically
1 significant difference, with Class 2 mean higher than
Class 1
i‘vo ;(1)(1) 313 (t=6.011,p=0.023)(t=6.011,p=0.023)(t=6.011,p=0.0
0 |2 23). This indicates that the two measurements were
Cl 0| 0.| O. 0. 0.5 not comparable in the Low Angle group. For the
as| Nol[l|11.|4.0] .| 46| 87| 98 78 Normal Angle group, Class 2 was also significantly
s1f m (593 |58 | 7/ 1| 8 7 different from Class 1 (t=9.230,p=0.003)(t=9.230,
al | |5 |7 8 p=0.003)(t=9.230,p=0.003), again showing a higher
. 3 mean value for Class 2. In contrast, for the High
Hi |1/10.{1.9 Anel th tatisticallv sienificant
oh |5[50 (30 ngle group, there was no statistically significan
0 |6 difference between Class 1 and Class 2
(t=0.389,p=0.539)(t=0.389,
Lo |(1]11.{3.3 p=0.539)(t=0.389,p=0.539), suggesting that both
w |5/50 (32 measurements were similar in this group.
(Y54 n?
cl O 4 o ol o] 1] o6 Angle| [N [Mean) SD e | e
s2| ™m|524 (66| 9| 5| 7 0 Clas| 1{11.00| 4.301
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In table 6 we have found that, in class 1 angle, there LAnglelClas |15 [10.24 | 3.366 7 5
was no statistically significant difference among the s2 1 4
Low, Normal, and High groups Clas |15 11050 | 1.930
(F=0.783,p=0.461)(F=0.783,p=0.461) ] ‘ ‘
(F=0.783,p=0.461). The pairwise comparisons were High [s1 0 6 0.78 038
also not significant, indicating that Class 1 angle was Angle | Clas|15 [11.54 | 3.559 5 6
comparable across all three groups. For Class 2 s2 5 9
angle, there was no statistically significant TABLE 8 LOWER AIRWAY SPACE
difference among the groups MEASUREMENT COMPARISON IN

(F=0.971,p=0.385)(F=0.971,  p=0.385)(F=0.971,
p=0.385), and the post hoc comparisons were
likewise not significant. This suggests that Class 2
angle did not differ meaningfully between the Low,

Normal, and High groups.
N |Mean| SD ‘0 ‘P
Angle value | value
Clas| 1(17.00 | 3.354
Low [s1 [5]0 1 6.01| 0.02
Angle |Clas 15 (2073 | 3.750 | ! 3
s2 3 6
Clas |15 |18.57 | 4.162
Normas 6 0 923| 0.00
LAnglelCas 15 [21.31 | 3.118 | O 3
$2 0 0

1JDDT Volume 16 Issue 65s 2026

DIFFERENT CLASS BY DIFFERENT
GROWTH PATTERNS.

In table 8 we have found that, in low Angle group
showed no statistically significant difference
between Class 1 and Class 2
(t=0.102,p=0.753)(t=0.102,
p=0.753)(t=0.102,p=0.753), indicating that both
measurements were comparable in this group. In the
normal angle group, Class 1 and Class 2 also did not
differ significantly (t=3.517,p=0.065)(t=3.517,
p=0.065)(t=3.517,p=0.065), although the result
showed a trend toward difference that did not reach
statistical significance. Similarly, in the high Angle
group, there was no significant difference between
Class 1 and Class 2 (t=0.785,p=0.386)(t=0.785,
p=0.386)(t=0.785,p=0.386). Overall, this suggests
that Class 1 and Class 2 values were not significantly
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different within any of the three angle groups, and
the two measurements were largely similar across
Low, Normal, and High Angle patterns.

DISCUSSION

In our study, the main trend to discuss was that
pharyngeal airway dimensions appear to be more
influenced by the vertical growth pattern than by
sagittal skeletal class alone. Earlier cephalometric
studies have reported that Class II subjects,
especially those with hyperdivergent patterns, tend
to show narrower upper pharyngeal airway space
than normodivergent or hypodivergent individuals,
while lower airway measurements often show less
variation.”® A not more recent cross-sectional
CBCT study also found that vertical growth patterns
were associated with reduced upper and lower
airway dimensions in both skeletal Class I and Class
IT groups, and that Class II hyperdivergent subjects
had smaller lower airway values than Class I
hyperdivergent subjects.’ This supports the
interpretation that the airway is not determined by
malocclusion type alone, but by the combined effect
of sagittal and vertical craniofacial pattern. Our
results can be discussed as being consistent with that
pattern if the hypodivergent group showed
comparatively larger airway dimensions and the
hyperdivergent group showed reduced values. The
literature also suggests that skeletal Class II subjects
may have smaller pharyngeal volumes than Class I
subjects, particularly in the velopharyngeal and
oropharyngeal regions, which is relevant to lateral
cephalometric airway assessment. At the same time,
some studies have found no major differences
among sagittal classes when growth pattern is
controlled, showing that airway findings are not
completely uniform across populations.!%-2

CONCLUSION

The present study concluded that pharyngeal airway
dimensions are associated with craniofacial
morphology, particularly in the upper airway region.
Upper pharyngeal width was found to be
significantly narrower in skeletal Class I and Class
II subjects with vertical growth patterns compared
with those having normal or horizontal growth
patterns, and within the same growth pattern, Class
II subjects showed a wider upper airway than Class
I subjects. In contrast, the lower pharyngeal airway
did not show a significant association with either
skeletal class or growth pattern. These findings
suggest that both malocclusion type and growth
pattern influence upper pharyngeal airway width,
whereas the lower pharyngeal airway remains
comparatively stable.
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