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ABSTRACT
Aims: The aims of the study were to measure different variables of pharynx in class I and class II ske-
letal relation, clarify the effect of gender on the pharyngeal measurements and to find the effect of dif-
ferent classes (class I and class II) on the pharyngeal measurements. Materials and Methods: The
samples consisted of cephalometric films of 40 subjects, 20 males (10 class I and 10 class II) and 20
females (10 class I and 10 class II). These films were traced and ten linear measurements of the phar-
ynx. Results: No significant difference were noticed between males and females in class I participants
except in Ba—PNS (sagittal depth of the bony nasopharynx), PNS—ppw (the sagittal depth of the phar-
ynx along the line ANS — PNS) and hy—-MP (millimeter distance from hyoid to the mandibular plane),
where males showed a significantly higher value; while males showed a significantly higher value in
Ba — ad, (sagittal depth of the nasopharyngeal airway along line S — Ba) and hy—apw, (millimeter dis-
tance from hyoid to ap,) in class II. Conclusions: No significant differences were noticed between
males and females in class I and class II skeletal relation in most of the measured variables and also no

significant differences were noticed in the same gender neither in class I nor in class II.

Key words: Pharyngeal size, class I, class II.

Al-Saleem NR. Evaluation of the pharyngeal size in skeletal class I and class II Subjects. Al-Rafidain

Dent J. 2007; 7(Splss): 45S-53S.
Received: 17/10/2006

Sent to Referees: 22/10/2006

Accepted for Publication: 17/12/2006

INTRODUCTION

The pharynx is a tube — shaped struc-
ture formed by muscles and membranes. It
is located behind the nasal and oral cavi-
ties and the larynx, and extends from the
cranial base to the level of the sixth cervi-
cal vertebra and the lower border of the
coronoid cartilage. Its length is approxi-
mately 12-14 cm. The pharynx can be
anatomically divided into three parts: na-
sopharynx, oropharynx and laryngophar-
ynx 2,
The nasopharynx is a cone-like space
that extends three dimensionally down-
ward from the most dorsal contact point on
the body of the sphenoid (hormion) to the
level of the hard palate and the foramen
magnum. The nasopharynx is situated be-
hind the nasal cavity and communicated
with the posterior aperatus of the nose®®).

The oropharynx opening into the oral
cavity by an isthmus extends from the sec-
ond cervical vertebra to the fourth cervical
vertebra, while the laryngopharynx joins
the oropharynx at the level of the pharyn-
goepiglottic fold and the hyoid at the level
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of the 6™ cervical vertebra™.

Because of the close relationship be-
tween the pharynx and dentofacial struc-
tures, a mutual interaction is expected to
occur between the pharyngeal structures
and the dentofacial pattern and therefore
justifies the orthodontic interest®.

The nasopharynx and the oropharynx
have significant locations and functions;
because both of them form a part of the
unit in which respiration, mastication, de-
glutition, olfaction and speech is carried
out®.

The growth of the pharynx occurs in
three directions: sagittal growth, transverse
growth and vertical growth. So the shape
and size of the pharynx can be defined in
terms of depth and height in the median
sagittal plane and width in the frontal
plane"”.

King,® Handelman and Osborne!”,
and Tourne"” have reported the naso-
pharyngeal depth is formed at the early
ages of life and then it usually remains the
same. It has been stated however, that the
width and height increments of the na-



Al-Saleem NR

sopharynx continue until adulthood®~'?.

The pharyngeal morphology is not
immutably established during childhood
and adolescence but changes through adult
life, the tendency toward a longer and
thicker soft palate and narrower orophar-
ynx during adulthood which can explain
the increase in the prevalence of obstruc-
tive sleep apnea and related disorders in
later life"'".

The aims of the study were to meas-
ure the different variables of pharynx in
class I and class II skeletal relation, to find
the effect of gender on the pharyngeal
measurements and to find the effect of dif-
ferent classes (class I and class II) on pha-
ryngeal measurements.

MATERIALS AND METHODS

Lateral cephalometric radiographs of
40 subjects (20 males and 20 females)
with the age ranging between 19 and 23
years old were taken using standardized
head position using S.S white cephalomet-
ric machine with a vohmer cephalostate
(Model W.105A, Germany) . The partici-
pants fulfilled the following criteria:

1. Class I and class II occlusion (molar

relation) %'

2. No previous orthodontic problem.

3. Overbite (2 — 4 mm).

4. No scar tissue, burn and wound in the

neck region.

5. No breathing problem or deglutition

disorders.

The radiographs were divided into
two groups in accordance to the ANB an-
gle:

o Class I skeletal relation: included 20
participants (10 males and 10 fe-
males) whom ANB angle ranged 2 +
2 degree with facial convexity
(N.A.Pog = 174° — 176°)1* 19,

o Class II skeletal relation: included
20 participants (10 males and 10
females) whom ANB angle more
than 4.5 degree with facial convex-
ity (N.A.Pog = 170° — 172°)"> 19,

The following landmarks were de-
marcated on the traces of the radiographs

(Figure 1):
1. Sella point (S): Midpoint of the sella
turcica'?.

2. Basion (Ba): Lower most point of the

anterior margin of the foramen mag-
num ¥,

3. Homion (Ho): Most inferior point of
the sphenooccipital synchondrosis®.

4. Pterygomaxillary fissure (Ptm): Most
inferior point on average of right and
left out line of the Pterygomaxillary
fissure®.

5. ad;: Point of intersection of posterior
pharyngeal wall at the line from Ptm
to Ba®.

6. ad,: Point of intersection of posterior
pharyngeal wall and line from Ptm as
perpendicular to S — Ba®.

7. ANS: Anterior nasal spine: tip of the
anterior nasal spine'?.

8. PNS: Posterior nasal spine: tip of the
posterior nasal spine of the palatine
bone in the hard palate "?.

9. ppw: Posterior pharyngeal wall inter-
secting occlusal plane®.

10. ppwy: Posterior pharyngeal wall inter-
secting with ANS — PNS. apw,: ante-
rior pharyngeal wall intersecting with
cvsal — hy(s).

11. ppw,: Posterior pharyngeal wall inter-
section with cvyia and hy(5 ),

12. apw4: Anterior pharyngeal wall along
line intersection cvsia — hy(s).

13. ppw4: Posterior pharyngeal wall inter-
section with cv,ia and hy. hy: the most
anterior and superior point of the hy-
oid bone®.

14. cv,yia: Most inferoanterior point of the
body of second cervical vertebra®.

15. cvyia: Most inferoanterior point of the
body of fourth cervical vertebra®.

Ten linear measurements were deter-

mined (Figure 1);

1. Ba — ad;: Sagittal depth of the naso-
pharyngeal airway along line PNS—Ba.

2. Ba — ad,: Sagittal depth of the naso-
pharyngeal airway along line S — Ba.

3. Ba — PNS: Sagittal depth of the bony
nasopharynx. Ptm — ad;: the millime-
ter distance from ptm to adl.

4. Ptm — ad,: The millimeter distance
from ptm to ad,.

5. PNS — ppw: The sagittal depth of the
pharynx along the line ANS — PNS.

6. apw, — ppwy: Sagittal depth of the
pharynx at the level of cv,ia.

7. hy — apw,: Millimeter distance from
hyoid to apws,.

8. hy — apwy: Millimeter distance from
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standard deviation and T — test were per-
formed using SPSS system (software pac-
hyoid to the mandibular plane. kage for social science). The differences
10. Ho + ANS — PNS: The height of the were tested for their significancy at (p
bony nasopharynx. <0.05).
Statistical analysis includes mean,

hyoid to apwy.
9. hy — MP: Millimeter distance from

Figure (1): Cephalometric landmarks and linear measurements.

S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary
fissure; ANS: Anterior nasal spine; PNS: Posterior nasal spine;
MP: Mandibular plane; ad;. Point of intersection of posterior
pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersec-
tion of posterior pharyngeal wall and line from Ptm as perpen-
dicular to S—Ba; cvyia: Most inferior point of the body of second
cervical vertebra; cvyia: Most inferoanterior point of the body of
fourth cervical vertebra; hy: The most anterior and superior point
of the hyoid bone; ppw: posterior pharyngeal wall; ppw,. Poste-
rior pharyngeal wall intersecting with ANS—PNS; ppw,. Poste-
rior pharyngeal wall intersection with cvyia and hy; apw,. Ante-
rior pharyngeal wall intersecting with cv,ia—hy; apw,. Anterior
pharyngeal wall along line intersection cvsia— hy; ppwy. Posterior
pharyngeal wall intersection with cv4ia and hy.

RESULTS AND DISCUSSION
The selected samples did not have
any breathing problem, this would impli-
cate that the participants had a sufficient
normal respiration.
No significant differences in the pha-
ryngeal measurements were noticed be-
tween males and females with class I ske-
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letal relation in most of the measured vari-
ables. However, males demonstrated sig-
nificantly larger values in Ba — PNS, PNS
— ppw, hy — MP as shown in Table (1).

Males and females with class II skele-
tal relation showed no significant differ-
ences except for Ba — ad,, PNS — ppw and
hy — apw, as shown in Table (2).
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Table (1): Descriptive statistics of males and females samples with class I skeletal

relation.
Variables Gender Mean Maximum Minimum SD T -test Sig.
Ba-ad  powe a3 e a3 a; 0% NS
Bacad  poe a0 a0 0 am 00 NS
Ba —PNS Flc\a/[g:e 429.'375 456?5 gg 23.538 —404 S
Pin-adpie arss 3 23 3 174 NS
Pin-ad g s 3 1s 1o 076 NS
PNS = ppw F?riﬁe 2294.395 24;(.)5 3(1) g:gg ~288 S
WP pemie 100 13 o 1o 00 NS
eV S St e
oW pmie a3e 17 en 18 NS
oW pale 206 30 1g  sas 16} NS
oMY pnde w6 as 5 ase 1S
HoANSPNS Lol e w16 sp 174 NS

Variables are measured in millimeters; SD: Standard deviation; S: Significant; NS: Not sig-
nificant; S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary fissure; ANS: Ante-
rior nasal spine; PNS: Posterior nasal spine; MP: Mandibular plane; ad;. Point of intersection
of posterior pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersection of posterior
pharyngeal wall and line from Ptm as perpendicular to S—Ba; cv,ia: Most inferior point of the
body of second cervical vertebra; cvsia: Most inferoanterior point of the body of fourth cervi-
cal vertebra; hy: The most anterior and superior point of the hyoid bone; ppw: posterior pha-
ryngeal wall; ppw,. Posterior pharyngeal wall intersecting with ANS—PNS; ppw,. Posterior
pharyngeal wall intersection with cvyia and hy; apw,. Anterior pharyngeal wall intersecting
with cvyia—hy; apw,. Anterior pharyngeal wall along line intersection cv,ia— hy; ppw,. Poste-
rior pharyngeal wall intersection with cv,ia and hy.
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Table (2): Descriptive statistics of males and females samples with class II skeletal relation.

Variables Gender Mean Maximum Minimum SD T -—test Sig.
Ba-ad  povie 34 3 a0 gas 49 NS
I R S R
Ba-PNS  pie sess e 0 7a1 00 NS
Ptm —ad, F?riﬁe s 3es 4 ap 152 NS
Pi-ad pemie 2705 3 13 3es 18T NS
PNSPY i o7 3 a1 s 288 NS
WP penie 1673 a6 o 4 M NS
WP pinde s ox b g 047 NS
o e 113 3 g ass 27 S
R I T
oMP e 113 17 6 4z 0% NS
Ho-ANS-PNS F?riﬁe 239%6 ig 22365 g:ég ~134 NS

Variables are measured in millimeters; SD: Standard deviation; S: Significant; NS: Not sig-
nificant; S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary fissure; ANS: Ante-
rior nasal spine; PNS: Posterior nasal spine; MP: Mandibular plane; ad;. Point of intersection
of posterior pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersection of posterior
pharyngeal wall and line from Ptm as perpendicular to S—Ba; cv,ia: Most inferior point of the
body of second cervical vertebra; cvsia: Most inferoanterior point of the body of fourth cervi-
cal vertebra; hy: The most anterior and superior point of the hyoid bone; ppw: posterior pha-
ryngeal wall; ppw,. Posterior pharyngeal wall intersecting with ANS—PNS; ppw,. Posterior
pharyngeal wall intersection with cvyia and hy; apw,. Anterior pharyngeal wall intersecting
with cvyia—hy; apw,. Anterior pharyngeal wall along line intersection cv,ia— hy; ppw,. Poste-

rior pharyngeal wall intersection with cv,ia and hy.

Our findings disagree with that of
Handelman and Osborne”, Solow et
al."” and Linder — Aronson and Leigh-
ton'® who found no effect of the gender
on the pharyngeal measurements, which
could be attributed to different age groups.
However, our finding agrees with that of
Sosa et al.'"” and Jean et al.,'"® who found
a significant difference in the nasopharyn-
geal area in the latter and in Ba — PNS in
the former between males and females.
Although Cyelan and Oktay® denote the
effect of gender on the pharyngeal meas-
urements, they found a significant differ-
ence between males and females in hy —
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apw,.

Concerning the effect of ANB on the
pharyngeal measurements, no significant
differences were seen between class I and
class II skeletal relation in both males and
females (Table 3and 4). This study finding
comes in agreement with that of Sosa et
al.,"? who found no statistical significant
relationship between the pharyngeal meas-
urements and the ANB angle in both gan-
ders and considered that the nasopharyn-
geal area appeared to be invariant to the
differences of malocclusion types in terms
of both actual and relative dimensions,
similarly, Cyelan and Oklay®, Solow et
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al.."”, Wenzel et al.."” and Mergan and
Jacobs®” could find no relationship be-
tween pharyngeal measurements regarding
the anteroposterior jaw relationship.
However, the total sample showed a
statistically higher value in class I in both

Ba — PNS and apw, — ppw» and also in the
measurements concerning the position of
the hyoid bone hy — apw,, hy — apw, and
hy — MP which indicates a more posterior
position of the hyoid bone in total class II
subjects (Table 5).

Table (3): Descriptive statistics of males with class I and class II skeletal relation.

Variables Class Mean Maximum Minimum SD T -—test Sig.
Baad 55 3 s 516 04 NS
Ba —ad; 111 3356.165 32 3265 i:gé —061 NS
Ba-PNS 3 & ags 573 026 NS
Ptm —ad, 111 321&5 gg 13?5 ;:gg 1.6 NS
ey o5 0 N7 7 o8 Ns
PNS —ppw 111 239i :345 34;(.)5 ig:} 2:? 089 NS
wwopve oy g ap o 091 NS
APWs ~ PPW4 111 12152 ﬁ 112(.)5 3:22 0.2 NS
hyaws 55 a1y gy 067 NS
hy —apw, 111 23;‘1 gg 119?5 35 .978 —05 NS
hy - MP III g ég }(2) 2:;; 0.78  N.§
Ho-ANS-PNS 111 321?5 3135 223?5 gég 0.54 NS

Variables are measured in millimeters; SD: Standard deviation; S: Significant; NS: Not sig-
nificant; S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary fissure; ANS: Ante-
rior nasal spine; PNS: Posterior nasal spine; MP: Mandibular plane; ad;. Point of intersection
of posterior pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersection of posterior
pharyngeal wall and line from Ptm as perpendicular to S—Ba; cv,ia: Most inferior point of the
body of second cervical vertebra; cvsia: Most inferoanterior point of the body of fourth cervi-
cal vertebra; hy: The most anterior and superior point of the hyoid bone; ppw: posterior pha-
ryngeal wall; ppw,. Posterior pharyngeal wall intersecting with ANS—PNS; ppw,. Posterior
pharyngeal wall intersection with cvyia and hy; apw,. Anterior pharyngeal wall intersecting
with cvyia—hy; apw,. Anterior pharyngeal wall along line intersection cv,ia— hy; ppw,. Poste-

rior pharyngeal wall intersection with cv,ia and hy.
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Table (4): Descriptive statistics of females with class I and class II skeletal relation.
Variables Class Mean Maximum Minimum SD T -test Sig.

Bacad 1 51 395 1o1 755 008 NS
Bacad 1 35 460 aso 733 09 NS
Ba-PNs 0 G0 0 Q08 Gly 045 NS
Pmoad [ 303 3es 140 7l 046 NS
Ptm - ad, 111 2213.%;55 g;:(s) 51(3) g:(l)g 0.5 NS
PNS—ppW s 330 ol aoy 136 NS
WP 97 lgo 6o a4y 08 NS
WP [ je7s axo 1A asg 108 NS
hy —apw, 111 2233.'595 gg:g }g:(s) ggzlt 0.12 NS
hy-apwi 1 jost ag0 130 403 082 NS
by-MP 1T 170 eo 425 00 NS
HoANSPNS o D% 000 308 apy 05 NS

Variables are measured in millimeters; SD: Standard deviation; S: Significant; NS: Not sig-
nificant; S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary fissure; ANS: Ante-
rior nasal spine; PNS: Posterior nasal spine; MP: Mandibular plane; ad,. Point of intersection
of posterior pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersection of posterior
pharyngeal wall and line from Ptm as perpendicular to S—Ba; cv,ia: Most inferior point of the
body of second cervical vertebra; cviia: Most inferoanterior point of the body of fourth cervi-
cal vertebra; hy: The most anterior and superior point of the hyoid bone; ppw: posterior pha-
ryngeal wall; ppw,. Posterior pharyngeal wall intersecting with ANS—PNS; ppw,. Posterior
pharyngeal wall intersection with cv,ia and hy; apw,. Anterior pharyngeal wall intersecting
with cvyia—hy; apw,. Anterior pharyngeal wall along line intersection cv4ia— hy; ppwy. Poste-
rior pharyngeal wall intersection with cv4ia and hy.
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Table (5): Descriptive statistics of total sample with class I and class II skeletal rela-

Variables Class Mean Maxﬁ(r)lrLlj‘m Minimum SD T -test Sig.
Baad a5 3s 0 se 031 NS
Baad  y dyos  ug  x  sep MO0 NS
BaPNS  y w0 e a ae 3PS
Pum-ad gy ages 33w se M9 NS
Pmoad 3o s e 046 NS
PNS —ppw 111 3(5):32 34;(.)5 2565 gié} 015 NS
WPy o ag  gs a4 28 S
WPy 578 51 s gy M4NS
R 6 4 31 s
oaws oy o 3 a3 aps M90S
hy -MP III lfi.l35 ég 2 jgi 9% 8
Ho-ANS-PNS | 200 3] A E5 I N

Variables are measured in millimeters; SD: Standard deviation; S: Significant; NS: Not sig-
nificant; S: Sella point; Ba: Basion; Ho: Homion; Ptm: Pterygomaxillary fissure; ANS: Ante-
rior nasal spine; PNS: Posterior nasal spine; MP: Mandibular plane; ad;. Point of intersection
of posterior pharyngeal wall at the line from Ptm to Ba; ad,. Point of intersection of posterior
pharyngeal wall and line from Ptm as perpendicular to S—Ba; cv,ia: Most inferior point of the
body of second cervical vertebra; cvsia: Most inferoanterior point of the body of fourth cervi-
cal vertebra; hy: The most anterior and superior point of the hyoid bone; ppw: posterior pha-
ryngeal wall; ppw,. Posterior pharyngeal wall intersecting with ANS—PNS; ppw,. Posterior
pharyngeal wall intersection with cvyia and hy; apw,. Anterior pharyngeal wall intersecting
with cvyia—hy; apw,. Anterior pharyngeal wall along line intersection cv,ia— hy; ppw,. Poste-

rior pharyngeal wall intersection with cv,ia and hy.

CONCLUSIONS

No significant differences were no-
ticed between males and females in class |
participants except in Ba — PNS, PNS —
ppw and hy — MP where males showed a
significantly higher value; while in class 11
the only significant difference noticed
were in Ba — ad, and hy — apw2 with high-
er values for males. No significant differ-
ences were seen neither in females be-
tween class I and class Il nor in males.
However, total sample showed a more
posterior hyoid bone position in class II.
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