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The purpose of this study was to evaluate the effect of Twinblock on
pharyngeal airway.

Material and Methods total CBCT record of 45 subjects of North
Indian in the age range of 11-15 years were assessed.Out of these 45
subjects, 25 treated skeletal class Il malocclusion and 20 control Skeletal
class | relationship subjects were selected.The subjects were divided
into three groups control, pretreatment and posttreatment Groups.The
CBCTwas used to measure the following variablesHeight, Width,length,
cross-sectional areas at PNS plane, U plane, Eplane and pharyngeal
airway volume. Student ‘t’ test and chi-square test, linear regressiontest
and Pearson correlation wereused for statistical analysis.

Results-After twin block treatment pharyngeal airway measurements
statistically significant difference were found in pharyngeal airway
parameters except Wg, Vp and CSAp.No statistically significant
difference were found between pretreatment and control group.
Correlation coefficient showed negative correlation between Hpand Wp
and Wn andLg as one parameter increase other parameters
decreased.Rest all other parameters shows positive correlation.
Conclusion-Pharyngeal Airway parameters were significantly increased
after Twin Block Therapy in both the genders. The shape of
Nasopharynx and Glossopharynxturned more elliptic in transverse plane
whereas shape of Palatopharynxturned more circular.

Copyright, 1JAR, 2024,. All rights reserved.

Introduction:-

The Pharynx is a tube-shaped structure that extends superior to inferiorly from the cranial base and end at the level of
the inferior surface of the sixth cervical vertebra.The pharynx can be subdivided into three parts The nasopharynx,
oropharynx and hypopharynx. The pharynx also plays an important role in respiration and deglutition.*During the
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first 4 years of life, 60% of craniofacial development is completed and 90% of development take place by age 12
years. On the base of this observation at an early age it is easy to perform any intervention to open the airway.’

The relationship between the size of the nasopharyngeal airway space and its relation to the morphology of the face,
the mandible is a highly debated subject. If there is a decrease of the nasopharyngeal airway space nasal breathing
becomes very difficult due to which mouth breathing habits developed. As a result, the normal balance between oral
and perioral structures is disturbed.*The pharyngeal airway space may be affected by various conditions like
anteroposterior skeletal relation® maxillary forward positioning® functional forward shifting’,and head posture®.
Hencerespiratory function and airway volume are highly relevant to the orthodontic specialty.In Class Il Division 1
malocclusionbackwardlyplaced mandible causes functional, aesthetic, and psychological problems and induces a backward
placement of the tongue and hyoid bone that may ultimately lead to a decrease in upper airway volume.*Twin Block
appliance after treatment caused positive increase in oropharyngeal dimensions, posterior airway space and a more
anterior movement of hyoid bone.Nowadays the advances the three-dimensional technology providing a better
accuracy in measurements in comparison between three-dimensional CBCT and two-dimensional lateral
cephalograms. proper visualization of pharyngeal airway and volumetric measurements also become possible.™
Therefore, the aim of the present study is to evaluate the three-dimensional effects of twin block appliance on the
pharyngeal airway changes by using CBCT assessment.

Materials and Methods:-

In our study CBCT record of 45 subjects in the age range from 11 to 15 years were assessed. Approval was obtained
from the Institutional Ethics Committee, before starting this study (no.84 ECM I1 B/P 29). Out of these 45 subjects,
25 treated subjects of skeletal class 1l malocclusion and 20 control subjects of skeletal class | malocclusion were
selected.

The following inclusion criteria were fulfilled: Treatment Group subjects were between 11-15 years of age with
retrognathic mandible SNB <762, Overjet of 6 to 10 mm, Skeletal class 11 relationship on the basis of [ANB''>4 and
beta angle'?<27°] and control Group were between 13-15 years,Skeletal class | relationship on the basis of[ANB'2-
4and Beta angle'? 27°-35°], Overjet of 1-3mm.Cervical vertebral maturation stages of CVMI-2 to CVMI-4" No
history of prior orthodontic treatment.Figure 1a,b

Subjects with Skeletal class 11l relationship, anterior open bite, severe proclination of the anterior teeth, Previous
history of nasal respiratory complex surgery with facial and spinal abnormalities[torticollis,scoliosis] Pharyngeal
pathology, nasal obstruction, enlarged adenoids or tonsils, mouth breathers were excluded.

The Selected subjects were divided into three Groups on the basis of treatment Control [Group ],
Pretreatment[Group 1l], and post-treatment [Group I11].Groups were further subdivided into male and female
subgroups as Group IA [female], Group IB [male], Group IIA [female], Group 1B [male], and Group 111 A [female]
, Group I11 B [males] respectively. [Table.1]The CBCT records were taken by Carestream CS 9300C by the same
radiographer using a standardized technique,data exported in the DICOM (Digital Imaging and Communication in
Medicine) format then imported Into Dolphin 3D 11.9 Premium for three-dimensional evaluation of volume, cross-
sectional area, and linear and vertical measurements of pharyngeal airway space. All lateral Cephalograms were
digitized using Dolphin imaging.Thepharyngeal landmarks and planes used in CBCT are depicted in Figure 2,Figure
3.

In our study 3 vertical, 6 linear, 3 volumetric, and 3 cross-sectionalparameters related to the pharyngeal airway were
measured by CBCTFigure 4,Figure 5,Figure 6and Figure 7. Data so obtained were subjected to statistical
analysis.Data were summarized as Mean + SD. The variables were compared between the Groups by Student‘t test
and chi-square test. Pearson correlation analysis was used to assess the association among variables. The estimation
of the linear relationship between the variables for different Groups are calculated by regression. All analyses were
performed on SPSS Software version 18.

Result:-

The comparative evaluation ofthe Mean, Standard Deviation of various pharyngeal parameters between the control
and pretreatment groupsHn,Vn, were found to be highly significant[P<.0001] whereasHp, CSAn,, CSAp, CSAg
were moderately significant [ P<.01] andWn, Ln, Wp, Vp were just significant(P<.005).[ Table 2]
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The comparison between pretreatment and post-treatment parametersHn, Hp, Hg, Wn, Ln, Wp, Lg,Vn,CSAn, and
CSAgwere Highly significant [P<.0001]. WhereasVp and CSAp were moderately significant. (P<.01)[Table 3]. On
comparison between control and post-treatment, no statically significant difference was found for any parameters[p>
0.05].[Table 3]The linear regression analysis shows the highest goodness of fit of the equation was seen for Lp
[length along U plane] [R? = 0.941] and the worst fit was seen in the Vp [Palatopharynx volume] (R®=0.143,
p=0.063).(Table 4).The Pearson correlation analysis showed a significant and positive correlation between Hn and
Hg (r=0.52, p<0.01), Wn and Vn (r=0.46, p<0.05), Wg and Vp (r=0.55, p<0.01), Vg and CSAp (r=0.57, p<0.01), Vg
and CSAg (r=0.49, p<0.05), CSAp and CSAg (r=0.45, p<0.05) suggesting that improvement in one may be directly
associated to improvement in other. [Table 5]Hp and Wp (r=-0.49, p<0.05), and Wn and Lg (r=-0.54, p<0.01)
showed a significant and negative correlation suggesting that an increase in one may be associated to a decrease in
the other.[Table 5]

Discussion:-

The pharynx is a tube-shaped structure that starts supero-inferiorly from the cranial base and, ends at the level of the
inferior surface of the sixth cervical vertebra.? There is an important relationship between the pharyngeal airway
dimensions and the various anteroposterior and vertical facial growthpatterns.”*According to Joseph®*hyperdivergent
subjects had a narrower anteroposterior pharyngeal dimension in comparison to the normodivergentsubjects.in
skeletal Class Il subjects, small pharyngeal airway dimensions and backward positioning of the mandible created a
unestheic effect on the patient's facial appearance and mandibular growth. After Twin block treatment the upper
airway showed a significant improvement in size of the nasopharynx, oropharynx and hypopharynx.24 In our study
subjects in the age range from 11 to 15 year for the treatment group were selected because patients should be actively growing
to achieve a favorable skeletal change during Twin block treatment and coincides with the pubertal growth spurt a more rapid
growth response may be observed. Some studies showed that the greatest effect of functional appliance is produced
when it is used during the peak in mandibular growth.?Ceylan® and Laine T*found that there is no correlation
between gender and nasal airway which state that there is no sexual dimorphism seen in most of the parameters of
the pharyngeal airways and this supports our study.

In our study vertical parameters were increased significantly in posttreatment as compared to pretreatment. This
finding was supported by the finding of Li et al.2* who found that after the Twin block treatment mandible advanced
by 3.52+2.14 mm in the horizontal direction and 3.77+2.10mm in the vertical direction respectively.On comparison
linear parameters in control and pretreatment mean values of Wn, Ln and Wp were found to be significantly higher
in the control Group. Joseph®® also find a similar finding who stated that in class Il malocclusion subjects
nasopharyngeal airway shows narrow spaces as compared to class | normal subjects.All the linear parameters were
found to be significantly higher in the post-treatment Group except Wp [width at u plane]. Thomas et al.?” showed
that after mandibular advancement average change in upper pharyngeal width was average 1.08 mm which was
highly significant. Kyung et al.”® found in his study that after 7.7mm forward and downward movement of the
mandible with a mandibular advancement appliance statically significant enlargement of depth was 3.3mm at
retropalatal, 1.4mm retroglossal and enlargement of width was 2.2mm retropalatal and 3.3mm at retroglossal.

All the volumetric parameters were found to be significantly higher in posttreatment as comparison to the
pretreatment group. This shows that after twin block treatment pharyngeal volume increases significantly and our
finding was supported by Li et al.** andElfekyet al.** who evaluated the three-dimensional effect of twin block
appliance on the pharyngeal airway and they found that after treatment, airway parameters significantly increase in
nasopharyngeal and oropharyngeal airway volume..In our study no significant difference was found between control
andpost treatment among volumetric parameters. It reflects that after twin block treatment pharyngeal volume
increases significantly in class 11 malocclusion subjects, and becomes near to control subjects. Vinothet al.*
demonstrated the effects of different functional appliances, on the pharyngeal airway and found that these
appliancesincreases in oropharyngeal dimensions and the posterior airway space.

After twin block treatment pharyngeal cross sectional parameters increases significantly and becomes near to the
control subjects. This was supported by the finding of Kyung et al.”® in his study also showed that change in cross
sectional area with the oral appliance which is used in obstructive sleep apnea.Hnand Hg, Wn and Vn, Wg and Vp,
Vg and CSAp,CSAp and CSAg was significantly and positively correlated with each other and Hp and Wp, Wn and
Lgwas significantly and negatively correlated with each other. [Table 5],All these correlation suggest that after the
treatment with Twin Block, the upper airway expanded, The greatest changes of volume and mean cross sectional
areas occurred at Nasopharynx and Glossopharynx with significant enlargement. The Nasopharynx and
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Glossopharynx turned more elliptic in transverse shape compared with the pretreatment. Whereas Palatopharynx
turned more circular after the treatment with Twin Block as width at Palatopharynx [wp] decreased in transverse
dimension. This was supported by the finding of Li et al.?’In our study Pharyngeal parameters are positively
correlated with mandibular advancement with Twin block therapy and shows significant overall improvement. Our
study was retrospective in nature with small sample size, so the caution must be exercised when interpreting the

results, and the result obtained from this study must be verified with a large sample size and prospective study.

Figures

Figure 1 a:- ANB angle (in degrees).
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Figure 1 b:-Beta angle (in degrees).
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Figure 2:- Pharyngeal landmarks used in study.

There were 14 cephalometric landmarks used for assessment of Pharyngeal airway 1. S (Sella)- The constructed
point is defined as the center of the hypophyseal fossa2. N (Nasion)-The most anterior point of frontal nasal suture in
the midsaggitalplane3.Ba [basion]- The most posterior inferior point of occipital bone at the anterior margin of the
foramen magnum4. So - The midpoint of line segment S-Ba. 5.R- The intersection point of line So-PNS and the
superior border of Nasopharyngeal airway6.Point A-The deepest anterior point in the concavity of the anterior
maxilla7.Point B-The deepest anterior point in the concavity of anterior mandible ‘8 ANS [anterior nasal spine]-
The most anterior point on the bony hard palate in the sagittal plane9 PNS [ posterior nasal spine]-The most
posterior point on the bony hard palate in the sagittal plane.10. Or (Orbitale)- The inferior point on the orbital
margin.11.Porion- The most superior point of the outline of external auditory meatus "12.U-The tip of the uvula
[soft palate]13.Ep-The apex point of the epiglottis14.Condyle C-The apparent axis of condyle15.PPW-lateral soft
tissue contour of pharyngeal wall, 1.FH Plane [The Frankfort plane]The plane was constructed on both side
of Porion (Po) and right of Orbitale. 2 PNS PlaneA plane parallel to the FH plane through the PNS,
perpendicular to the sagittal plane. 3 U PlaneA plane parallel to the FH plane through U, Perpendicular to
the sagittal plane 4.Ep plane A plane parallel to the FH passing through the perpendicular to the sagittal
plane .
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Figure 3:- Reference planes used in study.
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HnThe vertical distance between Point R to PNS plane parallel to FH.HpThe vertical distance between plane
passing through PNS parallel to FH plane, and plane passing through U. Hg The vertical distance between plane
passing through U parallel to FH and the plane passing Ep

Figure 5:- Length, width and cross-sectional view of PNS plane.

Ln [length along PNS plane]-The longest anteroposterior distance between PNS to PPW. Wn -The Transverse
widths along plane PNS passing through palatal plane and PPW CSAnN -The interior soft tissue wall of pharynx

along PNS plane in axial view

UPLANE

Figure 6:- Length, width and ross-sectional view of U plane.
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LpThe longest antero-posterior distance between U plane to PPW,WpThe Transverse width passing along Plane U
and PPW, CSAp The interior soft tissue wall of pharynx along U plane in axial view.

Figure 7:- Length, width and cross-sectional view of Ep plane.

Ep PLANE

LgThe longest antero-posterior distance between Plane Ep to PPW, width The Transverse width passing along plane
Ep and PPW, CSAgThe interior soft tissue wall of pharynx along Ep plane in axial view.

Tablel:- Distribution of subjects in different Groups and subgroups:

Group | Group 11 Group 111

Control Pre-treatment Post-treatment

n=20 n=25 n=25

Group Group Group Group Group Group
1A IB A 11B A 1B
[female] [male] [ female] [male] [female] [male]
n=38 n=12 n=12 n=13 n=12 n=13
Table 2:- Age Summary of subjects among the control and the treatment [pre and post ] group.

Group Mean SD t-value p-value
Control 14.50 1.25 1.56 0.128
Treatment [pre and post | 13.89 1.23

treated]

(p value: ns >0.05 Non-significant; *<0.05 Just significant; **<0.01 Moderately significant;

significant)

**%<0,001 Highly
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Table 4:- Linear Regression Analysis for Predicting Post Treatment Values of Parameters on the Basis of Pre
Treatment Values among the Cases.

S Measurement Linear Predictor Function (y =a + bx)
r No
Parameters Intercept Slope p-value SE R
_ Hn 1.86 1.011 <0.001*** 0.229 0.458
Vertical Hp 7.483 0.769 <0.001%** 0.077 0.814
Parameters
Hg 1.064 1.00 <0.001*** 0.08 0.871
Wh 11.536 0.62 <0.001*** 0.091 0.666
Ln 2.891 0.877 <0.001*** 0.079 0.841
Linear Wp 6.237 0.867 <0.001*** 0.092 0.795
Parameters Lp 0.646 1.126 <0.001*** 0.059 0.941
Wg 9.543 0.748 <0.001*** 0.126 0.603
Lg 3.62 0.818 <0.001*** 0.083 0.808
_ Vn 2546.9 0.703 <0.001*** 0.212 0.324
Volumetric Vp 5637.8 0.37 0.063 0.189 0.143
Parameters
Vg 2270.3 0.704 0.006%* 0.231 0.288
_ CSAn 128.76 0.777 <0.001*** 0.156 0.520
Cross-sectional - ["g 5, 142.94 0.494 0.018** 0.194 0.220
Parameters
CSAg 133.15 0.575 0.029%* 0.247 0.191

(p value: ns >0.05 Non-significant; *<0.05 Just significant; **<0.01 Moderately significant; ***<0.001 Highly
significant)

Conclusions:-

e PharyngealAirway parameters were significantly increased after Twin Block Therapy.

e Width and Length of pharynx at the level of Posterior nasal spine, and at the tip of Epiglottis increased, whereas
the width of pharynx at the level of uvula decreased with the increase in length and height so that the shape of
Nasopharynx and Glossopharynxturned more elliptic in transverse plane whereas shape of Palatopharynx turned
more circular.

e Pharynx height was positively correlated with width [at PNS plane, at Ep plane], volume [Nasopharynx,
Palatopharynx, Glossopharynx] and cross sectional areas [at PNS plane, at U plane, at Ep plane] as it shows as other
parameters increased pharynx height also increased.

References:-

1. Sicher H. The pharynx. In: Sicher H, editor. Oral Anatomy. St. Louis: CV Mosby; 1952. P. 286-288.

2. Hiatt JL, Gartner LP.Textbook of Head and Neck Anatomy. New York, NY: Appleton-Century-Crofts;
1982:48-56.

3. Saitoh K. Long-term changes in pharyngeal airway morphology after mandibular setback surgery. Am J
OrthodDentofacial Orthop2004;125:556-61.

4. Dunn G.F, Green L.J and Cunat J.J. Relationship between Variation in Mandibular Morphology and
Variation of Nasopharyngeal Airway Size in Monozygotic Twin. Angle Orthodontist:1973;43(2) 129-135.

5. Hiyama S, SudaN,SuzukiMI,TsuikiS,Ogawa M, Suzuki S,Kuroda T. Effects of maxillary protraction on
craniofacial structures and upper airway dimension. Angle Orthodontist 2002;72; 43-47.

6. Oktay H UlukayaE.Maxillary protraction appliance effect on the size of upper airway passage.Angleorthod
2008;78:209-214.

7. UcarFl, KurtG, EkizerA,Ramoglu Sl. Effects of functional anterior shifting on skeletal and airway
structures. Turkish J Orthod.2009;22:218-217.

8. Zohang Z, Tang Z, GaoX,Zeng XL. A comparision study of upper airway among different skeletal

craniofascial patterns in nonsnoring Chinese children. Angle orthod2010;80:267-274.

1023




ISSN: 2320-5407 Int. J. Adv. Res. 12(11), 1014-1024

9. Schellenberg J.B., Maislin G., and Schwab R.J. Physical findings and the risk for obstructivesleep
apnea.The importance of oro-pharyngeal structures. Am J RespirCrit Care Med 2000; 162: pp.740-748.

10. Aboudara C, Nielsenl, Huang J C, MakiK, Miller AJ, Hatcher D: Comparison of airway space with
conventional lateral headfilms and 3-dimensional reconstruction from cone-beam computed tomography. Am J
OrthodDentofacialOrthop2009;135:468-79.

11. Riedel R. The relation of maxillary structures to cranium in malocclusion and normal
occlusion.AngleOrthod. 1952;22:142-145.
12. Baik CY, Ververidou M. A new approach of assessing saggitaldiscrepencies; the Beta angle. Am J

OrthodDentofacial Orthop.2004;126(1);100-105.

13. Steiner CC. Cephalometrics for you and me.Am J OrthodDentofacial Orthop.1953;39(10):729-755.

14. Hasssel B farman AG. Skeletal maturation evaluation using cervical vertebrae. Am J Orthod
DentofacialOrthop.1995;107:58-66.

15. Broadbent B H:A new x ray technique and its application to orthodontia. AngleOrthod. 1931;1:45-66.

16. Park S.B., Y.-I. Kim, W.-S.Son, D.-S.Hwang, B.-H. Cho: Cone-beam computed tomography evaluation of
short- and long-term airway change and stability after orthognathic surgery in patients with Class Il skeletal
deformities: bimaxillary surgery and mandibular setback surgery. Int. J. Oral Maxillofac. Surg. 2012; 41: 87—
93.#2011.

17. Wang Thianu et al; A Three-dimensional study of the upper airway in adult in skeletal class Il patients
[PLOS ONE 2014;9:4.]
18. Down W. B. Variation in facial relationship, their significance in treatment and prognosis Am J

OrthodDentofacial Orthop.1948; 34:812-840.

19. Broadbent B H:Ontogenic development of occlusion. Angle Orthod. 1941;11:223-241.

20. KrogmanWM, SassouniV: A syllabus inroentgenographiccephalometry.Philadelphia Growth Center for
Research in Child Growth. Philadelphia, Pennsylvania.1957.

21. Kumar Vinay, Cephalometric assessment of sagittal dysplasia.[JIOS 2014;48].

22. Tourne LP. Growth of the Pharynx and its physiological implications. Am J OrthodDentofacial
Orthop.1991;99;129-139.

23. Joseph AA, ElbaumJ ,Cisnerous GJ,, Eising SB. A cephalometric comparative study of the soft tissue
airway dimensions in persons with hyperdivergent and neurodivergent facial pattern.J Oral Maxillofac Surg.
1988;56:135-139.

24, Li L., Liu H., Cheng H., et al: CBCT Evaluation of the upper airway morphological changes ingrowing
patients of Class Il Division 1 malocclusion with mandibular retrusion using twin blockappliance: comparative
research. PLoS One 2014; 9: pp. €94378.

25. Laine T, Warren DW Effects of age, gender, and body size on nasal cross-sectional area in children. Eur J
Orthod.1991;13: 311-316.
26. Yoon-JiKim,Ji-Suk HongYong-In Hwang,Yang-Ho Park .Three-dimensional analysis of pharyngeal airway

in preadolescent children with different anteroposterior skeletal patterns.Am J OrthodDentofacial
Orthop.2010;137(3);306el -306e11.

217. Yoon Chang, Lisa J. Koenig, Jessica E. Pruszynski, Thomas G. Bradley,Jose A. Bosio, and DaweiLiuf.
Dimensional changes of upper airway after rapid maxillary expansion: A prospective cone-beam computed
tomography study. Am J OrthodDentofacialOrthop2013;143:462

28. Kyung SH, Park YC, PaeEK.Obstructive sleep apnea patients with the oral appliance experience pharyngeal
size and shape changes in three dimensions.AngleOrthod. 2005 Jan;75(1):15-22.

29. Baccetti T, Franchi L, McNamara JA. The cervical vertebral maturation (CVM) Method for assessment for
optimal treatment timing indentofacial orthopedics. SeminOrthod.2005;11(3):119-29.

30. Ceylan I, Oktay, H. A study on the pharyngeal size in different skeletal patterns, Am J
OrthodDentofacOrthop.1995; 108: 69-75.

31. De Freitas MR, Alcazar NM, Janson G, de Freitas KM, HenriquesJF.Upper and lower pharyngeal airways
in subjects with Class | and Class Il malocclusions and different growth patterns.Am J OrthodDentofacialOrthop.
2006; 130: 742-745.

32. Hanem y Elfeky and Mona M.S.Fayed.Journal of the World Federation of Orthodontists, 2015-09-01,
Volume 4, Issue 3, 114-119

33. Vinoth S.K., Thomas A.V., and Nethravathy R.: Cephalomteric changes in airway dimensions with twin
block therapy in growing Class Il patients. J Pharm BioalliedSci 2013; 5: pp. S25-S29.

1024



