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ABSTRACT
Aims

To compare the upper and lower pharyngeal airways.
Objectives

To study the Patients with skeletal Class |, Clisand Class Il malocclusions and evaluate therelation

between different growth patterns and pharyngealsgis.
Materials and Methods

The pre-treatedlateral cephalograms that wereiderel in this study were obtained from those péievith
skeletal Class I, Class Il or Class Il malocclusiowho were being treated at Sharad Pawar Deot@dge, Wardha, and
whose existing records were available in the Depant of Orthodontics. For the purpose of collectidrihe pre-treated
cephalograms, the sample population in this studg wegregated into 3 groups, with each group cempgriof 30
individuals. The sample population of Group 1 coisgnt patients with Class | malocclusion, and onlihsis of the
growth pattern of the malocclusion, this group Viiasher sectioned into Class | with vertical grovgattern and Class |
with normal growth pattern. Similarly, the samplgpplation of Group 2 comprised patients with ClHg®ialocclusion,
and the patients with Class Ill malocclusion, sgoeat to the determination of their skeletal relatiwere categorized as
Group 3.The skeletal relation and the pattern ofwgin were ascertained in all the patients in tlmugs, and the upper and

lower pharyngeal airways were evaluated using Mmala's airway analysis.
Results and Conclusion

Statistically significant outcome in the Clas€lass Il and Class 11l malocclusions was achievethé upper and
lower pharyngeal airways between normal and védrgcawth patterns. Nevertheless, on independergiytrasting the
Class I, Class Il and Class Il malocclusions ahdirt patterns of growth, we observed no statidticalgnificant
difference. In addition, the results of these corgpas on considering the pharyngeal airway spgeesrated statistically

significant variations, except in the Class | ver€lass Il groups.
KEYWORDS: Pharyngeal Airway, Cephalogram, Growth Pattern
INTRODUCTION

Obstructive sleep apnea, excessive daytime slespirtor pulmonale, chronic mouth breathing and knoring

are triggered by nasal obstruction secondary teettggphied inferior turbinate’s, adenoidal pad hymwhy, including
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hypertrophy of the facial tonsils. Consequentlgréhoccur several changes in posture, includingptisture of the open
mandible, downward and forward positioning of tlomgue and extension of the head. However, if thesmndary
postural changes prolong for long periods, notabllge course of their active growth, on the bagihe level of severity,
varying dentofacial disorders are reported, whieh accompanied with inadequate lip structure, lfamg syndrome and

adenoidal faci€s

There is a significant association between the pizammgeal airway space size and the morphologheface,
which also involves the mandible, because reductibithe nasopharyngeal airway space causes diffisuln nasal
breathing, sometimes even making it impossible, mexkssitates mouth breathing. Chronic mouth hireattestores the

normal balance in the oral and paraoral structuresever, alteration of both structures is expéected

Several studies have shown statistically sigaiftc relationships at varying degrees between the

pharyngeal structures and both dentofacial andafeial structures.

Asper Balters’ philosophy, Class Il malocclusiaare a consequence of the backward position of dhgue,
which disturbs the cervical region. As a resulttlif positioning, the respiratory function is impedin the region of
larynx, as well as faulty deglutition and mouthdiféng. The cause of Class Ill malocclusions isrtiuee forward position

of the tongue, in addition to the cervical overdepenent.

Some authors associated mouth breathing and Clasaldcclusions, and others reported associatibvemical
growth patterns with obstruction of the upper aoddr pharyngeal airways concurrently with mouthaltheng. If this
relations actually exists, Class Il malocclusionsl ®ertical growth patterns must have natural anaal predisposing

factors.
Research

Functional, positional and structural assessmetiteopharyngeal structures is considered impoitarthodontic
diagnosis and treatment planning. Thisstudy attertpffind a correlation of the pharyngeal airwazesiwith different

types of malocclusions and growth patterns.
MATERIALS AND METHODS

The sample size for the cephalometric study casedrB0 patients,who reported for treatment at thgatment
of Orthodontics, The Sharad Pawar Dental Collegardia.

The samplepopulation wassegregated into 3 grouifis,30 patients in each group.

Group 1 patients had cephalograms with Class lboctdsion, andwerefurther sectionedasCL | with redrm

growthand CL | with vertical growth.
The following were considered as the selectioreddtfor CLI malocclusion:
1. ANB of +2/-2%nd
2. WITS analysis of 2mm to -2mm.

Group 2 patients had cephalograms withClass llootdlision, andwerefurther sectionedas CL Il withinmal

growth and CL Il with vertical growth.
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The following were considered as the selectioreddtfor CL 11 malocclusion:
1. ANB >Zand
2. WITS analysis > 2mm.

Group 3 patients had cephalograms withClass llloo@lsion, andwerefurther sectionedasCL 1l witirmal
growth and CL Il with vertical growth.

The following were considered as the selectioreddtfor CL 11l malocclusion:
1. ANB >Zand
2. WITS analysis <-3mm.
GROWTH PATTERN DIAGNOSTIC CRITERIA

FMA was conducted as per the method of Mc Namaa&ysis. The following observations were observed

the method:-1728" normal growth pattern and>28ertical growth pattern.

Y-axis was determined by Rakosi Jarabak’s analysgib, the following being reported:-38%6” normal growth
pattern and >66vertical growth pattern.

SN-Go-Gn was ascertained by Steiner’s analysigid&bigrowth pattern of 32was observed in the analysis.
Mc Namara’s analysismethod also helped to assess the upper and loweyrgeal airways

This study employed descriptive statistical analyshnalysis of variance (ANOVA) helped to find the

significance of the study parameters between threeore groups of patients.

Student t test helped to find the significancetd study parameters on a continuous scale withéh geoup.
Pairwise significance was found by post-hoc Tulesy.t

RESULTS

We compared the vertical growth pattern and amaae growth patternamong the Class I, Il and IBlstal
malocclusion groups. The comparison demonstrated ptlesence of a statistical difference in the upmed lower
pharyngeal airways. Nevertheless, there was néstitat significance on comparing the upper anddowharyngeal
spaces within the Class | group for both the noramal vertical growth. In addition, we did not obtaignificant results on

comparing both patterns of growth in the Clasqt &lass Il groups.

Significant differences were seen in pairwise carigon of the upper and lower airway spaces; thigporation
was reported in the vertical growth pattern as aslithe normal growth pattern, and was betweensGlasd Class I
malocclusions and a Class Il and Class Il malaiols. However, there were no significant resuitscomparing the
Class | and Class Il malocclusions.
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Angles and measurements used in the study

RESEARCH
Angles and Measurements Used in the Study

Table 1a: Normal Growth Pattern —Upper Pharyngeal Arway (mm) and Lower Pharyngeal Airway

(mm)Comparison
Upper pharyngeal + _ . P= %
airway (mm) 13.10+ 3.00 | 14.13+ 1.81 | 15.73t 2.84 | F=3.895; P=0.028
Lower pharyngeal _ . P— "
Airway(mm) 10.20+ 1.15| 10.1351.15 | 10.13t 2.07 | F=6.584; P=0.003

Upper pharyngeal _ . p= *
airway (mm) 12.70+ 2.3 | 12.33% 3.4 | 1557+ 2.4 | F=6. 197, P=0.004**
Lower pharyngeal _ . P— »
airway (mm) 10.17+ 1.9 | 8.93 1.15| 12.93f 2.2 | F=12.851, P=0.001
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Figurel A
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Table 2a: Vertical Growth Pattern— Pairwise Comparson of Upper Pharyngeal Airway(mm) and Lower

Pharyngeal Airway(mm)

Upper pharyngeal airway(mm) 0.527 0.022* 0.224
Lower pharyngeal
Airway(mm) 0.996 0.009** 0.008**

Table 2b: Vertical Growth Pattern— Pair Wise Comparison of Upper Pharyngeal Airway(mm) and Lower

Pharyngeal Airway(mm)

www.iaset.us

Classvs Class|l

Class vs Class llI

Figure 2 b

Upper pharyngeal airway(mm) 0.929 0.018* 0.007*
Lower pharyngeal
Airway(mm) 0.289 0.004* <0.001*
0.9 Upper Pharynheal airway
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Table 3: Normal and Vertical Growth in Class | Patents— Upper Pharyngeal Airway(mm)and lower Pharyngal
Airway(mm) Comparison

Upper pharyngeal airway(mm) | 13.10+3.00 | 12.70%+ 2.29 0.709

Lower pharyngeal 10.20+1.15 | 10.17%1.96 0.955
airway(mm)

® Normal

H Vertical

0 ,
Figure-3

Table 4: Normal and Vertical Growth in Class Il Patients— Upper Pharyngeal Airway(mm)Al and Lower
Pharyngeal Airway(mm) Comparison

Upper pharyngeal airway(mm) 14.13+1.81 | 12.333.42 0.111
Lower pharyngeal airway(mm) 10.13+2.07 | 8.932.43 0.123

CLASS I

B Normal

W Vertical

QO N B o o
I

Upper pharyngeal Lower pharyngeal
airway(mm) airway(mm)

Fingure 4
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Table 5: Normal and Vertical Growth in Class Ill Patients— Upper Pharyngeal Airway(mm)A1 and lower
Pharyngeal Airway(mm) Comparison

Upper pharyngeal airway(mm) | 15.73+2.84 | 15.572.41 0.858

Lower pharyngeal 12.67+£2.94 | 12.93 2.22 0.778
airway(mm)

B Normal

W Vertical

Upper pharyngeal airway(mm) Lower pharyngeal airway(mm)

Figure5

DISCUSSION

A normal nasal airway is reliant on two parametetsficient anatomical space of the airway anddize of the

nasopharynx. The size of the nasopharynx also helascertain the mode of breathing, whetherngisal or oral.

Harvold and associatesperformed some experimetudies using primates. Their studies reportedptiesence

of varyingdentofacial forms and malocclusions tiesulted after mouth breathing was established.

Craniofacial relationships with mouth breathing araried, as is seen in several clinical studiegb@ &
Reynolds, 1946, Waston et al., 1968, Linder-Arons®v0). This observation could be associated differing facial

patterns.

Patients with Class I, Class Il and Class Il malasions had differing upper and lower pharyngaalvay
widths, as is seen by the ANOVA test.

However, no significant results were obtained omparing in dependently the upper and lower phaghg

airway spaces, in both normal and vertical growtiClass I, Class Il and Class Il skeletal patsern

According to Mergen and Jacdpmidsagittal nasopharyngeal area and nasopharyogedh were observed to
be considerably larger on comparing with Class dlanclusion in patients with normal occlusion. Cipes in the ANB
angle did not affect the pharyngeal structuressasported by Ceylan and OkfayHowever, this study shows contrary
results, with a significant difference in the upped lower pharyngeal airway measurements whee tirerchanges in the
ANB angle.
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Ricketts, Dunn et al. and Linder Aron§diound a relationship between nasal obstruction tesultsin mouth
breathing and the width of the nasopharynx; theaveer the nasopharynx, the lesserthe adenoidatganteent required

forobstruction ofthe airway.

Patientsin this study with a Class Il malocclusioad an association with mandibular morphology, aterations

in nasopharyngeal airway size and maxillary prolgisat showed a significant relationship.

Wenzel et al. reported the absence of correlatmis/een airway size and mandibular morphology; s

they reported a significant relationship betwdendhanges in the nasopharynxin subjects with Clasalocclusions.

Zha Zhong et disuggestedthat there was decrease in the dimensidheooropharynx; this decrease was
markedly seen in the normodivergent facial patteom Class Il to Class | to Class Il subgroups.isThbservation

corresponds with those in this study.

Among Class |, Class Il and Class Ill malocclusiothere was statistically significant difference lower
pharyngeal airways between normal and vertical grgatterns. In addition, comparisons between tbags, i.e., Class |
versus Class Il and Class Il versus Class Il v statistically significant results. On the othand, significant results

were absent when Class | and Class Il groupswearpared.

Elham et afrevealeddifferent hyoid bone positions for differsheletal patterns. Class Il patients showed an
upward and backward position, whereas a downwaddf@mvard position was seen in Class Il patieftsey concluded
that the position of the hyoid bone and width af thferior pharyngeal space had a significant beakvcorrelation with

the changes in the pharyngeal space; when the miayspace is reduced, the hyoid bone moves upveaidi backwards.

However, additional studies are required to aatrethis fact, because Linder-Aronson and Leightomd Linder
Aronson and Backstrom have supported the aforepreedi work by Elham et al. as well as suggestedtamative, that
the pharyngeal space appears to be larger thanahevhen the nasopharyngeal airway is smaller. Thmyever did not

evaluate this correlation directly.
CONCLUSIONS

Statistically significant difference was observedthe patients with a skeletal Class |, Class rliGlass llI
malocclusion in the upper and lower pharyngeal ajrapaces. This was reported both in the verticdlreormal growth

patterns.

However, on comparing independently with both gratt of growth, statistically significant differengvas not

observed for the upper and lower pharyngeal airsgacesin Class I, Il and 11l malocclusion types.

In both the growth patterns, there was statisticsitjnificant difference in the upper and lower pimgeal airway

space on comparing Class | and Class Il group$Glass Il and Class Ill groups.
However, significant differences were absent whemparing Class | and Class Il groups.
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