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Introduction

Ideal occlusion

The ideal relationship of the teeth can be defined in terms of static (or morphological) and functional occlusion. Edward Angle felt the key to normal occlusion was the relative anteroposterior position of the first permanent molars, which he used to define the dental arch relationship. He also recognized the importance of good cuspal interdigitation to provide mutual support for the teeth in function (Angle, 1899).
Almost one hundred years after Angle, Lawrence Andrews redefined the concept of an ideal static occlusion by describing it in terms of six individual keys, including an updated ideal relationship for the first molars. Orthodontists have traditionally based their treatment upon these static goals, with little consideration for the dynamics of occlusion or the temporomandibular joints and associated musculature that forms the masticatory system. However, over the past few decades there has been a greater interest in the principles of anthology and aspects of an occlusion in function. Much has been written about what constitutes an ideal functional occlusion and why it is important. However, an important concept is that of mutual protection, whereby teeth of the anterior and posterior dentitions protect each other in function. Mutual protection is thought to be achieved in the presence of:
• An immediate and permanent posterior disocclusion in lateral and protrusive contact with no associated non-working side interferences (tooth contacts), this is achieved by the presence of canine guidance or group function in lateral excursion and incisal guidance in protrusion. Thus, the anterior teeth protect the posteriors.
• Multiple, simultaneous and bilateral contacts of the posterior teeth in the intercuspal posit- ion (ICP or centric occlusion, CO) with the incisor teeth slightly out of contact; thus, the posterior teeth protect the anterior teeth.
• ICP coincident with the retruded contact position (RCP or centric relation, CR), but with some limited freedom for the mandible to move slightly forwards in the sagittal and horizontal planes from ICP.In reality, an ideal static or functional occlusion is rarely found in Western societies which have a high occurrence of various traits of malocclusion.(cobourne and Dibiase,2016)


How important is an ideal functional occlusion?

Advocates of an ideal functional occlusion claim it is necessary to avoid temporomand- ibular dysfunction, periodontal breakdown and long-term occlusal instability. Indeed, it has been suggested that orthodontic treatment is indicated in all young adults in whom the occlusion is not functionally optimal. These criteria would mean treating most of the population, as an ideal functional occlusion is not very common. In addition, no single type of functional occlusion seems to predominate in natural dentitions, making it debatable exactly what ideal we should be treating to. For example, as many as 75% of subjects have been described as having non-working side contacts (Tipton &Rinchuse, 1991).
whereas a difference of greater than 2 mm has been reported between retruded contact position (RCP) and intercuspal position (ICP) for up to 40% of orthodontic patients (Hidaka et al, 2002). So does this matter? Whilst artificially creating non working side interferences can increase the signs and symptoms of temporomand-ibular dysfunction (Christensen &Rassouli, 1995).
The results of occlusal equilibration, when an idealized functional occlusion is created, are equivocal. Canine guidance has been reported to reduce electromyographic (EMG) activity of the muscles of mastication (Christensen &Rassouli, 1995).but the reproducibility of EMG is open to question (Cecere et al, 1996). There does appear to be a relationship between temporomandibular dysfunction and large slides from RCP into ICP (Solberg et al, 1979).
   Although the correlations between other traits of malocclusion and temporomand- ibular dysfunction are generally weak (Egermark-Eriksson et al,1981). So by treating to an ideal functional occlusion, does it eliminate or reduce temporomandibular dysfunction? Unfortunately, there is a lack of evidence to support that it does, or the claim that it results in greater long-term stability (Luther, 2007a, b). 
Therefore, whilst any treatment should aim for an ideal functional occlusion, if it is not achieved there do not appear to be long-term serious consequences to the patient.













Chapter 1

Review of literature 

	1.1 Definitions
Discrepancy in the buccolingual relationship of the upper and lower teeth. By convention the transverse relationship of the arches is described in terms of the position of the lower teeth relative to the upper teeth. A crossbite can be defined as an abnormal relationship between opposing teeth in a buccopalatal or labiopalatal direction. It is a common malocclusion affecting between 8% and 16% of the population. An anterior crossbite exists when one or more of the maxillary incisors occlude lingual to the lower incisors with the posterior teeth in occlusion. A posterior buccal crossbite occurs when the buccal cusps of the lower molars occlude buccal to the fossae of the upper molars. A lingual crossbite (also termed a scissor bite) exists when the buccal cusps of the lower molars occlude lingual to the fossae of the upper molars. It is important that patients presenting with crossbites are examined for a mandibular displacement.(gill,2008) 

1.2 Etiology

A variety of factors acting either singly or in combination can lead to the development of a crossbite.

1.2.1 Skeletal

A narrow maxilla can result in a unilateral or bilateral buccal crossbite. A unilateral crossbite most commonly arises when there is symmetrical narrowing of the maxilla to the extent that the upper and lower molar cusps meet tip to tip. This produces a mandibular displacement to one side to improve intercuspation leaving a crossbite on the side to which
the mandible displaces. 
[image: ]
Figure(1.1 ): Unilateral posterior cross bite (Hassan AH et al,2010)

When the maxilla is retro positioned relative to the mandible (skeletal III pattern) there may be an anterior crossbite or a relative buccal crossbite because a narrower part of the maxilla opposes a wider part of the mandible. When the mandible is retro positioned relative to the maxilla (skeletal II pattern) a lingual crossbite may occur in the buccal segments. Significant asymmetrical mandibular growth is a rare cause of unilateral buccal crossbite.(gill,2008) .

1.2.2Local
	
The most common local cause is crowding where one or two teeth are displaced from the arch. For example, a crossbite of an upper lateral incisor often arises owing to lack of space between the upper central incisor and the deciduous canine, which forces the lateral incisor to erupt palatally and in linguo-occlusion with the opposing teeth.

[image: An external file that holds a picture, illustration, etc.
Object name is dpjo-19-02-0115-g01.jpg]
Figure(1.2 ):14-year and 5-month-old patient with sever crowding and anterior crossbite.( DaltroEnéas Ritter, 2014)

   Posteriorly, early loss of a second deciduous molar in a crowded mouth may result in forward movement of the upper first permanent molar, forcing the second premolar to erupt palatally. Also, retention of a primary tooth can deflect the eruption of the permanent successor leading to a crossbite (Mitchell,2014).

1.2.3 Habits and soft tissue 

    A posterior crossbite is often associated with a digit-sucking habit, as the position of the tongue is lowered and a negative pressure is generated intraorally (Mitchell, 2014) .
When a thumb or finger sucking habit is of adequate duration and intensity a unilateral buccal crossbite may result. 

[image: ]
Figure (1.3 ): A 9-year-old boy with mild convex profile. (b) Intra-oral pictures showing bilateral posterior crossbite and mild open bite caused by thumb sucking.(C Vinay et al, 2013)

   This occurs because the balance of soft tissue forces, with downward displacement of the tongue and increased pressure from the cheeks, favors contraction of the maxillary arch. Patients with chronic nasal obstruction may also develop crossbites due to narrowing of the maxilla. Mouth breathing leads to depression of the tongue from its normal resting position in the palate, which alters the balance of forces between the tongue and cheeks, and favours maxillary narrowing..(Gill,2008)  



1.2.4 Rarer causes

These include cleft lip and palate, where growth in the width of the upper arch is restrained by the scar tissue of the cleft repair. Trauma to, or pathology of, the temporomandibular joints can lead to restriction of growth of the mandible on one side, leading to asymmetry.(Mitchell,2014)


1.3 Types of crossbite
1.3.1 Anterior crossbite
An anterior cross bite can be referred as negative overjet, and is typical of class III skeletal relations (prognathism).The skeletal relationship is the most important factor in the etiology of most Class III malocclusions, and the majority of Class III incisor relationships are asso- ciated with an underlying Class III skeletal relationship. Cephalometric studies have shown that, compared with Class I occlusions, Class III malocclusions exhibit the following:
• increased mandibular length
• a more anteriorly placed glenoid fossa so that the condylar head is positioned more anteriorly leading to mandibular pragmatism
• reduced maxillary length
• a more retruded position of the maxilla leading to maxillary retrusion.(Mitchell,2013)  
An anterior crossbite can cause gingival recession associated with the lower incisors
if there is a displacement on closing, particularly if these teeth are displaced labially
(This is an indication for treatment in the mixed dentition and correction can be achieved with removable or fixed appliances (WeidelandBondemark, 2015).
 In the presence of a positive overbite, a corrected anterior crossbite will usually be self-retaining.(Coubrne and Andrews,2016) 

[image: ]
Figure (1.4) Anterior crossbite involving only one tooth (Mitchell,2013)

In this class of malocclusion, the lower teeth are mesial to the upper teeth; usually resulting in anterior crossbite .The mesiobuccal cusp of the upper first molar occludes with the embrasure between the lower first and second molars. Overbite varies from open bite to deep overbite. Alignment of the teeth in the arch varies from good to severe crowding, with the upper arch being more prone to crowding than the lower arch. On average, the maxillary arch widths of these patients are narrower than those in normal occlusions (Kuntz et al, 2008).
    Then narrowness of the upper arch and the anteroposterior displacement of the arches are often associated with posterior crossbite.(staley,2011)

1.3.2 Posterior crossbite
    Crossbite of the premolar and molar region involving one or two teeth or an entire buccal segment can be subdivided as follow:

1.3.2.1Unilateral buccal crossbite with displacement
    This type of crossbite can affect only one or two teeth per quadrant, or the whole of the buccal segment. When a single tooth is affected, the problem usually arises because of the displacement of one tooth from the arch, plus or minus the opposing tooth, leading to a deflecting contact on closure into the crossbite. When the whole of the buccal segment is involved, the underlying etiology is usually that the maxillary arch is of a similar width to the mandibular arch (i.e. it is too narrow) with the result that on closure from the rest position the buccal segment teeth meet cusp to cusp. In order to achieve a more comfortable and efficient intercuspation, the patient displaces their mandible to the left or right.

[image: ]
Figure (1.5).A patient in the mixed dentition with an unilateral crossbite with mandibular displacement and associated centerline shift (Mitchell,2013)	

    It is often difficult to detect this displacement on closure as the patient soon learns to close straight into the position of maximal interdigitation. This type of crossbite may be associated with a centerline shift in the lower arch in the direction of the mandibular displacement.

1.3.2.2 Unilateral buccal crossbite with no displacement

    This category of crossbite is less common. It can arise as a result of deflection of two (or more) opposing teeth during eruption, but the greater the number of teeth in a segment that are involved, the greater the likelihood that there is an underlying skeletal asymmetry.





1.3.2.3 Bilateral buccal crossbite

    Bilateral crossbite are more likely to be associated with a skeletal discrepancy, either in the anteroposterior or transverse dimension, or in both.

[image: ]
Figure (1.6) bilateral buccal crossbite (Mitchell, 2013)

1.3.2.4Unilateral lingual crossbite

   This type of crossbite is most commonly due to displacement of an individual tooth as a result of crowding or retention of the deciduous predecessor.

1.3.2.5Bilateral lingual crossbite (scissors bite)

   Again, this crossbite is typically associated with an underlying skeletal discrepancy, often a Class II malocclusion with the upper arch further forward relative to the lower so that the lower buccal teeth occlude with a wider segment of the upper arch.(Mitchell, 2013)
	
1.4 Management

1.4.1. Benefits of treatment 

• An improvement in dento-facial aesthetics.
• Elimination of a mandibular displacement that may be associated with attrition at the site of premature contact, later temporomandibular joint dysfunction and strain of the lower incisor periodontal attachment in the case of an anterior crossbite.
• An improvement in function – severe Class III malocclusion may be associated with difficulty in mastication, particularly if there is an anterior open bite. With severe maxillary retrusion it may occasionally be beneficial to advance the maxilla to increase the size of the airway if there is evidence of obstructive sleep apnea. (Gill, 2008)
 
1.4.1.1 Rationale for treatment
	
    There is some evidence that displacing contacts may predispose towards temporomand- ibular joint dysfunction syndrome in a susceptible individual. Recent work has also sugge- sted that unilateral crossbites associated with mandibular displacement result in asymmetric mandibular growth. Therefore some argue that a crossbite associated with a displacement is a functional indication for orthodontic treatment. However, treatment for a bilateral crossbite without displacement should be approached with caution, as partial relapse may result in a unilateral crossbite with displacement. In addition, a bilateral crossbite is probably as efficient for chewing as the normal buccolingual relationship of the teeth. However, the same cannot be said of a lingual crossbite where the cusps of affected teeth do not meet together at all. Anterior crossbites, as well as being frequently associated with displacement, can lead to movement of a lower incisor labially through the labial supporting tissues, resulting in gingival recession. In this case early treatment is advisable.(Mitchell, 2013) 

1.4.2 CORRECTION OF ANTERIOR CROSS BITE

    The following factors should be considered:
• What type of movement is required? If bodily or apical movement is required then fixed appliances are indicated; however, if in the mixed dentition tipping movements will suffice, a removable appliance can be considered.
• How much overbite is expected at the end of treatment? For treatment to be successful there must be some overbite present to retain the corrected incisor position. However, when planning treatment it should be remembered that proclination of an upper incisor will result in a reduction of overbite compared with the pre-treatment position.
• Is there space available within the arch to accommodate the tooth/teeth to be moved? If not, are extractions required and if so which teeth?( Mitchell,2013)
	
1.4.2.2.1 IN THE PREADOLESCENT AGE GROUP

1.4.2.1.1 Tongue Blade

   If a cross bite is seen at the time the permanent teeth are making an appearance in the oral cavity, a simple appliance like a tongue blade can correct the developing cross bite. A tongue blade resembles a flat ice-cream stick. It should be placed inside the mouth, contacting the erupting tooth in cross bite on its palatal aspect.

[image: ][image: ]
 (
Figure
 (1.8)
Tongue blade used to treat developing anterior
 
cross bite
(singh,2007)
)Figure (1.7) Ideal case for tongue blade therapy  
(Singh,2007)

    Upon slight closure of the jaw the opposing side of the stick comes incontact with the labial aspect of the opposing mandibular tooth. This point acts as a fulcrum and if light forces are exerted over a couple of weeks the erupting tooth can be easily made to attain a better position. Force can be generated by rotating the oral part of the blade labially or holding the blade stiffly and closing the jaw slightly (till it is tolerable). The appliance is most effective till the clinical crown is not completely visible in the oral cavity and is to be used only if sufficient space is available for the correction. (Singh,2007)

1.4.2.1.2 Catlans Appliance or Lower Anterior Inclined Plane

    Catlan’s appliance basically consists of an inclined plane cemented on the mandibular incisors. The name Catlan’s appliance is generally associated with appliances which are cemented, hence, not removable in nature. The lower inclined plane is constructed at an angle of 45° to the maxillary occlusal plane. It may be constructed for a single tooth or a group of teeth and can be made of acrylic or cast metal. Prerequisites for the use of a man- dibular anterior inclined plane include:
• Enough space in the maxillary arch to align the tooth/teeth
• The maxillary tooth/teeth to be corrected should be retroclined or erupting posterior to actual tooth position.
• The developmental status of the mandibular incisors should be such that they can tolerate the forces generated.
• The mandibular incisors should be relatively well aligned to allow appliance fabrication.

[image: ]
Figure (1.9) Acrylic inclined plane made on the mandibular incisors (Singh, 2007)

   The disadvantages associated with the appliance are:
1. The patient has difficulty with speech and chewing. The appliance acts as an anterior bite-plane and prevents the posterior teeth from coming into contact.
2. The appliance cannot be given if the mandibular incisors are periodontally compromised.
3. The appliance cannot be fabricated if the mandibular incisors are maligned.
4. Prolonged usage of the appliance can also lead to an anterior open-bite (because of posterior supra eruption).(singh,2007)

1.4.2.1.3 Double Cantilever Spring /‘Z’ spring

The double cantilever spring or the ‘Z’ spring , as it is more frequently called, is one of the most frequently used appliance to correct anterior tooth/ teeth cross bites. The spring consists of a double helix between two parallel arms and the inferior arm extends as the retentive component in the acrylic base plate. The parallel arms can be activated as pre the require- ment to either push the entire tooth labially or just the mesial or distal aspect of the tooth to correct a mesio-palatal/lingual or disto-palatal/lingual rotation of the tooth respectively. (Singh 2007)

[image: ][image: ]
  Figure (1.10)Double cantilever spring or ‘Z’ spring (Singh 2007)

[image: ]
Figure (1.11):Pre-treatment, during treatment and post-treatment photographs of a patient treated with an appliance incorporating ‘Z’ springs (Singh 2007)

1.4.2.1.4 Screw Appliances

    Acrylic appliances incorporating various size screws can be used to correct either individual tooth or segmental cross bites. Micro-screws are the most comfortable for the patient and can be used on individual teeth. Multiple micro-screws can be used to correct individual teeth in a segmental cross bite. Mini-screws are also used for the same purpose but are capable of moving up to two teeth. Medium screws are used to correct segmental cross bites. They are larger and are capable of moving 4-6 teeth in a segment.
[image: ]

figure (1.12)Micro-screws incorporated in a Hawley’s appliance.(Singh, 2007)

3-D (three dimensional) screws are capable of correcting posterior as well as anterior crossbites simultaneously. Appliances incorporating a 3-Dscrew, achieve an overall increase in the circumference of the maxillary arch. They are ideal to treat the anterior cross bites associated with pseudo-Class III malocclusions. (Singh, 2007)


1.4.2.2 IN ADOLESCENTS AND ADULTS

1.4.2.2.1 Screw Appliances
    Mini or medium screws may be used to correct single tooth or segmental anterior cross bites in adults. Adequate amount of space is essential to achieve correction otherwise the results will be compromised.

1.4.2.2.2 Fixed Appliances
    Fixed appliances can be used to correct single tooth or multiple teeth of segmental anterior tooth/teeth crossbites at practically any age. The appliance therapy may or may not be accompanied by the use of extractions to create space.(Singh, 2007)

1.4.3 Management of posterior crossbite
    This malocclusion does not show spontaneous correction, and should be treated with maxillary expansion as early as possible (Baccetti T et al 2001),(Berlocher WC et al 1980)(Silva OG et al 1991). Therefore, an accurate diagnosis and treatment planning must be accomplished with the patient in centric relation.(Celenza FV,1984)
    This approach should consider not only the tooth intercuspation, but also the arch shape, since constricted arches have a triangular anatomy. (Baccetti T et al 2001),(Berlocher WC et al 1980)
		1.4.3.1 Screw Appliances
   The various types of screws can be used to correct single tooth or segmental posterior tooth cross bites in patients of all age groups. The patient has to be cooperative enough to maintain the appliance and activate the screw or at least get it activated at regular intervals.(Singh, 2007)

1.4.3.2 Coffin Spring
   This omega shaped wire appliance is capable of correcting cross bites in the young developing dentition. The appliance is removable and usually well tolerated by the patients of this age group. The expansion produced is slow, and bilaterally symmetrical. When used in the mixed dentition stage and with better retention than the usually used Adam’s clasps, the appliance is capable of producing skeletal changes.(Singh, 2007)

[image: ]
Figure (1.13) Coffin spring(singh,2007)

1.4.3.3Quad Helix Appliance
	
    The quad helix evolved from the coffin spring and overcomes the short comings of the former appliance. It is a fixed appliance, soldered to molar bands cemented generally on the first permanent maxillary molars. Reactivation using the three pong pliers, without having to is done remove the appliance. The forces generated can be increased or decreased depending upon the amount of activation. It is a versatile appliance and can be used along with the usual fixed appliance therapy.
[image: ]
Figure (1.14) the quad helix appliance (Singh, 2007)

   The appliance can produce slow expansion in adolescent and adult patients and skeletal effects in the preadolescents. Since it can be reactivated, the force levels can be adjusted depending upon the requirement.(Singh, 2007)

1.4.3.4 The Rapid Maxillary Expansion Appliance
	
   The rapid maxillary expansion (RME) involves a hyrax screw type of appliance which produces high forces capable of splitting the mid-palatine suture and bringing about skeletal changes within a matter of days(0.2-0.5 mm/day). The RME screw can be incorporated in two type of appliances—one, the banded RME, and the second kind, the cemented RME.
In the banded RME the expansion screw is soldered to bands which are cemented on to the first premolar and the first permanent molar in the maxillary arch. The cemented RME has a meshwork of wires which are incorporated in acrylic or cast metal splints which are cemented to the posterior segment. The appliance produces rapid expansion over 3-4weeks.
(Singh, 2007)
[image: ]	
Figure (1.15) rapid maxillary expansion Appliance (Singh, 2007)
1.5 Incidence of crossbite
    Malocclusion is one of the most distributed malocclusions among the populations. A clinical review of crossbite in an orthodontic population by (Dacosta OO and UtomiIL) ,Out of the 633 patients seen 189 (29.9%) were recorded to have at least one tooth in crossbite. Anterior crossbite occurred in 125 (66.1%) of the affected patients while posterior crossbite was recorded in 37 (19.6%). Patients presenting with anterior and posterior crossbite constituted 27 (14.3%) of patients. Unilateral crossbite was slightly more frequently than bilateral crossbite. A total of 445 teeth were recorded in crossbite with the permanent maxillary lateral incisor being the most frequently affected tooth constituting 33.9% of the teeth in crossbite. The number of teeth in crossbite per patient ranged from 1 to 8, a single tooth in crossbite being most commonly occurring. Crossbite was most frequently seen in patients presenting with Class I malocclusion. (Dacosta OO and Utomi IL)
1.5.1 Incidence of anterior crossbite in Iraq
   5.5% were presented with anterior crossbite (Akram Faisal Al-Huwaizi et al, 2005).
In another study, Anterior Cross bite represents 8.5%. (Tariq ShalhiAljourane,2009).
1.5.2 Incidence of posterior crossbite in Iraq
   Posterior crossbite affecting single teeth was found in 6.1% of the sample (4.9% unilateral and 1.2% bilateral), whereas scissors bite was found in 1.5% (1.4% unilateral and 0.1% bilateral). The most commonly involved teeth in both crossbite and scissors bite were the second premolars.(Akram Faisal Al-Huwaizi,2006)
In another study The posterior cross-bite 10.4%, The percentage of cross-bite in female 20.9% while in male 16.6%, The percentage of unilateral cross-bite 7.3% while bilateral cross-bite 3 %.( Tariq Shalhi Aljourane, 2009)













Chapter 2 
2.1Materials
2.1.1 Sample
    The sample of this study composed of 130 student in college of dentistry university of Baghdad (65 male, 65 female) age range 18-23 year.
2.2 Method
    We examine the student by dental mirror on an ordinary chair; we used the case sheet illustrated below to collect the information.


Student name:                                                                              	Address:
Age:                                                                        Sex:         M   -   F		
Medical history:
Nasal problem:  YES   -   NO
Type of breath:   ORAL   -   NASAL
Habits:
	
Angle classification:  CL I            CL II             CL III	                 R_______  L_______

Canine classification:  R_____________
                                         L_____________

Incisor classification:  ______________

Scissor bite 

Cross bite

ANTERIOR: one tooth                           group of teeth

POSTERIOR: unilateral	bilateral	

Figure (2.1) case sheet
[image: ]
 (
Figure
 
(
2.2
 ): diagnostic kit
)


[bookmark: _GoBack]    We asked the patients about their medical history and if they have any habits. We exam the type of breathing by putting a small piece of cotton in front of the right nostril and close the left nostril and ask the patient to breath then we repeat this for checking the left nostril in the same manner, if the piece of cotton moved during the breath, the patient have no nasal obstruction, if the cotton stay with no movement, the patient may have nasal problem. Students were in upright position with centric occlusion. The crossbite in the case sheet divided into anterior crossbite and posterior crossbite and each one divided into single and group of teeth affected. the patients are in the range of 18-23 years old.
    Examination of the patients to record their angel's classification, canine classification, incisor classification and the main subject, crossbites. We exam the molars:
1-CL I: the mesiobuccal cusp of the maxillary first molar aligns with the buccal groove of the mandibular first molar.
2-CL II: the mesiobuccal groove of the mandibular first molar is distally (posteriorly) positioned when in occlusion with the mesiobuccal cusp of the maxillary first molar.
3-CL III: The mesiobuccal cusp of the maxillary first permanent molar occludes distally (posteriorly) to the mesiobuccal groove of the mandibular first molar.
When the buccal cusps of upper posterior teeth occludes lingually to the buccal cusps of the lower posterior teeth, we consider it crossbite.(Angle, E.H., 1899).
Then we exam the canines:
1-CL I: mesial slope of the upper canine coincides with the distal slope of lower canine
2-CL II: distal slope of the upper canine coincides with the mesial slope of lower canine
3-CL III: When the mesial slope of the upper canine lies behind the distal slope of the lower canine. (Coubrne and Andrews, 2016) b
We exam the incisors:
 1-CL I: the overjet is 2-4 mm
2-CL II: the overjet is more than 4 mm
3-CL III: the overjet is less than 2 mm (Ballard et al, 1964)
If the overjet is zero or it is reveres overjet, we consider it crossbite.

2.3 Criteria of the samples
1-no previous orthodontic treatment. 
2-18 to 23 years old. 


 (
Figure (2.3): 23 years old female with anterior and posterior crossbite
)[image: ]


 (
Figure
 
(
2.4
): 22 years old 
male 
patient with posterior crossbite
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Chapter 3
3.1 RESULTS
3.1.1 Crossbite
    Out of total number of samples which were 130 (65 males and 65 females), (9) 13.84% of males have crossbite ((4)6.15% anterior crossbite and (5)7.69% posterior crossbite), (6)9.22% of females have crossbite ((2)3.07% anterior crossbite and (4)6.15% posterior crossbite).We also found:
In males:
1-CL I angel classification is (41) 63.07% (3.07% with crossbite)
2-CL II angel classification is (15) 23.07% (1.53% with crossbite)
3-CL III angle classification is (9) 13.84% (7.69% with crossbite)
In females
1-CL I angel classification is (40) 61.53% (3.07% with crossbite)
2-CL II angel classification is (17) 26.15% (1.53% with crossbite)
3-CL III angle classification is (8) 12.30% (4.61% with crossbite)
From the above we note that crossbite in males slightly more than in females.
	
Table (3.1): number of crossbite
	
Type of posterior crossbite
	
Posterior crossbite
	
Anterior crossbite
	
Number of crossbite
	
Number of samples

	


	Uni.  2
	
3
	
0
	
3
	
Male  41 
	

CL I

	Bi.  1
	
	
	
	
	

	Uni.  2
	
2
	
0
	
2
	
Female  40
	

	Bi.  0
	
	
	
	
	

	Uni.  1
	
1
	
0
	
1
	
Male  15
	


CL II

	Bi.  0
	
	
	
	
	

	Uni.  1
	
1
	
0
	
1
	
Female  17
	

	Bi.  0
	
	
	
	
	

	Uni.  0
	
1
	
4
	
5
	
Male  9
	


CL III

	Bi.  1
	
	
	
	
	

	Uni.  0
	
1
	
2
	
3
	
Female 8 
	

	Bi.  1
	
	
	
	
	

	
	
9
	
6
	
15
	
130
	
Total number









 (
Figure (3.1): Number of crossbite in male and female
)

 (
Figure (3.2): Number of anterior and posterior crossbite in male and female
)


3.1.2 Mouth breather
    Only six of samples have mouth breathe (3 male, 3 female), one of them have anterior crossbite and two of them have posterior crossbite. Figure (3,3) ,Table (3.2) .
	
Posterior crossbite
	
Anterior crossbite
	
Number of mouth breathers
	

	0
	0
	Male  1
	CL I

	0
	0
	Female 0
	

	1
	0
	Male  2
	CL II


	1
	0
	Female  2
	

	0
	0
	Male  0
	CL III

	0
	1
	Female 1
	

	2
	1
	6
	Total number


 (
Table (3.2): number of mouth breathers
)


 (
Figure(
3
.
3
): 
Number of 
mouth breathers
)



3.1.3 Bad habits
     Out of total number of samples, 19 students have bad habits, only three of them have crossbite. table(3.3)


 (
Table
 
(3.
3
): bad habits
)

	
Chewing on pen
	
Lip bite
	
Nail bite
	
Bruxism
	Number of bad habits cases

	

	
1
	
0
	
2
	3
Including 2 cases of posterior crossbite
	
Male  6
	

CL I

	1
	1
	2
	4
Including 1 case of posterior crossbite
	Female  8

	

	
0
	
1
	
0
	
1
	
Male  2
	
CL II


	0
	1
	0
	0
	Female  1
	

	
0
	
0
	
1
	
0
	
Male  1
	
CL III

	0
	0
	0
	1
	Female 1
	

	2

	3
	5
	9

	19
	Total number




3.2 DISCUSSION
      In our survey we have 4.61% anterior crossbite and 6.92% posterior crossbite, which is close to (Akram Faisal Al-Huwaizi et al, 2005) survey which includes anterior crossbite5.5%, posterior Crossbite 5.9% and also it is close to (Moshabab A Asiry,2015 ) survey which includes 8.4% anterior crossbite and 8.9% posterior crossbite, while in south India the crossbite prevalence was only 1.2% anterior crossbite and 1% posterior Crossbite (RoopaSiddegowda , Rani M Satish,2014), which is a significant difference. This difference in results maybe because of the difference in ethnics of the samples. In CL I and CL II we only found posterior crossbite, while in CL III the anterior crossbite was higher than posterior crossbite, this may be due to skeletal discrepancy between upper and lower jaws size. In CL III the lower jaw in front of the upper jaw, so incident of anterior crossbite increases, while posterior crossbite in CL I and CL II may be due to mouth breather and other bad habits. We also found that 9 cases with bruxism, 5 nail bite and 2 chewing on pen this maybe a result form stress of exams in the college. We also have mouth breathing associated with posterior crossbite especially with CL II malocclusion more than that with anterior crossbite, this may be the result of negative pressure that push or tilt the posterior teeth lingually. 


Table (3.4): crossbite percentage
	Author 
	Anterior crossbite
	Posterior crossbite

	Tariq Shalhi Aljourane,2009 (Iraq)
	8.5%
	10.4%

	Akram Faisal Al-Huwaizi et al, 2005(Iraq)
	5.5%
	5.9%

	RoopaSiddegowda, Rani M Satish,2014 (India)
	1.2%
	1%

	Moshabab A Asiry,2015 (Saudi Arabia)
	8.4%
	8.9%
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crossbite in CL I	male	female	3	2	crossbite in CL II	male	female	1	1	crossbite in CL III	male	female	5	3	


CL I	anterior crossbite in male	anterior crossbite in female	posterior crossbite in male	posterior crossbite in female	0	0	3	2	CL II	anterior crossbite in male	anterior crossbite in female	posterior crossbite in male	posterior crossbite in female	0	0	1	1	CL III	anterior crossbite in male	anterior crossbite in female	posterior crossbite in male	posterior crossbite in female	4	2	1	1	


mouth breathers in CL I	male 	female	1	0	mouth breathers in CL II	male 	female	2	2	mouth breathrs in CL III	male 	female	0	1	
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