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In this issue we would like to highlight the exceptional educational materials 
that are produced by the Dental Practice Education Unit at ARCPOH 
(Australian Research centre for Population Oral Health), University of 
Adelaide. 

The latest materials cover oral cancer and can be viewed on the ARCPOH 
website. 

Other current topics on the site include: smoking and oral health, erosion, 
diabetes and pregnancy. 

Additionally for a small fee, you can obtain a 
continuing education certi� cate by completing 
a quiz on the site related to each of the sets of 
materials. 

The website is www.arcpoh.adelaide.edu.au/
dperu

Definition
Anterior openbite is generally defi ned as a condition where 
the upper incisor crowns fail to overlap the lower incisor 
crowns when the mandible is brought into full occlusion 
(Mizrahi 1978, Moyers 1975, Shapiro 2002, Beckman 1998).  
Hence an openbite could range from a mild case of ‘edge-
to-edge’ incisor relationship to a severe skeletal openbite 
with only the molars in contact.

Simple openbites are usually confi ned to the teeth and 
alveolar process whereas complex openbites are based 
primarily on vertical skeletal dysplasias.

Openbite will occur during transition from primary to 
permanent dentition, and is considered to be a transient 
stage of normal dento-alveolar growth and development. 

Incidence
Most openbites will resolve during the mixed dentition 
without treatment; however complex openbites that extend 
distal to the incisors and persist beyond the mixed dentition 
phase are more problematic. True anterior openbite in the 
British population varies from 0.4% to 3% at age 10 years, 
maintaining an incidence of 2% by 15 years of age (Haynes 
1972, Robert and Goose 1979, Todd 1973). Wide racial 
variation occurs, with 16.3% of African-Americans having 
openbite at age 11 years (Cooke 1980). Kelly and Harvey 
in 1977 stated that 3.5% of Caucasian and 16.3% of African 
Americans have an openbite. Thirty percent of adult Class 
III cases have an anterior openbite (Ellis and McNamara 
1984), with others suggesting that most openbites are 
skeletal (Subtelny and Sakuda 1964).

A relatively high 32.3% of children in special needs schools 
were found to have an anterior openbite malocclusion 
(Gershater 1972).

Aetiology
Broadly speaking, anterior openbite, like any other malo-
cclusion, can be either hereditary or environmental in origin, 
with aetiological factors acting pre- or post-natally on the 
tissues of the oro-facial region. Anterior openbites are 
usually multi-factorial in origin, determined by a combination 
of many factors operating within the inherent pre-
determined growth potential of each particular patient. 

Aetiological factors include:
1.  Heredity

2.  Environmental Factors
     (a)  Thumb, fi nger or foreign body sucking
    (b)  Abnormal tongue function; however there are
          varying opinions with some believing it is a cause of
          the openbite, while others see it as adaptive 
          (Straub 1960, Tulley 1964)
    (c)  Trauma or pathology to one or both condyles
    (d)  Neurologic disturbances
    (e)  Iatrogenic factors, e.g. extruding molars during
          treatment
    (f )   Airway pathology. An oral breathing pattern is
          generally considered to be an aetiological factor, 
          although earlier studies have shown that only minor 
          infl uences on vertical and transverse jaw dimensions
         occur in humans who are mouth breathers. 
         (Linder-Aronson 1972, Harvold et al 1981).

Classification and Diagnosis
In describing a skeletal openbite, Schendel et al (1976) 
coined the term “long face syndrome” in which there 
is excessive height of the maxilla and a relatively large 
mandibular plane angle. Proffi t characterised patients 
with skeletal openbite and an increased total face height 
manifested entirely in the lower facial third as having “long 
face syndrome”. Due to dental compensation, patients with 
increased lower facial height may not necessarily have an 
anterior openbite.

Richardson’s (1981) classifi cation includes the extra 
dimension of age whereby he described the occurrence of 
openbites in the pre-pubertal, pubertal and post-pubertal 
age groups. 

1.  Transitional - due to incomplete growth of the dento-
     alveolar regions.
2.  Habits - usually involves digit sucking habits with the
    effects limited to the dento-alveolar processes,
    complicated by proclination of upper and retroclination
    of lower incisors.
3.  Local pathology - includes supernumerary teeth, cysts,
    ankylosis and root dilacerations.

Oral Cancer
Cancer of the mouth accounts for approximately 3% of all cancers and 
1% of all cancer deaths in Australia1, 2.  Squamous Cell Carcinoma is the 
predominate type (95 %)1. Middle-aged men are the predominate group 
with the key risk factors being alcohol and tobacco use2-5.  The role of 
human papilloma virus is a current area of research interest and excess sun 
exposure is an issue with lip cancers2.

Oral health professionals have a key role in the diagnosis and management 
of oral cancer and need to be aware of the oral health implications of 
cancer therapy(s).  The purpose of this brochure is to describe the treatment 
of oral cancer and how oral health professionals can be involved in the 
multidisciplinary team managing patients with oral cancers. 
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Treatment for oral cancer
There are three main methods for treating oral cancer; surgery, radiotherapy and 
chemotherapy either used alone or in combination, depending on the type of cancer, 
location, extent of spread, patient’s age and general state of health6-9.  

Surgery is the usual treatment of choice for head and neck cancers6.  This involves 
the local excision of the malignant tumor with a clear oncologic margin, usually 
at least 2cm, plus the selective dissection of cervical lymph nodes in the neck6. 
Immediate reconstruction to replace excised tissue is commonly preformed at the 
time of primary surgery6.  A side effect of surgery includes aesthetic and functional 
tissue loss requiring post surgical rehabilitation 3,6.

Radiotherapy treatment includes high-energy radiation which is used to destroy 
cancer cells and to stop them from multiplying.  The treatment is delivered by an 
external beam or occasionally by implanting radio isotopes directly in the cancer 
area3,6.    Radiation therapy may result in both acute and long-term consequences to 
the oral mucosa, salivary glands, teeth and bone7.  Short and long term side effects 
of radiotherapy are listed in Table 1.

Oral CanCer: Pre, Peri & POst OPerative Care fOr Patients

Following referral from the patients’ oncologist, a thorough medical history, 
extra and intra-oral soft tissue exam, periodontal probing, caries evaluation, 
and full mouth radiographic assessment should be done7,12.  Outlined in 
Table 2 is a list of strategies that are recommended for pre-cancer therapy 
dental evaluation.

Short-term effects Long -term effects 

Mucositis Epithelial atrophy

Altered saliva Mucosa Telangiectasis

Increased risk for fungi Xerostomia

Altered taste Increased risk for fungi

Trismus Delayed healing

Decreased bone remodeling

Increased risk for *ORN

Decreased pulpal response

Inability to wear dental prosthesis8

Table 1:  Effects of radiation therapy 
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Table 2:  Strategies for pre-cancer therapy dental    
  evaluation 

Psychosocial issues

OPG radiograph

Extra and intraoral soft tissue exam

Periodontal evaluation

Carious lesions and faulty restorations to be restored

Oral hygiene and dental compliance

Custom-fitted fluoride trays

Cariogenic diet and medication analysis

Tobacco and alcohol cessation1-3

Chemotherapy is the use of cytotoxic drugs that are administered orally or 
intravenously to selectively destroy cancer cells.  Chemotherapy is usually not used 
alone to treat oral cancers but as an adjunct to surgery or radiotherapy or both6.  
Side effects of Chemotherapy vary from patient to patient but can include tiredness, 
nausea, vomiting, diarrhea and constipation, hair loss, gastro-intestinal mucositis 
as well as increase susceptibility to infections10. Existing dental problems can 
result in serious complications that may be prevented by dental intervention prior to 
cancer therapy7,11. It is important that every patient who is having treatment for oral 
cancer undergo a pre-cancer therapy dental examination before initiation of cancer 
treatment11. 

Pre-cancer therapy dental examination
Prior to assessing a patient the dentist needs to know: 
•	 What	is	the	type	of	cancer?
•	 What	is	the	proposed	treatment	and	area	to	be	treated?
•	 Is a specialist dentist part of the multidisciplinary head
	 and	neck	team?	

It is critically important that particular attention is paid to patients  
who display poor oral hygiene and poor compliance with prior dental 
recommendations.  Generally if the patient’s interest in oral health care is 
low then it will become even less of a priority for them as they cope with 
the challenges of their cancer treatment.  Full mouth scale as well as a 
prophylaxis to reduce the bacterial load is recommended11.  It is essential 
that patients continue their oral hygiene regime prior to commencing cancer 
therapy.  Self care procedures should include frequent toothbrushing with a 
soft toothbrush and fluoride toothpaste to help prevent plaque accumulation 
and demineralization of tooth enamel11.  Oral health education and 
instruction is necessary and may include toothbrushing instruction, inter-
proximal cleaning aids, diet counseling, motivation, smoking and alcohol 
cessation.

The dentist needs to identify which teeth may need to be extracted 
before radiation therapy to minimise possible complications of 
osteoradionecrosis7,8,11.  Teeth that exhibit advanced caries, partial 
impaction, have periapical pathology, or advanced periodontal disease, 
including molar teeth with furcation involvement, should be extracted if in 
the field of radiation7,11. (Table 3).  Dental treatment for cancer patients 
must be prioritised as oncologic treatment must not be delayed.

Table 3:  Criteria for pre-radiotherapy extractions  

Caries (non-restorable)

Periodontal disease

Lack of opposing teeth

Partial impaction

Extensive periapical lesions2

Priority to extract mandibular teeth is higher than maxillary teeth as 
osteoradionecrosis of the maxilla is rare compared to the mandible8.

Peri-cancer therapy dental management
Generally this phase is best performed by oral health practitioners working 
as part of the Head and Neck Cancer team.  If performed by the private 
practitioner then they should seek advice from experienced dentists working 
in the field before embarking on therapy.  In particular the main risk is that 
there may be undue emphasis on the dental aspects which is not associated 
with the overall patients’ head and neck cancer management.  

During cancer therapy the patient will require regular monitoring and support 
in an effort to decrease the severity of their side effects.  Oral complications 
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The treatment required for oral cancer will depend on 

how advanced the cancer is. The earlier it is found, 

the less invasive the treatment will be and the more 

successful the outcome.

The three main methods for treating oral cancer are:

•	 Surgery

•	 Radiotherapy

•	 Chemotherapy

Dentists are trained in detecting signs of oral cancer. 

A	regular	visit	to	the	dentist	can	help	you	keep	your	

mouth	and	teeth	healthy.

It	is	essential	that	any	warning	sign	of	cancer	is	

checked	out	immediately.

  
  
•	 Make	an	appointment	to	attend	your	dentist		 	
	 or	doctor	immediately

A visit to the dentist is the first 
line of defence in finding and 
checking oral cancers

If you notice any changes or abnormalities 
in your mouth, tongue or lips, see a dental 
professional or doctor immediately

Oral Cancer

 
can be obtained from

Dental Practice	Education	Research	Unit	 
ARCPOH,	School	of	Dentistry,	

The	University	of	Adelaide,  
South	Australia	5005

Phone	(08)	8313	4045	Fax	(08)	8313	4858

Website www.arcpoh.adelaide.edu.au/dperu

Oral Cancer

 DON’T	delay	a	visit	to	the	dentist	or	doctor	if	you	
have	a	sore	in	your	mouth	or	a	lump	in	your	neck

 AVOID	tobacco	smoking

 AVOID excessive	consumption	of	alcohol

 AVOID excessive	sunlight	exposure

 have	a	regular	check-up	with	a	dental	professional

 be	aware	of	any	changes	in	your	mouth,	tongue	or	lips

 reduce the amount of alcohol consumed

 seek	advice	to	quit	or	reduce	smoking	from	your	
doctor, dentist or pharmacist

DO

REMEMBER

Figure	4:
Cancer of the
roof of the mouth

Quitting smoking
Phone Quitline 137 848 (13 QUIT)

can be obtained from

Further information

  
The treatment required for oral cancer will depend on 

how advanced the cancer is. The earlier it is found, 

the less invasive the treatment will be and the more 

successful the outcome.

The three main methods for treating oral cancer are:

Treatment

  
  
•	 Make an appointment to attend your dentist 	 	
	 or doctor immediately

What should I do if I have any 
signs of oral cancer?
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4.  Skeletal pathology - includes conditions such as cleft
    palate and cranio-facial dysostoses recognisable at an
    early age, in addition to other conditions which become
    apparent at the end of the growth period such as 
    condylar hyperplasia and acromegaly.

5.  Non pathological skeletal openbites - consist of three  
    sub-groups

    I.  The first sub-group tend to improve, to varying 		
	 degrees, during the pre-pubertal and pubertal 
	 periods by dento-alveolar compensation and during
	 post-pubertal period by increased mandibular 
	 prognathism associated with forward and upward 		
	 rotation of the mandible. 
    II.  The second sub-group close in the pubertal
         stage and then reopen in the post-pubertal stage. 
         The explanation is that during the pubertal stage
         very active dento-alveolar growth is sufficient to
         close the openbite, however, during the post-
         pubertal stage continuing unfavourable skeletal 
         growth dominates, resulting in the openbite
         returning at end of the post-pubertal period.
    III.  The third sub-group is where facial growth is 
	 the primary aetiological factor and the open bite 		
	 develops for the first time during the middle of the 		
	 pubertal growth stage.

6.  Soft tissue abnormalities - abnormal tongue and lip 
     posture have been implicated in the cause of anterior 
     openbite.

Clinical Presentation
There is great variation in the dental and skeletal 
morphology in patients with openbites (Cangialosi 1984)

Skeletal Openbite
Extra-oral features of patients with a skeletal openbite 
often include a long face, lip incompetence, an anterior 
openbite, steep mandibular plane angle, marked antegonial 
notching, increased anterior facial height and decreased 
posterior facial height. These cases may also present with 
a Class II malocclusion and mandibular deficiency due 
to posterior and downward rotation of the mandible. 
Intra-oral features include dental crowding with upright 
lower incisors, maxillary constriction with buccal segment 
crossbites, occlusion confined to molar contact and gingival 
hypertrophy in the anterior segments due to mouth 
breathing. 

 

Fig 1. Patient exhibits ‘typical’ skeletal openbite features including 
an increased lower facial height, lip strain, anterior openbite, steep 
mandibular plane angle, antegonial notching and decreased ramal height.

Dental Openbite
These patients generally exhibit normal facial features with 
only intra-oral abnormalities related to the aetiology, eg. 
Thumb sucking, tongue function/posture. The openbite 
is generally confined to the incisor region and maybe 
asymmetric. In cases of digit sucking the maxillary arch 
may also be narrow with proclination of the upper incisors 
and retroclination of the lower incisors. In patients with 
a forward tongue posture proclination and spacing of the 
upper and lower incisors is often seen.

 

 

Fig 2. Dental openbite from a tongue thrust and a possible thumb sucking 
habit before and during treatment where the openbite has been closed.

Both skeletal and dental anterior openbites will usually 
have an adaptive tongue thrust swallow to form a lip seal.

Treatment Options
1.  No active treatment
Clinicians may wait for self correction, particularly during 
the mixed dentition where skeletal growth appears normal 
and where no obvious habits are present. About 40-
80% of mixed dentition openbites will self-correct in the 
teenage years (Kantowicz and Korhaus 1929, Anderson 
1963, Worms 1971). 

2.  Habit control
Passive management can include education, motivation and 
passive appliance treatment such as tongue cribs (Fig. 3) or 
tongue spurs.

 

Fig 3. Tongue crib

3.  Growth modification and active orthodontic
      treatment
The aim of active treatment is often a combination of 
impeding posterior tooth eruption, reducing/redirecting 
vertical growth and extrusion of the anterior teeth. 
Appliances such as bite blocks, high pull headgear, chin cups 
and appliances employing magnets have been used. Fixed 
appliances must be managed carefully to avoid iatrogenic 
molar extrusion. Segmental arch wire techniques can be 
used for differential vertical control. More recently, mini-
screws and skeletal anchorage plates (Fig. 4) have been 
used for molar intrusion. 
Unfortunately, relapse is usually a major concern in the 
treatment of anterior openbites. For example Lopez-
Gavito (1985) in a sample of 41 patients with an original 
openbite of 3mm or more reported, 10 years post 
retention, 36% relapse of openbites. No single parameter 
of dentofacial form was reliable in predicting stability. 
It should be stressed that relapse following conventional 
orthodontic therapy of skeletal openbites can be 
considerable. This highlights the need for accurate 
diagnosis, prudent treatment planning and adequate 
explanation to patients in such cases.
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Fig 4. Patient with skeletal anchorage for molar intrusion before, during and after treatment 

4.  Surgical Management
Surgical treatment is generally undertaken after active growth is complete 
to minimise relapse. This may involve measures as simple as extraction 
of posterior teeth, however in more severe cases posterior impaction of 
the maxilla is indicated. Maxillary impaction allows forward and upward 
rotation of the mandible, thereby decreasing the lower anterior facial height 
and providing closure of the anterior openbite. Other surgical movements 
of the maxilla and/or mandible can also be planned as required as part of 
the surgical treatment plan. A common surgical combination is a LeFort I 
osteotomy of the maxilla with a bilateral sagittal split osteotomy (BSSO) of 
the mandible.
Hoppenreijs et al (1996), in a study of 6 year post operative results, found 
20% relapse in 267 patients treated using LeFort I intrusion with or without 
BSSO. McCance et al (1992), in a study of 1 year post operative results of 
surgically corrected Class II and III openbite cases using LeFort I and BSSO 
procedures, reported stable results in Class II cases and a 23% relapse in 
Class III cases. 

Fig 5. Patient with complex surgical treatment, including surgically assisted rapid maxillary 
expansion, surgical intrusion plates, bilateral sagital split osteotomy and genioplasty.  
(Note over intrusion of posterior teeth to allow for some relapse).
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Conclusion
Openbite patients can often be the most challenging cases to manage 
effectively. The importance of appropriate diagnosis and treatment planning 
cannot be over-emphasised if a pleasing, stable and acceptable long term 
result is to be achieved. It is also important that the clinician understand 
dento-facial growth and development in addition to the effects of the 
appliances and mechanics that are to be employed to avoid unwanted 
iatrogenic side-effects.  
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