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INTRODUCTION
A cancer survivor refers to any individual who had been diagnosed 
with cancer till the remaining of his life. A paediatric cancer survivor 
is any person who has been disease free for five years and without 
any form of therapy for two years [1-3]. Since, there is increase in 
survival rate, the need for orthodontic treatment is also increasing. 
As a result, orthodontist consults more patients who have 
successfully undergone anti cancer therapy in childhood. There 
are various oral complications of cancer treatment therapy. Cancer 
therapy has significant effects on the craniofacial skeleton and oral 
cavity. Orthodontic treatment is a specific treatment modality aiming 
patient’s of all ages especially children, teenagers and young adults. 
Cancer survivors are a specific group that an orthodontist would 
encounter in clinical practice. 

The main purpose of this present review is to understand the 
possibilities of orthodontic treatment in these patients bearing in 
mind the potential adverse clinical implications and a significant risk 
of complications during orthodontic treatment. The treatment in the 
paediatric cancer survivors stands as a challenge to the orthodontist 
in terms of treatment strategies with thorough understanding of the 
risk versus benefit factors for the patient. 

Paediatric Cancer
Paediatric cancer includes children of ages (0-14) years; around 
60,620 cancer survivors. It affects approximately 12 in 100,000 
children [4,5]. The types of cancer most commonly diagnosed in 
children include:

Acute lymphoblastic leukaemia- 26%;

Brain and CNS tumours- 21%;

Neuroblastoma- 7%.

The five year survival rate is as high as 93.5% with improved 
therapeutics. Therapeutics commonly employed to treat include 
chemotherapy (general treatment) which is complemented by 
radiotherapy (local treatment) and surgery (local treatment). These 
therapies have adverse effects on the craniofacial skeleton and 
dentition as discussed below [6-8].

Effects of Chemotherapy and Radiotherapy on 
Growing Skeleton
Most of growth in a child takes place at less than five years of 
age. Craniofacial, skeletal and dental developmental problems 
too are frequently reported to occur during this age. The effect 
of chemotherapy and radiotherapy are most pronounced during 
puberty [9-11]. A long term survivor encompasses patients who 
have finished active cancer treatment. A 77-100% of survivors 

undertaking head and neck radiation therapy report mild to severe 
radiation damage of soft tissue and bones [12-14]. Damage to the 
thyroid gland and pituitary axis can affect the overall growth. The 
various factors affecting growth in children include:

1.	 Chronic graft versus host disease;

2.	 Pulmonary dysfunction;

3.	 General poor health;

4.	 Steroid therapy;

5.	 Direct irradiation effects on skeletal growth and thyroid 
function.

The most pronounced effects of radiotherapy include hypovascularity 
and cytotoxic effect on epiphyseal chondrocytes [15,16]. There 
is increase in height of growth plate due to increase in layers and 
swelling of the chondrocytes. In chemotherapy treated patients, 
bone mineral density is reduced. Whenever there is injury to 
remodeling system, it results in atrophy, osteoradionecrosis and 
pathologic fractures. In a study when 24 Gy cranial radiation was 
given at ages between 3-13 years, there was decrease in cranial 
base five years after treatment [17,18].

Disturbances in Dental Development [19]
Chemotherapy and radiotherapy treated cases are presented with:

Arrested root development;•	

Short V shaped roots with premature apical closure;•	

Microdontia;•	

Increase in incidence of aplasia;•	

Reduction in tooth size; •	

Levander E et al., have reported regarding External Apical Root 
Resorption (EARR). They have illustrated a substantive genetic factor 
susceptible to EARR [20]. After termination of active orthodontic 
treatment, no apparent increase in root resorption was found. 
Although, a progressive remodeling of the root surface was evident. 

Children undergoing chemotherapy are 2.93 times more likely 
to experience no dental complications [21]. Child undergoing 
radiotherapy and/or chemotherapy is 5.07 times more likely to 
cause root stunting or microdontia. When younger than five years; 
14.72 times more chances to develop root stunting or microdontia 
are seen [22]. The risk of developing microdontia or root stunting 
dropped in patients who had received radiation over the age of 
10 years. Anomalies such as hypodontia, microdontia, enamel 
hypoplasia and root malformation are recognized frequently after 
childhood cancer treatment [23]. 

The risks of increase in odontogenesis increases with treatment 
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Various strategies are incorporated by the orthodontist while dealing 
with problems of patients with special care needs:

1.	 Appliance Selection:

	 Glossitis, metal taste, gingivitis, peeling lips, erythema 
multiformae and gingival hypertrophy can arise during the 
course of orthodontic treatment. These manifestations are 
associated with corrosive products and ion release from the 
appliances [34]. Heavy metals can cause damage to DNA by 
interacting directly with DNA or it’s replication. 

	 The most common brackets used in orthodontic practice 
are manufactured from stainless steel which can produce 
cytotoxicity due to increased production of free radicals. The 
free radicals enter the cells and reduce the number of cellular 
functions. Cancer survivors are already immune-compromised 
as anti cancer treatment additionally results in a significantly 
lessened resistance to infections and atrophy of oral mucosa, 
so stainless steel brackets are best avoided.

	 Thus, appliance choice would include Nickel free brackets 
(also called stainless steel with manganese or with low nickel 
content, less than 5%) [35].

	 Nickel-sensitive patients should be treated with titanium 
brackets as a first choice, since these have greater resistance 
to corrosion and do not release nickel into the oral cavity [36].

2.	 Force Application:

	 Applied forces should be optimal and kept low. A low force 
helps to prevent any untoward root resorption. To affect, this 
outcome, only force ranging from 20 to 150 grams per tooth 
might be required [37].

3.	 Treatment Duration:

	 The duration of treatment must be kept short. Treatment should 
be terminated as soon as possible.

4.	 Technique Selection:

	 The appliance technique employed must be simple and 
effective. Orthodontic treatment could be started following 
a two year event-free patient survival period during which 
there was no recurrence of disease or secondary malignant 
neoplasms [38].

	 The frequency of secondary neoplasms has been reported to 
be 2.6% to 12.1% at 25 years after the initial diagnosis. As 
the need for orthodontic extraction is a considered possibility 
in various situations, the healing has been observed to be 
uneventful in these circumstances [39]. Growth modification 
procedures are not successful in these patients as maxillary/
mandibular growth centres is affected due to radiotherapy and 
this can compromise maturation of the craniofacial complex.

Orthodontic Treatment Protocols [40]
AAPD 2013 recommends three objectives for oral care once cancer 
treatment is complete: 

a.	 Maintenance of optimum oral health;

b.	 Reinforcement to the patient/parents the importance of optimal 
oral and dental care for life;

c.	 Treatment of a dental issue that may arise as a result of the 
long term effects of cancer therapy.

	 The treatment of neoplasms results in increased susceptibility 
to infections and atrophy of the oral mucosa. Mucosal 
irritation may be minimized by using non-irritating orthodontic 
appliances. Daily topical fluoride application and regular rinsing 
with artificial saliva is recommended. One of the concerns with 
longer orthodontic treatment time is root shortening. 

It has been demonstrated that a two to three month pause in 
treatment after the initial six months of active treatment could reduce 
the number of patients experiencing advanced root resorption [41]. 

at ages younger than five years and with exposure to high doses 
of chemotherapeutic agents. Chemotherapy causes thinning, 
shortening of premolar roots and enamel abnormalities [24].

Effects of Radiotherapy on Oral Cells and Cavity
Radiotherapy can cause disruptions in enamel and dentin formation 
affecting cells in their mitotic phase as well as in non proliferating 
cells in very high doses. Radiation doses of 4 Gy can result in dental 
defects. Nearly, 10 Gy of radiation exposure can permanently 
damage mature ameloblasts. Greater than 20 Gy radiations can 
significantly increase incidence of one or more dental anomaly [25].

The various effects seen are:

a.	 Mucositis:

	 Mucositis, mouth and throat ulceration are common side effects 
of radiation therapy. With a radiation dose of 20 Gy, around 
80% of salivary function is lost. Immediately after therapy, 80 
% of salivary function is lost. These changes remain up to three 
months after completion of radiotherapy and remain more or 
less constant throughout life.

	 Care for mucositis

Proper Oral hygiene maintenance•	

	 To maintain oral moistness and decrease pathogenic flora, 
anti plaque rinses like isotonic saline or sodium bicarbonate 
solution is recommended. 

	 Antimicrobial agents like nystatin/amphotericin-B is recom
mended [26,27]. Analgesic rinses like 2% viscous lidocaine is 
advisable for oral hygiene maintenance.

Dietary modifications•	

Mucosal protectants•	

b.	 Dysfunctional Taste and Malnutrition:

	 The complications include dysguesia, dysphagia, excessive 
secretions, nausea, loss of appetite and weight loss. The most 
prevalent late effect of head and neck cancers is xerostomia 
which may be a contributing factor towards acute mucositis 
[28]. 

	 Moistening agents are recommended for salivary dysfunction 
disorders. Cholinergic receptor agonists like pilocarpine can 
be used [29,30]. Parenteral nutrition is required as an early 
intervention. The taste sensations can be achieved by the use 
of Zinc supplements [31].

c.	 Radiation Caries:

	 Radiation caries is a rapid, rampant carious process which 
can be prevented by application of 1% neutral sodium fluoride 
gel. Fluoride prophylaxis is initiated at least one week before 
radiation therapy [32].

Orthodontic Treatment and it’s Effects on Oral 
Mucosa
Similar access to orthodontic care for children with chronic health 
conditions should be provided as that received by a healthy child. 
Orthodontists will encounter children and adolescents who have 
been long-term survivors of cancer or with a cancer diagnosed 
during active orthodontic treatment. 

Changes in oral health condition like gingival oozing, petechiae, 
haematomas, ulcerations, gingival pain, gingival hypertrophy, muc
osal pallor, pharyngitis, lymphadenopathy raise concern and a 
physician’s referral becomes mandatory especially when a patient 
exhibits symptoms without accompanying local causative factors. 

Chemotherapy usually causes significant oral complications. 
Orthodontic appliances when placed in the mouth can cause stress 
to the oral mucosa. Ulcerations may occur as the regenerative 
capability of the mucous membrane is impaired [33].
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The general recommendation for all orthodontic patients at risk of 
root resorption is to take periapical film after six months into active 
treatment. If progression of the resorption is noted, treatment should 
be interrupted for three months- active tooth movement stopped. 

After the completion of treatment, any removable retainers should be 
fabricated to fit well and not become a source of irritation, ulceration 
or infection. Newer brackets are available: nickel-free brackets with 
low toxicity levels. These brackets may be routinely used in cancer 
survivors.

Orthodontic treatment is performed electively for all patients, and 
particularly for children and adolescents with cancer. Children with 
chronic health conditions deserve the same access to orthodontic 
care as a healthy child. But orthodontists may need special 
considerations in treatment planning. 

The incidence of Osteoradionecrosis (ORN) is reported at 8.2% 
when considering extractions in adults receiving head and neck 
radiotherapy and a threefold higher incidence in males than in 
females. Fifty percent of all cases of ORN were associated with 
tooth extractions. Atraumatic extraction procedures may reduce 
the risk. 

Cancer survivors have decreased resistance to infections due to 
anti-neoplastic treatment and consequently, there is atrophy of the 
oral mucosa. Any external factor has the potential to irritate the 
mucosal surface. To minimize the risk, non-irritating orthodontic 
appliances should be considered. 

External root resorption creates concern as sequelae of orthodontic 
treatment. Longer treatment times are associated with increased 
root shortening which may be minimised by the use of lighter force 
levels. 

Importantly, genetic factors play a significant role in a patient’s 
susceptibility to external apical root resorption. The general recom
mendation for all orthodontic at risk patients is to take a periapical 
film after six months of active treatment. If the film reveals progress 
of the resorption, treatment should be discontinued for three 
months. It is not necessary to remove the appliances but the arch 
wires should be adjusted to a passive stage so that there is no 
active tooth movement. 

Relapse Cases:
In cases of recurrence of cancer during active orthodontic treatment, 
fixed appliances should be removed and treatment should be 
discontinued. It minimises the potential for oral complications. Once 
the patient is considered in remission, orthodontic treatment may 
be reconsidered [42].

Current Update:
The patient’s age at receiving cancer therapy plays a role in 
determining possible dental complications. Anomalies such as 
hypodontia, microdontia, enamel hypoplasia, and root malformation 
are recognized frequently after childhood cancer treatment. 

The risks for altered odontogenesis increases with treatment at 
ages younger than five years and with exposure to higher doses of 
chemotherapeutic agents. 

The mainstay of antineoplastic treatments is chemotherapy as 
the use of radiation therapy has been declining. This is a positive 
outcome as radiation potentially affects facial growth and tooth 
development.

CONCLUSION
The fundamental disease needs to be understood by the orthodontist 
before initiating treatment. The cancer process must be adequately 
assessed and the aim of treatment modified to achieve treatment 
objectives based on the general health and well-being of the patient. 
A comprehensive intervention strategy needs to be followed where 
the dental concerns of the patients, their parents and their health 

care providers need to be identified. Evidence based methodology 
needs to be followed. 
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