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ABSTRACT

	 Cerebral Palsy is a neurological disorder affecting the brain development with many etiological 
factors .The aim of this paper is determine the orthodontic treatment options available for the treatment 
of various c linical features of cerebral palsy.
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INTRODUCTION 

	 Cerebral palsy is a non progressive  
condit ion due to brain damage during the 
developmental stages.1It may lead to retardation of 
overall growth along with structural abnormalities 
of bones, with difficulty in speech, mastication, and 
lower intellectual quotient with the prevelance rate 
of 2-2.5 per 1000 live births.2 John Little is credited 
with the first description of CP in 1843 and he 
coined the term cerebral palsy in 1889. American 
Academy of cerebral palsy was formed in 1947. 
Significant parental and professional support is 
needed for children affected with cerebral palsy 
for undergoing orthodontic treatment3.In this article 
we discuss about their oral features, diagnostic 
methods and customised orthodontic treatment plan 
for their betterment of patients safety ,comfort and 
compliance .

Risk factors
	 Cerebral palsy may occur either prenatally 
or post natallay4.The prenatal risk factors include 
oxygen deficiency, endocrine disorders, genetic 
predisposition, haematological problems, teratogenic 
agents, severe infectious fever during pregnancy, 
toxic exposure, IUD growth problems.

	 Perinatally,child born before 32weeks, 
inadequate oxygen, birth weight less than 2500 gm, 
infection, premature separation of the placenta from 
the uterus, forceps delivery might cause cerebral 
palsy.

	 Post natal risk factors include oxygen 
insufficiency, convulsion in post natal period, 
cerebral blockage, respiratory disorder, chronic 
lung infection, heart problems, cerebral injury, 
inflammation of brain and spinal cord.
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Classification 
	 The classification of cerebral palsy depends 
on the site of lesion present and is classified into four 
types: spastic, athetoid, ataxic,mixed.5 

Spastic CP
	 It is caused by lesion in the cerebral cortex 
of the brain in the corticospinal tract or motor cortex 
and is the most commonly present in about 50% 
of cases affected with cerebral palsy. Inhibitory 
neurotransmitter GABA(gamma amino butyric 
acid) is affected in this type of CP. Spastic cerebral 
palsy can be mainly divided into three types such 
as spastic hemiplegia where one side of the body 
is affected, spastic diplegia where only the lower 
body is affected with scissors gait and with no 
involvement of upper body and spastic tetraplegia 
where the whole body is affected. It may also present 
itself as monoplegia,paraplegia or triplegia. General 
characteristics include hypertonic musculature, 
involuntary movements, problem with chewing and 
swallowing due to rigid facial muscles, delayed jaw 
movements ,head roll etc.Intraorally patient may 
present with narrow maxillary and mandibular arch, 
ClassII divisionII malocclusion (75%) mostly with 
unilateral posterior cross bite.

Athetoid CP
	 Athetoid Cerebral palsy is caused by lesion 
in the extrapyramidal  or pyramidal motor tract and 
basal ganglion with characteristics such as slow, 
twisted,hypotonic , involuntary movements that 
occur with severe jerky movements, sucking and 
swallowing problems due to impaired function of 
deglutition muscles.It occurs in almost10% to 20% 
of cerebarl palsy cases. Newborns with severe 
jaundice and kernicterus may be affected with this 
type of cerebral palsy. Oral manifestations include 
Class II Division I malocclusion6,7 constricted high 
palatal vault, toungue poke between teeth and lips.

Ataxic CP	
	 Ataxia is caused due to lesion in the 
cerebellum  with poor equilibrium and grimacing 
with poor motor skills and also visual and auditory 
processing.

Mixed type
	 Mixed type may occur due to the 
combination of various type of cerebral palsy. 

	 Other common oral findings include 
malocclusion such as open bite8 due to decreased 
buccinator equilibrium.A study shows that these 
patients have an average of decreased overbite of 
0.5mm, increased overjet of 0.8mm, which manifest 
an upward and outward positioning of maxillary 
anterior segment.9 

	 Dental traumas may occur due to improper 
equilibrium of motor function. Patient may have 
protrudud maxillary incisors, incompetent lips, 
frequent seizures. Patients with athetoid CP might 
have bruxism with tooth abrasion ,temperomandibular 
dysfunction, massetric hypertrophy etc due to 
the trouble with dopamine function and loss of 
proprioception in periodontium. Bruxism might also 
occur due to spasticity10, unbalanced functional 
activity,11,12, backbone dysfunction13, poor mandibular 
posture, neuroleptics etc.Drooling/ ptyalism/
sialorrhea is seen in about 10-58% of CP due to 
disruption in coordination of swallowing mechanism 
or due to hypersalivation,14 which causes pooling 
of saliva in anterior part of oral cavity even after 4 
years of age.15,16This might lead to dental caries , 
dental erosion and poor oral hygiene.Drooling can 
be categorized into mild ,moderate and severe 
drooling according to Blasco et al17depending on 
the extend it reaches. Franklin et al.18 has stated 
that patient with drooling exhibit lip incompetency 
,with severe maxillary tooth protrusion. Santos Mt 
el al in his study has stated  that in case of grave 
neurological damage there will be persistent biting 
reflex and great threat of oral diseases. Cerebral 
palsy patients in mixed dentition may also exhibit 
TMJ problems with mouth breathing .

Diagnosis 
	 Diagnosis of cerebral palsy includes a) 
neurological and neuromotor assessments; b) 
neuroimaging; c) neurophysiology tests. MRI and 
CT scan are also taken to asses any pathology in 
the brain19.

	 IQ level of children affected with cerebral 
palsy is assessed to improve the special care given 
to them.20 Patient with an IQ score: 50–55 to 70–75 
has mild mental retardation, IQ score of 35–40 to 
50–55 as moderate mental retardation , IQ score 
of 20–25 to 35–40 as severe mental retardation 
and  IQ score of Below 20–25 as profound mental 
retardation.
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	 Dental Aesthetic Index is used to assess 
the degree of malocclusion and the need of 
treatment,21 If DAI=<25 there is mild malocclusion 
or no abnormality and treatment is unnecessary ; if 
DAI=26-30 there is defined malocclusion and elective 
treatment is needed; DAI=31-35 there is severe 
malocclusion and treatment is highly desirable; if 
DAI=>36, there is debilitating malocclusion, and 
fundamental treatment is necessary.

	 Based on their motor abnormality, Palisano 
et al22, in 1997 proposed the gross motor function 
classification system(GMFCS): (A) Level I – 
walks without limitations, (B) Level II – walks with 
limitations, (C) Level III – walks using a hand-held 
mobility device, (D) Level IV – self-mobility with 
limitations may use powered mobility and (E) Level 
V – transported in a manual wheelchair.

	 In 2004, Graham et al23 described the 
Functional mobility scale (FMS) to measure the 
ambulatory performance of child with CP23 .Rating 
1– uses wheelchair,  Rating 2 – uses walker or frame, 
Rating 3 –uses crutches, Rating 4 – uses sticks 
(canes),Rating 5 – independent on level surfaces 
and  Rating 6 – independent on all surfaces. 

	 In 2006 the manual ability classification 
system (MACS) was designed to categorise the 
patients effectiveness in handling different objects.
The MACS have five category scale and level 
includes:24

Orthodontic Management of cerebral palsy
	 Patients affected with cerebral palsy 
need as modified treatment plan depending on the 
impact of their condition and the clinical features. 
These patients require effective formulation and 
management of treatment plan . Patients affected 
with hypoplastic teeth might require composite 
restoration in anterior teeth, chrome alloy crowns 
in posterior teeth, with mouth guards covering the 
molars( fig 1)25 to reduce the wear and prevent soft 
tissue injuries.

	 Many advanced techniques like Indirect 
bonding,self l igating brackets,self etching 
pr imer,expansion appl iances,mini  implant 
anchorage,functional and orthopaedic appliance 
and ,retention appliance can be used for reducing 

the treatment duration and to increase the patient 
compliance.5

Indirect bonding
	 Indirect bonding is a new and comprehensive 
technique which was introduced by Silverman & 
Cohen (1972) 26 in which bonding is done as a 
laboratory procedure in the patients cast and a 
special tray is constructed which is then transferred 
to the patient teeth. Indirect bonding technique is 
used in patients with cerebral palsy who are less 
cooperative by eliminating the need for separator 
placement, band adaptation and cementation 
procedure, accurate bracket palcement,27increased 
bond strength  thereby  providing, better patient  
comfort and hygiene28. 

Self etching primer
	 Self etching primers are agents which 
combine both priming agent and conditioning into 
single acidic primer solution29.These are hydrophilic 
agents which dissolves the smear layer in 3 
seconds.30The main feature of the single step etch/
primer bonding systems is that no separate etching 
and rinsing is required and can be used in patients 
with drooling problems where complete isolation of 
oral cavity is impossible.It is less technique sensitive 
which leads to significant improvement in time and 
cost-effectiveness.

Self ligating brackets
	 Self ligating bands can be defined as 
ligatureless bracket system that has a mechanical 
device built into the bracket  to close off the slot. They 
can be classified as active and passive appliance 
and exert a constant force on the teeth with low 
friction by the presence of a metal clip which reduces 
the need for frequent adjustments due to  secure  
full  bracket engagement,anchorage conservation, 
reduced duration  of   archwire ligation etc.31 

Mini implant anchorage 
	 Mini implants are can be used in cases 
where absolute anchorage is needed in order 
to obtain various tooth movement .It delivers a 
promising result in severe malocclusions which 
exceed the limitations of conventional orthodontic 
procedure. Miniscrews are placed in the cortical 
bone as temporary anchorage device and enabling 
more accurate,predictable and effective tooth 
movement. It can be used in patients with cerebral 
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palsy due to the need of minimal patient compliance 
resulting in maximal anchorage control.32

Expansion appliance
	 In case of narrow maxillary arch , rapid 
maxillary expansion is used. Patients affected with 
cerebral palsy with transverse maxillary defect such 
as posterior cross bite and reduced arch perimeter 
can be corrected by widening the maxillary suture 
by applying one turn per day. Overcorrection of the 
discrepancy is needed to gain more space for tongue 
movements, improvement in swallowing speech 
etc. The appliance is usually left in the mouth for 3 
months without debonding for retention.33,34

Functional appliance
	 Cerebral palsy patient can be given 
palatal training appliances which promotes tongue 
movements and swallowing.  These appliance have 
made up of acrylic with a wire extending posteriorly 
for stimulating the soft palate. These devices act as 
as an intermediate step,  for patients considering 
the need of surgery.35

	 ISMAR appliance(fig 2) is a combination 
of monobloc and functional regulator. It activates 
the sensorimotor system amd regulates the 
orofaciopharyngeal functions. It engages both rhe 
mandible and the teeth which results in forward 
movement of the mandible leading to airway 
widening and reduced eccentric and involuntary 
jaw movements.The device consists of monobloc 
with tongue shield and four vestibular pads which 
prevents tongue thrusting and normalization of lip 
and cheek tonicity.  ISMAR is given after 5 years 
of age and is used during night.Ismar needs a 
mandibular advancement of 1-2 mm and bite 
opening of 2-4 mm. Advantages includes decreased 
oral sensitivity, unwanted tongue movements and 
oral hypersensitivity. 36

Castillo morales appliance
	 Drooling might pose a  major problem 
during the banding and bonding procss of 
orthodontic treatment. Initial treatment includes diet 
modification,medications,oral exercises,biofeedback 
etc.14 In severe cases of sialorrhea anticholinergic 
drugs, surgery or radiation theraphy might  be 
needed. 37 

	 In 1970, Castillo Morales developed 
an intra oral removable appliance for controlling 
drooling( fig 3) which has a palatal acrylic plate, 
clasp and a labial bow. A rolling bead is placed in 
the posterior aspect of the appliance. Due to the 
abnormal muscle function,position of the tongue 
differs in these patients. So the bead is placed 
depending on the patients swallowing pattern 
thereby controlling drooling. 38

Twin block appliance
	 Twin Block functional appliance is growth 
modification appliance which is used to induce 
condylar cartilage growth leading to increased 
mandibular length.39The tonic stretch muscle reflex 
activity is altered in jaw closing muscle which 
improves mastication and chewing muscle activity.
It can also be used along with expansion applaince 
in case of transverse discrepancy.33

	 In case of hypertonicity of tongue 
muscles,patient may present with a clinical feature 
of tongue thrusting, malaligned teeth with lip 
hypotonicity.Due to the decreased neuromuscular 
coordination between the intraoral and extra oral 
muscles, injuries such as cheek,tongue,lip biting 
and hand and finger chewing might be present. 
Treatment option includes a removable appliance 
with a combination of acrylic trays,mouth guards and 
lip bumpers.The appliance consists of a 0.040"SS 
wire which extends from mandibular anterior buccal 
to lingual area.The acrylic buccal and lingual flange 
was constructed to extend within 2mm of vestibular 
depth. The appliance allowed continued eruption and 
occlusal development.40 Orthopaedic appliance

	 Orthopaedic appliance such as head 
gear 41can be used in cases of skeletal Class II 
malocclusion for limiting the anterior maxillary 
displacement ,for molar distalization and extrusion 
etc. Chin cup appliance is used along with functional 
appliance to inhibit the posterior dentoalveolar 
growth and the backward and downward rotation 
of the mandible which results due to functional 
appliance therapy. They decrease mandibular plane 
angle and the vertical growth pattern of the patient 
with cerebral palsy .42Katashiba et al found that chin 
cup with lighter force and long duration cause more 
skeletal correction than compared to heavier force 
with short duration.
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Retention appliance
	 The success of orthodontic treatment 
depends on the retention of the treatmen results. 
Patient with cerebral palsy can be given removable 
retainers but needs good patient compliance. 
Bonded lingual retainers or essix retainer 43which 
covers the entire dentition and the alveolus can be 
given to maintains the  proper occlusion.44

CONCLUSION

	 Orthodontic Treatment for cerebral palsy 
patient should be a teamwork between parents, 

patients and the caregivers whose aim is to lay 
a strong foundation for the physical , social , 
functional  and psychological wellbeing of the patient. 
These patient require a customized and a creative 
treatment protocol which reduces the physical 
damage and increases treatment outcome. Thus 
careful selection of the appliance, timing, treatment 
protocol is very much mandatory before proceeding 
with the orthodontic treatment.

REFERENCES

1.	 T.D.Foster, M.I.Griffiths and P.H.Gordon ,The 
effect of cerebral palsy on size and form of 
skull, Am. J. Orthod., 66(1):40-9 (1974).

2.	 Paneth N, Kiely JL. The frequency of 
cerebral palsy: a review of population 
studies in industrialised nations since 
1950. In: Stanley FJ, Alderman E (eds.). 
Epidemiology of the cerebral palsies. Clinics 
in developmental medicine No. 87. London: 
Spastic International Medical Publications. 
Philadelphia: Blackwell Scientific, J.B. 
Lippincott; 1984). 

3.	 Becker and Shapira, J. Orthodontics for the 
handicapped child. Eur J Orthod, 18(1):55-67 
(1996).

4.	 Dougherty NJ. A review of cerebral palsy for 
the oral health professional. Dent Clin N Am.; 
53(2):329–338 (2009).

5.	 Shubhangi Amit Mani, Nilesh Mote, Mitesh 
Kathariya,  Kunal Dilip Pawar, Adaptation and 
Development of Dental Procedure in Cerebral 
Palsy, Pravara Med Rev; 7(4)17-22 (2015).

6.	 Koster S. The diagnosis of disorders of 
occlusion in children with cerebral palsy. J 
Dent Child; 23:81-3 (1956).

7.	 Lyons DC. An evaluation of the effects of 
cerebral palsy on dentofacial development, 
especially occlusion of the teeth. J Pediatr; 
49:432-6 (1956).

8.	 Album MM, Krogman WM, Baker D, Colwell 
FH. An evaluation of the dental profile of 
neuromuscular deficit patients: a pilot Study. 
J Dent Child ; 31 :204-27 (1964).

9.	 Nidhi Sehrawat, ,Mohit Marwaha, Kalpana  

Bansal and Radhika Chopra , Cerebral palsy 
: A dental update, International journal of 
paediatric dentistry, 7(2):109-118 (2014).

10.	 J. Siegel, “Dental findings in cerebral palsy,” 
Journal of Dentistry for Children, 27(3): 
233–238 (1960).

11.	 M. T. B. Rodrigues Dos Santos, D. Masiero, 
N. F. Novo, and M. R. Simionato, “Oral 
conditions in children with cerebral palsy,” 
Journal of Dentistry for Children, 70(1): 40–46 
(2003).

12.	 A. C. D. Peres, M. O. Ribeiro, Y. Juliano, M. 
F. Cesar, and R. C. A. Santos, “Occurrence 
of bruxism in a sample of Brazilian children 
with cerebral palsy,” Special Care in Dentistry, 
27(2):73–76 (2007).

13.	 R. G. Cash, “Bruxism in children: review 
of the literature,” Journal of Pedodontics, 
12(2):107–127 (1988).

14.	 Sochaniwskyj AE, Koheil RM, Bablich K, 
Milner M, Kenny DJ, Oral motor functioning, 
frequency of swallowing and drooling in 
normal children and in children with cerebral 
palsy, Arch Phys Med Rehabil, 67(12): 866-74 
(1986).

15.	 Hockstein NG, Samadi DS, Gendron K, 
Handler SD. Sialorrhea A Management 
Challenge. AmFam Physician, 69(2): 628-34 
(2004).  

16.	 Ogg HL. Oral-pharyngeal development and 
evaluation. Phys Ther, 55(3):235-41 (1975).

17.	 Blasco PA, Allaire JH. Drooling in the 
developmentally disabled: management 
practices and recommendations. Consortium 



562 RAJENDRAN et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 557-563 (2018)

on Drooling. Dev Med Child Neurol, 
34(10):849-62 (1992).

18.	 Franklin DL, Luther F, Curzon ME. The 
prevalence of malocclusion in children with 
cerebral palsy, Eur J Orthod; 18(6):637-43 
(1996).

19.	 Mijna Hadders-Algra ,Early Diagnosis and 
Early Intervention in Cerebral Palsy, Frontiers 
in Neurology. 5:Article 185, pg1-13 (2014).

20.	 S.A. Raver , Levels of Mental Retardation 
and Range of Supports Required,  Early 
Childhood Special Education - 0 to 8 Years: 
Chapter- Strategies for Positive Outcomes,  
2009 edition, p. 228.

21.	 Naham C. Cons, J. Jenny, and K. Kohout, 
DAI: The dental aesthetic index, Iowa City, 
Iowa: College of Dentistry, University of Iowa; 
1986.

22.	 Palisano, Rosenbaum, Walter et al , 
Development and reliability of a system to 
classify gross motor function in children 
with cerebral palsy. Dev Med Child Neurol.; 
39(4):214–223 (1997).

23.	 Graham HK, Harvey A, Rodda J, Nattrass 
GR, Pirpiris M. The functional mobility scale. 
J Pediatr Orthop. 24(5):514–520 (2004).

24.	 Eliasson AC, Krumlinde-Sundholm L, 
Rosblad B, Beckung E, Arner M, Ohrvall 
AM, Rosenbaum P. The manual ability 
classification system for children with cerebral 
palsy: scale develop- ment and evidence of 
validity and reliability. Dev Med Child Neurol. 
48(7):549–554 (2006).

25.	 Cristiana Aroeira G. R. Oliveira, Viviane 
Andrade Cancio de Paula,et al, , Bruxism 
Control in a Child with Cerebral Palsy, , ISRN 
Dentistry, Volume 2011, Article ID 146915

26.	 Silverman E, Cohen M: A universal direct 
bonding system  for  both  metal  and   plastic  
brackets. AJODO; 62(3): 236-244 (1972).

27.	 Bon Chan Koo, Chun-Hsi Chung, Robert L. 
Vanarsdall, Comparison of the accuracy of 
bracket placement between direct and indirect 
bonding techniques, AJODO, 116(3):346-51 
(1999).

28.	 AnoopSondhi, Efficient and effective indirect 
bonding, AJODO, 115(4) :352-9 (1999).

29.	 Behnam, Mirzakouchaki, Soodabeh Kimyai, 
Mahboubeh Hydari et al ,Effect of self-etching 
primer/adhesive and conventional bonding 
on the shear bond strength in metallic and 

ceramic brackets, Med Oral Patol Oral Cir 
Bucal.; 17(1):164-70 (2012).

30.	 Larmour CJ, Stirrups DR. An ex vivo 
assessment of a bonding technique using a 
self-etching primer. J Orthod. 30(3):225–228 
(2003).

31.	 Padhraig S. Fleming and Ama Johal ,Self-
Ligating Brackets in Orthodontic, Angle 
Orthodontist, 80(3): 575-584 (2010).

32.	 Sebastian Baumgaertel, Mohammad R. 
Razavi, Mark G. Hans Mini-implant anchorage 
for the orthodontic practitioner, 133(4):621-27 
(2008).

33.	 0_can HN,  Metin-Gürsoy G,  Kale-Varlik 
,Functional and fixed orthodontic treatment 
in a child with cerebral palsy, AJODO,  
145(4):523-33 (2014). 

34.	 TizianoBaccetti, Lorenzo Franchi, Christopher 
G. Cameron,James A. McNamara Jr., 
Treatment Timing for Rapid Maxillary 
Expansion Angle Orthodontist,2001,  Vol 
71(5): 343-50

35.	 Little, Kubba & Hussain, An evidence-based 
approach to the child who drools saliva, 
Clinical Otolaryngology Clin Otolaryngol, 
34(3):236-9 (2009).

36.	 Haberfellner, ISMAR: An autotherapeutic 
device assisting patients from drooling to 
articulated speech, Pediatric Rehabilitation, 
8(4): 248–262 (2005).

37.	 Tahmassebi, Luther, Relationship between lip 
position and drooling in children with cerebral 
palsy, European Journal of Paediatric 
Dentistry• 3/2004 151-56

38.	 Charlie J. Inga ,Anil K. Reddy ,Stanley A. 
Richardson ,Brian Sanders, Appliance for 
chronic drooling in cerebral palsy patients, 
American Academy of Pediatric Dentistry 
Pediatric Dentistry, 23:3, 241-2 (2001).

39.	 Tiziano Baccetti, Lorenzo Franchi, Linda 
Ratner Toth, and James A. McNamara, 
Treatment timing for Twin-block therapy, 
AJODO, 118(2):159-70 (2000).

40.	 Candice B. Zemnick ,Labial Protection Device 
for a Child Patient with Cerebral Palsy: A Case 
Report, The Journal of Implant & Advanced 
Clinical Dentistry, 1(5):71-77 (2009).

41.	 Henriques FP, Janson G, Henriques JFC, 
Pupulim DC. Effects of cervical headgear 
appliance: a systematic review. Dental Press 
Journal of Orthodontics. 20(4):76-81 (2015).



563RAJENDRAN et al., Biomed. & Pharmacol. J.,  Vol. 11(1), 557-563 (2018)

42.	 Yasser L. Abdelnaby and Essam A. Nassar, 
Chin cup effects using two different force 
magnitudes in the management of Class III 
malocclusions , Angle Orthod.; 80(5):957-62 
(2010).

43.	 Demir A, Babacan H, Nalcac1 R, Topcuoglu 

T. Comparison of retention characteristics of 
Essix and Hawley retainers. Korean Journal 
of Orthodontics.; 42(5):255-262 (2012).  

44.	 Adit Arora, Amit prakash, Orthodontic 
management in children with special needs, 
International Journal of Medical Dentistry, 
3(3):207-11 (2013).


