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ABSTRACT

Background: Cerebral palsy is a disabling disorder that affects motor function of the person leading to many
other health related problems and dependency on others for meeting basic requirements and needs. Exact cause
of it is not known but many reasons have been speculated. Once afflicted endeavors are made to make one’s
living better. The facial regions suffers in the form of oro-facial musculature being involved leading other bony,
soft tissue and dental changes. Studies in India, done on cerebral palsy patients, focuses on oral health mainly.
This short study was done to bring our focus to muscle and bony changes in ones suffering from cerebral palsy as
compared to a control group of normal subjects.
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INTRODUCTION

Cerebral palsy (CP) is not a specific
disease entity but rather a collection of disabling
disorders caused by insult and permanent
damage to the brain in the prenatal and
perinatal periods, during which time the central
nervous system is still maturing. This disability
might involve muscle weakness, stiffness, or
paralysis; poor balance or irregular gait; and
uncoordinated or
resulting in significant impairment of functional
mobility. The overall prevalence of cerebral palsy is
reported to be about 2 per 1000 live births
worldwide. 2 The four major subtypes are spastic,

involuntary movements,!

dyskinetic/athetoid (slow, writhing involuntary
muscle movement), ataxic (low muscle tone and
poor coordination), and mixed cerebral palsy, with
spastic forms being the most common. (ICD 9 code
343.9)[factsheet].3 Many studies have been
conducted for the etiology, clinical spectrum and
distribution of clinical types, but relatively few

articles appear in the literature concerning the
oro-facial condition of cerebral palsy patients in
the Indian scenario. There have been studies on
their dental status which show dental problems
associated with suffering from cerebral palsy
include carious teeth, periodontitis, malocclusion,
bruxism and drooling.4567

According to Maria (2002) and Vaughan,
Neilson and O’'Dwyer (1988), patients with CP who
are more neurologically compromised have higher
functional involvement of the masticatory system
and structural involvement.8® The present study
assessed the correlation between the type of
Cerebral palsy and oral motor function/rigidity in
25 subjects afflicted with cerebral palsy against a
control group.

METHODOLOGY

For the study group, Twenty five patients
between the age range of 6 and 27 years
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Fig 1: Schematic Diagram of Bitemporal,
Bizygomatic and Bigonial Widths.
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Graph 1: Limb involvement among cerebral palsy
subjects (study group).
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Graph 2: Facial Muscle Invvolvement among
cerebral palsy subjects (study group).
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suffering from cerebral palsy attending
the outpatient Department of Narayan Sewa
Sansthan, Udaipur, India were randomly included
in the study, over a period of three months.
Children having mental disorder other than CP and
major medical issues was excluded from the study.
Control group comprised of the same number of
subjects who were gender - matched, corresponding
to the study group, from the OPD of darshan dental
college and hospital, Udaipur. Patient’s parent/
guardian were required to sign an informed consent
for clinical examination of the patient. The study
was carried out with a total of 50 subjects, 25 with
CP and 25 normal children.

A custom made Performa was filled after
taking complete history and clinical evaluation.
For review of systems and type of cerebral palsy of
study group, CP Centre Case-sheet was referred.
Oral musculature was evaluated based on visual
examination and on palpation of it in relaxed state
and when in function. Motor function of Cranial
nerves V, VII, X, XII was evaluated.10111213 The
evaluation of facial asymmetry was done by
assessing patient’s frontal profile picturel# using
coral draw 2010. Three lines were drawn
horizontally parallel to FH plane and to each other
(figurel). 1st- bitemporal i.e. most lateral point on
each side of forehead. 21d -Bizygomatic i.e. the most
lateral point of the soft tissue overlying each
zygomatic arch (zygion). 3rd -Bigonial i.e. soft tissue
overlying the most lateral point of each mandibular
angle (soft tissue gonion). Each extreme point in the
respective line was measured from midline!> as
bitemporal width (BTW), bizygomatic width (BZW)
and bigonial width (BGW) respectively and
compared. A master chart was prepared using 2007
Microsoft Excel sheet by assigning numerical values
for all the parameters of the study and following
observations were made.

RESULTS

The 25 subjects included in the study
group were within the age range of 6 and 27
years with an average age of 16 years and 8
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months. Of which 19 were males, 6 females. Control
group consisted of 25 random subjects within age
range of 12 to 25 years having an average age of 18
years. In the study group, out of the 25 subjects,
21  had spastic cerebral palsy ie 84%. On
evaluation of Limb involvement 12 were diplegic, 6
triplegic, 3 hemiplegic,3 quadriplegic and 1
monoplegic. (Graph 1) As noted in the present study
that 7 patients had involvement of buccinator of one
side atleast, 4 had involvement of both orbicularis
oris and buccinator muscle bilaterally. (Graph 2) 12
patients with involvement of muscles of
mastication, had difficulty in mouth-opening to
some degree (mild to moderate). Facial asymmetry
was marked in 12 subjects of the study group with
atleast one half of face (bitemporal, bizygomatic and
bigonial) more than 5 mm larger than the other
side. None of the control group showed such
features.

DISCUSSION

Though a number of studies have been
done on dental status of the patients suffering from
cerebral palsy, almost none are around to discuss
the effect of spastic oral muscles on oral
environment, functions, facial structures and its
changes. This short study is an attempt to bring to
notice the difficulties faced by such patients and
their care-givers in their endeavor to provide and
fulfill basic needs like food, nutrition and hygiene.

According to a study done in India by
Singhi et al. (2002), spastic quadriplegia
constitutes the predominant group (61%),
followed by spastic diplegia (22%).16 In
our study, out of the 25 subjects, 21 had spastic
i.e 84%. Also 7 patients had involvement of
buccinator of one side atleast, 4 had involvement of
both orbicularis oris and buccinator muscle
bilaterally(Graph 2). 12 CP  patients showed
involvement of muscles of mastication, had
difficulty in mouth-opening to some degree (mild to
moderate). There have been studies that report that
lesions in the CNS may cause involuntary
movements, excessive contortions, stiffness in
muscle groups, as well as limitations in voluntary
movements of face and masticatory muscles.1” It has
been observed that the presence of the dysfunction,
as well as mouth opening limitation and reduced
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occlusion strength (biting), are correlated with CP
patients.18

Out of 25 CP patients, 12 had atleast one side of face
more than 5 mm larger than the other side, which is
marked facial asymmetry as per Shaner et al.
(2000). They in their study have pointed out that
the normal limits of soft tissue asymmetry in the
measurements taken from the upper and middle
regions of the face does not exceed 5 mm in males
and 6 mm in females as a general rule.’® The
influence of the muscular system on the
morphology of the bones has long been recognized
[Moss, 1962]. Vargervik and Miller [1984] support
the idea that the epigenetic regulation of the bone is
performed by muscles, according to the functional
matrix theory. It is also reported that the
asymmetry of neuromuscular functions and the
masticatory apparatus can lead to an asymmetry of
the mandible and the cranium and facial asymmetry
inducing muscle dysfunction too [Captier et al,
2006]. Observation is that when asymmetric forces
act on the calvaria, craniofacial asymmetry often
results.20

Problems with orofacial musculature and
structure can create difficulties in jaw relations,
TM], occlusion, speech, swallowing, feeding. This
situations only worsens with age as normal bone
growth and functions fail to progress at the normal
pace.

CONCLUSION

Cerebral palsy is a disorder needing
multifunctional approach/management. It has been
observed in the above study that majority of patient
being spastic suffer from oro-facial musculature
stiffening, difficulty in jaw movements and facial
asymmetry.

We as dental care-givers focus on treating
the oral health status which is a symptom of
underlying malfunctioning oro-motor complex. It's
time we diverted our attention to the main cause
leading up to it and find ways to correct them. This
is an attempt to bring forth the problem; further
studies are required to put light on the subject.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this
article was reported.

97



Journal of Research and
Advancement in Dentistry
REFERENCES
1. Mcdonald RE, Avery DR, Dean JA; Dentistry for

10.

the Child and Adolescent, 8t ed. Mosby; 2004.

Robertson CMT, Watt M], Yasui Y. Changes in
the prevalence of cerebral palsy for children
born very prematurely within a population-
based program over 30 years. ] Am Med Assoc.
2007;297: 2733-2740.

Hagberg B, Sanner G, M. The
disequilibrium syndrome in cerebral palsy.
Clinical aspects and treatment. Acta. Paediatr.
Scand. 1972; 226:1-63.

Steen

Nallegowda M, Mathur V, Singh U, Prakash H,
et al . Oral health status in Indian children with
cerebral palsy- A pilot study. IJPMR. 2005;16:
1-4.

Bhavsar JP, Damle SG. Dental caries and oral
hygiene amongst 12-14 years old handicapped
children of Bombay, India. JISPPD. 1996; 14: 1-
3.

Tahmassebi JF, Curzon ME]. The cause of
drooling in children with cerebral palsy-
hypersalivation or  swallowing  defect.
International ] of Pediatric Dentistry. 2003; 13:
106-111

Strodel BJ. The effects of spastic cerebral palsy
on occlusion. ]. Dent. Child. 1987; 54: 255-260.

Maria ACF. Avaliagdo clinica do sistema
mastigatério em pacientes
cerebral do tipo tetraparesia espdastica. Sdo
Paulo: Escola Paulista de Medicina;
Universidade Federal de S3o Paulo, 2002.
[Dissertacdo de Mestrado em Fonoaudiologia].

com paralisia

Vaughan, CW, Neilson PD and O’Dwyer NJ.
Motor control deficits of orofacial muscles in
palsy. Neurology,
Neurosurgery, and Psychiatry. 1988; 51( 4):
534-539.

cerebral Journal of

Chaurasia B.D. BD Chaurasia's Human
Anatomy Regional and Applied Dissection and

Clinical: Vol. 3: Head-Neck Brain. CBS; 2013.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Bali H etal.
Keels MA, Long LM, Vann WF. Facial nerve
paralysis: report of two cases of Bell's

palsy. Pediatric dentistry. 1987; 9(I): 58-63.

J.K. Clinically Oriented Anatomy. Ed.5%.
Lipimncot Wms & Wilkins; 2006.

Kumar V, Thakur N. Bell’s Palsy: Review and
Case Report. ] Res Adv Dent. 2013; 2(2): 82-86.

Bricker, Steven L, Langlais, Robert P, Miller,
Craig S. Oral Diagnosis, Oral Medicine and
Treatment Planning. Ed. 2nd . Philadelphia: Lea
& Febiger; 1994.

Naini FB, Gill DS. Facial Aesthetics: 2. Clinical
Assessment. Dent Update. 2008; 35: 159-170.

Singhi PD, Ray M, Suri G. Clinical Spectrum of
Cerebral Palsy in North India - An Analysis of
1000 Cases. ]J. Trop. Pediatr. 2002; 48: 162-
166.

Nakajima I, Ohnishi T, Nagasawa A, Seki M, et
al. Relationship between the values of
masticatory efficiency and biting pressure in
with palsy--inter-
relationship between the maximum biting
pressure, chewing cycle and the value of
masticatory efficiency. The Journal of Nihon
University School of Dentistry. 1988; 30(3):
244-260.

children cerebral

Ortega AO, Guimardes AS, Ciamponi AL and
Marie SK. Frequency of temporomandibular
disorder signs in individuals with cerebral
palsy. Journal of Oral Rehabilitatio. 2008;
35(3): 191-195.

Ercan [, Ozdemir ST, Etoz A, Sigirli D, Tubbs RS,
Loukas M, Guney I. Facial asymmetry in young
healthy subjects evaluated by statistical shape
analysis. ]. Anat. 2008; 213: 663- 669.

Cohen M.M.
asynmtetry. All Common and/or well-known
causes of asymmtetry. Int ] Oral Maxillofac
Surg. 1995; 24: 127-133.

Perspectives of craniofacial

98



