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CASE REPORT

Orthodontic treatment of an adolescent with cerebral
palsy – A case report
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Abstract
Cerebral palsy is a common cause of chronic motor neuron impairment. A
constant prevalence of 2 to 3/1000 births in industrialized countries has been
described.
This case report describes the treatment of a 9 year old boy presenting this form
of motor neuron impairment and class II malocclusion with an overjet of 14 mm,
hyperdivergent growth pattern and various habits.
Orthodontic treatment consisted mainly of a two-phase treatment. The first
phase was treated with removable appliances and followed by a phase with fixed
appliances.
Treatment durationwith removable appliances was 4 years and 5months and for
the fixed appliance phase, 1 year and 7 months.
A class I occlusion could be achieved in this case by removable and fixed
orthodontic appliances combined with adjunctive treatment for the hypotonic
orofacial musculature.
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1 INTRODUCTION

Infantile cerebral palsy (CP/ICP) is the most common
chronic motor neuron disease in childhood and was first
described by William Little in the 1840 s.1 The prevalence
of ICP in industrialized countries has been almost con-
stant for decades and is reported to be 2 to 3/1000 live
births.2,3 It is estimated that in Germany alone, approxi-
mately 80,000 children live with the consequences of brain
damage due to birth complications.4 In the year 2000,
the expert group for surveillance of CP in Europe named
three decisive characteristics for the definition of ICP. First,
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in addition to motor dysfunction, a posture and move-
ment disorder. Second, the permanence of the damage,
which is caused by variable factors. Third, damage to the
developing (fetal/early child) brain of the affected person
should be non-progressive.3 Bax et al. extended these cri-
teria by various other accompanying disorders, for exam-
ple, in the field of communication, behavior, perception
and sensory perception.5 Knowledge of the latter disor-
ders is important for dental and orthodontic care, diag-
nosis and therapy, which often is carried out in the sen-
sitive and intimate orofacial region. Patients affected by
CP are often reported to have various increased risks of
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dental problems such as caries, fall-related tooth frac-
tures andmalocclusions.6–9 Common symptoms are a class
II malocclusion, an increased overjet, open bite, mouth
breathing, drooling habit, a long face and an impairment
of orofacial musculature.10–12

2 CLINICAL CASE

2.1 History and diagnosis

In November 2012 a 9 year old Caucasian boy presented
at the dental clinic and dental school at the University
of Witten/Herdecke, Germany. In the general anamnesis
an assured diagnosis of CP with accompanying intellec-
tual and physical disabilities, growth disorders and a hemi-
paresis on the left side was reported. The patient did not
receive any prior dental treatment before attending the
university’s department of special care dentistry, where
he received regular dental examinations and oral hygiene
instructions. Elements of ritualized behavior-management
techniques, such as the “Tell-Show-Do-Technique” were
used by the dentist, aiming at improving the patientťs
cooperation. The patient was referred to the orthodontic
department at the age of 9 yearsmainly because of his class
II malocclusion. During the orthodontic treatment, pro-
fessional dental hygiene and individual prophylaxis mea-
sures (e.g., fluoride varnish application) were carried out
in the department for special care dentistry to support
oral hygiene, which were promoted by the parents of the
patient at home.
Extraoral examination in frontal view confirmed the

hemiparesis on the left side accompanied with a slight

Highlights

∙ Cerebral palsy is commonly associated with
class II malocclusion and impairment of orofa-
cial muscle function.

∙ As patients often suffer from intellectual disabil-
ities third party help is beneficial to provide oral
hygiene during orthodontic treatment.

∙ Behavioral management and logopedic treat-
ment are advised as adjunctive measures.

∙ Treatment with removable and fixed appliances
seem to be feasible for patients with cerebral
palsy.

mandibular deviation to the right. In the lateral view the
patient presented a convex profile with protruded lips in
the upper jaw in combination with lip incompetence, a
pronounced submental fold and an increased nasolabial
angle in addition to an increased lower facial third.
(Figure 1A, B).
The intraoral examination revealed a class II maloc-

clusion with an increased overjet of 14 mm, a deep bite
tendency (4 mm overbite), medial and lateral diastema.
The upper arch showed asymmetric constriction, rotated
front teeth and a slight midline shift to the right. The
lower teeth were rotated and crowded, with the crowd-
ing being more severe on the right side. Lower incisors
showed contact with the palatal gingiva. The molar rela-
tionship was a½ premolar width distal on the left side and
¾ premolar width distal on the right side in concordance
with a mandibular deviation to the right. Additionally, all

F IGURE 1 Pre-treatment extraoral facial photographs (A) frontal view (B) lateral view
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F IGURE 2 Pre-treatment dental casts (A) upper view (B) right lateral view (C) frontal view (D) left lateral view (E) lower view

F IGURE 3 Pretreatment cephalometric (A) and panoramic (B) radiographs

posterior teeth on the right side were in a buccal non-
occlusion (Figure 2A–E).
It was not possible to take all intraoral photos due to

lack of patient compliance at this stage. The appointment
for taking impressions was planned accordingly with an
extended time frame.

The panoramic radiograph showed no pathologies.
Cephalometric analysis presented a hyperdivergent
growth pattern with a skeletal class II and mandibular
retrognathia. The upper incisors were protruded and
proclined (Figure 3A, B). A summary of the cephalometric
analysis is shown in Table 1.
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TABLE 1 Cephalometric analysis with pre-treatment and in-treatment values

Measurement
Standard deviation of
caucasian deviation

Pre-treatment
values

In-treatment
values

Facial axis 90.0 +- 3.0◦ 79.8◦ 81.3◦

Facial depth 87.0 +- 3.0◦ 82.5◦ 85.3◦

Maxillaposition 64.0 +- 2.0◦ 58.5◦ 62.0◦

MP/FH 26.0 +-4.0◦ 30.2◦ 27.5◦

PP 1.0 +-4.0◦ 1.5◦ −1.2◦

SNA 82.0 +-3.0◦ 81.9◦ 83.9◦

SNB 80.0 +-3.0◦ 74.8◦ 75.8◦

ANB 2.0 +-2.0◦ 7.1◦ 8.1◦

Wits 0.0 +-2.0 mm 1.3 mm 6.6 mm
L1/A-Po 1.0 +-2.0 mm −0.5 mm 0.3 mm
U1/A-Po 4.0 +-2.0 mm 9.8 mm 10.4 mm
Interincisal angle 130.0 +-5.0◦ 121.4◦ 111.2◦

U6/PP 0.0 +-2.0 mm −6.8 mm 2.3 mm

[Correction added on 24 December 2021, after first online publication: Table 1 has been corrected in this version].

The patient presented several habits like chronic mouth
breathing, lip sucking and a visceral swallowing pattern.

2.2 Treatment objectives and
alternatives

Treatment objectives consisted of treatment of the skeletal
discrepancy, leveling the arches, correcting the dental mal-
occlusion and ensuring retention. Patient compliance is a
factor that has to be considered for successful treatment
with removable appliances. Logopedic adjunctive treat-
ment was instituted to improve the orofacial dysfunction,
correct the habits and prevent relapse of the orthodontic
procedures. Treatment alternatives discussed in the team
were, extraction therapy or distalization but these would
not be favorable for the posterior inclined profile of the
patient. Another alternative was to postpone treatment
until the end of growth was reached and to use surgical
modalities in combination with orthodontics. The latter
treatment option was rejected by the parental guardian.
Treatment was finally pursued with removable func-

tional appliances and fixed appliances, a combination
described earlier by Iscan et al. for teatment of a patient
with ICP.13 Retention phase was to be accomplished with
fixed and removable retainers.

2.3 Treatment progress

Active treatment time for this patient was 6 years which
included treatment with removable appliances for 4 years
and 5 months and with fixed appliances for 1 year and
7 months. The active phase was followed by a reten-

F IGURE 4 An activator appliance according to Karwetzky –
UBA Class II appliance

tion phase of 6 months. Treatment was initiated with a
Sander type II appliance. After one year this appliance
was replaced by an activator appliance according to Kar-
wetzky (UBA) (Figure 4). The UBA holds the mandible
in a forward position and supports lip closure and nasal
breathing. Recommended wear time for removable appli-
ances was at least 16 h per day as advised by Witt
et al.14
After 1 year and 2 months of phase one treatment

with the removable appliance new diagnostic records were
taken (Table 1, Figures 5–7). The upper incisors were
still in a proclined and protruded position and change
of overjet was not noticable. It was discussed within the
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F IGURE 5 In-treatment dental casts (A) upper view (B) right lateral view (C) frontal view (D) left lateral view (E) lower view

F IGURE 6 In-treatment diagnostic records - cephalometric (A) and panoramic (B) radiographs

team to stop treatment due to missing patient compli-
ance. After re-motivating the patient and using adjunctive
treatments like therapeutic horseback riding the patient
started to wear the appliance regularly but at the begin-

ning only during the horseback riding sessions. Wear time
was increased gradually and an increase in patient moti-
vation was noticed. Removable treatment was continued
for another 3 years and 3 months. During this the molar
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F IGURE 7 Cephalometric superimposition on Basion-Nasion
at CC-Point: black (pre-treatment) red (in-treatment)

relationship was improved bilaterally to½ premolar width
distal occlusion. The upper transverse width was reduced
and only tooth 15 remained in a buccal non-occlusion. The
transversewidth of the lower jawwas increased and crowd-
ing was mostly resolved. The overbite was reduced to 35
mm. New diagnostic records were not taken at this time
as the amount of diagnostic records to be taken is limited
by public health insurances in our country but intra- and
extraoral dental photographs were taken (Figures 8–9).
At this stage fixed appliance therapy for tooth alignment

was initiated. Leveling began with a 0.013-inch nickel-
titanium wire in a 0.018-inch bracket slot system. After
nine months of treatment and reaching a rectangular
0.016 × 0.016-inch nickel-titanium wire, class II elastics
with 5/16 inch diameter and 6oz forcewere applied. Class II
elastic wear had to be supported by the parental guardian.
For further correction of the overbite frontal palatal bite
ramps on teeth 11 and 21 were used. A fixed functional
appliance like the Bio Bite Corrector (BBC Orthotec, Bad
Reichenhall, Germany), to correct the class II occlusion
without the need of patient compliance, was suggested.
This device is a herbst derivative and the mandible can
likewise be positioned anteriorly, but instead of being
cemented on the teeth this device is attached to the stain-
less steelwire bilaterally and in both arches. The use of the
appliance was rejected by the patients guardian and the
class II elastics were changed to 4/16 inch diameter with 6
oz force and the patient was instructed to wear them full
time. Alignment was finished with a 0.016 × 0.022 inch
stainless steel arch wire. In the last 5 months of fixed appli-
ance treatment vertical triangular 3/16 inch elastics with a
force of 35 oz were used to ensure settling of the teeth.
At the end of the active treatment phase the class II

occlusion was corrected and both molar and canine class
I relationship was achieved. After 1 year and 7 months

the fixed appliance was removed, and a fixed retainer was
chosen for the lower arch. Additionally, vacuum formed
retainers were given to the patient for long term retention
in both arches. The removable retainers were to be worn at
least 15 h daily.

2.4 Treatment results

By means of orthodontic treatment supported by intensive
teamwork with the special care dentistry department and
adjunctive logopedic treatment a class I relationship with
physiological overbite and overjet could be achieved (Fig-
ure 10A–E). The overjet was reduced from 14 to 3 mm.
The buccal non-occlusion could be corrected. A physi-
ological swallowing pattern and better orofacial muscle
tonus could be achieved. However, the lip sucking habit
sometimes still occurs. Nasal breathing was enhanced but
could not be established. As shown in the post-treatment
panoramic radiograph no root resorption could be detected
and root parallelism was obtained (Figure 11). Radio-
graphic cephalometry was not pursued as radiation expo-
sure is to be limited as per governmental regulations and
would not affect further therapy. After 4 months of reten-
tion no changes had occurred and the treatment results
were stable (Figures 12–13).

3 DISCUSSION

Several studies recorded that patients with CP have
a high prevalence of dental problems and malocclu-
sions such as class II and therefore require orthodontic
treatment.8,10,15–18 Partly this may be a consequence of
the primary physical impairment of patients with CP due
to hyper- or hypofunction of muscle tone (sleep, spastic-
ity) depending on the severity.19,20 The patient showed
the afore mentioned typical dental problems associated
with CP like class II malocclusion, severely proclined
incisors with increased overjet and hypotonic orofacial
musculature.10–12 Often CP is also accompanied by intel-
lectual disability, which was also evident in the patient in
this case report.21 As a result, the ability and understand-
ing to perform certainmovement patterns or cultural tech-
niques such as brushing teeth is limited or even impossible
to perform independently. This insufficient self-efficacy for
daily body and oral hygiene requires support from third
parties such as people in the social environment (par-
ents, family members or special care). In addition, persis-
tent oral reflexes, such as the biting reflex, can make oral
hygiene difficult.19 In the presented case a caries-free den-
tition was found without the need for conservative ther-
apy. The dental status corresponds with information from
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F IGURE 8 In-treatment intraoral photography after removable appliance phase – intraoral photos (A) frontal view (B) lateral view for
overjet (C) right lateral view (D) upper occlusal view (E) left lateral view (F) lower occlusal view

F IGURE 9 In-treatment extraoral photography after removable appliance phase (A) frontal view (B) lateral view

other case reports and study data, which also described
mostly a caries-free dentition or lower DMFT-values in CP
patients compared to other types of disabilities or to the
normal population.18,22,23 An orthodontic treatment was

primarily necessary which had to be supported by a struc-
tured dental prophylaxis and behavioral concept. In com-
parison with reports from the literature, it is noteworthy
that the treatment phase with removable appliances of
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F IGURE 10 Pre-retention dental casts (A) upper view (B) right lateral view (C) frontal view (D) left lateral view (E) lower view

F IGURE 11 Retention phase – panoramic radiograph

4 years and 5months can be considered as very long. Other
authors treating patients with Cerebral Palsy show only a
treatment time of nearly 7months for the removable appli-
ance phase but time for fixed appliance wear was similar
to our treatment time with fixed appliances.13 It has been
reported that removable appliances tend to an increase of
the mandibular plane angle.24 As the angle was still in

standard deviation values and the severe SNB of 748◦ also
lead to a more hyperdivergent angle interpretation of the
facial axis it was decided in the team to start treatment
with removable appliance as a behavioral tool to get the
patient accustomed to treatment despite the afore men-
tioned side effects. Also the use of removable appliances
to treat orofacial dysfunctions and swallowing patterns
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F IGURE 1 2 Retention phase – extraoral photos (A) frontal view – lips closed (B) frontal view – smile (C) lateral view

F IGURE 13 Retention phase – intraoral photos (A) frontal view (B) lateral view for overjet (C) right lateral view (D) upper occlusal view
(E) left lateral view (F) lower occlusal view

especially in combination with myofunctional therapy
seems effective.25
The activator as described by Karwetzky consists of

two parts connected with wires in U-form, which can be
activated.26 This design provides the ability of stepwise

class II correction which is to be more effective than sin-
gle step advancement27,28 (Figure 4).
Within the first year the patient had problems to adapt

to the removable appliance and showed lack of compli-
ance. Through intensive logopedic work and wearing the
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appliance during therapeutic horseback riding the compli-
ance increased over the time. Therapeutic horseback rid-
ing has been related to enhancing the posture and motor
function in patients with CP.29,30 It could be beneficial to
integrate wearing orthodontic appliances during this pro-
cedure.
Due to unrest and poor patient cooperation during the

bonding procedure of the fixed appliance it was inserted
in two steps at different appointments. Maintaining suffi-
cient good oral hygiene is especially important during fixed
orthodontic therapy as its absence could lead to white spot
lesions or to absolute contraindication of fixed appliance
treatment.31 Consultation time during the appointments
was notmeasured but was subjectivelymore time consum-
ing as the parental guardian had to be instructed inten-
sively for hygiene and elastic wear.
Retention was to be accomplished with a fixed retainer

in the lower jaw and a vacuum formed retainer for night
timewear in the upper jaw. In literature there is not enough
evidence about retention protocols and this topic remains
subjective32 though a higher failure rate has been reported
for upper fixed retainers due to occlusal factors.33 After 2
years of adjunctive therapy, with intensive training of the
orofacial muscles, lip closure and nasal breathing could be
seen in the patient. Unfortunately these orofacial functions
could not be maintained as they would be favorable for
retention.

4 CONCLUSION

This case report describes the successful orthodontic treat-
ment of an adolescent with cerebral palsy with its bene-
fits and limitations. An early and adaptable treatment, an
interdisciplinary team and a regular follow-up even after
treatment is recommended. A class I occlusion could be
achieved but oral hygiene is still dependent on third party
support and orofacial function of soft tissues could not be
established permanently. In concordancewith theUNcon-
vention on the rights of people with disabilities, further
case reports or clinical studies in this field should be con-
ducted and published.34
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