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Abstract

Objective. To show the orthodontic treatment in a 8-year-old patient
affected by Ectodermal Dysplasia (hypohidrotic type) and presenting
multiple agenesiae, contraction of the maxilla and skeletal Class III
malocclusion.

Study design. Because of both oligodontia of primary and secon-
dary dentition and no good retention and anchoring, a hybrid modified
rapid palatal expander (RPE) was used. It presented dental anchoring
with two bands on first upper molars and skeletal anchoring with two
miniscrews in the anterior palate. The project included the use of a
CBTC for the bone examination and precise silicon dental impression
for the insertion of miniscrews.

Results. The procedure was successful and the patient solved the
expansion in few days, so RPE has been embedded throughout 6 months
in order to develop the bone at the median suture.

Conclusion. This case report can be considered as a valid example
for approaching patients affected by Ectodermal Dysplasia with multi-
ple agenesiae and palatal contraction because of the difficult retention.
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Introduction

Ectodermic Dysplasias (ED) are an assorted group of
malformed genetic syndromes characterized by hypopla-
sia, aplasia as well as dystrophy of ectodermic structures
(1-2).

Patients affected by ED have one or more structure ab-
normalities of ectoderma such as: hair, teeth, nails, sweat
glands, cranio-facial structure, fingers (3).

Since 1971 only 8 types of DE existed, while nowadays
more than 200 types have been accounted for; the genes
involved are 64 and 3 chromosomal loci that cause a genetic
transmission both dominant and recessive as well as both
dominant and recessive X-linked.

The most intensive kind of DE is the hypohidrotic one

with an incidence of 1 to 7 in every 10 000 newborns and is
more common and severe in caucasic males (4-5). As regards
the oral manifestations, these patients show abnormalities
of quantity, shape and structure teeth both in primary and
secondary dentition (5). The alterations which concern the
number of teeth are mostly hypodontia (genetic absence of
teeth), anodontia (total absence of teeth) (6). In secondary
dentition the average of absent teeth is 23.7 and the mean
number of erupted teeth is 9 (7) (upper central incisors
42%, first upper molars 41%, first lower molars 39%, upper
canines 22%) (8-9). Absence of many teeth is often the first
signal of the pathology and induces parents to specialistic
tests. Hypodontia and anodontia involve not only the alveolar
crest but can also cause hypoplasia of both jaws, and conduce
to a lost vertical occlusal dimension and to a reduction of
facial height of the patient (10-11). These authors identify
a third skeletal tendency class because of an insufficient
vertical development of alveolar processes (12).

As regards the abnormalities of the shape they concern
the presence of conoid teeth in incisal area and globular teeth
in posterior zone (13).

The mutation of the structure involves the enamel that
appears immature or hypocalcified or hypoplasic. There are
many other characteristic signs at mucosae, such as: absence
of labial groove, double labial frenulum, keratosis of oral
mucosa, gingival fibromatosis, papillomas of gums and lips,
aggressive periodontitis (14-15).

The gold treatment of this pathology is early diagnosis
and multidisciplinary approach both medical (pediatrician,
ophthalmologist, dermatologist, otolaryngologist, psy-
chologist, speech therapist) and dental (pediatric dentist,
orthodontist, prosthodontist) one.

The first step of diagnosis is the family anamnesis, in
order to research other cases of ED or other abnormalities
such as absence of teeth, lateness of eruption, hyperthermia,
otitis and commonly pharyngitis. On Literature there are
several studies about the use of orthodontic miniscrews
which show that miniscrews must have a diameter from 1.2
to 2 mm and length from 6 to 12 mm. The sites of insertion
are under the nasal backbone, palate, infrazygomatic crest,
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jaw tuberosity, alveolar processes between roots, symphysis,
parasymphysis, alveolar processes and the area back to mo-
lars (15-18). The indications for treatment with miniscrews
are: molar protraction, indirect anchorage for space closure,
intrusion of supererupted tooth, intrusion for anterior open-
bite, anterior en masse retraction, molar uprighting intrusion
for maxillary cant, molar distalization, traction on impacted
canine, attachment for protraction face mask (19).

Side effects for using these miniscrews include problems
of healing, compromised immune defense, bleeding disor-
ders, an inadequate oral hygiene (20-21).

The incidence of failures on miniscrews is quite low
and the most of it is in patients under 20 years of age but it
is totally independent on site of insertion as well as sex of
the patient (22-23).

There is no side effect for using miniscrews during pe-
diatric age; nevertheless, the presence of all permanent teeth
is quite important in order to preserve dental gems.

In a study available since 2010, it is described the use of
hybrid rapid palatal expander with dental anchoring on first
upper molars and skeletal anchoring with two miniscrew on
the anterior palate (24). There are other similar studies with
the use of RPE (Rapid palatal Expander) with miniscrews
(25-29), but there is no evidence of the use of RPE with
miniscrews in a patient affected by DE on Literature. So
the aim of this paper was to show the orthodontic treatment
in a 8 year-old patient affected by Ectodermal Dysplasia
(hypohidrotic type) with contraction of the maxilla and
skeletal Class III malocclusion.

Case Report

An 8-year old patient affected by Hyprohidrotic Ectoder-
mic Dysplasia as well as his mother and brother presented to
Pediatric Dentistry Unit, Department of Dental and maxillo-
facial Sciences, Sapienza University of Rome.

The pathologic anamnesis showed the presence of DE,
OSAS (30) and oral breathing.

The extraoral exam revealed brachifacial type, small
chin, acute nose-labial angle, protruded lips, projecting
and square-shaped forehead, protruded eyebrows, creases
and pigmentations in periocular area, small nose, big ears,
blonde thin fine hair (Fig.la-1b) .

The intraoral exam underlined the multiple age-
nesis of primary and secondary teeth verified with
orthopantomography(31) (Fig 1c).

The maxilla presented: central primary incisors, primary
canines, the second primary molars and the first permanent
molars, while in the orthopantomography were the gem of
the permanent incisor.

In the mandible only second primary molars and first
permanent molars were present.

The objective exam and plaster models showed as
hypotrophy of both jaws and the maxilla decreased both on
transversal and on sagittal planes. Exams also showed thin
and small edentulous crests.

Cephalometric analysis underlined first skeletal class
with a light tendency of third skeletal class, hypo-divergence,
counterclockwise growing, reduced anterior facial height.
(SNA=72,4°; SNAB=73.2°; ANB=-0.8°; N-S-Ar= 130.1°;

Fig. 1a: intraoral frontal view; 1b: intraoral
occlusal view; 1c: orthopantomography
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S-Ar-Go= 130.3°; Ar-Go-Me=127.6°; >=388°; S-Go=52.3;
N-me=81.2; FMA=1.7°).

After signing an informed consent, the first step of the
therapy was solving the transversal contraction of the maxilla
also for the breathing problems. The treatment protocol was
conformed to the ethical guidelines of the 1975 Declaration
of Helsinki.

Because of both oligodontia of the primary and sec-
ondary dentition and no good retention and anchoring, we
decided to devise a hybrid modified rapid palatal expander:
dental anchoring with two bands on first upper molars and
skeletal anchoring with two miniscrews in the anterior pal-
ate (32).

A study published in 2011 suggested the insertion of
miniscrews in the anterior palate because of the good density
of the bone and the optimal anchorage for every movement,
especially for the expansion of the palate(33). Because of
the presence of dental gem and the hypotrophic bone it
was necessary to realize a CBCT to verify the quantity of
available bone and space for the correct insertion of the
miniscrew (34) (Fig.2).

In order to have a very precise indication for the place-
ment of miniscrews it was created a surgical template
(vacuum-formed) with two overstuffed holes with gutta-
percha that the patient put on to execute a CBCT. The
CBCT showed a reduction of the maxilla with the possibility
to insert miniscrews having 6mm length and 1.8 mm diam-
eter. The vacuum-formed template was also used during
surgery as a guide for miniscrew placement (Imtec ORTHO
Implant, IMTEC Corp, Ardmore, OK). Also, there was an

Fig. 2. CBCT

O-Cap integrated on the head of the miniscrew where it was
possible to settle the RPE. The whole orthodontic appliance
was made in titanium.

For the surgery, under local anesthesia the surgeon
placed miniscrews used a 1.1-mm-diameter pilot drill
rotating no greater than 1000 rpm in order to prepare a
cautiously shallow perforation of the cortical plate under
sterile irrigation.

The implants were placed using the straight driver and
tightened to approximately 40 N/cm.

It was important to reach a good parallelism between
miniscrews for an optimal distribution of the forces of RPE
(Fig. 3a). After the insertion of miniscrews, the surgeon
put the O-Cap and took a high-precision silicon dental
impression. The laboratory produced a titanium modified
RPE with other two miniscrews similar to the ones on the
dental impression.

RPE was fixed with vetroionomer cement on bands on
first upper molars and the protocol consisted of two activa-
tions a day for 12 days (Fig.3b).

During the following check, the patient was exposed to
occlusal X-ray in order to verify the diastases of the median
palatal suture. The protocol was successful and the patient
solved the expansion in a few days, but RPE remained fixed
for 6 months for the development of the bone at the median
suture (fig. 3c). After that, there was the resolution of the
transverse contraction but esthetics had to be preserved (35).
In order to guarantee a functional occlusion and esthetic
smile, the laboratory produced two prostheses with artificial
teeth in the anterior area with a dental and mucosal anchor-
age: 4 upper incisors and 4 lower incisors (Fig.3d).

The follow-up, after two years from the expansion with
modified RPE, showed the keeping of the expansion and the
eruption of another conoid in the incisal zone (Fig.4a-4b).

Discussion and Conclusions

Ellis and McNamara (36) found that 65-67% of all
Class III malocclusions were characterized by maxillary
deficiency. In subjects whose mandible is not markedly af-
fected, orthopaedic forces can be used in order to stimulate
and guide maxillary growth. Different extraoral appliances
have been used to correct maxillary deficiency, such as
facemasks and reverse pull headgears but they are linked to
patient compliance due to their size and appearance (37).
Recently, miniscrews (mini-implants) have resulted most
used because they are easier to both insert and remove
(38-39). There is no evidence-based evaluation of the al-
lergic/inflammatory reaction either to orthodontic titanium
miniscrews in adolescents and young adults (40). In order
to minimize the failure of miniscrew implants, proper oral
hygiene instruction and effective supervision should be
given for < 12-year-old patients(41). Although this popular-
ity, Rodriguez de Guzman-Barrera J et al (42). concluded
that skeletal anchorage is an effective treatment for treating
skeletal Class III malocclusion, but when compared with
other traditional treatments such as disjunction and face
mask, there is no clear evidence that skeletal anchorage
improves the results. In Literature regarding patients af-
fected by genetic diseases there is a study about Down’ s
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Fig.3a: the inserted miniscrews in frontal wiew; 3b: RPE banded on teeth; 3c: intraoral frontal view after expansion

3d: esthetic prostheses

Fig 4a: 2-year follow-up after with the eruption of another conoid; 4b: occlusal view of 2-year follow-up

syndrome patients(43) treated with miniscrews but there is
no evidence of using miniscrews in patients affected by ED.
In these patients the lack of tooth eruption and consequent
decreased functional stimulation contribute to alveolar bone
dysplasia, osteopenia, height reduction, and a knife edge
alveolar ridge, which can complicate their oral rehabilitation.
The oral alterations of ED may affect patient mastication,
nutrition, and maxillary development. Patients might also
have difficulties with phonetics and esthetics, commonly
resulting in emotional problems such as low self-esteem and
limited social interactions (44). Despite international efforts
toward a standard dental treatment for patients with ED, no
specific clinical treatment protocol has yet been defined for

the dental management of the heterogeneous anomalies in
ED (45-46). An early oral rehabilitation of young patients is
fundamental to improve their social interaction and restore
their speech and masticatory function. So miniscrews could
be a possible key to solve some skeletal problems in an
optimal way. In order to have a good answer to the therapy,
it is important to select the patient for: systemic health, age,
compliance, oligodontia, hypotrophy of the jaws, location of
dental gems. Miniscrews can give the good distribution of
forces without dental effects. This case report can be consid-
ered as a valid example for approaching patient affected by
DE with multiple agenesiae and palatal contraction because
of the difficult retention.



el72

G. lerardo et al.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

Priolo M. Ectodermal dysplasias: an overview and update of
clinical and molecular-functional mechanisms. Am J Med
Genet A. 2009 Sep;149A(9):2003-13

Montanari M, Callea M, Battelli F, et al. Oral rehabilitation
of children with ectodermal dysplasia. BMJ Case Rep. 2012
Jun 21;2012. pii: ber0120125652

Halai T, Stevens C. Ectodermal Dysplasia: A Clinical
Overview for the Dental Practitioner. Dent Update. 2015
Oct;42(8):779-80, 783-4, 787-8 passim

Cambiaghi S, Restano L, Pidkkonen K, et al. Clinical findings
in mosaic carriers of hypohidrotic ectodermal dysplasia. Arch
Dermatol. 2000; 136(2):217-24

Olivares JM, Hidalgo A, Pavez JP, et al. Functional and es-
thetic restorative treatment with preheated resins in a patient
with ectodermic dysplasia: A clinical report. J Prosthet Dent.
2017 Jul 11. pii: S0022-3913(17)30304-9

Luzzi V, Ierardo G, Consoli G, et al. Clinical and radiographic
association between tooth agenesis and systemic pathology
on a group of children from U.O.C. of paediatric dentistry
of Sapienza University, Rome. Ann Ig. 2010; 22(1):61-7
Lexner MO, Bardow A, Juncker I, et al. X-linked hypohi-
drotic ectodermal dysplasia. Genetic and dental findings in
67 Danish patients from 19 families. Clin Genet. 2008; 74:
252-9

Nakata M, Koshiba H, Eto K, et al. A genetic study of ano-
dontia in X-linked hypohidrotic ectodermal dysplasia. Am J
Hum Genet. 1980; 32 (6):908-19

Guckes AD, Roberts MW, McCarthy GR. Pattern of perma-
nent teeth present in individuals with ectodermal dysplasia
and severe hypodontia suggests treatment with dental im-
plants. Pediatr Dent 1998; 20:278-80

Bondarets N, McDonald F. Analysis of the vertical facial form
in patients with severe hypodontia. Am J Phys Anthropol.
2000 Feb;111(2):177-84

Sunjay Suri, Robert P. Carmichael, Bryan D. Tompson.
Simultaneous functional and fixed therapy for growth modi-
fication and dental alignment prior to prosthetic habilitation
in hypohidrotic ectodermal dysplasia: A clinical report. J
Prosthet Dent 2004; 92: 428-33

Bondarets N, Jones RM, McDonald F. Analysis of facial
growth in subjects with syndromic ectodermal dysplasia:
a longitudinal analysis. Orthod Craniofac Res 2002 May;
5(2):71-84

Dall’Oca S, Ceppi E, Pompa G, et. X-linked hypohidrotic ec-
todermal dysplasia: a ten-year case report and clinical consi-
derations. Eur J Paediatr Dent. 2008 Dec;9(4 Suppl):14-8.
Bergendal B. Orodental manifestations in ectodermal dyspla-
sia-a review. Am J Med Genet A. 2014 Oct;164A(10):2465-
71.

Garg KK, Gupta M. Assessment of stability of orthodontic
mini-implants under orthodontic loading: A computed tomo-
graphy study. Indian J Dent Res. 2015; 26(3):237-43
Miyawaki S, Tomonari H, Yagi T, et al. Development of a no-
vel spike-like auxiliary skeletal anchorage device to enhance
miniscrew stability. Am J Orthod Dentofacial Orthop. 2015
Aug;148(2):338-44

Jing Y, Han X, GuoY, Li J, Bai D. Nonsurgical correction of
a Class III malocclusion in an adult by miniscrew-assisted
mandibular dentition distalization. Am J Orthod Dentofacial
Orthop. 2013 Jun;143(6):877-87

Deguchi T, Kurosaka H, Oikawa H, et al. Comparison of
orthodontic treatment outcomes in adults with skeletal open

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

bite between conventional edgewise treatment and implant-
anchored orthodontics. Am J Orthod Dentofacial Orthop.
2011 Apr;139(4 Suppl):S60-8

Hyde JD, King GJ, Greenlee GM, et al. Survey of orthodon-
tists’ attitudes and experiences regarding miniscrew implants.
J Clin Orthod. 2010 Aug;44(8):481-6

Chen YJ, Chang HH, Huang CY, et al. A retrospective
analysis of the failure rate of three different orthodontic
skeletal anchorage systems. Clin Oral Implants Res. 2007
Dec;18(6):768-75

Cornelius CP, Ehrenfeld M. The Use of MMF Screws: Surgi-
cal Technique, Indications, Contraindications, and Common
Problems in Review of the Literature. Craniomaxillofac
Trauma Reconstr. 2010 Jun;3(2):55-80

Motoyoshi M, Yoshida T, Ono A, et al. Effect of cortical
bone thickness and implant placement torque on stability of
orthodontic mini-implants. Int J Oral Maxillofac Implants.
2007 Sep-Oct; 22(5):779-84

Miyawaki S, Koyama I, Inoue M, et al. Factors associated
with the stability of titanium screws placed in the posterior
region for orthodontic anchorage. Am J Orthod Dentofacial
Orthop. 2003 Oct;124(4):373-8

Ludwig B, Glas B, Bowman SJ, et al. Miniscrew-supported
Class III treatment with the Hybrid RPE Advancer. J Clin
Orthod. 2010 Sep;44(9):533-9

Buschang PH, Carrillo R, Rossouw PE. Orthopedic correc-
tion of growing hyperdivergent, retrognathic patients with
miniscrew implants. J Oral Maxillofac Surg. 2011 Mar;
69(3):754-62

Cunha ACD, Lee H, Nojima LI, et al. Miniscrew-assisted
rapid palatal expansion for managing arch perimeter in an
adult patient. Dental Press J Orthod. 2017; 22(3):97-108
Park JJ, Park YC, Lee KIJ, et al. Skeletal and dentoalveolar
changes after miniscrew-assisted rapid palatal expansion in
young adults: A cone-beam computed tomography study.
Korean J Orthod. 2017 Mar; 47(2):77-86

Hourfar J, Ruff CJ, Wilmes B, et al. Rapid Maxillary Expan-
sion and Upper-Molar Distalization with a Miniscrew-Sup-
ported Hybrid Appliance. J Clin Orthod. 2016 Aug;50(8):476-
484. PubMed PMID: 27710949.

Kim KB, Helmkamp ME. Miniscrew implant-supported rapid
maxillary expansion. J Clin Orthod. 2012 Oct;46(10):608-
12.

Luzzi V, Di Carlo G, Saccucci M, et al. Craniofacial morpho-
logy and airflow in children with primary snoring. Eur Rev
Med Pharmacol Sci. 2016 Oct;20(19):3965-71

Auconi P, Caldarelli G, Scala A, et al. A network appro-
ach to orthodontic diagnosis. Orthod Craniofac Res. 2011
Nov;14(4):189-97

Ierardo G, Calcagnile F, Luzzi V, et al. Osteogenesis imper-
fecta and rapid maxillary expansion: Report of 3 patients.
Am J Orthod Dentofacial Orthop. 2015 Jul;148(1):130-7
Ludwig B, Glasl B, Bowman SJ, et al. Anatomical guidelines
for miniscrew insertion: palatal sites. J Clin Orthod. 2011
Aug;45(8):433-41

Di Carlo G, Saccucci M, lerardo G, et al. Rapid Maxillary
Expansion and Upper Airway Morphology: A Systematic
Review on the Role of Cone Beam Computed Tomography.
Biomed Res Int. 2017; 2017:5460429

Ierardo G, Luzzi V, Vestri A, et al. Evaluation of customer
satisfaction at the Department of Paediatric Dentistry of
“Sapienza” University of Rome. EurJ Paediatr Dent. 2008
Mar; 9(1):30-6

Ellis EE, McNamara JAJr. Components of adults Class III



Rapid palate expansion in ectodermic dysplasic patient

el73

37.

38.

39.

40.

41.

open bit malocclusion. Am J Orthod Dentofacial Orthop
1984; 85: 277-90

Fields HW, Proffit WR. Treatment of skeletal problems in
children. In HW Fields, Proffit WR, Sarver DM (eds.). Con-
temporary orthodontics, 4th Edn. St Louis: Mosby, 2007;
495-511

Kuroda S, Sugawara Y, Deguchi T, et al. Clinical use of mi-
niscrew implant as orthodontic anchorage: success rate and
postoperative discomfort. Am J Orthod Dentofacial Orthop
2007; 131:9-15

Jamilian A, Showkatbakhsh R. Treatment of maxillary defi-
ciency by miniscrew implants--a case report. J Orthod. 2010
Mar; 37(1):56-61

Antoszewska J, Raftowicz-Wojcik K, Kawala B, et al. Bio-
logical factors involved in implant-anchored orthodontics
and in prosthetic-implant therapy: a literature review. Arch
Immunol Ther Exp (Warsz). 2010 Oct;58(5):379-83

Jing Z, Wu Y, Jiang W, et al. Factors Affecting the Clini-
cal Success Rate of Miniscrew Implants for Orthodontic
Treatment. Int J Oral Maxillofac Implants. 2016 Jul-Aug;
31(4):835-41

42.

43.

44.

45.

46.

Rodriguez de Guzman-Barrera J, Sdez Martinez C, Boronat-
Catald M, et al. Effectiveness of interceptive treatment
of class III malocclusions with skeletal anchorage: A sy-
stematic review and meta-analysis. PLoS One. 2017 Mar
22;12(3):e0173875

Diniz-Freitas M, Seoane-Romero J, Fernandez-Varela M, et
al. Cone Beam Computed Tomography evaluation of palatal
bone thickness for miniscrew placement in Down’s syndrome.
Arch Oral Biol. 2015 Sep; 60(9):1333-9

WangY, He J, Decker AM, et al. Clinical outcomes of implant
therapy in ectodermal dysplasia patients: a systematic review.
Int J Oral Maxillofac Surg. 2016 Aug;45(8):1035-43
Klineberg I, Cameron A, Hobkirk J, et al. Rehabilitation of
children with ectodermal dysplasia. Part 2: an international
consensus meeting. Int J Oral Maxillofac Implants. 2013
Jul-Aug; 28(4):1101-9

Klineberg I, Cameron A, Whittle T, et al. Rehabilitation of
children with ectodermal dysplasia. Part 1: an international
Delphi study. Int J Oral Maxillofac Implants. 2013 Jul-
Aug;28(4):1090-100



