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ABSTRACT

Incontinentia pigmenti is an uncommon, inherited disorder with predominantly ectodermal manifestations that is
associated with skin (100%), dental (90%), skeletal (40%), central nervous (40%), and ocular (35%) deformities. It is an X-
linked dominant disease, usually lethal in males and occurring in female infants. The dental effects include delayed eruption,
partial anodontia, microdontia, and cone or peg-shaped teeth. The dental, clinical, and radiological findings in a 16-year-old
female are presented here. The patient had peg-shaped teeth and a unilateral maxillary transverse discrepancy associated
with oligodontia in the maxillary and mandibular arches. Orthodontic treatment included rapid maxillary expansion and fixed
orthodontic therapy for prosthetic purposes and elimination of the functional midline shift.
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Incontinentia pigmenti (IP), also called Bloch-Sulzberger Syndrome or Bloch-Siemens syndrome, is a complex hereditary disease with

ectodermal, neurological, ocular, and dental manifestations.:

The cause of IP has been traced to a defect in a gene called NEMO, which is present on the X chromosome. The NEMO gene is of less
than average size, spanning about 23,000 bp. The NEMO gene produces a protein that is essential for cells, and defects in it result in IP.
Males with IP cannot survive without a functioning NEMO gene and thus die in utero. More than 95% of the reported cases are females, the
few males probably being the result of spontaneous mutations and die soon after birth. In females, some cells have a normal functioning
NEMO gene (from the normal X chromosome), whereas other cells have a defective NEMO gene. A major review of 635 cases by Carney
included only 16 affected males.2

IKK gamma/NEMO is the essential regulatory subunit of | kappa B kinase (IKK), encoded by an X-linked gene in humans. The regulator
subunit of IKK is required for nuclear factor B activation and resistance to tumor necrosis factor-induced apoptosis. Biopsies and cells
from IP patients exhibit defective IKK gamma/NEMO expression but normal expression of IKK catalytic subunits. This unique self-limiting
disease, the first to be genetically linked to the IKK signaling pathway, is dependent on X-chromosome inactivation.2



The disease is mostly characterized by dermatological features that occur in four stages, although all stages may not occur and several
stages may overlap. Stage 1 is characterized by erythema, vesicles, and pustules; stage 2 by papules, verrucous lesions, and
hyperkeratosis; stage 3 by hyperpigmentation; and stage 4 by pallor, atrophy, and scarring.% The pigmentary disturbance, an
autochthonous tattooing, is evident at or soon after birth and may be preceded by a phase suggesting inflammation in the skin. The
pigmentation and other residue of skin manifestations gradually resolve and usually disappear by adulthood.%:2

IP may affect the stomatognathic system and causes partial anodontia, microdontia, dysplastic (cone or peg-shaped) teeth, and
delayed eruption of teeth.2:2=19 Researchers have reported the dental defects in IP many times; however, only one of these reports
includes orthodontic treatment.11
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The case presented here illustrates the problems associated with multiple missing teeth in both arches, including the absence of all
molars in the maxillary arch, malpositioned teeth, and a maxillary transverse deficiency. The patient underwent rapid maxillary expansion
therapy, although no molars were present for anchorage, and treatment continued with fixed orthodontic appliances for prosthetic
purposes.

Diagnosis and treatment plan

The patient was a 16-year-old Caucasian female who presented for multidisciplinary treatment at the University of Cumhuriyet, Faculty of
Dentistry. Her problem was “the absence of posterior teeth and poor smile” (Figure 1A-E ©=). A diagnosis of IP had been made at birth.
Her mother had noted inflammatory vesicular skin alterations that changed into pigmented skin alterations especially on the trunk. These
gradually faded and disappeared by childhood. No other abnormalities were noted during childhood, except partial anodontia.

The intraoral panoramic radiograph showed that multiple teeth were missing in both arches (12, 16, 17, 26, 27, 36, 37, 41, 46, and 47),
that the wisdom teeth were not present, and that 15 and 22 were peg shaped (Figure 2 ©=). The mandible had a functional shift to the left
with a maxillary transverse discrepancy.

The cephalometric analysis revealed an SNA of 77°, SNB of 75°, and ANB of 2°, a Cl 1 jaw relationship, and a hormal mandibular plane
angle (FMA = 25°). The upper and lower incisors were retroclined (U,/ FH = 90°, L1/MP = 83°) (Eigure 3 =),

The functional midline shift, combined with some teeth that had migrated into the edentulous spaces, made prosthetic reconstruction
difficult without tooth preparation. Therefore, orthodontic treatment was planned to correct the midline and reposition the teeth.

The first step in the treatment plan for the establishment of good occlusal function was to expand the maxilla. A full-coverage acrylic
rapid maxillary expander was used to expand the maxilla transversally. The wide spaces and free ends at the maxillary molar region
presented a difficult problem for fixed prosthodontic therapy. Therefore, we planned to move the maxillary second premolars distally for use
as abutments. However, the distal movement of these teeth was delayed until expansion of the maxillary arch was completed.

Treatment progress

Expanding the maxilla was the first step in treatment. We choose a tooth- and tissue-borne full-coverage bonded acrylic splint expander
and covered all the teeth because of a reduced number of anchorage teeth (Figure 4 ©=). This type of expander is also effective for avoiding
unwanted tooth tipping.£212 The patient's maxilla was expanded by activating the appliance twice per day for 20 days (Figure 5 ©=). After
expansion had been achieved and the functional midline shift had corrected spontaneously, the appliance was cleaned and reused as a

removable retention appliance.

Retention treatment lasted 91 days after expansion. After the retention period, fixed appliances were placed in the maxillary arch, and
the second premolars were moved distally using nickel-titanium push coils with light forces. After the desired second premolar position

was achieved, Hawley retainers were inserted for retention. The total active treatment time was one year and three months (Figure 6A-E
O=).
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Kuster and Olbing2 reported a mentally retarded woman with an incomplete dentition and a history of skin lesions at birth. She had one
son and 11 daughters. Six of the girls showed incomplete dentition and IP.
Yamashiro et al*L presented a 21-year-old female who had multiple missing teeth, peg-shaped lower right canine and lower left
premolars, and some teeth that had migrated into the edentulous spaces. They concluded that prosthetic reconstruction without excessive



tooth preparation was difficult. Therefore, they used orthodontic treatment to reposition the teeth.

Partial anodontia and peg-shaped or otherwise malformed teeth are the most common abnormalities associated with IP.2:82 Our patient
had multiple missing teeth in both the maxilla and mandible in combination with late eruption. Before the orthodontic treatment, there was
almost no posterior occlusal function because of the absence of molar teeth. However, there was a good occlusal dimension in this case.

Our patient had multiple missing teeth in both arches, and the residual teeth had migrated into the neighboring and opposing edentulous
spaces. There was a functional midline shift due to the maxillary transverse discrepancy. These undesired conditions made prosthetic
procedures difficult because proper spaces for abutments were not available. Rapid maxillary expansion eliminated the functional midline
shift, and orthodontic repositioning of the malpositioned teeth provided a better basis for subsequent prosthetic procedures. In this case,
orthodontic treatment made the case manageable for prosthetic purposes (Figure 7A,B ©=). Although the literature contains many
research reports on this subject, this case is only the second reported example of orthodontic treatment of a patient with IP.
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« IP has characteristic abnormalities of the dentition that may aid in its diagnosis: hypodontia, delayed eruption, and cone or peg-
shaped crowns of the primary and permanent dentitions. These changes are similar to those observed in the anhidrotic form of ectodermal
dysplasia, which strongly suggest that IP is related.

« Patients with IP, like all other patients with hypodontia, require the combined specialist care of pediatric dentists, orthodontists, and
prosthodontists to achieve an optimal outcome.
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FIGURE 1. (A—E) Patient before treatment. Note multiple missing teeth in both arches and posterior unilateral crossbite. Mandible shift
to left due to the transverse maxillary discrepancy.
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FIGURE 2. Pretreatment panoramic radiograph. Note multiple missing teeth in the upper and lower arches
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FIGURE 3. Pretreatment cephalometric radiograph. The patient showed a skeletal Class | jaw-base relationship
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FIGURE 4. Full-coverage acrylic rapid maxillary expander

Click on thumbnail for full-sized image.

FIGURE 5. Panoramic radiograph of patient after 20 days of expansion.
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FIGURE 6. (A-E) Posttreatment intraoral photographs and cephalometric radiograph. Note the distalization of upper second premolars
and correction of functional midline shift due to the expansion of the maxilla.
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FIGURE 7. (a, b) Patient before and after orthodontic and prosthodontic treatment
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