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Abstract

This case report presents the dental management of a 13-year-old girl with mosaic trisomy 9.
She had: (1) severe psychomotor retardation; (2) short stature; (3) progressive microcephaly;
(4) flat feet; (5) genu valgum; and (6) severe kyphoscoliosis. Dysmorphic facial features
included: (1) maxillary prognathism; (2) narrow high-arched palate; (3) short philtrum;
(4) small low posterior dysplastic ears; and (5) down slanting palpebral fissures with right
eye ptosis. The case report describes initial treatment under general anesthesia and further
treatments using conscious sedation. Emphasis was placed on the need to adjust the treat-
ment to patient’s skeletal malformations and respiratory problems by adjusting her ability
to sit in the dental chair in an upright position. Supernumerary premolars and opalescent
changes of the maxillary incisors might be part of the clinical features related to trisomy 9
mosaic syndrome. (Pediatr Dent 2006;28:265-268)
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risomy 9 syndrome was first reported in 1973." Over
50 cases have been reported since then. Of these
case reports, only 5 patients reported until 1995
were older than 1.2 Trisomy 9 has a mosaic or nonmosaic
karyotype. Using fluorescence in situ hybridization (FISH)
studies of metaphase and interphase blood cells and skin
fibroblasts, Cantu et al detected the presence of euploid
and trisomy 9 cells in an infant who had been diagnosed
as full trisomy 9 by conventional cytogenetic studies. They
suggested that earlier reports of trisomy 9 might, in fact, be
mosaic trisomy 9 and that trisomy 9 may be viable only in
the mosaic state’. Mosaicism for trisomy 9 predicted longer
survival than non mosaic trisomy 9, while the degree of
mosaicism in lymphocytes or fibroblasts did not predict
the degree of impairment nor the survival.*
Individuals with trisomy 9 have 3 copies of chromosome
9 due to paternal or maternal meiosis nondisjunction or
nondisjunction during mitosis (somatic cells). The major-
ity of nondisjunction events are due to maternal meiotic
nondisjunction, and incidence of trisomies like trisomy 21
are linked to advanced maternal age. Advanced maternal age
remains a risk factor for maternal meiotic nondisjunction,
but the understandings regarding the mechanisms behind
the maternal age effect are not well understood.>®
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Trisomy 9 mosaicism is a rare chromosomal disorder in
which, in addition to the aforementioned, there is also a
nondisjunction error with a loss of an extra chromosome
9 in some of the cells early during the mitosis. The term
“mosaic” indicates that some of the cells contain the extra
chromosome 9, while others have the normal chromosomal
pair.®

A major chromosomal abnormality is detected in less
than 1% of live births.'® The description of trisomy 9
syndrome manifestations is based on the study of more
than 50 case reports—most of them in the mosaic form."
Characteristic cardiac, skeletal, craniofacial, and central
nervous system malformations are the most frequent abnor-
malities found in the ultrasound of fetuses with trisomy 9.
Intrauterine growth retardation and single umbilical artery
are prevalent nonspecific findings in both nonmosaic and
mosaic trisomy 9.'?

Mosaic trisomy 9 is a clinically distinct syndrome. Af-
fected patients present with: (1) congenital heart disease;
(2) skeletal and genitor-urinary anomalies; (3) abnormal
palmar creases; (4) failure to thrive; (5) hypotonia; and (6)
mental retardation. The facial and oral manifestations in-
clude: (1) upward-slanted eyes; (2) small palpebral fissures;
(3) enophthalmos or microphthalmos; (4) broad base and
prominent tip of the nose; (5) low-set malformed ears; (6)
microcephaly; (7) micrognathia or mandibular retrognathia;
(8) protruding upper lip; (9) “pouched” cheeks; (10) cleft
lip or palate; (11) narrow high-arched palate; (12) small
mouth; and (13) down-turned mouth.">"
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Figure 1. Anterior view demonstrating severe anterior open bite
and an increase in overjet. Notice the heavy accumulation of
plaque and increased saliva secretion.

The purpose of this case report was to present the
dental findings and treatment of a patient with trisomy 9
mosaicism and a description of the intraoral anomalies are
presented.

Case report
A 13-year-old girl was in the follow-up program of the De-
partment of Pediatric Dentistry, Faculty of Dental Medicine,
Hassadah — Hebrew University Medical Center, Jerusalem,
Israel. Two years earlier, she was treated under general an-
esthesia (GA) in the department.

Figure 3. Maxillary occlusal view demonstrating a narrow
high-arched palate. Maxillary central incisors demonstrate an
opalescent change. The intrinsic change in color has a white ap-
pearance on the labial surface of the tooth and a yellowish color
in the incisal edge.
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Figure 2. Lateral view of right side in occlusion, demonstrating
the micrognatia or mandibular retrognatia, protruding upper lip,
anterior open bite, and an increase in overjet.

She was born following an uncomplicated pregnancy of
37 weeks to Ashkenazi Jewish parents with no family history
of genetic diseases who have 4 other healthy children. Her
apgar score was 7 at 1 minute and 9 after 5 minutes. At the
age of 2 weeks, her mother reported that the child did not
follow with her eyes and that she had an abnormal cry.

The child was examined in the genetic clinic of the Ha-
dassah Medical Center at the age of 13. She presented with
severe psychomotor retardation, short stature (height=129
cm, 4 standard deviations below the mean; weight=25.5 kg,
3 standard deviations below the mean). Her palm length
was 8.5 cm (3%) and her third finger length was 3 cm (3
standard deviations below the mean). She had a progressive
microcephaly (head circumference=50 cm, 2.2 standard
deviations below the mean), flat feet, genu valgum, and
severe kyphoscoliosis.

Facial dysmorphic features included maxillary progna-
thism (Figures 1 and 2), narrow high-arched palate (Figure
3), short philtrum, small low posterior dysplastic ears, and
down slanting palpebral fissures with right eyes ptosis.
The results of the chromosomal analysis were: 46 XX (17
metaphases)/47 XX +9 (7 metaphases). This karyotype was
compatible with the diagnosis of trisomy 9 mosaicism.

At 11 years of age, dental treatment under GA in-
cluded:

1. root canal filling of the permanent anterior right cen-
tral incisor because it was necrotic with a radiographic
periapical lesion;

2. amalgam and composite resin restorations;

3. fissure sealants; and

4. root extraction of left permanent first upper molar.

A supernumerary tooth was found near the apex of the
permanent mandibular right second premolar and was left
for observation (Figure 4).

Another dental finding was an opalescent change in
both first anterior maxillary incisors. The intrinsic change
in color had a white appearance on the tooth’s labial surface
and a yellowish color in the incisal edge (Figure 3).
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Figure 4. Bitewing radiographs at age 11 years showing severe destruction of the upper first left
permanent molar’s crown. A supernumerary tooth is visible near the mesial root of the right first
permanent molar (arrow).

After the procedure, the parents were instructed to brush
her teeth at least twice a day using tongue blade sticks taped
together to maintain mouth opening during brushing.
Recall appointments were carried out every 3 months for
fluoride application, scaling, and plaque control. No use of
mouthrinses was prescribed, due to lack of cooperation and
the hazard of possibly swallowing the rinse.

During the follow-up, new additional carious lesions
were diagnosed. Although maintaining oral hygiene was
difficult for the parents, they were reluctant to attempt
additional dental treatment under GA in order to avoid
complications. Treatments were performed using 10 mg
benzodiazepine (Valium) with 50% N,O/O, sedation, and
the patient was monitored using a pulse oximeter during the
procedure. Protective stabilization was required at the initial
appointment due to lack of cooperation. Her cooperation
improved during the following appointments. Because of
the massive crown destruction in the lower anterior per-
manent teeth, pediatric strip crowns were performed. A
stainless steel crown was prepared for the permanent man-
dibular left first molar. Other restorations were performed
using amalgam and composite materials. Treatments also
included fissure sealants, scaling, and, at the end of each
appointment, fluoride varnish (Duraphat, Colgate, Inc)
was applied.

Discussion

There is only one case report in the literature on dental
treatment of a child with trisomy 9 mosaicism." The pres-
ent case report describes the dental findings in a 13-year-old
girl with trisomy 9 mosaicism.

Short stature, kyphoscoliosis, and leg deformities, as in
this case, are reported in 84% of the patients with trisomy
9.2 Cardiac malformations are reported in 65% of individu-
als with trisomy 9, although the patient reported here had
no cardiac malformations.

Due to the patient’s mental retardation, treatment could
only be performed under sedation in the dental chair or
under GA. Her parents were ready to be present and assist
with treatment to spare their child a second GA in less then
2 years. The parents’ presence throughout the treatment
sessions and the fact that only a small amount of dental
treatment was needed allowed the authors to perform the
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treatments using oral and inhalation
sedation.

An emphasis was placed on the
patient’s skeletal malformations—
particularly her kyphoscoliosis, leg
deformities, and respiratory prob-
lems—and treatment was adjusted
to enable the patient to sit in the
dental chair in an upright position.
Her tendencies to vomit and secrete
saliva were another reason to adapt
the facilities and use the saliva ejec-
tor underneath the rubber dam.

According to Butler et al, clini-
cal findings that may complicate
sedation or anesthesia in trisomy 9 patients include: (1)
micrognathia; (2) cleft lip/palate; (3) joint contractures; (4)
kyphoscoliosis; (5) narrow chest; (6) diaphragmatic hernia;
(7) gastroesophageal reflux; and (8) cardiac; central nervous
system, liver, vertebral, rib, and renal defects. Their recom-
mendations for presedation evaluation are:

1. radiographic assessment for vertebral, rib, joint, and
diaphragm anomalies;

2. estimation of upper airway obstruction or defects;

3. evaluation of cardiac, liver, and renal function; and

4. diagnosis of gastroesophageal reflux.'®

Interestingly, the patient reported here had a super-
numerary tooth in the premolar region, as described by
Lopez."> Supernumerary premolars and an opalescent
change in the maxillary central incisors should be added
to the dental findings in trisomy 9 mosaic syndrome. No
known environmental etiology could explain the opalescent
appearance in the central incisors alone. Additionally, no
known trauma curbed the development of these teeth and
no fluoride dentifrice was used, as they are typically not rec-
ommended at an early age. Furthermore, there was no use
of antibiotics or other medications that can cause enamel
changes and the patient did not suffer any long high fever
episodes during tooth germ development. It is especially
hard to explain why the opalescent area appears merely on
the central incisors, covering only part of the buccal surface.
This dental finding was not previously mentioned in the
literature. Dental clinical findings should be systematically
examined in children with malformation syndromes.

Summary

To avoid complication during inhalation sedation or general
anesthesia in trisomy 9 patients, presedation evaluation
should include:

1. radiographic assessment for vertebral, rib, joint, and

diaphragm anomalies;

2. estimation of upper airway obstruction or defects;

3. evaluation of cardiac, liver, and renal function; and

4. diagnosis of gastroesophageal reflux.

Durmg dental treatment, adjusting the treatment to the

patient’s special condition, namely skeletal malformations
and respiratory problems, should be done by modifying
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the patient’s ability to sit in the dental chair in an upright
position. Tendencies to vomit and to secrete saliva should
be addressed by adapting the facilities and using a saliva
ejector underneath the rubber dam.

Supernumerary premolars and an opalescent change in
the maxillary central incisors might be part of the dental
findings in trisomy 9 mosaic syndrome.
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