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Abstract

Introduction: Ring chromosome 14 syndrome, or r(14), is a rare genetic disorder characterized by distinctive facial features, intractable
epilepsy, delayed development, intellectual disability, and autism spectrum disorder. With less than 100 documented cases worldwide,
the disease is not well known or fully studied. Furthermore, the literature offers little guidance to aid dentists in the management of these
patients as r(14) remains undocumented in the dental literature.

Aim: To investigate the manifestations and challenges faced by a group of subjects suffering from r(14), to raise awareness of this syn-
drome, and to provide tips and suggestions that dentists may find helpful to manage r(14) children effectively.

Materials and methods: A voluntary survey was administered to the caretakers of 13 r(14) patients who, as of 2019, were registered
in the NORD (National Organization for Rare Diseases) global data bank (Ring 14 USA Outreach). The patients were assessed for
age, gender, geographic distribution, phenotype, physical appearance, maxillofacial characteristics, presence of oral conditions and
abnormalities, malocclusion, epileptic seizures, cognitive abilities, speech, muscle tone, nutrition, autism, and other developmental and
behavioral points of interest.

Results: Of the 13 patients queried, 7 were male and 6 were female. The age of the patients ranged from 5 to 49 years. Ten patients were
of European ancestry and three were Hispanic, all residing across the U.S. The majority of patients were diagnosed as infants, shortly
after commencement of uncontrollable seizures. All the patients had microcephaly and presented with Class II malocclusions. More
frequent occlusal anomalies and conditions included diastemata of the anterior teeth, congenitally missing teeth, crowding, and drool-
ing. The majority of subjects was unable to speak, suffered from intractable seizures, and frequently exhibited behavioral outbursts.

Conclusions: A child with r(14) may present a considerable challenge to the dentist and staff, but the dental problems of r(14) children
are, for the most part, like those of any other patient and can often be handled by the dentist. Depending on the severity of symptoms,
some children with r(14) may be as treatable in the dental office as any other child.
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INTRODUCTION

Ring chromosome 14 syndrome [r(14)] is a rare chromo-
somal disorder distinguished by refractory epilepsy, intel-
lectual disability, autism spectrum disorder, and a myriad
of diverse health issues.[!! Recurrent seizures, developing in
infancy or early childhood, are often intractable and resis-
tant to antiepileptic drugs. Other challenges faced by r(14)
children include various intellectual and learning disabili-
ties, as well as developmental delays in speech and motor
skills such as sitting, standing, and walking.[?!

Individuals with r(14) are typically short in stature and
present with microcephaly and puffy hands and/or feet. Fa-
cial phenotype may also manifest with subtle differences.
Recurrent respiratory infections due to immune issues are
a common problem for many r(14) individuals. Abnormal-
ities of the retina, which usually do not affect vision, have
also been reported. Major birth defects are rare.>3]

The prevalence of r(14) is unknown, but less than 100
affected individuals have been reported in the literature
worldwide. The syndrome is caused by one aberrant chro-
mosome 14 whose broken ends fuse together to form a
ring. In turn, the loss of several critical genes near the end
of the long (q) arm of chromosome 14 (typically at band
14q32.2 or 32.3) during ring formation is believed to result
in the major features of the syndrome (Fig. 1).[?!

Individuals with r(14) have one copy of the abnormal
chromosome in some or all of their cells.®) However, the
syndrome is almost never inherited and the ring chromo-
some probably occurs as a random event during early em-
bryonic development or during the formation of male and

Figure 1. Breakpoints in chromosome 14 during ring formation
can vary between patients. The p arm of chromosome 14 is small
and may usually be deleted without consequence. The long q arm
typically breaks at 14q32.2 or 14q32.3. Breaks at 14q31 and 14q24
may also occur. The loss of genetic material from the q arm is
believed to cause the main features of r14.
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female reproductive cells. Most affected individuals have
no family history of the disorder, although at least two cas-
es have been documented in which a ring chromosome 14
was passed on to the child from their mother.>4)

The symptoms among r(14) individuals may vary in
type and severity. Abnormalities may include prenatal and
postnatal growth delays, intellectual disabilities, diminished
muscle tone, and feeding difficulties. The specific type of ep-
ileptic seizures may also vary. Seizures may be myoclonic or
tonic-clonic. They may also manifest as sensory or behav-
ioral disturbances or loss of consciousness, as well as loss
of bowel or bladder control or other voluntary functions.!”’

Children with r(14) may also present with a distinctive
facial appearance, which results from characteristic dys-
morphisms of the head and facial area. Besides microceph-
aly, these may include dolicocephaly, a high forehead, an
elongated face, and a flat nasal bridge with a prominent
nasal tip. The eyes may be widely spaced with downwardly
slanting palpebral fissures and vertical skin folds covering
the epicanthic folds. Affected individuals may also have a
thin upper lip, downwardly turned corners of the mouth,
a high-arched palate, micrognathia, and large, low-set ears
(Fig. 2).11-5

Since other chromosomal disorders may have similar
features, chromosomal testing is necessary to confirm the
diagnosis. Conventional cytogenetics can usually identify a
ring chromosome once a terminal deletion of chromosome
14q is ascertained by molecular karyotyping.”) In some
cases, r(14) may be diagnosed prenatally by ultrasound,
amniocentesis, and/or chorionic villus sampling.>!

Dentists see patients with all kinds of special needs,
developmental conditions and disabilities. Children with
r(14) need dental care just like every other child. As with
other autism-related disorders, r(14) children need same-
ness and continuity in their environment.[*8! The dental
literature, however, offers very little guidance to aid the
dentist in the management of these children.

AIM

The article aims to make dentists aware of the disorder and
provides tips and suggestions that dentists may find helpful
to manage r(14) children more effectively.

MATERIALS AND METHODS

In 2019, a medical student and dentist reached out to
Ringl4 USA Outreach, a non-profit organization found-
ed by a group of mothers whose children have r(14). The
mothers advocate not only for the children but also the
doctors, caregivers, friends, and family who help to care
for these children. They also work to raise public aware-
ness about the disorder. The medical student asked if the
mothers would be willing to answer some questions about
their experience with the disease in the form of a survey.
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Figure 2. The children were characterized as having a pleasant and affectionate demeanor. Most were short in stature and presented

with distinctive features of the craniofacial area. Such features included microcephaly with a high forehead, an elongated face, widely

spaced eyes, down-slanted palpebral fissure, thin upper lip, a flat nasal bridge with a prominent nasal tip, large low-set ears, microgna-

thia, and a high palate.

Participation by the mothers was voluntary and informed
consent was obtained. The study conformed to the tenets
of the Declaration of Helsinki as well as the requirements
established by our institutional review board.

The survey was comprised of 26 questions, which in-
cluded: five anthropometric questions related to gender,
race, birth weight, current weight, current height; diagnos-
tic tests conducted; type of doctor who delivered the diag-
nosis; onset of the disease; signs and symptoms at disease
onset; current signs and symptoms; if other members of the
family had the disease; whether microcephaly was present;
and presence of lymphedema. Does the child experience
any seizures? If so, when did they begin? How frequently
do they occur? What type of seizure is experienced? Have
any antiepileptic medications been administered? Was
treatment effective in controlling the seizures? To what ex-
tent is the child capable of communicating?

Questions related to dentistry included: Has the child
ever visited a dentist for an oral/dental examination? If so,
how did the child respond to the dentist? At what age did
the child begin to develop their permanent teeth? Does
the child present with any oral abnormalities, for example,
oral sores, ulcerations or patches, delayed eruption of teeth,
bleeding and inflammation of the gums, missing or super-
numerary teeth?

Two questions asked: Is the 1.Q. of the child known? If

so, what is the 1.Q.? Finally, the mothers were asked: Are
there any additional complications? What is the most chal-
lenging aspect of this disease for the child and the care-
giver/parent/guardian? Is there any additional information,
comments, signs, symptoms, behavioral patterns? If possi-
ble, the mothers were asked to attach photos demonstrating
specific abnormalities related to their child’s condition, for
example, facial dysmorphisms, misaligned teeth, etc.

RESULTS

Of the 13 patients queried, 7 were male and 6 were female.
The age of the patients ranged from 5 to 49 years. Ten pa-
tients were of European ancestry and three were Hispanic,
all residing across the U.S. In all 13 cases, the onset of dis-
ease was marked by seizures at infancy, at about 3 months
and as early as 3 weeks. No other family members had a
history of the disease. All the patients suffered from ‘global
development delay) taking longer than other children their
age to reach key developmental milestones, such as walk-
ing or talking, acquiring fundamental movement skills, and
learning to interact with others. The ability of the children
to communicate was limited, some with a vocabulary lim-
ited to a few words and most very good at communicating
with facial expressions, cries, or simply pulling at their par-
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ents to get their attention. Other complications included
lung disease, scoliosis, tracheotomy, and feeding tube.

All the children were characterized as having a pleasant
and affectionate demeanor. Most were short in stature, mi-
crocephalic, and presented with distinctive facial features.
The face was generally elongated and presented with a high
forehead. The eyes were widely spaced and distinguished by
down-slanted palpebral fissures. The nasal tip was promi-
nent and the nasal bridge was flat. The ears were set low and
the upper lip was thin. Other craniofacial features included
micrognathia and a high palate.

All the individuals suffered from epilepsy, which in most
cases was drug resistant. The onset was varied, but usual-
ly presented during the first few months after birth. The
seizures were mostly generalized, but could also be focal
and spread to other areas. Seizures could occur when the
children were awake or asleep. Cluster seizures were also
possible, occurring over a period of 24 hours. However, sta-
tus epilepticus was not indicated in any of the individuals.
In two cases, the frequency of seizures gradually amelio-
rated by the time they became adolescents. In half the pa-
tients, however, the seizures were reported to be so intense
that it would often set back previous gains in language and
psychomotor skills.

Recurrent infections and episodes of exanthema could
also trigger seizures. Seizures could eventually become less
frequent, but they did not completely disappear. Antiepi-
leptic drugs were frequently used, including carbamaze-
pine, valproic acid, vigabatrin, topiramate, clobazam, and
others. About half of the children developed some degree
of drug resistance, while the other half had seizures under
varying degrees of control. In two cases, where seizures
seemed to disappear altogether and effective antiepileptic
drugs were stopped, the seizures returned but would not
respond to former medications.

One patient experienced complications of insomnia,
mood disorder, neurogenic bladder, autism spectrum
disorder, mild cerebral palsy, global development delay,
chronic dehydration, chronic constipation, keratosis pilar-
is, allergies, and microcephaly. Her mother stated, “She can
carry a simple conversation, but she cannot read or write
and the pronunciation of the words is not always correct”
Another patient had low muscle tone, feeding issues, global
delayed development and sometimes expressed aggressive
behavior. One child was born with a heart murmur, high
bilirubin, hypothyroidism, and feeding difficulties. Anoth-
er child with brain malformations had GI issues, severe re-
flux, low tone, esophagitis, dysphagia, neuronal migration
disorder, and global developmental delay. The child was
completely non-verbal.

Moderate to severe intellectual disability was a consistent
feature among the r(14) children studied. This condition ap-
peared to correlate with seizure severity and time of onset.
Autism spectrum disorder presented in children who expe-
rienced their first seizure very early on. Most of the chil-
dren achieved postural control by their first birthday, while
those who could walk took their first steps by 3 years of age.

Ring Chromosome 14 Syndrome: Dental Management

Unfortunately, two patients were not able to walk at all.

Language was the most common developmental disabil-
ity. Behavior disorders were also reported in many of the
children. Although the children were described as usually
good natured, tantrums were also noted. Behavior charac-
teristics of autism included anxiety, restricted or repetitive
motor movements, obsessive routines, hyperactivity, and
heightened or lessened excitability to sensory input.

Additional issues included feeding issues, slow gastric
emptying, and pump feeds at night. One child, report-
ed as having sensory processing disorder, was delayed in
expressing when he feels pain. Another child, reported as
having intractable epilepsy, OCD, sensory processing dis-
order (SPD), autism, pronated ankles, mental and growth
delay, and compromised immune system was complete-
ly non-verbal. Behavior patterns such as sensory seeking
seemed very common. Others suffered from strabismus,
renal issues and were tube fed. In addition to seizures, some
children experienced ataxia and body tremors, while others
suffered from joint contractures.

Hypotonia was also common with the children and of-
ten involved the axial muscles. Physical therapy could help
to gradually improve muscle tone in many. However, im-
paired motility beginning during infancy could result in
muscle contractions, scoliosis, and flat foot.!!!

Many of the r(14) children suffered from frequent upper
respiratory infections, though cases of recurrent pneumo-
nia were rare. Since many of the children also suffered from
gastrointestinal issues, malnutrition was a serious concern.
At times, the condition could be life threatening, especially
when factoring in the role of seizures.["”] Refractive issues
such as myopia and astigmatism can also be observed in
r(14) syndrome.!'>) However, strabismus was most often re-
ported. Less frequently observed conditions included sleep
disorders and arthritis, as well as congenital heart defects.

Dental

All the children had visited a dentist at least once for a den-
tal examination. The children varied widely in their abil-
ity to understand and cooperate during dental treatment.
Three patients were very overwhelmed and the dentist was
able to do an exam but not a cleaning. One patient had a
cleaning under sedation. In contrast, two patients were
very cooperative. Another patient was so cooperative that
he regularly presented for biannual recall prophylaxis. Vir-
tually all the children displayed late eruption of the per-
manent teeth, in some cases as late as by 3-6 years. Most
frequently encountered dental problems included (Class
IT) malocclusion, crowding, and congenitally missing teeth.
Poor muscle tone, incessant chewing, teeth grinding, sleep
bruxism!®), and tongue thrusting were contributing factors.
Malocclusion was often accompanied by difficulty swal-
lowing and drooling, which may contribute to difficulties
in verbalization. Gastroesophageal reflux and dyspepsia
reported in many of the children, predisposes the teeth to
erosion.[”8!
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DISCUSSION

The r(14) children in this study have varying ability to com-
prehend dental treatment and cooperate with the dentist.
Thus, detecting caries and other dental issues by means
other than observation may be problematic. Obtaining an
accurate dental history may be difficult due to limitations
on the child’s ability to communicate effectively. R(14) chil-
dren with autistic traits may have a higher pain threshold
and, consequently, may not indicate to the dentist when
they are experiencing major discomfort. Behavioral is-
sues, including hyperexcitability and bursts of aggression
may also hamper the delivery of treatment.!!"15] Temper
tantrums and other violent behaviors, triggered by inva-
sive dental treatments, may expose the child to the risk of
self-injury. Thus, in some cases, general anesthesia may be
necessary to execute full mouth rehabilitation and allow
the dentist to provide comprehensive treatment in a single
appointment safely and without rushing.!”! The child’s par-
ents must also be made aware of the importance of routine
dental check-ups and follow-ups. A successful long-term
care plan should include routine oral prophylaxis, effective
oral hygiene homecare that may require assistance from the
parents, fluoride treatments, and consumption of non-car-
iogenic healthy foods such as cheese, nuts, and plain milk.”!

The parents' perspective

Caring for a child with r(14) syndrome is challenging and
often stressful. However, the parents in this study em-
braced the opportunity with unconditional love. There are
many factors that make caring for an r(14) child difficult.
Because the syndrome is so rare, it is difficult for family
physicians to recognize. Furthermore, r(14) children can
present with multiple symptoms, which are often overlap-
ping and not directly induced by the disease. Due to their
cognitive and language disabilities, children with r(14)
syndrome cannot always express their pain and discom-
fort. Thus, the parents must in effect be their eyes and ears
to continually monitor and voice their condition to physi-
cians for them. The disease can also have profound effects
on the entire family. As one parent often sacrifices their
career in order to tend to the child, this can add further
emotional and financial stress in adapting to the new situ-
ation. Caring for an r(14) child can also be a full-time job.
The attention, time, and effort dedicated to these special
needs children may unintentionally be diverted away from
the parents’ other healthy children, whose lives are also
profoundly affected. Parents often find themselves learn-
ing to live in the moment of their r(14) child, but emerge
from the experience with an extraordinary ability to
anticipate seizures and see things that others may not un-
derstand. During this uncharted journey of unexpected
and unplanned personal growth, the parents ultimately
evolve into key intercessors and counselors in the dynam-
ics of the child’s management.

Medical management

Management depends on the symptoms in each child and
often requires a team of specialists to address each medical
issue. Because symptoms and severity can vary, the progno-
sis depends mainly on the health issues present and com-
plications that may arise.!!l Medical management focuses
on feeding problems, treatment of infection, control of sei-
zures, and supportive measures.

A developmental evaluation may be conducted to assess
the child’s motor, cognitive, social, and vocational skills.
Treatment might include a feeding specialist, occupation-
al therapist, and speech pathologist. A child development
specialist might evaluate the r(14) child with autism spec-
trum disorder for early intervention programs that may
help to manage abnormal behaviors and meet the child’s
developmental needs.

A prognosis for expected lifespan in r(14) individuals
has yet to be established, although one patient in our sur-
vey was 49 years old. Considering clinical variability, prog-
nosis depends primarily on individual comorbidities and
medical complications. Seizures, infections, and nutrition-
al deficiencies are major determinants. Treatment typically
requires a multidisciplinary team of pediatricians, neurol-
ogists, orthopedists, physical therapists, and other health
care professionals!!), including dentists.”!

In some cases, treatment with anticonvulsant drugs may
help prevent, reduce, or control seizures. Regular follow-up
visits to evaluate seizures are important. It is also important
not to interrupt effective antiepileptic therapy even if the
symptoms appear less severe. Treatment may also include
measures to help prevent or treat respiratory infections.
Respiratory complications are frequent in r(14) patients,
primarily because of diaphragmatic weakness, aspiration,
and recurrent infections. Thus, respiratory physiotherapy
is individualized for each patient. This may include anti-
biotic prophylaxis for recurrent pulmonary infections and
oxygen therapy for more severe conditions. In addition, or-
thopedic and physical therapy may help prevent or correct
contractures. Physical therapy should be started early to
reduce scoliosis and other hypotonic conditions.!!! In in-
dividuals with congenital heart defects, surgical correction
may also be required.

In most cases, r(14) children are extremely under-
weight, anorexic, and inclined to malnutrition. Therefore,
nutritional evaluation by a dietician or nutritionist may be
appropriate. Enteral tube feeding is recommended with se-
vere anorexia or when aspiration occurs during swallowing
due to dysphagia. When oral feeding is not possible, a na-
sogastric tube may be used. In severe cases of dysphagia, a
gastrostomy may be necessary to continue administering
drugs to treat epilepsy and frequently occurring gastroin-
testinal conditions, including dyspepsia.!!

Although the communicative skills of the children var-
ied greatly, the current survey showed that only four out
of 13 children with r(14) syndrome could use words to
communicate and only two of them could speak fluently.
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Some children relied on gestures or kinesics to communi-
cate. The mothers of non-verbal children also reported a
higher number of challenging behaviors. The communi-
cation skills of many of the children were also affected by
the presence of autism. As with other children with autism
spectrum disorders, intensive behavioral therapy may help
to reduce challenging behaviors. A trained therapist can
assess the child regularly for speech and language develop-
ment and tailor therapy based on the child’s age and indi-
vidual needs.!>”]

Dental management

Routine oral prophylaxis, regular brushing, and fluoride
treatments are indispensable for the r(14) child’s dental
treatment and well-being. Dental examinations should
routinely monitor for dental issues, including malocclusion
and crowding. As extended bottle feeding, continuous an-
tibiotics therapy, and gastric acid reflux can result in poor
enamel formation, r(14) children should be monitored
regularly for accelerated tooth decay.®) Chewing problems
and difficulties with swallowing may be alleviated with
oral-motor therapy. Orthodontic treatment may be neces-
sary to correct malocclusion. Nutritional evaluation may
help r(14) children suffering from dyspepsia and recurrent
gastric acid reflux. Infants suffering from gastric acid reflux
may be helped by smaller feedings and positioning, as well
as feeding the infants with thickened formula. Older chil-
dren with GER might benefit from avoiding eating two to
three hours before bedtime, as well as abstaining from spicy
foods. Still other patients may benefit from appropriate
medication, including antacids.”) A sleep study might be
appropriate for children suffering from sleep disturbances
to assess for sleep apnea/hypopnea.”-8! Melatonin may also
be considered to improve disturbed sleep.!*!

Tips for dentists

The severity of the patient’s symptoms will undoubtedly
impact the general dentists decision to treat individuals
with r(14) at the office. The patient’s ability to cooperate, as
well as the dentist’s experience with special needs patients
will also determine whether or not to refer the child to a
pediatric dentistry specialist. As each patient is different
and the circumstances will vary, the dentist must weigh
the benefits versus the risks of treatment, keeping in mind
that the safety of the patient is a priority. Without dental
guidelines specific for r(14) patients, the same treatment
principles recommended for other special needs children
with developmental and intellectual disabilities may be ap-
propriate for r(14) patients as well.”

Children with r(14) need sameness and continuity in
their environment. Therefore, it may be prudent for the
dentist to plan a desensitization appointment before any
dental care is given, to help familiarize the child with the
office and staft. Since the child may be easily overwhelmed
by loud noises, sudden movement, and things that are felt,

Ring Chromosome 14 Syndrome: Dental Management

a slow gradual exposure to the dental office and staff may
benefit the r(14) child. A short and positive first appoint-
ment, which permits the parents and the child to tour the
dental office, ask questions and touch the dental equipment,
will also help acclimate the child to the new environment,
as well as to build trust. Permitting the r(14) child to bring
a blanket, favorite toy, or other comfort item may further
have a calming effect on the child. The parent or caregiver
can also be consulted for additional recommendations and
tips on how best to manage the child.!'-1%]

Explaining the procedure beforehand, as well as invit-
ing the child to sit alone in the dental chair can help them
adjust to the treatment environment. The child should al-
ways be approached in a quiet, non-threatening manner
and treatment should be provided using a “tell-show-do”
approach (Table 1). Showing the instruments that will be
used may satisfy the child’s need to know what will occur
next, as it would be wrong to assume that the child does
not or cannot comprehend. Thus, the dentist should try to
explain what is being done so it makes sense to the child
and every treatment should be explained before it occurs.
The child should not be crowded and should always be told
where and why the dentist needs to touch them, especial-
ly when using dental instruments. The dentist should also
try to speak in short and direct phrases. As with autistic
children, children with r(14) may take everything literally.
Thus, it is important to watch what the dentist says and to
avoid words or phrases with double meanings.!10-1%!

To reduce the risks of accidental injury to the child, the
area around the dental chair should always be kept clear and
free of clutter. In the event of a tantrum or aggressive behav-
ior, immobilization techniques to keep the child from po-
tential injury may be used only with parental consent. Us-
ing the same staff, dental operatory, and appointment time

Table 1. Tips for the dentist to manage r(14) children!®”!

Begin the oral examination slowly, using fingers only.

Switch to a dental mirror or toothbrush, for further access.
Keep light out of the child’s eyes and dental instruments out of
sight.

Minimize sounds, odors, and other sensory input. Avoid
cologne or aftershave.

Avoid interruptions and minimize staff in the operatory.
Reward cooperative behavior with positive verbal reinforce-
ment and ignore poor behavior.

Watch for sudden body movements to prevent accidental
injury.

Invite the parent to hold the child’s hand during the procedure
if the child becomes agitated.

Moderate pressure may calm some children with autism.

« Drape alead apron over the child.

« Place a weighted blanket over the child.

« Place your hand on the child’s forehead while working.

« Distract the child visually with toy or video

» Massage to help reduce sensitivity.

Folia Medica | 2023 | Vol. 65 | No. 1
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during each visit may also help to maintain the child’s need
for sameness in the surrounding environment and ultimate-
ly reduce the child’s anxiety. For more complex surgical or
restorative treatment, some children may need sedation
or general anesthesia which should always be preceded by
consultation with the child’s physician. Follow-up appoint-
ments should also be kept short and to the point.!1%-1>]

Dental treatment and prevention

As with autism, higher functioning r(14) children with
severe bruxism or self-injurious behavior may need to be
prescribed a mouth guard.!'-1> For some of these children,
powered toothbrushes may need to be avoided as they may
be too stimulating; while other children may find the vibra-
tion of a powered toothbrush more tolerable than a regu-
lar brush. Therefore, powered toothbrushes should only be
recommended after determining if the child will tolerate
one.l'”) In the event of an epileptic seizure during treat-
ment, all dental instruments should be removed from the
mouth. The dentist should stay with the child and turn the
child to one side, while continuously monitoring the air-
way to mitigate the risk of aspiration. If the seizure contin-
ues for more than 3 minutes, the dentist should immediate-
ly call EMS, as the status is potentially life threatening.!!*!

Seizures at the dental office or elsewhere pose a risk
for tongue injuries!'®), TMJ damage!'”), or aspiration of a
tooth!!8). TM]J dislocation, though rare during status epi-
lepticus, may also cause hypersalivation, impaired swallow-
ing, and breathing difficulties. If immediate TM] reduction
cannot be done, the patient should be intubated to protect
the airway.!1”)

Children with epilepsy, in general, are also susceptible
to decreased oral health and dental status. The high preva-
lence of caries, injury, and periodontal disease among ep-
ileptic children is in great part due to neglect, inadequate
oral hygiene, and oral injuries.'”) Consequently, manage-
ment of the special needs epileptic patient is an extraor-
dinary challenge for the dentist and, therefore, requires a
well-thought-out treatment plan and strategy.

Dentists should note that patients taking carbamazepine
for extensive periods of time are at risk of thrombocyto-
penia. In addition to excessive bleeding and delayed heal-
ing, common oral side effects include increased microbial
infections and xerostomia. Reduced salivary flow, deficient
oral hygiene, and cognitive disabilities, in turn, can make
the mechanical removal of dental biofilm difficult and,
consequently, predispose the child to caries and gingivitis.
Therefore, the dentist should routinely provide the child
with regular fluoride treatments and reinforce oral hygiene
instructions at every visit.!7]

Due to the danger of possible aspiration and injury
during seizures, fixed prostheses should take precedence
over removable appliances.?*2!l Problems with prostheses
are usually related to loss of retention or occlusal changes
caused by jaw growth.??] Therefore, parents should be in-
formed about these potential changes and that a permanent

restoration can be fabricated after the jaw and the perma-
nent dentition are fully developed.

For patients requiring surgical, endodontic and pros-
thodontic treatment, conscious sedation and general an-
esthesia can be used in patients with epilepsy and are not
contraindicated. Nitrous oxide or intravenous sedation
may also be used to safely and effectively provide treat-
ment.[?!} In lieu of sedation, the dentist may optionally try
the “tell-show-do” approach to condition the child before
treatment.!?”) To minimize the risk of stress induced sei-
zures, treatment should also be scheduled during a time of
the day when seizures are less likely to occur.?%) The use
of dark glasses can shield the child’s eyes from the intense
overhead light which, in turn, may potentially trigger a sei-
zure. Treatment should also be carried out only after the
child has taken their antiepileptic medication.!?”) Finally,
the child’s pediatrician should also be consulted about the
planned treatment before its commencement.

Unfortunately, antiepileptic drugs can also induce gin-
gival hyperplasia. Gingival hyperplasia is reported to occur
in half of the patients who take phenytoin.?3] Antiepileptic
drugs may also cause xerostomia, making patients more
susceptible to tooth decay. Therefore, the dentist should
monitor for signs of gingival hyperplasia or xerostomia,
and recommend appropriate oral hygiene measures to help
prevent caries and gingival disease. New generation an-
tiepileptic medications such as vigabatrin have improved
seizure outcome in pediatric patients with intractable epi-
lepsy.?Y However, common side effects include visual field
defects, increased appetite, and obesity.

In the event a seizure occurs at the dental office, it is
important for the dental team not to panic. Most epileptic
seizures end so rapidly, there is really not much time to in-
tervene. Once the seizure ends, the dentist simply needs to
check the child for possible injuries. Tonic-clonic seizures,
which are the most pronounced and disconcerting of the
seizures, are usually longer in duration compared to oth-
er seizures. If the child experiences a seizure in the dental
chair, the Epilepsy Foundation has created valuable first aid
tips to help them through it (Table 2).1252¢]

CONCLUSIONS

The dentist and dental staff may find the challenge of man-
aging a child with r(14) to be daunting. However, a good
starting point may be to first familiarize the child with the
office surroundings, as well as the planned procedure. If
there is any doubt about proceeding with treatment, the
dentist should consider referral to a pediatric dentistry
specialist. Notwithstanding, r(14) children still need dental
treatment like any other child and many dentists are quite
adept at handling patients with special needs, despite the
fact that many of these children may be limited in their
ability to communicate and interact with others. R(14) chil-
dren may find the dental office to be quite overwhelming at
first, especially when considering the sensory overload of
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Table 2. Seizure first aid (Epilepsy Foundation First Aid Tips)[2>26)

Ring Chromosome 14 Syndrome: Dental Management

DOs DON’Ts

Status Epilepticus

Stay with the child until they are awake DO NOT restrain.
and alert.

Time the seizure. DO NOT get help.
Remain calm.

Keep the child safe.

Move them away from harm.

Turn the child onto their side if not awake

and aware.

Keep airway clear.

Loosen tight clothes around their neck.

Put pillow under their head.

DO NOT put objects in their mouth.

Call 911.

Monitor the child’s breath and pulse.

If breathing without a spinal cord injury,
carefully roll them on their side to keep
airway open.

If breathing with a spinal cord injury,
leave them as is so they can breathe.

If they vomit, carefully roll them on their
side while supporting the neck and back.
Keep them warm.

the lights, smells, and sounds peculiar to the dental office
environment. However, these are things that all can be dealt
with to manage the child successfully and should not deter
the parent of a child with r(14) from seeking the help of the
dentist. It is especially important for the dentist to address
the oral hygiene needs of the child; and taking a measured
approach to dental exams and cleanings may be prudent
and very effective. Sedation can also be helpful when the
child presents with more complex treatment, including gen-
eral anesthesia if the treatments of the child are more exten-
sive and protracted. However, this should always be planned
in consultation with the child’s physician. Since the medical
conditions between r(14) children may vary significantly,
the approach to treatment for each child may be different
also. In less severe cases, some r(14) children may be treated
at the dentist office the same as any other child.

Given the rarity of r(14) in the general population, it is
essential to establish standards and best practices to im-
prove the clinical and social issues affecting these children,
as well as their families. The tips provided in this essay are,
therefore, offered as suggestions which are intended to
guide dentists in the absence of any rule books. It is hoped
that this study will encourage researchers focused on the
study of r(14) to expand their efforts further to include the
dental needs of these children as well.
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Pe3tome

BBepgeHune. CunipoM KOJbLieBOlt XpoMocoMsl 14, win r(14), mpencTasisieT co60il pefikoe reHeTHUeCKOe 3ab0eBaHMe, XapaKTepu-
3yrouieecs OTIMYUTEIbHBIMU YePTaMI JIMLA, TPY[HOU3IEUNMMON SMMU/IENICUEN, 3a/IePXKKOI Pa3sBUTUA, YMCTBEHHO OTCTa/IOCTbIO U
PacCTPONCTBOM ayTUCTUIECKOTO CIEeKTpa. Bo BcéM Mupe saperncTpupoBaHo MeHee 100 3aOKyMEHTHPOBAHHBIX CTy4aeB, OONE3HDb
HeJIOCTaTOYHO M3BECTHA MM IIOTHOCTBIO He U3ydeHa. Kpome Toro, nuTeparypa npefaraeT Majao peKoMeH/jalluif, IOMOTAIOIIX CTO-
MaToJIOTaM B JIe4eHIY STHUX ITalM€HTOB, TOCKONBKY I(14) 0cTaéTcA He3aJOKyMEHTUPOBAHHBIM B CTOMATOIOIMYECKON InTeparype.

Lienb: V3yuuts nposiBieHyst 1 po6IeMBl, C KOTOPBIMM CTA/IKMBAETCS IPYIIIA JINL, CTPafaomuX r(14), MOBBICUTb OCBELOMIEHHOCTD
00 9TOM CHHPOME U JaTh COBETHI U IIPELTOKEHVISI, KOTOPble CTOMATOIOTY MOIYT CYECTb MONIE3HBIMU ISl 9P PEKTUBHOTO JIeIeHsI
nereii ¢ r(14).

Matepuanbl U metofibl: Bour poBenéH [OOPOBONBHBI ONPOC VL, OCYLIeCTBIAMINX YXOF 3a 13 manuenramu ¢ r(14), koTopble
1o cocTosiumio Ha 2019 1. 6buIK 3aperucTpupoBansl B rmobanpHoM 6anke gaHHbIXx NORD (HarmoHanpHast opraHnsanus 0o pegKuM
3abonesanuam) (Ring 14 USA Outreach). ITanneHTOB OLleHMBa/IN IO BO3PACTY, MOy, FeorpaduieckoMy pacipefeneHno, GpeHoTuiy,
BHEIIHEMY BUAY, Ye/IIOCTHO-/IMLIEBbIM XapaKTepPUCTUKaM, HaIM4MIO 3a00/IeBaHNUIT ¥ aHOMa/INII IOJIOCTH PTa, HEIPaBUIbHOMY IIPUKY-
CY, SIMWIENTHYECKMM IIPUIIaIKaM, KOTHUTHMBHBIM CIIOCOOHOCTAM, peyl, MBILIEYHOMY TOHYCY, IUTAHUIO, Ay TU3MY U IPYTUM acIeKTaM

PasBUTUA U MOBENEHNUA. IPENCTAB/IAIIINX MHTEPEC.

Pesynbratbl: Cpenu 13 ompolleHHBIX MALMEHTOB 7 JIUI MY>KCKOTO IOJIa 11 6 — KeHCKOro Ioja. Bospact 60/1bHBIX Konebascs ot 5 5o
49 net. [lecATb MaLeHTOB ObUIYM eBPOIEIICKOrO IPOMCXOXIEHN, Tpoe ObUIN IATMHOaMepMKaHIaMy, Bee npoxknBamu B CIIA. Bons-
IIMHCTBO MAlMEeHTOB OBUIM AUAaTHOCTUPOBAHEL B M/IafieHYeCTBe BCKOPe IIOC/Ie Hauya/ia HeKOHTPOIMPYeMbIX IPUIIaAKOB. Bce manmeHTs
uMenu MUKpoledamio u anoManuu npukyca II kmacca. Boree yacTble OKK/TI03MIOHHBIE aHOMAJINY ¥ COCTOSIHMSA BK/TIOYAIIN AMACTEMbI
IepefHNUX 3yOO0B, BPOXAEHHOE OTCYTCTBUE 3yOOB, CKYYeHHOCTD U CIIOHOTeYeHNe. BOMbIIMHCTBO UCIBITYeMBIX He MOITIU TOBOPUTD,
CTpajia/lu OT TPYAHOM3IEUMMBIX IIPUIIAIKOB 1 YaCTO EMOHCTPMPOBA/IM II0BEJIeHUEeCKIIe BCIIIECK.

3aknioyeHue: Pe6éHoK ¢ 1(14) MOXeT HpPeACTaBIATh COO0I CEpPbE3HYIO IIPOOIEMY /I CTOMATOJIOra M APYIMX JIAL, MESULIMHCKOTO
IIepCOHaIa, HO Ipo6ieMsl ¢ 3ybamu y geteii ¢ r(14), 1o 6onmblueit 4acTy, TaKye e, KaK 1 y TI00ro Apyroro ManneHTa, i 4acTo ¢ HIMM
MOXXET CIIPaBUTBCS CTOMATOJIOL. B 3aBUCHMOCTH OT TSDKECTV CMMIITOMOB HEKOTOpbIe AeTH ¢ r(14) MOTyT IeYnThCs B CTOMATOJIOTHYe-
CKOM KalOUHeTe TaK ke, KaK U 00011 Ipyroit pe6EHOK.

KnwoueBble cnosa

et nedeHne 3y60B, CHHEPOM KOJIbLIEBOI XPOMOCOMBI 14, 0co6ble mOTpebHOCTHI
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