Hereditary sensory and autonomic neuropathy type V: Report of a rare case
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Abstract

Hereditary sensory and autonomic neuropathy (HSAN) type V is a rare inherited disease caused by a mutation in the neurotrophic
tyrosine kinase receptor, type 1 gene located on chromosome 1 (1g21-g22). It is characterized by pain insensitivity, partial
anhydrosis without mental retardation and unimpaired touch and pressure sensitivity. Self-mutilation injury involving the teeth,
lips, tongue, ears, eyes, nose, and fingers are invariable feature of this disorder. The purpose of this paper was to discuss the
diagnosis and oral management of 18-month-old girl with HSAN type V, having typical oral manifestation of bitten tongue and
auto-extraction of primary teeth. Modified bite guard was given to the patient to prevent further self-mutilating injuries to the tongue.
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Introduction

Hereditary sensory and autonomic neuropathies (HSAN)
encompass a number of inherited disorders that are
associated with sensory and varying degrees of autonomic
dysfunction.!" Until date, HSAN has been classified into five
types: type | is autosomal dominant whereas types II, III, IV,
and V are autosomal recessive.!"

Type I is a relatively mild condition, manifested in the second
to fourth decade mainly affecting the lower limbs. Type Il
is also associated with loss of sweating but temperature
and control of blood pressure are normal. Type Il has a
multisystem presentation including postural hypotension,
ataxia, kyphoscoliosis, oropharyngeal dyscordination, and
abnormal gastro-esophageal motility resulting in feeding
difficulties and recurrent aspiration pneumonia. Type IV is
manifested in infancy and is associated with pain insensitivity,
complete anhydrosis, mental retardation and self-mutation.
Type V disease is similar to type IV, but is relatively mild
without mental retardation and less sevier anhydrosis./!
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Hereditary sensory and autonomic neuropathy type V
is characterized by lack of pain perception, mentally
sound and partial anhydrosis, but with preservation of
all other sensory modalities, including normal touch
perception, proprioception, itch, warm and cold temperature
discrimination and vibration (OMIM 608654).54 It is caused
by a mutation in the neurotrophic tyrosine kinase receptor,
type 1 (NTRK1) gene located on chromosome 1 (1q21-q22),
coding for nerve growth factor beta (NGFB) gene.*>! The loss
of pain sensation interferes with body protective mechanism,
sleep, mobility, nutrition, thoughts, sexual activity, emotional
well-being, creativity, and self-actualization. Self-mutilation
is an almost invariable feature of this disorder, most often
involving the teeth, lips, tongue, ears, eyes, nose, and
fingers.™ Bone fractures are also asymptomatic and affected
individuals are not aware of these fractures until a limp
develops.P! This is an extremely dangerous disorder, but
people can live a fairly normal life, provided, they constantly
monitor for their cuts, bruises, self-mutilations and other
possible unfelt injuries. This clinical report outlines a classical
case of rare HSAN type V from central India highlighting the
management of self-mutation to teeth and tongue. The report
will also assist the oral health care providers in diagnosing
the disorder and timely referral of such patients to the
appropriate health care professionals.

Case Report

An 18-month-old girl, born to a healthy nonconsanguineous
couple, was brought to our department for the management of
self-mutilated biting of the tongue. She had normal milestones
since birth. At the age of 7 months, her parents first notice that
she did not respond to painful stimuli like injection of vaccines
or any other accidental trauma. She had a history of heat
intolerance, reduced sweating and fewer tears while crying. She
had no history of recurrent fever, poor vision, seizure, skin rash,
and bleeding manifestation. Parents gave history of biting of
the tongue (since the eruption of teeth), grinding of teeth and
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repeated attempts to remove the teeth with fingers. Her taste
sensation was normal. Pregnancy and birth were uneventful.
There was no family history of neurologic or metabolic
disorders, and no other member of their family was diagnosed
with HSAN. On general examination, no signs of pallor, cyanosis,
and icterus were observed. Hematological and biochemical
investigations including serum uric acid levels were normal.
Intraoral examination revealed self-mutilated features such as
bitten tongue (resection of anterior one third of the tongue),
ulceration on the ventral surface of tongue and auto-extraction
of primary mandibular right and left central and lateral incisors
and left canine. Primary maxillary right and left canines were
un-erupted [Figures 1 and 2]. Cutaneous examination did
not reveal generalized xerosis over ankles and dorsa of feet,
thickening of palms, and fissuring of soles [Figure 3]. Sensory
examination showed complete loss of pain and temperature
sensations, but fine touch and vibration were preserved. Tendon
reflexes and plantar responses were normal. Histological
examination of the skin showed normal epidermal and dermal
structures, including presence of normal sweat glands. Due to
lack of availability of genetic tests, mutational study could not
be done. Also, patient’s parents were not ready for nerve biopsy
because of invasiveness and nonfeasibility of the procedure.
Based on the clinical findings, degree of both sensory and
autonomic dysfunction, biochemical evaluations and skin
histological features the probable diagnosis of HSAN type V
was made. The parents were explained the importance of
the remaining tongue and various treatment options. Patient
parent did not agree for full mouth extraction of teeth because
of the psychological and functional implications. Then, it was
decided to give bite guard to prevent self-mutilated trauma
to the tongue. Maxillary and mandibular jaw impressions
were recorded in alginate and casts were made in die stone.
Bite guard was prepared from biocryl X sheet, (Grate Lakes
Orthodontics, Tonawanda, NY, USA) using Ministar pressure
forming machine (Grate Lakes Orthodontics, Tonawanda, NY,
USA). Bite guard was modified in such a way that it covered
the palatal surface [Figure 4a and b].

Patient’s parents were advised to remove the bite guard at an
interval of 2-3 h. Patient was recalled weekly. After 1 month,
there was no fresh episode of tongue biting. As the patient
was too small to understand the importance of tongue and
teeth, the bite guard was continued, and the parents were
advice to report at 3 months interval. The parents were also
advice for the regular visit to their physician, so that cuts,
bruises, self-mutilations, any insensitive internal problems
and other possible injuries are not un-left unattended.

During 8 months follow-up period, she had a history
of trauma, which resulting in an avulsion of primary
maxillary right central incisor and primary mandibular
right canine. Primary maxillary right and left canines were
erupted [Figure 5a]. After a follow-up of 9 months, bite guard
was discontinued as it was loose, and there was no fresh
episode of tongue biting. Twelve months follow-up showed

complete healing of tongue and there was no episode of
self-mutilated injury to oral structures [Figure 5b]. The patient
is on regular follow-up at 3 monthly intervals.

Discussion

The presentation of congenital disorder and syndromic
children in the dental office is a great challenge to the oral
health care providers. Various congenital disorders are
identified early in infancy and demand special attention right
from birth. Type V HSAN is a congenital disorder with pain
insensitivity can be diagnosed just after birth. Insensitivity
to pain is also a characteristic feature of HSAN type IV, which
is caused by the mutation in the NTRK1 gene located on
chromosome 1 (1q21-q22), which codes for the NGF receptor,
TrkA.5®l The above two congenital neuropathies can be
differentiated on the basis of two clinical features and also
nerve biopsy. Greater severity of anhydrosis is present in
HSAN type IV compared with HSAN type V. Mental retardation
is not seen in patients with HSAN type V, which is a feature
that is always present in HSAN type IV.®¥l [n HSAN type V,
severe reduction of unmyelinated nerve fibers and a moderate
loss of thin myelinated nerve fibers is present, whereas HSAN
type IV patients’ show reduced small myelinated nerve fibers
and normal large myelinated nerve fibers.?

Impairment of pain sensation and self-mutilation may
also be seen in rare syndromes such as Lesch—-Nyhan
syndrome and de Lange syndrome."! Type V HSAN can be
differentiated from these syndromes by the presence of
partial anhydrosis, absence of peripheral nerve thickening
and dysmorphic features, a normal serum uric acid level and
electrophysiological studies and histopathological findings
of nerve fiber loss.!""!

Comprehensive literature search has revealed limited reports
on HSAN type V. Till date only one epidemiological survey has
been conducted on HSAN types IV and V in Japan in which
questionnaires reported from 105 institutes were evaluated.
The survey estimated that the number of Japanese patients
with HSAN types IV and V were 130-210 and 30-60 patients
respectively.? Similarly, in 2004, a Swedish family, suffering
from pain insensitivity underwent identification of a mutation
in the NGFB gene responsible for pain sensation.” They found
severe reduction of unmyelinated nerve fibers and a moderate
loss of thin myelinated nerve fibers which confirmed the
diagnosis of HSAN type V. In the present case report, genetic
test and nerve biopsy was not possible; therefore, the
diagnosis was made on the basis of classical clinical features:
the degree of both sensory and autonomic dysfunction and
biochemical evaluations. Thus, the oral health care provider
should be aware of other investigations to differentiate these
neuropathies.

There is no standard formula for the treatment of type V
HSAN. Medical management is supportive and oriented to
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Figure 1: Intraoral photograph bitten tongue and auto-
extraction of 73, 72, 71, 81, and 82

Figure 5: (a) Intraoral photograph showing erupted 53, 63 and
avulsed 52. (b) Twelve months intraoral photograph

control the hyperthermia, prevention of self-mutilation and
treatment of orthopedic problems. To avoid hyperthermia
excessive wrapping is advocated, dehydration is prevented
by acetaminophen and/or ibuprofen or by direct cooling in
a bath or in a cooling blanket. Chlorpromazine or chloral
hydrate is also effective in relaxing children and allowing
them to cool." The patient should be continuously monitored
for cuts, bruises, burns, fractures, corneal ulceration,
self-mutilations, so that wounds can be treated on time to
prevent the spread of infection. For orthopedic complications
use of special footwear, periods of nonweight-bearing are
advocated. Patients with osteomyelitis can undergo surgery
such as osteotomy and amputation.!

Typical oral manifestations in HSAN type V are ulcers on
the ventral surface of the tongue due to repeated biting
during infancy (resection of anterior portion of tongue),
auto-extraction of the teeth and tearing wounds mostly on

Figure 2: Photograph of maxillary and mandibular casts
showing primary teeth

o) Frih : : o
Figure 4: (a) Extraoral photograph of bite guard. (b) Intraoral
photograph showing modified bite guard

the lower lip.?# Oral management of these patients should
focus on preventing injury to the tongue, lips, teeth, and
oral mucosa. Children will require grinding of the teeth or
extraction of all teeth or bite guard to prevent self-mutilation
injury to the tongue and lips. Bite guard is preferred over
the other options because: it not only prevents trauma to
the tongue, but also maintains jaw relation, alveolar height,
esthetic, helps in speech and mastication. Majority of reports
in the literature with this disorder have advocated bite guard,
but none of them had actually given it to the patient. In the
present case, we have given a modified form of the bite guard
that is easy to insert and remove and prevents swallowing
or choking into the pharynx. Extraction of all the teeth
should be avoided because that will have a psychological
impact on children and might contribute to hyperthermia.
If extraction of all teeth is planned, it should be done
under local anesthesia to prevent undue tactile discomfort
postoperatively.'>'¥ Some authors have described the
difference in concentrations of inhaled anesthetics needed
for orthopedic surgery and dental surgery. They speculated
that these differences were caused by the nociceptive
stimulus of each operation.'*'! Preventive dental care such
as pit and fissure sealants, oral prophylaxis and professional
topical fluoride application must be done. Parents should
be made aware about the consequences of the dental caries
particularly in relation to absence of pain.
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Type V HASN is extremely dangerous and in most of the
cases the patient does not live over the age of 25.8% But with
the understanding of this disorder and with helping patient
to achieve independent function with minimal physical
limitations we can increase the life of these patients. Further
prognosis will be based on increased understanding of
specific gene actions that will lead to definitive therapies.

Conclusion

Diagnosis and management of HSAN type V is a great challenge
to the oral health care provider. A rare case of HSAN type V,
showing the usual features of bitten tongue was managed by
a modified bite guard. Although genetic disorders affecting
the sensory and autonomic nervous systems are rare, their
existence provides a means of furthering our knowledge
regarding a very complex part of the nervous system.
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