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SUMMARY: Knowledge about Gaucher disease, characteristics, clinical and radiographic alterations, demonstrate
the importance of using anamnesis, laboratory tests and radiological images, among these dental analysis and images,
making possible the early detection in the oral manifestations and the success in the control and treatment of the disease.

disease.
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INTRODUCTION

Gaucher disease (GD) was first described in
1882. It is a systemic lysosomal storage disorder
caused by hereditary deficiency — an autosomal
recessive disorder resulting from pathogenic mutations
in the gene that encodes glucocerebrosidase enzyme,
resulting in an accumulation of glucocerebrosides in
the phagocytes and central nervous system (CNS). The
cell has the appearance of "Signature Rings with
Crumpled Kleenex”. The lipid stored in the lysosomes
overflows into the cytoplasm, and the glycosylceramide
is converted into glycosylsphingosine, with an increase
in its serum levels. The production of these bioactive
lipids involves other types of cells, such as the immune
system, which secretes cytokines that are responsible
for bone destruction and participation in the onset and
spread of the pathogenesis of the disease.
Pathophysiologically, Gaucher cells are characterized
by distended phagocytic cells found in spleen, liver,
and bone marrow, among others (Beutler et al., 1993).

In the general population, the estimated
frequency is in the range of 1:50,000 to 1:100,000
(Meikle et al., 1999). Found mostly in the Ashkenazi
Jewish population, with a rate of 1:17 and an expected

1:850 birth rate (Beutler et al.). Two distinct forms of
the disease are also relatively more common in the
northern Norrbotten region of Sweden (Svennerholm
et al., 1991) and near the Palestinian city of Jenin
(Abrahamov et al., 1995). Among the Ashkenazi Jews,
the N370S mutations, which are associated with the
milder expression of the disease is more common
(Zimran & Elstein, 2011).

Three are the described types of this disease;
their differentiation in type 1 is performed with
absence of neurological factor, and in types 2 and 3
in the progression rate and neurological
characteristics (Table ).

Type 1 might be asymptomatic or incidentally
discovered during an evaluation of a hematological
disorder. With symptomatic patients, the spleen might
be only palpable or mass enlarged and might produce
positional symptoms, such as early satiety or abdomi-
nal discomfort. Abdominal pain is rare, but when
present it might be an indication of a splenic infarction
or a sub capsular hematoma. Hepatomegaly is usually
asymptomatic. In most patients, liver function tests are
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within the limits of normality, unless there is liver
comorbidity such as viral or autoimmune hepatitis.

Bleeding is common and can manifest as frequent
epistaxis (nose bleeding), bruising, hemorrhage after
surgical or dental procedures, or may be associated with
pregnancy or childbirth. Bleeding is usually secondary
to thrombocytopenia resulting from hypersplenism and /
or reduced platelet production, which may be caused by
bone marrow infiltration by Gaucher cells. Abnormal
platelet function or abnormal coagulation and / or
fibrinolytic factors are also observed (Hollak et al., 1997).
Fatigue is another common complaint, usually related
to anemia, but not invariably. Also reduced levels of
hemoglobin, mainly due to hypersplenism, but
additionalcauses include iron deficiency (also secondary
to bleeding), vitamin B12 deficiency, and autoimmune
hemolysis. In children, linear growth retardation is
common, regardless of the overall severity of the disease.

Manifestations in the jaws. There are case reports of
patients with some degree of mandibular-maxillofacial
involvement, frequently observed accidentally on routine
dental or panoramic radiographs (Hollak et al.). The most
common radiographic observation is the presence of
pseudo cystic radiolucent lesions or honeycomb, well-
defined lesions, especially in the premolar regions
(Bender, 1938). The increase in osteopenia and the
generalized rarefaction of trabecular bone are commonly
observed. Other radiographic findings include
osteoporosis, enlargement of bone marrow spaces, and
in some cases apical root resorption, all presumably due
to Gaucher cell density (Bender, 1938; Carter et al.,
1998). Areas of mandibular radiopacity were presented
as being due to temporary bone regeneration after
extraction (Bender, 1959) or to a sclerotic reaction to
the infiltration of Gaucher cells. The involvement of the
jaws is similar to skeletal extra gnathic involvement,
which accounts for 90 % of patients, all cases involving
the jaw, while only one quarter affects the maxilla.
According to some authors, this is due to the fact that
the mandible is considered a long bone. It is important
to note that even this picture may be relatively benign
and spontaneously reversed, because these "lesions"
are Gaucher cells that act as "petrified" Gaucher bones.

This loss of normal trabecularization is observed
in other long bones in Gaucher disease. Both the arches,
maxilla and jaw can be affected by these phenomena.
Apparently, the loss of corticalization of the mandibular
canal, thinning of the cortical and hard lamina, obliteration
of the maxillary sinus can be attributed to this process,
observing other phenomena caused by the massive
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infiltration of Gaucher cells, which radiographically
appear well-defined cells, circumscribed radiolucent
lesions, similar to other cysts and tumors in the mandible.
This lesion may present a soap bubble aspect (10.8 %),
dislocate mandibular canal or teeth and root resorption
(Zeevi et al., 2013).

Wenstrup et al. (2002) conceptualize two types
of bone manifestations associated with Gaucher disease:
Extra gnathic bone pathology, which breaks down into:
1. Focal disease — irreversible lesions such as
osteonecrosis and osteocloserosis; 2. Local disease —
reversible abnormality adjacent to large marrows, such
as cortical thinning and bone defects; 3. Generalized
osteopenia.

Bildman et al. (1972) reported establishing the
diagnosis of Gaucher disease after a biopsy of
mandibular medulla tissue; others confirmed Gaucher
disease based on the presence of Gaucher cells in
mandible biopsies (Lustmann et al., 1991). However, it
should be emphasized that jaw biopsy in Gaucher
disease is not recommended unless another condition
is suspected (for example, malignancy). If Gaucher
disease is suspected, an enzymatic assay — and not a
biopsy or a bone marrow sampling — is the appropriate
medium to perform the diagnosis.

MATERIAL AND METHOD

Articles and clinical protocols and therapeutic
guidelines - Ministry of Health (Ministério da Saude,
2014), were reviewed as clinical and radiographic
citations (Table II) of relevance to the quality of dental
treatment.

The gold standard for the diagnosis of Gaucher
disease is the detection of low levels of enzyme activity
in peripheral blood cells compared to normal control
samples taken on the same day. Molecular analyzes of
the genotype sometimes serve as an adjuvant in
assessing the potential trajectory of disease severity
Zimran (2011).

For dentistry, the possibility of assisting in the early
recognition of Gaucher Disease would be very interesting
because of the radiographic characteristics, which are
in fact confused with several other situations, such as,
for example, mandibular osteoporosis, except Type 2,
which affects mainly children, or other bone diseases,
such as ameloblastoma.



Table I. Main characteristics of the three types of Gaucher Disease - Adapted table of Zimran & Elstein (2011).

Type I
3b
L44P/L44P or many

others

Type Il (lethal)

Type |

3c
D409H/D409H

I nfantile 3a

or 1nulland 1

Symptomatic Neonatal

N370S / N370S Ou 2

Asymptomatic
N370S / N370S

Subtype

none

null

2

Genotype common

SANTOS, E. M. C. M.

severe mutation

recombinant
mutations
None

slight mutations

or 2 slight
mutations

Palestine; Arabia;
Japan and Spain

None Panethnic

None

Ashkenazi Ashkenaz Jews

Ethnicity Predilecdo

Jews
None

Abnormal horizontal
eye movement;

Abnormal horizontal
eye movement;

Abnormal

Hydrops fetalis Abnormal

Ichthyosis
congenita

Hepatosplenomegaly;

Common Features

horizontal eye
movement;

horizontal eye
movement;

Hyperesplenism;
Bleeding; bone pain

Calcification of heart

valves

Hepatosplenomegaly;
Delayed growth;

Myoclonic

Strabismus;
Trismus
Severe

Seizures;

Abnormal horizontal
eye movement;

Abnormal horizontal
eye movement;

Abnormal

Lethal

Rare; Patient may
develop Parkinson's

Rare; Patient

may develop

Involvement of the CNS

horizontal eye

Brachycephalus;

movement; Slow  Gradual cognitive

disease

Parkinson's

dedine

and progressive
neurological
deterioration

Soft

disease

Minimum

Moderate to severe

Not documented

Not

None Variable

Bone involvement
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Sclerosis or erosion of the cortex occur on the
endosteal surface. This finding is not specific for Gaucher
disease, and it can be found in hemolytic anemias,
leukemia, hyperthyroidism, former consolidated fractures,
and Albers-Schonberg disease. Involvement of the jaw,
skull, hands and feet is (Mendonga et al., 2001).

As shown in Table Il, there are several
manifestations of dental interest, which will directly
interfere with the planning of the case, since many of these
children / adolescents / adults are receiving dental
treatment without knowledge of the disease, as well as in
treatments, without the odontologist knowing these
manifestations.

There is no cure for Gaucher disease. Since its
approval by the US Food and Drug Administration (FDA)
in 1991 (Barton et al., 1991; Zimran et al., 1995),
intravenous infusions of enzyme replacement therapy
(ERT) are widely used to treat symptomatic patients. In
most patients, ERT induces the reduction of
hepatosplenomegaly, improves hematological
abnormalities and improves bone pain and bone mineral
density within 5 years after the advent of therapy (Weinreb
et al., 2002). Today, there are two FDA-approved ERTs
that are also widely approved in Europe and other
countries: Imiglucerase (Cerezyme, Genzyme
Corporation, Cambridge MA, USA) and velaglucerase alfa
(Vpriv, Shire HGT, Cambridge MA, USA). In the Santa
Catarina study, Ferreira emphasizes the importance of
the genotype study and genetic counseling, and shows
effective and safe result with ERT — recombinant enzyme
(Imiglucerase), in cases of type 1 Gaucher.

CONCLUSION

Careful analysis of signs and symptoms and
medical history with a thorough review is very important
in the assessment of patients with lysosomal storage
disorders. The studies demonstrate that the investigation
with laboratory exams and radiological images, among
them the dental ones, can help in the early recognition of
the Gaucher Disease, causing in alteration of the initial
planning and consequently in the treatment plan.

The most important part of optimizing one’s health
with Gaucher disease is seeing a Gaucher specialist.
Because the disease affects just 1 in 40,000 in the gene-
ral population, many general practitioners and even
specialists have never managed a patient with Gaucher
disease. A specialist can help by:
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Table 1. Demographic and radiological characteristics of patients with Gaucher disease involving the mandible, reported in

the literature between 1982 e 2012.

Demographic Feature N %
16(M) 43
21(F) 57
Age at first presentation in maxillaries (years) 33,8 +- 13,6
Enzyme Replacement Therapy 18 48,6
Periapical 5 13,5
Lateral 3 8
Available radiographs Panoramic 33 89,2
Computed tomography 5 13,5
Magnetic Resonance Imaging 1 27
Radiographic characteristics
Location Lower Jaw 36 97,3
Upper Jaw 9 243
defined 15 40,5
Periphery Cortical Edge 13 35,1
Curved Edge 14 37,8
Invagination 1 29,7
Reworking of trabeculate, Osteopenia 31 83,8
Enlargement of the medullary spaces 27 73
Internal structure Fully radiolucent 15 40,5
Standard Soap Bubble 4 10,8
Radiopaque areas 5 13,5
Displacement of tooth 4 10,8
Rootresorption 9 24,3
Late eruption of teeth 5 13,5
Hard blade thinning 5 13,5
Effect on periodontal ligament space 3 8,1
Effects on Structures Adjacent Displacement of the mandibular canal 7 18,9
Loss of cortical mandibular canal 21 56,7
Obliteration of the maxillary sinus 4 10,8
Bone expansion 9 24,3
Basal cortical thinning 10 27
Cortical piercing 4 10,8

Zeevi et al. (2013)
N — Number of cases

Creating a comprehensive evaluation plan to
determine treatment needs and help set individualized
treatment goals that are both realistic and meaningful.
Managing symptoms with an individualized treatment
plan. The treatment plan should include tracking key
health indicators like blood counts, spleen and liver
volume, bone density and health-related quality of life.

Coordinating care with a primary care physician
and other specialists such as radiologists, orthopedists
and pain management experts.

Proactively monitoring for conditions related to
Gaucher disease.
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RESUMEN: EI conocimiento sobre la enfermedad
de Gaucher, caracteristicas, alteraciones clinicas y
radiograficas, demuestra la importancia de utilizar la
anamnesis, los examenes de laboratorio e imagenes
radiolégicas, entre ellas las odontoldgicas, posibilitando la
deteccién precoz de las manifestaciones orales, y el éxito
en el control y tratamiento de la enfermedad.

PALABRAS CLAVE: enfermedad de gaucher,
enfermedad neuropatica de gaucher, enfermedad de
gaucher Tipo 1.
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