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1. Introduction

Amyloidosis is characterized by the proteinaceous fibrillar material amyloid, which is formed
by extracellular accumulations of the insoluble protein fibril. This rare disease results from a
sequence of changes in protein folding (Sipe et al., 2010) and occurs in response to various
cell dyscrasias or inflammatory conditions. Amyloid stained with hematoxylin and eosin
appears as a homogeneous, eosinophilic amorphous substance; when stained with Congo
red, it demonstrates green birefringence in polarized light. The amyloid deposits can be
localized or systemic, and can be large enough to impair normal tissue function.

Localized amyloidosis is relatively mild in contrast to the large-organ involvement seen in
the systemic disease. Localized amyloidosis has been described in almost every organ
system. Some patients have a progressive form of amyloidosis that is difficult to manage
and is associated with severe morbidity. However, how the systemic disease evolves
remains unclear. In a survey of 35 patients with local amyloidosis, Paccalin et al. did not find
any risk of developing a systemic disease from local amyloid deposits. They suggested that
immunolabeling studies be routinely performed. Moreover, since the evolution of the local
disease can be life-threatening, these authors recommended that patients be referred to
specialists for further evaluation. Management requires close follow-up to exclude
recurrence and to determine appropriate treatment of the symptoms (Paccalin et al., 2005).
Localized amyloidosis affecting the head and neck is uncommon and usually benign. The sites
most commonly involved are the larynx, subglottis, and thyroid (Nandapalan et al., 1998;
Pentenero et al., 2006). Amyloidosis of the oral cavity is less frequent, and usually appears as
multiple soft nodules accompanied by yellow, red, blue, or purple coloring in the mucous
membrane. Oral amyloidosis is quite uncommon and occurs mostly as localized amyloidosis
(Pentenero et al., 2006; Pribitkin et al., 2003), although when present in the most frequent site,
the tongue, it may be linked to the systemic disease. In this chapter we focus on the clinical
features, diagnosis, management, and prognosis of amyloidosis arising in the oral cavity.

2. Classification and types of amyloidosis

The Nomenclature Committee of the International Society of Amyloidosis met in conjunction
with the XII International Symposium on Amyloidosis in 2010 to recommend amyloid fibril
protein nomenclature and to consider newly identified amyloid fibril proteins for inclusion
in the nomenclature list (Sipe et al., 2010). Amyloidosis is classified as primary or secondary,
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142 Amyloidosis — An Insight to Disease of Systems and Novel Therapies

based on the nature of the precursor plasma proteins that form the fibril deposits (Khan and
Falk, 2001). The pathogenesis is multifactorial. Nonetheless, the final pathway, in which
amyloid fibrils are formed in the extracellular matrix, is identical in all forms of the disease.
All amyloid deposits have a common fibrillar structure, consisting of linear, aggregated
fibrils with an approximate diameter of 7.5-10 nm and a cross f—pleated sheet conformation,
as evidenced by x-ray diffraction (Steciuk et al., 2002).

Three major amyloid types have been defined. The amyloid light chain (AL) form is seen in
primary and idiopathic amyloidosis when there is no associated disease, but it has also been
associated with plasma cell dyscrasia and multiple myeloma. The immunoglobulin light
chain variable region is the main component of AL deposits. These patients commonly
produce urinary free monoclonal light chains of the K or A isotype, referred to as Bence
Jones proteins. In a small percentage of AL amyloidosis cases, bone marrow plasma cells
show clonal dominance of a light chain isotype. (Falk et al., 1997). Unlike multiple myeloma
and monoclonal gammopathies, in which K chains are more frequent, in AL amyloidosis the
ratio of K to A light chains is 1:3 (Khan and Falk, 2001).

The amyloid A (AA) form of amyloidosis is seen in patients with secondary, acquired, or
reactive amyloidosis, and is associated with chronic disease. AA deposits consist of fragments
of at least 5 different molecular forms (Kluve-Beckerman et al., 1988) and are commonly
seen in patients with rheumatoid arthritis or inflammatory bowel disease (Husby, 1985). The
acute phase protein formed is serum amyloid A, which is produced under the regulation of
cytokines that include tumor necrosis factor a3. The amino acid sequence in the AA protein
is highly conserved, in contrast to the high variability of the amino acid sequence in the AL
protein (Skinner, 1992).

Another type of secondary amyloidosis may occur in patients undergoing dialysis. In these
patients, B2 microglobulin, which is part of the Class I major histocompatibility complex
antigen, fails to cross the dialysis membrane, resulting in amyloid fibril formation (Danesh and
Ho, 2001). These fibrils may be deposited in joints, (resulting in arthritis), periarticular tissue
(resulting in carpal tunnel syndrome), and in bones (resulting in cysts) (Khan and Falk, 2001).
The third major type of amyloidosis is familial transthyretin-associated amyloidosis (ATTR)
(Stoor et al., 2004). ATTR derives from a group of autosomal-dominant diseases in which,
beginning in midlife, a mutant protein forms amyloid fibrils. In this case, the aberrant
protein is transthyretin, a thyroxine transport protein that is capable of binding retinol.
Other hereditary forms of amyloidosis involve mutations in other serum proteins such as
apolipoprotein Al, fibrinogen, and gelsolin (Khan and Falk, 2001).

Oral localized amyloidosis has not been associated with either multiple myeloma or systemic
amyloidosis, and does not usually progress to a systemic disease. In 13 cases of reported oral
localized amyloidosis, 4 were AL, 2 were AA, and no type was described for the remaining 7
(Table 1). None of these cases appeared to have systemic involvement. However, when
amyloidosis of the oral mucosa is diagnosed, further investigation is mandatory, both to
evaluate the function of the organs most frequently involved in systemic amyloidosis, such
as the liver, kidney, and heart, and to exclude an underlying plasma cell dyscrasia.

3. Clinical features and diagnosis of oral localized amyloidosis

3.1 Epidemiology
Although amyloidosis is rare, with an incidence of 12 cases per million population per year,
this figure is no less than the incidence of several more widely recognized conditions,
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including chronic myeloid leukemia and Guillain-Barré syndrome. While the incidence of
familial amyloidosis is unknown, it represents 10% to 20% of AL amyloidosis cases seen in
referral centers (Falk et al., 1997).

Oral involvement, while identical in all forms of amyloidosis, has been reported in 40% of
patients with AL amyloidosis (Mardinger et al., 1999; Reinish et al., 1994) but appears to be
less frequent in patients with AA amyloidosis (Mardinger et al., 1999). Oral localized
amyloidosis is quite uncommon (Pentenero et al.,, 2006; Pribitkin et al., 2003). To our
knowledge, only 13 cases of oral localized amyloidosis have been reported (Table 1).

Case Authors Age | Sex Location Symptom Type | Treatment

No

1 Takeda et al (1987) 58 | M Floor of mouth ND ND ND

. Tongue

2 Haraguchi et al (1997) | 62 F Tongue discomfort AA | Surgery

3 Koren et al (1998) 33 | M Tongue Tongue pain ND ND

4 Alvi et al (1999) 65 | M Soft palate Bleeding ND None

5 Asaumietal (2001) | 84 | F | lonsue lowerlip, Swelling ND | ND

buccal mucosa

6 Stoor et al (2004) 80 | M Hard palate None AL | Surgery

7 Pentenero et al (2006) | 68 F Hard palate None AA None

8 Balatsouras et al (2007) | 45 F Soft palate Fullness of ND None

ear-nasopharynx

9 Henly et al (2007) 63 F Hard palate Palatal sore AL None
10 Aono et al (2008) 74 F Hard palate Painless nodule | AL None
11 Angiero et al (2010) 36 | M Tongue None ND ND
12 | Angieroetal (2010) | 63 | F Tongue Swelling ND | ND
13 Angiero et al (2010) 57 | M Tongue Macroglossia AL ND

ND: not described

Table 1. Reported cases of localized amyloidosis arising in the oral cavity

3.2 Clinical features and symptoms

In systemic amyloidosis, systemic AL amyloidosis has the widest spectrum of tissue and
organ involvement. The most frequent initial symptoms are fatigue and weight loss, but the
diagnosis is usually not made until signs and symptoms are linked to a particular organ
(Falk et al., 1997). The kidney and heart are the organs most commonly involved, either
alone or in combination. Renal amyloidosis may manifest as proteinuria, which may be
clinically evident as mild renal dysfunction. Normal serum creatinine and blood urea
nitrogen concentrations may mask massive proteinuria, which may be accompanied by
profound edema and hypoalbuminemia (Stoopler et al., 2003). Cardiac complications of
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amyloidosis are most likely to manifest as rapid-onset and progressive congestive heart
failure. Electrocardiographic results may be normal, or may demonstrate a pattern of
myocardiac infarction in the absence of coronary artery disease (Falk et al, 1997).
Echocardiography may reveal a thickened ventricle and an ejection fraction in the low
normal or mildly reduced range (Falk et al., 1987). Autonomic and sensory neuropathy are
relatively common (Falk et al., 1997). Hepatomegaly is commonly seen in patients with AL
amyloidosis, but splenomegaly is rare. Macroglossia, which is characterized by enlargement
and stiffening of the tongue, is a frequent finding. If muscle weakness is present, amyloid
deposits may be present elsewhere, resulting in the “shoulder-pad sign,” nail dystrophy, or,
in rare cases, alopecia (Falk et al., 1997).

The characteristic features of oral localized amyloidosis usually resemble those of benign
tumors (Muto et al., 1991; Pentenero et al., 2006). The location in the oral cavity seems to
have diagnostic importance, as amyloidosis of the tongue has been suggested as a clinical
sign associated with blood dyscrasia or a dialysis-related lesion, while none of the reported
cases affecting the palate seem to have systemic involvement (Alvi and Goldstein, 1999;
Balatsouras et al., 2007; Pentenero et al., 2006; Pribitkin et al., 2003; Stoor et al., 2004). Oral
amyloidosis usually appears as multiple soft nodules accompanied by yellow, red, blue,
purple, or mixed colors in the mucous membrane (Pentenero et al., 2006, Aono et al., 2009).
The symptoms reported in known cases of oral localized amyloidosis include bleeding,
painless nodules, palatal sores, swelling, and macroglossia (Table1). Differentiating
amyloidosis from a tumor is clinically difficult and requires a biopsy of the lesion.

Fig. 1. Examination of the oral cavity. Oral cavity showing a yellow and red papilliform
mass on the right side of the palate. The mass was painless and elastic to the touch
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3.3 Diagnosis and pathological features

To establish a diagnosis of amyloidosis, clinical suspicions require histological confirmation.
Although affected organs such as kidneys are often biopsied, more risky procedures can be
avoided by simple subcutaneous aspiration of abdominal fat using a wide-bore needle and
syringe (Duston et al., 1987; Libbey et al., 1983). This has an advantage over other widely
used methods, such as rectal biopsy, in that it is less invasive but at least as effective. Most
oral amyloidosis cases are easily biopsied with local anesthesia.

A tissue biopsy is used to establish a definitive diagnosis. When examined by light
microscopy, amyloid stained with hematoxylin and eosin appears as a homogeneous
eosinophilic, amorphous substance. When stained with Congo red and observed under
polarized light, it shows an apple-green birefringence (Gertz et al., 2005). If the tissue sample
yields a positive result, the type of amyloidosis must next be determined (Figure 2).

Since AL is the most common type of amyloidosis, serum or urine immunofixation
electrophoresis is used to search for a clonal disorder. If the result is negative,
immunohistochemical staining of a bone marrow specimen should be performed to search
for K or A light chains. The specific type of amyloid fibril can also be identified by light or
electron microscopy with labeled antibodies using immunogold staining; this has been
useful for identifying mixed forms of amyloidosis. In the absence of plasma cell dyscrasia, a
variant transthyretin should be sought by isoelectric focusing of the serum, which will
separate variant from wild-type transthyretin (Khan and Falk, 2001). Genetic testing should
be performed if a variant transthyretin is found, since the specific mutation affects prognosis
and management. AA amyloidosis is suspected in patients with a chronic inflammatory
condition when AL and ATTR amyloidosis have been excluded. The diagnosis is confirmed
by immunohistochemical staining for the AA protein.
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©)

Fig. 2. (a) Hematoxylin and eosin staining showing an eosinophilic amorphous material in
the connective tissue beneath the intact epithelium. (b) Congo red staining showing a red
homogenous material under light microscopy. (c) The same area showing apple green
birefringence under polarized light. (a-c) Magnification: original x100
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Noninvasive diagnostic tests include 23] serum amyloid P scintigraphy to locate systemic
amyloid deposits (Burke et al, 1990) and Tc-99m phosphate radionuclide imaging to
demonstrate amyloid deposits in the skin and muscle, including the tongue (Hawkins et al.,
1990). In one report, CT scans of amyloid tissue showed soft-tissue masses with no significant
enhancement or only slight enhancement (Asaumi et al., 2001). It has also been reported that
CT scanning can discriminate between localized and diffuse disease in patients with
amyloidosis of the respiratory tract (Gillmore and Hawkins, 1999; Shah et al.,, 2002).
Amyloidosis signals on MR images closely resemble those of skeletal muscle. Moreover,
dynamic MR images may be helpful in evaluating localized amyloidosis, because it reveals
characteristic features of such lesions (Asaumi et al., 2001). MR images have been shown to
be useful in evaluating deposits before and after excision attempts, and could prevent the
need for further endoscopic examination (Chin et al., 2004; Ichioka et al., 2004).

4. Typical localized oral amyloidosis

4.1 Tongue amyloidosis

The tongue is the most frequent site of oral amyloidosis. It may be diffusely enlarged due to
macroglossia or nodular deposits, or it may be clinically unaffected (Salisbury and Jacoway,
1983; van der Wal et al., 1984). When deposits are extensive, macroglossia may develop; the
tongue loses its elasticity and may be firm, dry, hard, fissured, ulcerated, hemorrhagic, and
occasionally red and painful. The tongue becomes stiff, interfering with speech, chewing,
and swallowing. Surgical management may be required if airway obstruction is anticipated
(Mardinger et al., 1999).

Macroglossia is less common in AA than in AL amyloidosis (Mardinger et al., 1999). It is
difficult to correlate a particular tongue lesion with a type of amyloid deposit. As lesions
frequently recur, requiring repeated excisions, surgical intervention should be considered
only in extreme cases of macroglossia with possible airway obstruction (Mardinger et al.,
1999; Reinish et al., 1994). Clinicians note that tongue biopsy must include muscle tissue to
be of diagnostic value. A biopsy of the tongue is recommended if the presence of
amyloidosis is suspected, whether or not the patient is experiencing symptoms. However,
other researchers have noted that tongue biopsy is diagnostic in only 60% of cases
(Nandapalan et al., 1998). Deep incisional biopsies increase the risk of damaging the
tongue’s neurovascular supply, and can be painful. This area may also be prone to delayed
healing and scarring due to mechanical irritation of the biopsy site (Stoopler et al., 2003).
Although most tongue amyloidosis is secondary, five cases of localized tongue amyloidosis
have been reported (Angiero et al., 2010; Haraguchi et al., 1997; Koren et al., 1998). One case
was determined to be AL amyloidosis, another was AA, and the amyloidosis type was not
described in the remaining cases. Reported symptoms included tongue swelling, macroglossia,
and tongue pain (Table 1).

4.2 Palatal amyloidosis

Localized amyloidosis of the palate is extremely rare; only six cases have been reported
(Alvi and Goldstein, 1999; Balatsouras et al., 2007; Gertz et al., 2005; Muto et al., 1991). Oral
localized amyloidosis has not been generally associated with either multiple myeloma or
systemic amyloidosis (Alvi and Goldstein, 1999; Balatsouras et al., 2007; Pentenero et al.,
2006; Pribitkin et al., 2003; Stoor et al., 2004), and does not usually progress to systemic
disease (Stoor et al., 2004). None of the reported cases affecting the palate appeared to have
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systemic involvement. Of the six patients with localized amyloidosis of the palate, three
were diagnosed with AL amyloidosis and one with AA; the type was not reported for the
other two patients. While some patients did not experience symptoms, others noted painless
nodules, bleeding, and other symptoms. Five patients were not treated for the amyloidosis,
and one was treated with surgery (Table 1).

Amyloid deposits have been found in other areas of the oral cavity and maxillofacial
complex; however, not all of these areas can be biopsied. Localized amyloidosis has been
reported in the nasal septum and maxillary sinus, and an unusual case involving the parotid
gland was documented (Nandapalan et al., 1998). These sites are difficult to biopsy because
of the mechanical complexities involved. Delgado and Mosqueda (Delgado and Mosqueda,
1989) found amyloidosis in the labial minor salivary glands, which are possible to biopsy
(Stoopler et al., 2003).

5. Managing oral localized amyloidosis

In systemic amyloidosis, treatment is directed both toward the affected organ and the specific
amyloidosis type. Nephritic involvement may necessitate diuretics and dialysis. Cardiac
involvement may also require diuretics. Calcium channel blockers may exacerbate amyloid
heart disease (Gertz et al., 1985) and should also be avoided because of their negative
isotropism (Khan and Falk, 2001). Digoxin is contraindicated in cardiac amyloidosis,
because it binds to amyloid fibrils and may be toxic at therapeutic levels (Khan and Falk,
2001). Previously reported therapies include conventional melphalan and predonisone
therapy, dexamethasone-based regimens, thalidomide, stem cell transplantation, and
investigational therapies (Gertz et al., 2005). The prognosis for patients with AL amyloidosis
depends on the extent of organ involvement. Generally, a patient’s prognosis is poor if the
condition is left untreated, with a median survival of 1 to 2 years (Kyle and Gertz, 1995).

An optimal therapeutic strategy for amyloidosis would be designed to dissolve amyloid
deposits or to prevent their accumulation. Patients with localized amyloidosis generally do
not require systemic therapy, and management can be supportive or localized. Surgical
intervention may be required when airway obstruction is a concern (Mardinger et al., 1999).
Excision can be considered, but lesions often persist or recur (Paccalin et al.,, 2005).
Thalidomide has been shown to be effective in treating refractory multiple myeloma, and is
now being considered for treating AL amyloidosis (Singhal et al., 1999). Etarnacept, a tumor
necrosis factor receptor antagonist, has shown some early success in treating symptoms of
cardiac amyloidosis (Khan and Falk, 2001). The definitive therapy for ATTR amyloidosis is
liver transplantation, because of the organ’s transthyretin production.

For localized forms of amyloidosis, adjuvant therapies such as chemotherapy and steroids
have not been shown to be beneficial. Surgical intervention is usual, but laser treatment may
be used if surgical intervention is problematic. Alternatively, the patient may simply be kept
under observation (Pentenero et al., 2006; Viggor et al., 2009). While management of oral
localized amyloidosis is not commonly needed, local surgical or laser excision can improve
functional impairment (Pentenero et al., 2006). Only two of the 13 known cases of oral
localized amyloidosis were treated with surgery (Table 1).

6. Prognosis of oral localized amyloidosis

The prognosis of amyloidosis depends on the specific type and the organs involved. If AL
amyloidosis is left untreated, the prognosis of a patient with cardiac involvement is poor,
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with a median survival of 1 to 2 years (Kyle and Gertz, 1995). Patients with ATTR
amyloidosis may survive up to 15 years after diagnosis, but survival varies with the specific
mutation and the time of diagnosis—the younger the age of presentation, the worse the
outcome. The prognosis of patients with AA amyloidosis is affected by the underlying
condition.

The prognosis of patients with oral localized amyloidosis is uncertain because of the rarity
of the disease. Careful follow-up is advised to monitor its progression. Although rare cases
of progressive amyloidosis have been reported (Bartels et al.,, 2004), there is no
documentation to suggest that localized amyloidosis can progress to a systemic involvement
(Nandapalan et al., 1998). Although local surgical or laser excision can be used to eliminate
functional impairment, recurrences have been observed (Pentenero et al., 2006). The low risk
of further generalized disease does not mean that localized amyloidosis is benign; it can be
clinically silent or have significant consequences.

7. Conclusion

Oral localized amyloidosis is uncommon and has characteristics resembling those of benign
tumors. It usually appears as multiple soft nodules accompanied by yellow, red, blue, or
purple coloring in the mucous membrane. Differentiating amyloidosis from a tumor is
clinically difficult and requires a biopsy of the lesion. Amyloidosis management is not
commonly needed, but local surgical or laser excision can be useful for eliminating
functional impairment even though the lesions may recur. The prognosis for patients with
localized amyloidosis is uncertain because of the rarity of the disease, and careful follow-up
is advised to monitor its progression.
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