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A 78-year-old woman presented to the ambulatory care

clinic for a painful tongue mass. She noticed the mass
2 months prior to presentation, and it had not grown in the
interim. She had left-sided jaw pain when opening her mouth
and persistent left-sided otalgia.

In the evaluation of tongue masses, ulcerations, or other surface
abnormalities, exclusion of squamous cell carcinoma is the top
priority. Additional tongue surface abnormalities include benign
lesions such as geographic tongue, inflammatory conditions
such as lichen planus, and infections such as syphilis.

The ear and jaw pain may reflect metastatic spread, neural
invasion, or referred pain from the tongue. A vasculitis with
predilection for the head, such as giant cell arteritis, could
present with oral and ear pain. Jaw pain with mastication
could reflect jaw claudication, but pain upon mouth open-
ing is more commonly explained by temporomandibular joint
dysfunction.

The patient had hypertension, hyperlipidemia, chronic

kidney disease (estimated glomerular filtration rate of
42 mL/min), and diabetes mellitus. Four months prior she was
diagnosed with a chronic obstructing left renal calculus on
ultrasonography to evaluate chronic kidney disease. Two
months prior heart failure with preserved ejection fraction
was diagnosed. Stress cardiac magnetic resonance imaging
(MRI) demonstrated normal ejection fraction, asymmetric
septal hypertrophy, and stress-induced subendocardial per-
fusion defect. Her medications were metoprolol, lisinopril,
simvastatin, meloxicam, and aspirin. She never used tobacco
and did not consume alcohol. She was born in the Philippines
and emigrated to the United States 15 years ago. She had
not experienced fever, chills, hearing loss, tinnitus, cough,
dysphonia, neck swelling, or joint pain. She had lost 3 kg in
the previous 4 months.
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The absence of tobacco and alcohol use reduces the prob-
ability of a squamous cell carcinoma, although human pap-
illomavirus—associated squamous cell carcinoma of the
tongue remains possible. Asymmetric septal hypertrophy
is characteristic of hypertrophic cardiomyopathy or an in-
filtrative cardiomyopathy. Sarcoidosis can affect the heart
and can account for the renal calculus (via hypercalcemia).
Amyloid light-chain (AL) amyloidosis could involve the heart
and the tongue, although in amyloidosis the cardiac MRI
typically displays late gadolinium enhancement and ventric-
ular wall thickening. The absence of tinnitus or hearing loss
suggests that the left-sided otalgia is referred pain from the
tongue and oral cavity rather than a primary otologic disease
(eg, infection).

On physical examination, temperature was 37.2 °C,

heart rate was 88 beats per minute, blood pressure was
134/62 mm Hg, and oxygen saturation was 99% while breath-
ing ambient air. The patient’s weight was 40.4 kg (body mass
index of 19.26 kg/m?). Intraoral examination revealed indura-
tion of the bilateral tongue, an erosive 1-cm pedunculated
mass of the left dorsum, rough white coating on the right
dorsum, and fullness of the right lateral surface with an ero-
sion abutting tooth #2. The right submandibular salivary
gland was firm. The otoscopic examination and remainder of
the head and neck examination were normal. There was no
cervical, supraclavicular, or axillary adenopathy. The cranial
nerve, cardiovascular, pulmonary, abdominal, and skin exam-
inations were normal.

The left-sided lingual mass and right-sided lingual erosion
likely arise from the same process. Both are compatible
with an infection (eg, syphilis or tuberculosis), cancer, auto-
immune disease (eg, Crohn’'s disease or sarcoidosis), or an
infiltrative disease such as amyloidosis. Leukoplakia could
reflect a candidal infection, dysplasia, squamous cell carci-
noma, oral hairy leukoplakia, or hyperkeratosis. The isolated
submandibular salivary gland could reflect sialadenitis from
chronic salivary duct obstruction or a primary neoplasm,
but more likely is caused by the same process causing the
tongue abnormalities.
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FIG 1. Magnetic Resonance Imaging of Head, Face, and Neck. (A) T2-weighted magnetic resonance imaging demonstrating hyperintensity and prominence of right
lateral pterygoid muscle (arrow) and (B) contrast enhancement of submandibular gland (arrow). Oral tongue, base of tongue, and vestibulocochlear system were
negative for masses.

The white blood cell count was 8,600/pL; hemoglobin,

11.5 g/dL; mean corpuscular volume, 102.5 fL; and
platelet count, 270,000/pL3. Serum sodium was 141 mEq/L;
potassium, 4.1 mEq/L; chloride, 101 mEq/L; bicarbonate, 30
mEq/L; blood urea nitrogen, 19 mg/dL; creatinine, 0.7 mg/
dL; and calcium,10.4 mg/dL (reference range, 8.5-10.3). To-
tal serum protein was 7.3 g/dL (reference range, 6.0-8.3);
albumin was 3.7 g/dL. Liver biochemistry test results were
normal. Serum folate and vitamin B, levels were normal.
Serum ferritin was 423 ng/mL (reference range, 11-306);
transferrin saturation, 21.4% (reference range, 15.0%-
50.0%); and total iron-binding capacity, 323 pg/dL (refer-
ence range, 261-478). Parathyroid hormone (PTH) was 14
pg/mL (reference range, 15-65). HIV antibody was negative.

The calcium level is at the upper range of normal, whereas
the PTH level is at the lower range of normal. The differen-
tial diagnosis for PTH-independent hypercalcemia includes
hypercalcemia of malignancy and granulomatous disease
such as sarcoidosis. Mild hypercalcemia could contribute to
the nephrolithiasis. The iron studies exclude iron deficiency
and are not suggestive of anemia of chronic disease. The
triad of mild hypercalcemia, cardiomyopathy, and anemia
is compatible with AL amyloidosis (perhaps with associated
multiple myeloma) or sarcoidosis; both disorders can present
as a mass. Imaging of the head and neck and biopsy of the
tongue mass are the next steps.

The left dorsal tongue mass was excised in clinic. Histo-
pathology revealed ulcerated squamous mucosa with
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inflammatory changes but no malignancy. Imaging of the
head and neck was scheduled.

Neither cancer or granulomas were detected, but inade-
quate sampling or staining must be considered. Inflammato-
ry changes are compatible with infection, autoimmunity, and
cancer; the latter can feature reactive changes that obscure
the malignant cells. The absence of granulomas lowers, but
does not eliminate, the possibility of sarcoidosis, tuberculo-
sis, fungal infection, and granulomatosis with polyangiitis.
Actinomycosis is an invasive orofacial infection that disre-
gards anatomic boundaries and is characterized by inflamma-
tory histology; although infection of the tongue is possible,
infection of the jaw and face is more typical. Immunoglobulin
G4-related disease can present as an inflammatory and in-
vasive disorder; however, the characteristic histopathologic
findings (lymphoplasmacytic infiltrate, fibrosis, and phlebitis)
are absent.

Culture of the tissue for mycobacteria or fungi (she is at in-
creased risk for both given her previous residency in the Phil-
ippines) could increase the diagnostic yield. Another biopsy
of the tongue or an adjacent structure—guided by imaging—
may provide a more diagnostic tissue sample.

MRI of the head and neck demonstrated hyperintense

signal and prominence of the right lateral pterygoid
muscle (Figure 1A) and slight enlargement of a right sub-
mandibular gland (Figure 1B). No tongue abnormalities
were identified. Radiograph of the chest did not reveal infil-
trates, masses, or lymphadenopathy.
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The absence of the tongue mass on the MRI likely reflects ex-
cision of the mass at the time of biopsy. The signal enhance-
ment in the right lateral pterygoid muscle and submandibular
gland is suggestive of an infiltrative process. Infiltration of the
right lateral pterygoid muscle may also explain the patient's
pain when opening her mouth. Infiltrative processes can be
neoplastic (eg, salivary gland tumor, sarcoma, lymphoma), in-
fectious (eg, mycobacterial or fungal), cellular (eg, histiocytes,
mast cells, plasma cells, eosinophils, granulomas), or related to
inert substances such as amyloid or iron.

ﬁ Seven weeks later, the patient presented to the hospi-

tal for scheduled percutaneous nephrolithotomy of the
obstructing renal calculus. The physical examination was un-
changed. The complete blood count and metabolic panel
were unchanged apart from hemoglobin of 9.9 g/dL and
calcium of 11.5 mg/dL. Coagulation studies were within nor-
mal limits.

A percutaneous nephroureteral stent was placed under
conscious sedation. The patient then underwent rapid se-
quence induction of general anesthesia for the nephrolithot-
omy with fentanyl, propofol, and rocuronium. Within minutes
of initiating mechanical ventilation, severe periorbital and
perioral edema, copious oral cavity bleeding, and bilateral
periorbital purpura occurred. Sugammadex (neuromuscular
blockade reversal) and dexamethasone were administered.
Examination of the oral cavity was limited by the brisk bleed-
ing; the right sided tongue erosion was unchanged.

Bleeding is caused by thrombocytopenia, thrombocytopathy,
coagulopathy, or disruption of vessel integrity. Oral cavity bleed-
ing could arise from the tongue ulceration, but could also reflect
pulmonary, nasal, or gastrointestinal hemorrhage. Angioedema
arises from mast cell- or bradykinin-mediated pathways; mast
cell degranulation may have been precipitated by the anesthet-
ic agents, opiate, or a material in the nephroureteral stent.

The edema and bleeding are temporally related to multi-
ple medications and mechanical ventilation. A latent bleeding
diathesis may have manifested in the setting of increased tis-
sue hydrostatic pressure or vessel permeability. Amyloidosis
can lead to vessel fragility and coagulopathy, and periorbital
bleeding is characteristic of AL amyloidosis.

The hypercalcemia, now more pronounced, raises concern for
malignancy (including multiple myeloma) and granulomatous
diseases like sarcoidosis, mycobacterial infections, and fungal
infections. The declining hemoglobin could be explained by
chronic blood loss, hemolysis, anemia of chronic disease, or a
bone marrow process.

The cardiomyopathy, bleeding disorder, and multifocal disease
in the oral cavity can be explained by AL amyloidosis; the hyper-
calcemia suggests concomitant multiple myeloma.

ﬁ At the time of the bleeding event, the partial thrombo-

plastin time, prothrombin time, and fibrinogen were with-
in the reference ranges. Factor X activity level was normal. No
schistocytes were observed on peripheral blood smear. Immu-
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FIG 2. Image of Patient’s Tongue at Time of Hematology Consultation. The
patient’s tongue demonstrated an anterior, dorsal lesion (circle). The tongue is
also crenated (“scalloped”) (arrows).

noglobulin G level was 1,425 mg/dL (reference range, 639-
1,349); IgA and IgM levels were within the reference range.
Serum lambda free light chains were 151.78 mg/dL (reference
range, 0.46-2.71), and the ratio of kappa to lambda light chains
was 0.01 (reference range, 0.49-2.54). Serum protein electro-
phoresis and immunofixation demonstrated a monoclonal
paraprotein (IgG lambda) level of 1.2 g/dL. Congo red staining
of the previously excised left dorsal tongue mass was negative
for apple-green birefringence. Reexamination of the oral cavity
revealed macroglossia and scalloping of the tongue (Figure 2).

Scalloping is characteristic of an infiltrative disorder that en-
larges the tongue (macroglossia) and deforms its edges, which
encounter the teeth. Macroglossia is seen in AL amyloidosis,
acromegaly, and hypothyroidism. A monoclonal light chain, es-
pecially a lambda light chain, is characteristic of AL amyloidosis.
The Congo red stain results can support the diagnosis when
positive, but it has limited sensitivity. The tongue specimen can
be sent for immunohistochemistry or mass spectrometry to
evaluate for light chain deposition. A bone marrow biopsy can
demonstrate a clonal plasma cell population. AL amyloidosis
with concomitant multiple myeloma is the most likely diagnosis.

ﬁ Bone marrow aspiration and core biopsy demonstrated

30% lambda-restricted plasma cells (Figure 3A-C). Con-
go red staining demonstrated apple-green birefringence of
the bone marrow microvasculature (Figure 3D). Skeletal sur-
vey demonstrated widespread lytic bone disease involving
the calvarium (Figure 4A), left humerus (Figure 4B), and left
scapula (Figure 4B). Based on the monoclonal paraprotein,
more than 10% monoclonal plasma cells, skeletal lesions,
and hypercalcemia, she was diagnosed with IgG lambda
multiple myeloma. Based on apple-green birefringence in
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FIG 3. Bone Marrow Biopsy. (A) Bone marrow core biopsy demonstrated large clusters of plasma cells throughout the bone marrow (white arrow). (B) Staining for
CD138 showed plasma cell clusters (brown arrow) that were (C) lambda-light chain-restricted (brown stain, brown arrow). (D) Congo red stain demonstrated perivas-
cular apple-green birefringence (white arrow) under polarized light.

the bone marrow and macroglossia, she was diagnosed with
AL amyloidosis. The cardiac MRI findings were compatible
with AL amyloidosis.'

After three cycles of bortezomib and dexamethasone thera-
py to concurrently treat AL amyloidosis and multiple myeloma,
the serum lambda light chain level decreased to 1.49 mg/dL
and the monoclonal paraprotein level decreased to 0.3 g/dL.
The calcium level was 9.8 mg/dL, and the hemoglobin level was
11.7 g/dL. The patient’s tongue pain resolved, allowing for im-
proved oral intake and a 5.7-kg weight gain. The patient under-
went nephrolithotomy 4 months after her initial presentation.
She resumed an active lifestyle and recently traveled to visit
relatives in the Philippines.

DISCUSSION

Oral diseases affect general health and quality of life and can be
a harbinger of systemic disease. Tooth loss, caries, periodontal
disease, and poorly fitting dentures commonly affect speech
and nutrition.? These common outpatient oral health issues can
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be the driving force for hospital admissions; for example, caries
and periodontal disease can lead to suppurative odontogenic
infection, endocarditis, brain abscess, and sepsis.

Tongue ulcerations, masses, and surface abnormalities often
require consultation with a dentist or oral and maxillofacial sur-
geon to exclude squamous cell carcinoma.® Other diagnostic
considerations include benign neoplasms, trauma, inflamma-
tory conditions (eg, sarcoidosis), infection (eg, syphilis, tuber-
culosis), and infiltrative processes such as amyloidosis.

Amyloidosis is a heterogeneous group of diseases caused by
deposition of insoluble protein fibrils in tissues.*> The three most
encountered forms of amyloidosis are AL, AA, and ATTR. Each
form is named after the culprit protein.* AL amyloidosis arises when
a small clonal population of plasma cells in the bone marrow over-
produces immunoglobulin light chain monomers.#¢ AA amyloi-
dosis develops when the liver produces serum amyloid A protein
(an acute phase reactant) in response to a chronic inflammatory
condition such as rheumatoid arthritis or chronic intravenous drug
injection.* Transthyretin (TTR, also known as “prealoumin”) is a te-
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FIG 4. Skeletal Survey. Skeletal survey revealed subtle lytic lesions in the calvarium (A, arrow) and left proximal humerus and scapula (B, arrow on right and left,
respectively).

trameric protein that transports thyroxine and retinol; there are
two forms of ATTR amyloidosis: hereditary and wild type. Hered-
itary ATTR amyloidosis develops from agglomeration of misfold-
ed TTR monomers caused by mutations in the TTR gene. Wild-
type ATTR amyloidosis is caused by age-related dissociation of
the TTR tetramer into its constituent monomers that denature,
misfold, and agglomerate into fibrils.> Wild-type ATTR is now
recognized as the most common form of amyloidosis, with 25%
of myocardial autopsy specimens of patients 80 years or older
demonstrating amyloid.” The estimated incidence of AL amyloi-
dosis is 10 cases per million person-years.®

Each amyloid protein homes in on specific anatomic sites.*
Characteristic combinations of organ dysfunction can suggest
different forms of amyloidosis.” Cardiac and peripheral nervous
involvement (eg, carpal tunnel syndrome) is typical of both he-
reditary and wild-type ATTR amyloidosis; ATTR amyloidosis does
not involve the kidney.* AA amyloidosis most commonly mani-
fests with proteinuria followed by declining glomerular filtration
rate; heart failure is rare.* The most common findings in AL am-
yloidosis are proteinuria, congestive heart failure, and sensory
neuropathy.® Gastrointestinal tract and hepatic involvement are
each seen in nearly 20% of patients, and macroglossia is identi-
fied in approximately 10% of those with AL amyloidosis.®"

Chronic deposition of amyloid can lead to acute presen-
tations. Approximately 30% of patients with AL amyloidosis
develop abnormal bleeding."” Amyloid deposition in small
blood vessels predisposes them to rupture. Bleeding events
can be exacerbated by acquired coagulopathy due to plasma
cell dyscrasia—associated thrombocytopenia, amyloid fibril
adsorption of factor X, or hypofibrinogenemia.’? Periorbital
purpura following minor trauma or transient venous hyperten-
sion is characteristic of AL amyloidosis.®™ In this case, positive
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pressure ventilation and recumbent positioning increased hy-
drostatic pressure in the head and neck, causing rupture of the
infiltrated small vessels around the eyes and in the oral cavity.™

Histological demonstration of tissue deposition of amyloid
protein is the preferred method for amyloidosis diagnosis.
Symptomatic sites or organs with dysfunction or radiologic
changes are suitable for biopsy.® If those sites are inaccessible
or yield insufficient tissue quantity, abdominal fat pad aspiration
or biopsy is indicated.” Apple-green birefringence under po-
larized light of Congo red-stained tissue is characteristic, with
sensitivity and specificity of approximately 80% and a positive
predictive value of 85%." Immunoelectron microscopy is often
performed simultaneously to confirm the diagnosis and deter-
mine the amyloid protein type.*'® Immunoelectron microscopy’s
sensitivity is approximately 80%, and it has specificity and posi-
tive predictive value both approaching 100%." Mass spectrom-
etry is particularly useful in cases where the amyloid subtype is
not clinically apparent (eg, a patient with an autoimmune condi-
tion or chronic infection as well as light chain abnormality).¢ Car-
diac MRI findings that suggest amyloidosis include a thickened
left ventricle and late gadolinium enhancement.! ATTR cardiac
amyloidosis can be diagnosed using amyloid fibril-binding ra-
diotracer technetium-99m-pyrophosphate scintigraphy; biopsy
is often not necessary."* Gene sequencing to differentiate be-
tween hereditary and wild-type forms of ATTR amyloidosis is
beneficial.

The primary objectives of amyloidosis management are to
control symptoms and inhibit amyloid protein production.®
Outcomes in AL amyloidosis have improved due to early di-
agnosis, new chemotherapeutic agents to eradicate the plas-
ma cell clone, and autologous stem cell transplantation.®"
Two new ATTR amyloidosis treatments are RNA interference
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therapies, which prevent TTR messenger RNA translation, and
tafamidis, which stabilizes the TTR tetramer and prevents dis-
sociation into its constituent monomers that precipitate in tis-
sues.' Both therapies can improve neuropathy-related quality
of life.’® Tafamidis slows disease progression and decreases all-
cause mortality in patients with hereditary and wild-type ATTR
cardiac amyloidosis."

Multiple myeloma and AL amyloidosis are both plasma cell
dyscrasias involving the bone marrow, but they represent dis-
tinct disease processes with different clinical features.¢ Multi-
ple myeloma is characterized by marked expansion of a clonal
plasma cell population within the bone marrow that aberrantly
produces immunoglobulin. Conversely, the clonal plasma cell
population responsible for producing the insoluble monoclo-
nal light chain protein in AL amyloidosis typically constitutes
less than 10% of the bone marrow.?® Multiple myeloma and AL
amyloidosis may coexist in the same patient; nearly 15% of pa-
tients with multiple myeloma subsequently develop clinically
overt AL amyloidosis, which portends a poor outcome.?

Amyloidosis is a rare group of diseases that arises when mis-
folded proteins aggregate in vital organs. The typical manifes-
tations—congestive heart failure, neuropathy, chronic kidney
disease, bleeding—are nearly always explained by more com-
mon conditions. Characteristic manifestations (like macroglos-
sia) or associated diseases (like multiple myeloma) substantial-
ly increases the probability of AL amyloidosis. In a multisystem
illness, the most common diseases must be excluded first, but
this case reminds us that rare diseases, like amyloidosis, also
warrant consideration as the story unfolds.

KEY TEACHING POINTS

e Different amyloid proteins precipitate in different anatomic
sites, which leads to specific multiorgan combinations. The
most common amyloidosis, ATTR, tends to manifest as heart
failure and peripheral sensory neuropathy, while the constel-
lation of AL amyloidosis includes heart failure, neuropathy,
and proteinuria.

e Bleeding occurs in 30% of patients with AL amyloidosis. It is
precipitated by fragile small blood vessels and exacerbated
by acquired coagulopathy from adsorption of coagulation
factors.

e Multiple myeloma and AL amyloidosis are both plasma cell
dyscrasias involving the bone marrow, but they represent dis-
tinct disease processes with different clinical tempos and pre-
sentations. Multiple myeloma and AL amyloidosis may coexist
in the same patient; nearly 15% of patients with multiple my-
eloma subsequently develop clinically overt AL amyloidosis.
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