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A B S T R A C T

Background: Amyloidosis is a rare and variable disease, characterized by extracellular deposits of amyloid
protein in different tissues and organs. Patients may present with a range of symptoms, depending on the extent
of involvement. Rapid, accurate diagnosis is still challenging in clinical practice.
Case report: A 72-y-old woman presented with a 1-y history of droopy upper left eyelid, resulting in decreased
visual acuity, and progressive tongue swelling, resulting in dysarthria, dysphagia, and sleep apnea. Physical
examination revealed puffy eyes, moderate swelling up to 1 cm of the upper left eyelid, swollen submental
region, and protrusion of the tongue, causing an inability to close the mouth. An abnormal serum free light chain
ratio implied the presence of monoclonal gammopathies, and Congo red staining revealed amyloid deposits in
specimens from both the tongue and left eyelid. Therefore, a diagnosis of systemic light-chain (AL) amyloidosis
was confirmed. The patient then received oral melphalan therapy and surgical intervention for macroglossia.
Clinical symptoms including dysarthria, dysphagia, and sleep apnea were under control at 6-month follow-up.
Conclusions: We report an uncommon case presenting initially with both ptosis and macroglossia, for which a
final diagnosis of systemic AL amyloidosis was made. Detailed history and laboratory investigation must be
implemented on suspicion of amyloidosis, because early recognition of amyloid-associated diseases and ap-
propriate treatment can improve clinical outcomes.

1. Introduction

Amyloidosis is a rare, progressive and variable group of diseases
characterized by extracellular deposits of amyloid protein in different
tissues and organs, which frequently affects the heart, kidneys, liver,
spleen, nervous system, and gastrointestinal tract [1–3]. Amyloidosis is
classified based on the precursor protein that forms the amyloid fibrils
and the distribution of amyloid deposition (localized or systemic). To
date, there's still no cure for amyloidosis. But early and appropriate
treatment can help limit the production of amyloid protein and mini-
mize the symptoms [1–5].

The gold standard diagnostic procedure for amyloidosis is the de-
monstration of apple-green birefringence from Congo red stained tissue
sections [1]. Immunoglobulin light-chain amyloidosis may be asso-
ciated with plasma cell dyscrasias. Over 25 proteins have been de-
monstrated to form insoluble amyloid fibrils, known as precursor pro-
teins; the most common forms of amyloidosis are those caused by
immunoglobulin light-chain protein (amyloid light-chain (AL) amyloi-
dosis), mutant transthyretin protein (familial amyloidosis (ATTR)), and
serum amyloid A protein (amyloid A (AA) amyloidosis) [1–3]. The age-
adjusted incidence of primary and secondary systemic amyloidosis is
estimated to be 5.1–12.8 cases per million person-years, with primary
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cases accounting for approximately 56% [2]. Amyloidosis subtypes are
difficult to diagnose and therefore diagnosis and treatment are delayed
in some cases.

2. Case report

A 72-y-old Taiwanese woman presented with complaints of a 1-y
history of droopy left upper eyelid resulting in decreased visual acuity
in left eye (OS), and progressive tongue swelling, resulting in dysar-
thria, dysphagia, and sleep apnea. The patient had previously under-
gone a modified radical mastectomy for right breast carcinoma ap-
proximately 3 years earlier, and there was no evidence of recurrence.
Family history of the patient was unremarkable. On clinical examina-
tion, blood pressure was 135/72mmHg, pulse rate was 85 beats/min,
and respiratory rate was 22 breaths/min. Puffy eyes and moderate
swelling to an increase of 1 cm were observed on the left upper eyelid.
Furthermore, swollen submental region and protrusion of the tongue
were present, causing an inability to close mouth. Tongue examination
revealed a mild nodular appearance of the surface, with obvious in-
dentations along the bilateral margins, pink color, firmness, and hy-
pertrophy (Fig. 1A). Visual acuity test was 20/25 for the right eye (OD)
and 20/50 for OS. Polysomnography confirmed a diagnosis of ob-
structive sleep apnea (OSA). Subsequently, a complete systemic eva-
luation was carried out. The workup included a complete blood count
and measurement of prothrombin time, activated partial prothrombin
time, serum biochemistries, serum autoantibodies associated with au-
toimmune diseases, serum protein electrophoresis, serum im-
munoelectrophoresis, urine analysis, skeletal survey, abdominal ultra-
sound, electrocardiography and echocardiography. A serial serum
biochemical data was shown in (Table 1). Her skeletal survey did not
show any lytic lesion and 24h urine protein was 180mg with a negative
test for Bence Jones protein. Electrocardiography revealed normal sinus
rhythm, however left ventricular hypertrophy was noted. Echocardio-
graphy reported minimal pericardial effusion and decreased left ven-
tricular compliance, with an ejection fraction of around 80%. The
kappa chain concentration in the serum was 323.4mg/l (normal range,
3.3–19.4 mg/l), lambda chain concentration was 15.4mg/l (normal
range, 5.7–26.6 mg/l). Thus the serum kappa/lambda free light chains
ratio (323.4/15.4) was measured at 21 (normal range, 0.26–1.25),
suggesting the presence of free monoclonal kappa light chains gam-
mopathy. Serum protein electrophoresis revealed as followings: total
proteins: 6.7 g/dl (normal range: 6–8.3 g/dl); albumin: 46.4% (normal

range: 53.3–60.2%); α1-globulin: 3.9% (normal range: 1.6–4.8%); α2-
globulin: 33.7% (normal range: 10–12%); β-globulin: 9.6% (normal
range: 10–15.6%); γ-globulin: 6.4% (normal range: 11.6–18%). Im-
munoelectrophoresis of serum showed kappa chain 2.710 g/dl (normal
range: 0.629–1.350 g/dl) and lambda chain 0.128 g/dl (normal range:
0.313–0.723 g/dl), which was compatible with serum free light chains
ratio result. Magnetic resonance imaging (MRI) revealed oropharyngeal
narrowing caused by increased tongue volume (Fig. 1B). The patient
subsequently underwent tongue reduction surgery to relieve symptoms
of OSA.

Microscopic examination of tongue specimens using hematoxylin
and eosin staining revealed distribution of amorphous eosinophilic
material among muscular fragments. Following Congo red staining, the
samples displayed characteristic red-green birefringence and dichroism
under polarized light microscopy, consistent with amyloidosis (Fig. 1C).
The patient also underwent skin biopsy of the upper left eyelid; Congo
red staining also revealed amyloid deposition in this tissue. In general,
the most important criterion in diagnosing multiple myeloma is the
presence of plasma cells> 10% in bone marrow examination. There-
fore bone marrow aspiration was performed in this patient and biopsy

Fig. 1. A. Physical examination showed puffy eyes
and moderate swelling up to 1 cm of the upper left
eyelid, swollen submental region and tongue pro-
trusion, causing inability to close the mouth. B. Post-
contrast T1-weighted axial MRI view showed an in-
creased tongue volume resulting in narrowing of the
oropharyngeal inlet. C. Congo red staining of the
tongue biopsy tissue revealed strong positive amyloid
depositions (Congo red stain 400×). D. At 6-month
follow-up, the patient was able to close their mouth
well. (For interpretation of the references to color in
this figure legend, the reader is referred to the web
version of this article.)

Table 1
Blood biochemistry data.

Parameters Normal value

Hemoglobin (g/dl) 11.8 12–16
BUN (mg/dl) 18 6–20
Creatinine (mg/dl) 0.8 0.5–0.9
Sodium (mmol/l) 135 136–145
Potassium (mmol/l) 3.9 3.5–5.1
GPT (U/l) 32 0–41
Total calcium (mg/dl) 8.5 8.5–10.3
Albumin (g/dl) 3.6 3.5–5.2
Troponin I (ng/ml) 0.2 < 0.3
BNP (pg/ml) 258 <100
IgA (mg/dl) 352 70–400
IgG (mg/dl) 895 700–1600
IgM (mg/dl) 186 40–230
Prothrombin time 11.4 8–12
INR 1.0 –

Abbreviation: BUN: blood urea nitrogen, BNP: brain-type natriuretic peptide,
GPT: glutamate pyruvate transaminase, IgA: Immunoglobulin A, IgG:
Immunoglobulin A, IgM: Immunoglobulin M, INR: International normalized
ratio.
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revealed normal cellularity for the patient's age. The plasma cells
comprised approximately 5% of nucleated marrow cells. Finally, the
patient was diagnosed with kappa type systemic AL amyloidosis. Be-
cause the patient was older than 70 years of age, she received treatment
with oral melphalan. At six-month follow-up, the patient's clinical
manifestation was obviously improved, including visual acuity, re-
spiration, ingestion of liquid food, and cosmetic appearance. The pa-
tient was also able to close her mouth well (Fig. 1D).

3. Discussion

We report a rare case that highlights coexisting ptosis and macro-
gloosia in systemic AL amyloidosis. We propose the incidence of oph-
thalmic region and tongue involvements caused by systemic amyloi-
dosis may be more prevalent than previous thought because of its
asymptomatic nature at the beginning of amyloid-associated diseases.

Systemic amyloidosis develops when circulating proteins obtain
misfolded, β-pleated sheet configurations and are deposited in extra-
cellular compartments of numerous tissues in the form of insoluble
amyloid fibrils. This process can lead to cell death and organ dysfunc-
tion and in some cases can be life-threatening [1–5]. Depending on the
extent of involvement, amyloidosis can be classified as local, in which
amyloid deposits are confined to a particular organ or tissue, or sys-
temic, in which amyloid is present in more than two different sites
[1–3]. Amyloidosis is mainly a systemic disorder. The most common
form of systemic amyloidosis in western countries is AL amyloidosis,
with an approximate incidence of nine cases per million person-years
[6,7]. AL amyloidosis possesses a slight male predominance, and
middle-aged adult patients are most often affected. The average age of
patients diagnosed with amyloidosis is 65 years old, and approximately
10% of patients are below 50 years of age. Less frequently, amyloidosis
manifests as a local disorder, related to focal infiltration of plasma cell
clones secreting amyloid-forming light chain, which do not progress to
multi-system involvement. Aside from the central nervous system, all
organs can be affected by systemic AL amyloidosis, with kidney in-
volvement being the most frequent. Kidney involvement presents as
heavy proteinuria and decreased glomerular filtration rate in around
40% of cases. The heart is the second most commonly involved organ in
AL amyloidosis patients, followed by the liver [7]. Only around 9% of
these patients have dominant soft tissue involvement [8]. Different
classes of immunoglobulin light chain are capable of causing AL amy-
loidosis, with monoclonal lambda light chain being the most frequently
involved [4]. In addition, 20% of AL amyloidosis patients also have
multiple myeloma. Conversely, only around 15% of multiple myeloma
patients develop AL amyloidosis [9].

Amyloidosis rarely affects the head and neck, and most cases which
do are of the AL subtype. Although any site of the head and neck can be
involved, the most common sites are the larynx and tongue, which are
typically secondary to systemic disease. Tongue involvement manifests
as a firm to rubbery macroglossia, the most frequent oral manifestation
of amyloidosis. Macroglossia may be observed as the only presenting
symptom of disease, present in 10–20% of systemic AL amyloidosis
patients. It sometimes presents as yellowish nodules or a bulging white
lesion [10]. Clinical presentation of the enlargement of the sub-
mandibular gland may also be observed in patients with macroglossia
caused by AL amyloidosis. Differential diagnosis, including malignant
tumors of the tongue, vascular abnormalities, hypothyroidism and vi-
tamin B12/folic acid deficiency, should be excluded in advance of an
AL amyloidosis diagnosis [11]. Conversely, amyloidosis with ophthal-
mologic involvement usually presents as localized lesions. Primary
eyelid amyloidosis is an uncommon clinical entity which often leads to
misdiagnosis. Differential diagnosis includes basal cell or squamous cell
carcinoma, lachrymal gland carcinoma or lymphoma [12–14]. Mora-
Horna ER et al. reported that in 83 patients with periocular and orbital
amyloidosis in 2016, 23 (27%) presented with ptosis [15]. Reviewing
the literatures, four cases (including our case) with ptosis wereTa
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diagnosed with systemic AL amyloidosis, and only our patient was re-
ported to be accompanied by macroglossia (Table 2) [16–18]. Clinical
features of ocular amyloidosis vary depending on the localization. Most
patients present with a conjunctival mass which may result in reduced
visual acuity. The second most common symptom is subconjunctival
hemorrhage, also known as hyposphagma, driven by the fact that
amyloid infiltration into vessel walls induces rigidity and disruption of
conjunctival vessels [19]. Eneh AA et al. reported that most cases of
hyposphagma were initiated by the downward mechanical effect of
amyloid deposits on the eyelid, instead of levator muscle infiltration by
amyloid [20]. To the best of our knowledge, our patient is the first case
diagnosed with systemic AL amyloidosis, presenting with ptosis and
macroglossia concurrently.

Even when the condition is suspected clinically, tissue biopsy of the
organ involved should be performed to confirm the diagnosis. At pre-
sent, Congo red stain test remains the gold standard diagnostic proce-
dure for amyloidosis. Under polarized light, Congo red-stained material
generates an apple-green birefringence, indicative of amyloid deposi-
tion. Determining the specific type of amyloid protein involved is an-
other important issue. The free light chain assay, when used alongside
serum and urine protein electrophoresis and immunofixation, markedly
improves the detection of monoclonal proteins in AL [21], with an
abnormal kappa/lambda ratio implying the presence of monoclonal
gammopathy [21–23]. Other diagnostic tools including subcutaneous
fatty tissue aspiration and biopsy of subcutaneous fatty tissue are also
highly sensitive, with sensitivity of 73% and specificity of 90%. Such
techniques also pose the advantage of a low risk of bleeding and
therefore can be used as screening tests in patients with no clinical
symptoms or evidence of organ dysfunction [24]. In addition to biopsy,
a systemic evaluation should be performed when amyloidosis is sus-
pected, including the following baseline examinations: complete blood
count, serum electrolyte measurements, renal, liver and heart function
tests, β2-microglobulin assay, prothrombin time, and activated partial
prothrombin time, urine analysis, 24-h urinary protein, Bence Jones
protein analysis, electrocardiography and skeletal survey.

Treatment of systemic AL amyloidosis relies largely on che-
motherapy, with dosage depending on the age of the patient and the
extent of disease. Any treatment strategy which has shown efficacy in
the treatment of multiple myeloma or lymphoproliferative disorders is
suitable for the treatment of systemic AL amyloidosis. Common ther-
apeutic approaches include high dose mephalan followed by autologous
blood stem cell transplantation (HDM/SCT), bortezomib-based triplet
regimen, high dose dexamethasone-based regimens and the conven-
tional treatment, the oral melphalan-based regimen [7,9,25]. Surgical
intervention may also be required in some cases to relieve symptoms,
such as airway obstruction, or OSA caused by severe macroglossia in
patients with systemic amyloidosis [26]. Overall survival rates are still
inconsistent, therefore the choice of first-line treatment for systemic AL
amyloidosis is still debated. Current treatments are derived from regi-
mens against multiple myeloma, however systemic AL amyloidosis
patients are more fragile. Organ dysfunction caused by amyloid de-
position can represent a contraindication for the use of specific ther-
apeutics, and risk-adapted and response-tailored approaches are im-
perative [7,9,27].

In conclusion, simultaneous ptosis and macroglossia may present as
manifestations of AL amyloidosis. In each case, systemic disease should
be thoroughly investigated. Careful history taking, physical examina-
tion, and appropriate laboratory investigation can enable clinicians to
reach a rapid and accurate diagnosis. Early recognition of amyloid-as-
sociated disease and appropriate treatment are crucial.
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