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Abstract

Pulmonary amyloidosis is rare and is often misdiagnosed due a lack of general awareness of the
condition. The role of PET-CT in the differential diagnosis between pulmonary amyloidosis and
lung malignant tumors is still unclear. Herein, we describe a 61-year-old Chinese woman who
presented with a right lower lobe pulmonary nodule, and right hilar and mediastinal lymph nodes
shadows. On PET-CT examination, the patient was found to have right lower lung malignant lesions
with multiple right hilar and mediastinal lymph node metastases. She was diagnosed with nephrotic
syndrome with a history of pathologic type of amyloidosis over the previous two months. After
performing right thoracotomy, a histopathologic diagnosis of pulmonary amyloidosis was made.
The patient has done well postoperatively, showing no local recurrence in the lung or deterioration
of her condition in an over 3-year follow-up period. The pathology of nephrotic syndrome in patients
with amyloidosis led to the diagnosis of systemic amyloidosis being made in this patient. From this
case, combined with the domestic and international literature, we conclude that PET-CT is of little
value for the different diagnosis between pulmonary amyloidosis and lung malignant tumors.
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Introduction

Amyloidosis is an uncommon disease in which insoluble proteinaceous amyloid fibrils are
deposited in body tissues. Pulmonary amyloidosis is rare and is often misdiagnosed due a lack
of general awareness of the condition. The role of PET-CT (Positron Emission Tomography-
Computed Tomography) in the differential diagnosis between pulmonary amyloidosis and lung
malignant tumors is still not clear. We report here a 61-year old female with a right lower lobe
pulmonary nodule and right hilar and mediastinal lymph nodes shadows on PET-CT examination
that were suspicious of lung carcinoma. Ultimately, the presentation of a systemic amyloidosis with
pulmonary amyloidosis was confirmed following the implementation of right thoracotomy plus
lung lymph nodes and mediastinal lymph nodes dissection.

Clinical Data

A 61-year-old female patient was admitted to the hospital with a history of cough, sputum,
and bloody sputum for more than one month. These symptoms developed without apparent cause
and in the absence of other symptoms such as chest pain/distress, breathlessness, fever, nausea, or
vomiting. Unenhanced CT scan of the chest showed a right hilar shadow with an irregular shape in
the right lower lobe of lung, and the enlargement of mediastinal lymph nodes (data not shown). The
whole body PET-CT (Using '*F-FDG) examination revealed soft tissue density nodules, about the
size of 1.8 cm x 1.1 cm x 1.0 cm, in the right lower hilar area with abnormal tracer concentration of
SUV__ of 3.6, and an abnormal tracer concentration of SUV__ of 4.9 for subcarinal lymph nodes
(Figure 1). The remaining body parts were free of tracer uptake, without signs of malignancy. Hence,
the diagnosis was considered to be that of right lower lung malignant lesions with multiple right
hilar and mediastinal lymph node metastases.

Two months before the admission, the patient was diagnosed with a nephrotic syndrome with the
pathologic type of amyloidosis (Figure 2). The patient had a 13-year history of hypothyroidism, but
otherwise denied any history of other conditions. Admission examination found no abnormal signs,
and laboratory tests, including tumor markers and tuberculosis PPD test, showed no abnormalities.
Since lung cancer could not be excluded, we performed right thoracotomy, and found that the
right hilar nodules were actually the enlargements of lymph nodes among lobes. Hence, lung and
mediastinal lymph nodes dissection surgery was performed under general anesthesia. As shown
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Figure 1: Chest PET-CT scans. A: A tumor-like mass with burr contour
and an irregular margin was demonstrated in the right lower lung with an
abnormal elevated concentration of SUV__ of 3.6; B and C: The enlarged
mediastinal lymph nodes have an elevated SUV, _ of 4.9.

in Figure 2, subsequent histopathologic examination showed that
fat and fibrous tissues and lymph nodes were seen in homogeneous
red dye substances in mediastinal and multiple pulmonary lymph
nodes, surrounded with a few plasma cells and large amounts of
lymphocytes; and a diagnosis of amyloid was confirmed, supported
by Congo red- and methyl violet-positive staining. The patient’s
postoperative course was uneventful. She was discharged seven
days after surgery and attended the internal physicians for further
treatment of amyloidosis. There was no local recurrence in the lung
or deterioration of the patient’s condition in an over 3-years follow-
up period.

Discussion

Amyloidosis, first described in 1854 by Virchow, is a group of
different clinical manifestations of a syndrome, which have in common
the abnormal deposition of the substance amyloid in diseased tissue
[1]. According to whether lesions involve single or multiple sites,
the disease is divided into localized and systemic amyloidosis. The
most common sites in which amyloidosis are involved are: kidneys,
cardiovascular system, gastrointestinal tract and liver. Respiratory
system involvement is relatively rare; only in about 20% of patients
with systemic amyloidosis is the respiratory system involved. This case
is one of systemic amyloidosis with respiratory system involvement,
since the amyloidosis was confirmed by pathology examination of
kidneys and of lymph nodes from lung and mediastinum. Systemic
amyloidosis, also known as immunoglobulin light chain-related
amyloidosis, is the most commonly-occurring type of amyloidosis
and is the most rapidly progressive [2].

In patients with systemic amyloidosis, with the accumulation
of lesions in different regions, the clinical manifestations vary in
severity from light symptoms and occasional findings on physical
examination, to death [3]. The average survival time of systemic
amyloidosis is 12 to 15 months, and if involving the heart, the average
survival time is less than five months [4]. Because of atypical clinical
manifestations of the disease, and the lack of specificity of diagnostic
imaging, it is very difficult to make the diagnosis and differential
diagnosis, especially for lung and mediastinum nodular amyloidosis.

HEE
staining

Congo red
staining

Nethyl violet
staining

Kidney

Pulmonary lymph nodes

Figure 2: Pathological examination (x100). Upper panel: HE staining showed
that mediastinal lymph nodes, pulmonary lymph nodes and kidney were
all characterized by amyloidosis; Histochemical staining showed amyloid
positive stained with Congo red and Methyl violet. Congo red staining was
pink (Middle panel), and Methyl violet staining was purple (Lower panel).

From images, it is very difficult to distinguish among primary lung
tumors, lung metastases, other lung inflammatory pseudo tumors,
and lung/mediastinum nodular amyloidosis [5]. However, CT-
guided percutaneous needle biopsy or endoscopic ultrasound biopsy
has the greater value in the diagnosis of these diseases [6,7]. So far,
the gold standard for the diagnosis of amyloidosis is the histological
examination of biopsy tissues through Congo red (pink or rose
red) and methyl violet (red or purple) staining, and polarized light
microscopy showing the characteristic yellow-green two-color of
double refraction bodies [8]. Gould [9] has reported that PET-CT in
lung nodules with a diameter greater than 1 cm is one type of very
accurate noninvasive method. In this patient, PET-CT examination
showed that the nodules in the right lower lung hilar region had a
visible high metabolism of SUV__ of 3.6, and the abnormal tracer
concentration of SUV__of 4.9 for subcarinal lymph nodes, considered
as malignant lesions with multiple right hilar and mediastinal lymph
node metastasis. However, the pathological diagnosis for the patient
is that of amyloidosis. Glaudemans [10] considered PET-CT to be of
great value in differentiating systemic and localized amyloidosis. In
systemic amyloidosis, PET-CT imaging revealed a negative amyloid
deposition area in most cases, while amyloid deposition in localized
amyloidosis was positive in most cases. Son et al. [11] reported one
case of localized hepatic amyloidosis which was concentrated by
F-FDG PET/CT detection and Mekinian et al. [12] reported one case
of systemic amyloidosis which was almost negative in the whole body,
with the exception of joints with high metabolic concentration with
PET/CT scan. Costantino etal. [13] reported that two cases of localized
amyloidosis in bone and muscle respectively did not appear to have
a high metabolic concentration with PET/CT scan and Mainenti et
al. [14]. Showed in two cases of localized intestinal amyloidosis that
each case had different patterns of clinical and imaging presentation,
especially for one case with negative concentration by PET/CT
detection. Furthermore, Mekinian et al. [15] presented a study of the
PET/CT role in amyloidosis in which 10 cases of amyloidosis patients
were collected, including four cases of localized amyloidosis and six
cases of systemic amyloidosis. The results showed that three of four
cases of localized amyloidosis were positive with PET/CT scan, while
four of six cases of systemic amyloidosis were positive with PET/CT
scan. In our case, the patient was diagnosed with nephrotic syndrome
of amyloidosis before admission and failed to show a positive result
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in the kidneys with PET/CT scan. On the other hand, the PET/CT
suggested that, in pulmonary nodules and mediastinal lymph nodes,
there was a high metabolic concentration with PET/CT scans, leading
to a diagnosis of malignant lesions. Overall, although PET/CT cannot
observe the anatomical characteristics of lesions, it can nevertheless
observe the functional changes of lesions. PET/CT has a very
important role in distinguishing among primary lung cancer, lung
metastasis and benign lesions in the lung. But it nevertheless has some
limitations, such as in distinguishing between malignant lung lesions
and pulmonary amyloidosis, and in distinguishing between localized
and systemic amyloidosis. The role of PET/CT in the diagnosis and
differentiation of amyloidosis may have limitations, and still needs to
be further explored.
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