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SUMMARY

Introduction Amyloidosis is a disease associated with the extracellular deposition of insoluble protein
material called amyloid. It can be acquired or hereditary, systemic or organ-limited. Nodular pulmonary
amyloidosis is defined as one or more tumefactive amyloid deposits in the lungs.

Outlines of cases This study presents two cases that were hospitalized at the Institute for Pulmonary
Diseases to clarify the origin of lesions detected on computed tomography (CT) scans of lung parenchyma.
In the first case, in a 78-year-old woman, numerous non-calcified nodules were described on the chest
CT.The patient died during hospitalization, and the autopsy revealed diffusely distributed greyish-yellow
nodular lesions in the upper and middle parts of the right lung, as well as lesions in the form of partially
calcified nodules in both lungs. Histological analysis of samples from macroscopically described nodules
confirmed nodular amyloidosis. The second patient is male, 58 years old, who was operated on for rectal
adenocarcinoma three years ago. A CT scan of the lung parenchyma shows a tumor nodule localized in
the lower lobe and a nodular lesion localized in the upper lobe of the right lung. Histological analysis
confirmed that the lesion from the lower lobe corresponds to the metastasis of colorectal cancer, while
in the lesion from the upper lobe amyloid deposits were found.

Conclusion Pulmonary nodular amyloidosis is a rare condition, and because of the imaging similarities it
is difficult to distinguish it from malignant nodules in the lung parenchyma. Therefore, as a part of routine

practice, a definitive diagnosis of amyloidosis needs to be confirmed by tissue biopsy.
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INTRODUCTION

Amyloidosis is a disease associated with the
extracellular deposition of insoluble protein
material called amyloid in various tissues and
organs. This condition can be found in humans
as well as in other vertebrates. The term amy-
loid was used in medicine for the first time by
Rudolf Virchow in 1854. Amyloid deposits are
composed of fibril proteins (95%), and the re-
maining part is amyloid P and glycoproteins.
Up to now, 36 amyloid fibril proteins and their
precursors have been identified in humans, and
ten in other vertebrates [1, 2].

Amyloidosis can be acquired or hereditary,
systemic or organ-limited. Pulmonary amy-
loidosis can be seen in three distinct forms:
diffuse alveolar-septal amyloidosis, nodular
pulmonary amyloidosis, and tracheobronchial
amyloidosis [3].

Nodular pulmonary amyloidosis is defined
as one or more tumefactive amyloid deposits
in the lungs and usually represents incidental
findings on chest imaging [4]. The imaging
similarities of multiple pulmonary nodules
(with calcification and cavitation) with ma-
lignant lung tumors make differential diag-
nosis particularly difficult. For that reason,

histological confirmation should be manda-
tory. In this case study, we report two cases
of pulmonary nodular amyloidosis that were
suspected of lung malignancy.

Case No. 1

A 78-year-old woman was admitted to the
Institute for Pulmonary Diseases of Vojvodina
for cough, fever, hemoptysis and nausea. Upon
admittance, at initial examination, there was
not any palpable lymphadenopathy. Results of
periphery blood showed anemia and discrete
leukocytosis, while the analysis of bio-humoral
tests showed elevated values of inflammatory
markers such as urea and lactate dehydroge-
nase. In addition, a blood gas test showed hy-
percapnic respiratory failure.

Computed tomography (CT) scan of the
chest has shown multiple non-calcified nod-
ules in the right lung (between segments 52/56
measuring 30 x 50 mm and S5 38 x 12 mm),
and in the upper lobes of both lungs, and in
the lower lobe of the left lung there were partly
calcified nodules with a diameter of up to 24
mm. Cytological analysis showed that tracheo-
bronchial aspirate contained mucopurulent
exudates.
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Despite the treatment, intensive monitoring, and care,
on day 12 of hospitalization the patient died. At the autop-
sy, the weight of the left lung was 670 g, while the weight
of the right lung was 990 g. Both lungs were pinkish-col-
ored on the cross-section, and a large amount of pale pink
foamy fluid flew from its cut surface. In the upper and
middle lobes of the right lung and the upper lobe of the
left lung, individual nodules of greyish-yellow color, less
than 2 cm in diameter were found. In the lower lobes on
both sides of the lungs, there were greyish-yellow nodules,
up to 4.6 cm in diameter (Figure 1). Some of them had the
appearance of grapes.

Histologically, nodules are composed of homogeneous,
densely eosinophilic amorphous material. Deposits are
orange-red on Congo red stain (Figure 2) and under po-
larized light show apple-green birefringence (Figure 2). In
the surrounding lung tissue, during the pathohistologi-
cal examination, hemorrhagic infarcts, chronic catarrhal
bronchitis, emphysema, and pulmonary edema (which was
established as the cause of death) were revealed. Elements
of malignant tissue were not seen.

Case No. 2

A 58-year-old male patient was admitted to the Institute
for Pulmonary Diseases of Vojvodina for identification of
etiology of pathologic lesions in lung parenchyma which
were found on CT imaging. His past medical history in-
cluded arterial hypertension and dilated cardiomyopathy,
and three years ago, the patient was diagnosed with ad-
enocarcinoma of the rectum, which had been surgically
removed.

During the surgery, whitish lesions were noted in the
upper lobe of a lung. Tissue fragments from the lower and
upper lobe of the right lung were sent for histopathologi-
cal analysis.

Upon gross examination of lung parenchyma of the
lower lobe of the lung, we found a clearly defined whitish
tumor nodule, with 3.7 x 3 cm in size. In tissue samples
taken from that area, we found a tumor tissue that, due to
histological characteristics, corresponds to the metastasis
of colorectal cancer.

In the histological samples from the upper lobe of the
right lung in alveolar parenchyma there were nodular
acellular homogeneous deposits that were eosinophilic by
standard histological staining. Around described deposits,
a lymphocyte infiltrate as well as giant cells were noted.
Upon Congo red histochemical staining, acellular deposits
were colored orange, and under polarized light showed
apple-green birefringence (Figure 2). Described findings
correspond to nodular amyloidosis.

The study was approved by the Ethics Committee of the
Institute for Pulmonary Diseases of Vojvodina.

DISCUSSION

Amyloidosis is a rare disease of unclear etiology, and its
most common clinical forms are amyloid A amyloidosis,
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Figure 1. Gross images of lung with amyloid nodules
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Figure 2. Congo red stained lung parenchyma with amyloid deposit,
examined under bright field and polarized light microscopy, 4 x

immunoglobulin light chain amyloidosis, transthyre-
tin amyloidosis, and beta-2 microglobulin amyloidosis
(AB2M) [5, 6].

The exact incidence of amyloidosis is unknown, but
estimates show that 6-10 cases per million are diagnosed
annually [7]. Amyloid deposits commonly affect males
(2:1) of the middle age group (50-60 years) [8].

Amyloid can even affect pleura, pulmonary arteries,
lymph nodes, and diaphragm [9, 10]. Deposition of amy-
loid results in destruction of tissue structure and impair-
ment of organ function. The diagnosis of amyloidosis can
only be confirmed by the histopathologic section of tissue
stained with Congo Red, and the amyloid will show green
apple birefringence under polarized light, as in this case.
In addition, amyloid can be detected when stained with
metachromatic dye, such as crystal violet, or with thiofla-
vin T as a fluorescent marker [11, 12].

Nowadays, the use of immunohistochemistry in com-
bination with clinical testing can help identify precursor
proteins in amyloid deposits and their subtyping [13, 14].

Mass spectrometry-based proteomic analysis can be
performed on formalin-fixed, paraffin-embedded tissue,
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and due to its high sensitivity and specificity, this method
can be applied in clinical biopsy specimens and it will be
a useful tool in amyloid subtyping [5].

Clinically, nodular pulmonary amyloidosis is asymp-
tomatic and on CT is seen as multiple nodules of varying
size with sharp or lobulated margins, usually peripherally
located in lower lobes of the lungs [4, 15]. Calcifications are
seen in 50% of cases, and one of the characteristics is slow
nodule growth with no regression [16, 17]. That is very
similar to localization of deposits in our first case, where
we had amyloid nodules in lower lobes of both lungs, but
the uncommon presentation was finding amyloid deposits
in the middle lobe of the right lung.

For pulmonary nodular amyloidosis, differential diag-
nosis includes malignancy of the lung (primary or meta-
static) and granulomatous diseases [18]. Previous study
reported that during fludeoxyglucose (18F-FDG) positron
emission tomography (PET)/CT imaging of patients with
amyloid deposits, most of them showed increased FDG
uptake, but no FDG uptake has been mentioned [19].
Therefore, 18F-FDG PET/CT is not a useful diagnostic
tool for distinguishing amyloidosis from lung malignancy,
but in the future, the use of some more specific tracers such
as C-labeled Pittsburgh compound B and 18F-florbetapir
might be a better solution [20].

Pathohistological examination is essential for a defini-
tive diagnosis. Differential diagnoses of nodular pulmo-
nary amyloidosis on histological tissue specimens include
pulmonary hyalinizing granuloma and amyloid-like nod-
ules in light-chain deposition disease. In light-chain depo-
sition disease, amyloid-like nodules in lung parenchyma
are histologically very similar to amyloid. However, they
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are composed of k-light chain fragments which are Congo
red negative and do not form fibrils, but present as granu-
lar material under electron microscope [5].

Pulmonary hyalinizing granuloma is a rare benign dis-
ease, and on chest imaging, shows unilateral or bilateral
well-defined nodules. In histological slides, hyalinizing
granulomas are different from amyloid deposits. They
are presented as fibrotic nodules composed of hyalinized
collagen bundles with lamellar arrangement, so they are
not homogeneous and the Congo red staining is negative
[21]. Chronic inflammation is localized both around and
within them. The inflammatory infiltrate predominantly
contains lymphocytes and plasma cells, but it can also hold
neutrophils and histiocytes [22].

Studies have shown that most cases of nodular pulmo-
nary amyloidosis are associated with B-cell lymphomas
[23] and mucosa-associated lymphoid tissue lymphoma
[24], and association with pulmonary amyloidosis and
lymphomas has been found in Sjogren’s disease [25, 26,
27]. In the second case, we reported nodular amyloidosis in
a patient with metastatic adenocarcinoma in the same lung.

Pulmonary nodular amyloidosis is a rare condition, but
because of imaging similarities it is difficult to distinguish
it from malignant nodules in the lung parenchyma. For
that reason, it should be added to the differential diagnosis.
In routine practice, a definitive diagnosis of amyloidosis
needs to be confirmed by tissue biopsy and, in addition to
standard H & E staining, histochemical Congo red should
be used.
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HoaynapHa amunonaosa nayha npeacras/beHa Kao MaaurHu Tymop nayha

CetnaHa Kawwkosuh-Jleunh?*, MunaH Monosuh'**, Bocuibka KpajHosuh'?, Munopag bujenosuh'?, iparaHa Terentuja'?
'YHusep3utet y HoBom Capy, MegnunHcku dakyntet, Hosu Cag, Cpbuja;

2MHcTuTyT 3a nnyhHe 6onect BojsognHe, Cpemcka KameHnua, Cpbuja;

*MHcTuTyT 3a oHKonorujy BojsogunHe, Cpemcka KameHuua, Cpbuja
*OBK ayTOpM Cy NOAjeAHaKO AONPUHENN OBOME pafy.

CAXETAK

YBop Amunorfo3a je 6onect noBesaHa ca BaHhenujckum Ta-
NOXeHeM HepacTBOPJbYBOT MPOTENHCKOT MaTepujana Koju ce
Ha3uea amunong. O6osbere MoXe bUTY CTEUEHO W HAC/IeHO,
CUCTEMCKO WIN OrpaHnYeHo Ha opraHe. HoagynapHa nnyhHa
amunoungosa ce aedurHyLLe Kao jefaH nnm Buwe TymedakTme-
HWX Aeno3uTa amunovga y nnyRHoOM napeHxumy.

Mpukasu 6onecHnKa Y 0BOj CTyAWjv NpuUKasaHa cy ABa 60-
NecHMKa Koja Cy XocnuTanu3oBaHa Ha IHCTuTyTy 3a nnyhHe
60necTy Kako 61 ce pasjacHWI0 NOPEKIIO NATONMOLKMX MPOMEHa
y nnyRHOM napeHXnMy AeTeKTOBaHMX Ha CHUMLMMa KommjyTe-
pr3oBaHe Tomorpaduje. Y npBom onrcaHoM Ciyyajy Kog ocobe
»KEHCKOT Mona, CTapocTn 78 roanHa, Ha KOMMjyTepr30BaHOj
ToMorpadmju rpyAHor Kolla onucyjy ce 6pojHu Hekanyndu-
KOBaHW HOZyCK, MehyTM TOKOM XocnuTanm3sawmje Aowno je
[0 NneTanHor ucxoga. Ha aytoncuju ce Ha nnyhrma youasajy
cvBKacTo-xyhkacTe HofynapHe npomeHe Audy3Ho pacrnopehe-
He y ropbUM 1 CpeatbrM NnapTujama gecHor nayhHor Kpuna,
Kao 1 NpOMeHe Y BUAY AeNMMIUYHO KanuuprkoBaHux usopuha
noKanun3oBaHUx y oba nnyhHa Kpvna. XMCTONOLIKOM aHanv3om
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y30paKa 13 MakpOCKOMCKIM OMMCaHNX HOAYCa [JoKa3aHa je Ho-
AynapHa ammnongosa.

bonecHnk u3 gpyror npukasaHor ciyyaja je MyLwWwKor nona,
cTapocTtu 58 rofivHa, Koju je TpU rog1mHe paHuje onepmcao
afleHOKapLMHOM peKkTyMa. Ha KomnjyTepr3oBaHOj TOMOrpa-
dwvju nnyhHor napeHxnma onucyje ce TYMOPCKM HOAYC Koju
je nokann3oBaH y fotbem Aeny AecHor nayhHor Kpuna, Kao n
HOAyNMpaHa NPOMeHa oKann30BaHa y ropHeM pextby eCHOr
nnyhHor Kpuna. XMCTONOWKOM aHaIM30M MOCTONepaTuBHUX
y3opaka yTBpheHo je la HoAyC 3 AoHEr pextba OAroBapa Me-
TacTasu KOJIOpPeKTaHOr KapLHOMa, A0K Ce Y Y30PKY 113 ropber
pextba AecHor niyhHor Kpuna Hanase Jeno3nTii amunonaa.
3aksyyak [nyhHa HogynapHa amuionzo3a je peTko CTatbe,
a 360r CNMYHOCTY Ha AWjarHOCTUUYKOM UMULIMHTY TELWKO jy je
pa3nMKoBaTW of MaNUrHUx Tymopa nnyha, na y pyTHCKom
pafly KOHauHa fnjarHo3a amunonaose mopa 6utr notepheHa
6rioncmjom TKIBa.

KJ'by‘IHe peun: ammnionaosa; amnnong; I'IJ'thHI/I ManunrHnuTeTw;
ayToncmja; KOHTIO LjpBEHO
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