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Abstract 

Background: Light-chain (AL) amyloidosis is a condition in which extracellular tissue deposition of protein 

derived from light chain immunoglobulin fragments can affect any organ in the body, and therefore has a variety of 

clinical manifestations, mimics variety of diseases and can easily be misdiagnosed. 

 

Case Presentation: This is a case of 79-year-old man with 9-year history of IgM monoclonal gammopathy of 

undetermined significance. Patient presented with right-sided effusion with pulmonary infiltrate. After antibiotic 

treatment the infiltrate resolved, but effusion progressed and appeared also on the left side. Extensive workup 

revealed generalized lymphadenopathy and no signs of any organ failure. Lymph node biopsy was analyzed 

applying Congo red, immunohistochemistry, immunofluorescence and electron microscope, and diagnosis of AL 

amyloidosis with monoclonal kappa chains was established. 

 

Conclusions: Since prognosis and natural history of the disease is dependent on time of discovery, it is important to 

raise suspicion for AL amyloidosis and use all available diagnostic tools and collaborate with appropriate 

institutions. 
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Abbreviations: AL amyloidosis - light-chain amyloidosis; MGUS - monoclonal gammopathy of undetermined 

significance; TSH - thyroid stimulating hormone; NT-proBNP - N-terminal serum brain natriuretic peptide; CT – 

computed tomography; TBNA - transbronchial needle aspiration; HCT - hematopoietic cell transplantation 

 

1. Introduction 

AL amyloidosis is a condition in which extracellular tissue deposition of protein derived from light chain 

immunoglobulin fragments can affect any organ in the body, and therefore has a variety of clinical manifestations, 

mimics variety of diseases and can easily be misdiagnosed. Monoclonal gammopathy rarely progresses into 

systemic amyloidosis (incidence around 1% yearly) [1] and IgM monoclonal gammopathy of undetermined 

significance (MGUS) more often than other types [2]. Diagnostic procedure requires a biopsy of an affected organ. 

On light microscopy it shows typical Congo red-positivity with birefringence under polarized light. Additionally, 

electric microscopy can be used to confirm the diagnosis. Presence of a monoclonal protein alone is not sufficient to 

diagnose AL amyloidosis in a patient with documented amyloidosis, unless immunofluorescence has demonstrated 

monoclonal light chains in the amyloid deposits. There are several possible therapeutic regimens, and the choice of 

treatment should be individualized. Persistent pleural effusions develop in 1 to 2 percent of patients with systemic 

amyloidosis and appear to be caused by pleural infiltration with amyloid deposits [3-5] although, mediastinal lymph 

nodes, if infiltrated, can additionally obstruct lymph drainage. Here we will present a case of a 79-year-old man with 

a 9-year history of IgM MGUS and insignificant systemic lymphadenopathy, who presented with right sided 

pleuropneumonia and later on progressive bilateral exudative pleural effusions, one of which was chylous. Light 

microscopy showed a negative Congo red birefringence, so the biopsy specimen of lymphoid tissue was reexamined 

by electronic microscope, immunohistochemistry, immunofluorescence, and diagnosis of AL amyloidosis with 

monoclonal kappa chains was established. Patient was treated with bortezomib and dexamethasone, with a good 

response on short follow up. Since there was a satisfying regression of pleural effusions, pleurodesis wasn’t 

performed. We present this case report based on our experience in AL amyloidosis, including challenges in 

diagnostics and treatment concerns regarding this rare disease. 

 

2. Case Presentation 

A 79-year old patient with 9-year history of IgM MGUS and insignificant systemic lymphadenopathy was admitted 

to our hospital in April 2018 because of fever, productive cough and dyspnea. So far there was no need for IgM 

MGUS treatment because patient had no B symptoms, sings of affected organs or hyperviscosity syndrome. At 

admission chest X-ray revealed moderate right side effusion and pneumonic infiltrate. Arterial blood gas analysis 

revealed type I respiratory insufficiency with partial pressure of oxygen 7.42 kPa, partial pressure of carbon dioxide 

5.9 kPa, and oxygen saturation (SaO2) 89.6%. Pneumonic infiltrate resolved after a course of antibiotics, but right 

side pleural effusion progressed and left side effusion appeared. During the treatment non-specific systemic 

symptoms such as fatigue and unintentional weight loss were noted. After two right-side thoracentesis without an 

adequate clinical improvement, pleural drainage system (Pleuracan) was inserted on the right and 7 L of thick and 
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pale-yellow fluid was evacuated. The analyzed fluid contained 30 g/L of protein, glucose was 6.5 mmol/L, lactate 

dehydrogenase 105, triglycerides 7.5 mmol/L.  

 

Cytological examination of the pleural effusion revealed predominantly lymphocytic type of effusion without 

malignant cells. Cultures of the effusion showed no bacterial, mycobacterial nor fungal except a normocytic anemia. 

Bone marrow aspirate showed only signs of anemia of chronic disease without elevated plasma-cell count. 

Electrophoresis of the serum proteins revealed an M protein (14.6%), and serum immunofixation revealed a 

monoclonal augmentation of immunoglobulin M (18.53 g/L) and kappa chains (29.2 mg/L). Immunofixation of 

urine proteins demonstrated kappa chains. 24-hour urinary protein, creatinine clearance, troponin T, and thyroid 

stimulating hormone (TSH) were all in referent ranges. Levels of N-terminal serum brain natriuretic peptide (NT-

proBNP) were slightly elevated (502 pg/mL) in the absence of known primary heart disease. Electrocardiogram and 

echocardiogram were normal; without any signs of restrictive cardiomyopathy. No tumor markers were elevated. A 

computed tomography (CT) scan of thorax, abdomen and pelvis showed a systemic lymphadenopathy (partly 

calcified), much larger in size compared to previous examinations (Figure 1). During work-up, axillar, inguinal and 

cervical lymphadenopathy was also established. On bronchoscopy no intraluminal infiltrate was seen, only 

extramural compression due to bilateral effusions. Again there were no microorganisms isolated in specimens taken 

during bronchoscopy. We performed transbronchial needle aspiration (TBNA) of mediastinal lymph nodes but no 

malignant cells were found. Although the right-side effusion was completely resolved after undertaken therapeutical 

measures, patient stayed depended on oxygen therapy (2 L/min). During hospitalization pleural drainage system had 

obstructed due to thick effusion and was extracted. After only few days patient complained with dyspnea during 

minimal exertion, there was a progression of pleural effusions so we performed thoracentesis on both sides. Right-

side was still chylothorax (Figure 2a) and left- side effusion was yellow, turbid and exudate like (Figure 2b). Since 

right-side effusion progressed rapidly chest drain was reinserted (Rocket, 12F).  

 

Cytological analysis of peripheral lymph nodes, in different regions, revealed extracellular amorphous hyaline 

material without malignant cells (Figure 3), so we decided to surgically remove the largest accessible lymph node 

that was in right inguinal region. On light microscopy lymph node was completely permeated with amorphous 

hyaline material, but after binding Congo red green birefringence under polarized light wasn’t found, even after 

repeated staining (Figure 4). Electron microscopy found straight and unbranching fibrils and amyloidosis was 

confirmed. Immunohistochemical and immunofluorescent analysis was positive for monoclonal kappa chains and 

negative for lambda chains, so AL amyloidosis, was identified (Figure 5). With additional testing autonomic 

neuropathy and other neurological complications were excluded. There was no sign of gastroparesis, and findings of 

upper endoscopy made few months before were normal. After diagnosis was established two cycles of bortezomid 

with dexamethasone were applied. Pleural drain was removed and ever since there was no need for repeating 

thoracentesis. Patient was still depended on oxygen therapy but pleural effusions were in regression by each applied 

cycle.  
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Figure 1: Thorax CAT scan. Arrow showes partially calcified lymph node. Connected arrows show bilateral pleural 

effusions. 

 

 

 

Figure 2: A - right sided chylous effusion; B - left sided putrid effusion. 

 

 

 

Figure 3: A - Punctate of the lymphonode in the right inguinal region. Amorphous hyaline material. (MGG staining, 

magnification x100); B - same slide, One lymphocyte and one degenerated cell are visible (magnification x1000). 
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Figure 4: A - lymph node biopsy - microscopically, node is fulfilled with eosinophilic, homogenous material; 

lymphatic tissue is preserved at the periphery (magnification x20); B - Congo red staining (magnification x100). 

 

 

Figure 5: Cluster of fine-thread material, threads’ diameter is 6-13 nm, average 10 nm, Electron microscopy 

(magnification x40000). 

 

3. Discussion 

In “primary” amyloidosis precursor proteins are monoclonal immunoglobulin light chains produced by an 

underlying clonal plasma cell proliferative disorder or, rarely, lymphoplasmacytic neoplasm. However, new 

nomenclature is AL amyloidosis, in which AL implies that the amyloid protein is immunoglobulin light chain-

derived. The fibrils in AL light chains in approximately 75 percent of cases, and kappa representing the remaining 

cases [6]. Patient in our case had monoclonal kappa chain AL amyloidosis and an unusual clinical presentations, and 

we encountered obstacles in the diagnostic process and in the choice of appropriate therapy. Studies showed that 

MGUS precedes AL amyloidosis, with monoclonal gammopathy being present in 80 percent of cases at least four 

years prior and in 42 percent more than 11 years prior to the diagnosis of amyloidosis [7].  

 

AL amyloidosis with IgM MGUS history is a disease of older adults with male predominance (65 to 70 percent of 

patients) [8] with median age at diagnosis of 64 years. Demographic characteristics of our patient correspond to 

these observations. The patient was a 79-years-old man with a 13 year history of IgM MGUS. He had systemic 

lymphadenopathy for several years and the first presentation of the disease were pleural effusions and pneumonic 
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infiltrate. Thoracentesis excluded a possible parapneumonic effusion since it was a chylous exudate with high levels 

of triglycerides. Chylous effusions occur in patients with extensive amyloid burden due to direct infiltration of 

mediastinal nodes by amyloid rather than by mechanical compression by enlarged lymphonodes [9]. Partial leak 

from ductus thoracicus is also a possible mechanism of chylous effusion genesis. Pleural effusion on the right was 

exudative in nature, probably due to primary disruption of the pleural surface and its function by amyloid 

(surrounding pleural inflammation and the disturbed lymphatic drainage caused by the amyloid deposition) [10]. 

The most common cause of the respiratory amyloid disease is secondary to systemic AL amyloidosis counting for 

up to 80% of pulmonary amyloidosis [11]. Besides, 88% of patients with systemic amyloid have pulmonary disease 

[12].  

 

In our patient CT scan of thorax, abdomen and pelvis, as well as ultrasound of peripheral lymph nodes confirmed 

minor systemic lymphadenopathy nine years ago. Now a notable progression in size and partial calcification was 

found, compared to previous scans. Although patients presenting with amyloid lymphadenopathy usually have AL 

amyloidosis, they have to go thorough evaluation for other organ involvement at diagnosis [13]. Respiratory 

amyloid disease can present with nodular or diffuse submucosal involvement, interstitial lung disease, single or 

multiple parencyhmal nodules, mediastinal lymphadenopathy with egg shell or popcorn calcification, and unilateral 

or bilateral effusions. In our case there were pleural effusions and intrathoracic lymphadenopathy with no 

pathological signs on lung parenchyma. Bronchoscopy revealed normal bronchial mucosa without any visible 

infiltrate. Mediastinal or hilar lymphadenopathy is less common than extrathoracic lymphadenopathy in patients 

with systemic AL disease. It can cause luminal narrowing of the airways and thus may  lead to postobstructive 

atelectasis and/or pneumonia, which was the case in our patient. Specimen obtained by TBNA of mediastinal lymph 

nodes, showed no malignant cells nor lymphocytes. Although it was suggested that pulmonary involvement is 

accompanied by myocardial involvement, in this patient electrocardiogram, as well as echocardiography, were 

normal and therefore no other invasive tests were performed. Elevations of NT-proBNP in patients with AL 

amyloidosis are seen before the onset of clinical heart failure and are a marker of cardiac involvement [14, 15].  

 

Since all lymph nodes (peripheral, intrathoracic and intraabdominal) had similar characteristics on imagining 

methods, and cytological analysis of multiple peripheral lymph nodes revealed amorphous hyaline material, we 

decided to surgically remove the largest lymph node (in the right inguinal region). For establishing diagnosis of 

amyloidosis, it is important to identify the amyloid fibril protein in tissue deposits, which exhibits typical 

histochemical staining on Congo red and green birefringence under polarization microscope [16]. However, in our 

case it showed typical Congo red staining, but without green microscopy for amyloid are 79 and 80%, respectively 

[17]. The sensitivity for kappa (74%) is lower than for lambda (84%). As there was a negative Congo red 

birefringence electronic microscopy, immunohistochemistry and immunofluorescence were indicated. The diagnosis 

of AL amyloidosis with monoclonal kappa chains was finally established. Examination of the ultrastructure of 

amyloid deposits on electronic microscopy generally demonstrates straight and unbranching fibrils [18]. 

Immunofluorescent microscopy can be used to identify the type of amyloid fibril unit.  
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There are several therapeutic options to treat pleural effusions in AL amyloidosis. One of the options is pleurodesis, 

which we didn’t perform in this case, since after initiating the treatment there was no more need for thoracentesis. 

To determinate the best treatment for the patients with AL amyloidosis, initial evaluation must confirm the 

diagnosis, establish the extent and sites of disease, and evaluate for comorbidities that are likely to have an impact 

on treatment options. Virtually all patients with systemic AL amyloidosis require treatment at the time of diagnosis. 

All patients with newly diagnosed AL amyloidosis need to be assessed to determine eligibility for autologous 

hematopoietic cell transplantation (HCT). Our patient was not a candidate for HTC regarding his age, effusions and 

dependence on oxygen therapy. There is controversy regarding the preferred management of patients who are not 

eligible for HCT, and participation in clinical trials should be encouraged. Outside of a clinical trials, it is suggest to 

apply a bortezomib-based triple regime such as bortezomib, cyclophosphamide and dexamethasone or bortezomib, 

melphalan and dexamethasone. We decided to start with bortezomib and dexamethasone (two cycles so far) and 

additionally introduce cyclophosphamide when we see how the patient will tolerate this treatment. So far there was 

no need for thoracentesis because pleural effusions regressed and patient is clinically improving. He is still depended 

of oxygen therapy. 

 

4. Conclusion 

In conclusion, if there is a high suspicion of AL amyloidosis with a history of IgM MGUS, a whole spectrum of 

diagnostic procedures should be done even though Congo red staining and polarization microscopy are negative. 

Since prognosis in patients with AL amyloidosis depends on the time of diagnosis, it is important to shorten the 

overall diagnostic time. In our case collaboration with institution owning electron microscopy and methods was 

crucial for our patient. 
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