
Pulmonary Light Chain Disease: An Unusual Presentation in 
a 54-Year-Old Man with Pulmonary Cysts and Granulomatous 
Inflammation with Localized Vasculitis

Abstract
A 54-year-old asymptomatic male with a ten-year history of a 
left lung nodule presented for a surgical lung biopsy following 
a chest scan for increased nodule size and newly identified 
perivascular cysts. Histopathological examination showed 
necrotizing, granulomatous inflammation with neutrophils, 
eosinophils, lymphocytes, and plasma cells, with surrounding 
vasculitis; another section showed accumulation of amorphous, 
eosinophilic material without granulomas or vasculitis. This case 
was initially broadly classified as cystic lung disease. However, 
the patient was ultimately diagnosed with pulmonary Light Chain 
Deposition Disease (LCDD) secondary to low-grade lymphoma. 
LCDD of the lung, known as pulmonary LCDD (PLCDD), is rare; 
since the identification of PLCDD in 1988, around 50 cases of the 
disease have been documented. For patients presenting with an 
accumulation of clonal light chains and vasculitis, an underlying 
low-grade lymphoma should thus be considered.

Case Presentation
A 54-year-old male presented for pulmonary consultation following 
a lung wedge resection performed six months prior at an outside 
consultation for a slowly growing lung nodule. Since his wedge 
resection, the patient endorsed a mild cough but denied shortness 
of breath, hemoptysis, or increased sputum production. He 
reported good physical endurance, riding 50–100 miles per week 
on his bike. On physical exam, the patient weighed 94.3 kg with 
a height of 175.3 cm. Auscultation revealed bilateral clear breath 
sounds, with no wheezing, rales, rhonchi, dullness to percussion, 
or chest tenderness. Vital signs were within normal limits, with a 
blood pressure of 138/84 mmHg, heart rate of 88 beats/minute, 
and 99% oxygen saturation on room air. Recent pulmonary 
function tests revealed an FVC of 4.26 L (92% predicted), FEV1 of 
3.29 L (98% predicted), FEV1/FVC of 77%, and a DLCO of 36 ml/
min/mmHg (137% predicted). Genetic testing for Birt-Hogg-Dubé 
syndrome and tuberous sclerosis susceptibility genes (FLCN, 
TSC1, and TSC2, respectively) was negative. 

Post-surgical biopsy high-resolution computed tomography 
(HRCT) (Figure 1) showed many bilateral, thin-walled, 
heterogeneously distributed perivascular cysts, some along 
pleural surfaces or lung fissures, with a propensity for lower lung 
fields. The cysts were increased in number compared to prior 
imaging. 
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Other findings included emphysematous changes, a new left 
simple pneumothorax over the left lung apex, an ill-defined opacity 
in the lateral left upper lobe (likely related to recent post-surgical 
changes), and focal consolidation in the medial and inferior left 
lower lobe with a degree of volume loss. Extensive soft tissue 
emphysema surrounding the left hemithorax was appreciated. 

Two wedge biopsies were taken. Histologic examination of 
one of the wedge resections from the left lower lung lobe 
showed a necrotic, infarcted, well-demarcated nodule rimmed 
by granulomatous inflammation composed of mixed infiltrate 
of lymphocytes, histiocytes, eosinophils, multinucleated giant 
cells, and plasma cells, including admixed multinucleated 
plasma cells (Figure 2). At the peripheral interface of the nodule, 

localized vasculitis with brisk, mural inflammatory infiltrates with 
eosinophils resulting in vascular obliteration of medium-to-large 
sized vessels was noted, raising consideration of vasculitides 
such as granulomatosis with polyangiitis. The background lung 
parenchyma did not show evidence of vasculitis; many non-
necrotizing granulomas with follicular bronchitis and bronchiolitis 
were noted. AFB and GMS stains were negative for acid-fast and 
fungal organisms, respectively.

The second wedge resection showed an accumulation of granular, 
amorphous, eosinophilic material with punctate calcifications 
surrounded by a rim of histiocytes and foamy, multinucleated 
giant cells (Figure 2C). 

Figure 1: High-resolution computed tomography of the lungs shows multiple, bilateral cystic spaces distributed heterogeneously, some near pleural 
surfaces or lung fissures, and a propensity for lower lung fields compared to upper fields. 
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Figure 2: A: H & E 20X view of nodule; B: H & E 100X view of medium-sized vessel involved by vasculitis; C: H & E 200X view of accumulation of amorphous, eosinophilic 

material.

These features led to the consideration of amyloidosis, IgG4-
associated lung disease, pulmonary Langerhans cell histiocytosis, 
pulmonary light chain deposition disease, infection, and pulmonary 
infarction in the differential diagnosis (Table 1). 

Immunohistochemical stains for CD20, MUM1, CD138, IgG4, 
kappa, lambda light chain in-situ hybridization, and Congo red 
stains were performed on a representative block. CD20 showed 
scattered B cells. There was no increase in IgG4-positive plasma 
cells. Congo red stain for amyloid was negative. Of note, in situ 

light chain hybridization analysis showed the plasma cells 
surrounding the necrotic nodule to be clonally kappa-restricted, 
raising the possibility of an underlying localized or systemic B-cell 
lymphoproliferative disorder. Representative images of the nodule 
interface and special stains are shown in  (Figure 3). Formalin-
fixed, paraffin-embedded blocks were sent to an outside institution 
for Liquid Chromatography-Tandem Mass Spectrometry (LC/MS) 
light chain analysis, which confirmed extracellular deposits to be 
comprised of kappa immunoglobulin light chains and the absence 
of proteomic features of amyloid.

Table 1: Radiological and pathological features of pulmonary light chain deposition disease (PLCDD) and differential diagnoses.

PLCDD (our case) Differential diagnosis

Radiologic 1. Pulmonary cystic cavities.
2. Single nodules.

1. Lymphocytic interstitial pneumonia.
2. Birt-Hogg-Dubé syndrome .
3. Lymphangioleiomyomatosis (LAM) associated with tuberous 

sclerosis.

Pathologic 1. Kappa light chain accumulation.
2. Granulomas.
3. Localized vasculitis.

1. Granulomatosis with polyangiitis.
2. Amyloidosis.
3. IgG4 associated lung disease.
4. Infectious etiology.
5. Pulmonary Langerhans cell histiocytosis.
6. Infarcts.

PLCDD = Pulmonary Light Chain Deposition Disease
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Discussion
Our patient presented with an enlarging lung nodule and 
parenchymal cysts, prompting further investigation and a wedge 
biopsy. He was ultimately diagnosed with pulmonary light chain 
deposition disease (LCDD) secondary to low-grade lymphoma 
(suggested extranodal marginal zone lymphoma). LCDD is a 
non-amyloid monoclonal light chain disorder affecting middle-
aged adults, characterized by extracellular accumulation of 
immunoglobulin (Ig), mainly IgG kappa light chain, in tissues. The 
kidneys are the most common sites of LCDD, with extrarenal sites 
including the lung, liver, and heart [1,2]. Though clinically similar to 
amyloidosis, LCDD has key differences: the presence of granular 
rather than fibrillar deposits, negative Congo red staining due to 
the lack of the β-pleated light chain configuration, and the lack 
of apple-green birefringence under polarized light [2,3]. LCDD 
of the lung, known as pulmonary LCDD (PLCDD), is rare. Since 
the identification of PLCDD in 1988, around 50 cases of the 
disease have been documented [4,5]. 75% of LCDD cases occur 
in conjunction with a lymphoproliferative disease or multiple 
myeloma [1,2]. While some patients are asymptomatic, others 
may present with cough, dyspnea, chest discomfort, night sweats, 
and weight loss [5–7].

Chest CT, though not diagnostic in PLCDD, may reveal pulmonary 
cystic cavities; multiple, singular, bilateral nodules, ranging in 
size from 1 mm–5 mm; and/or fibrosis of the interstitium or 
parenchyma [4–7]. The most consistent finding is multiple 
thin-walled cysts throughout the lungs often with a basilar 
predominance. Pulmonary vessels along the periphery of the 
cysts may cause focal cyst wall thickening or nodularity. Over time, 
the cysts may enlarge. Scattered small lung nodules and reticular 
opacities have also been described. The differential diagnosis 
for cystic lung disease with numerous intraparenchymal cysts 

includes lymphocytic interstitial pneumonia (LIP), Birt-Hogg-Dubé 
syndrome, sporadic lymphangioleiomyomatosis (LAM), and LAM 
associated with tuberous sclerosis (Table 1). 

PLCDD can present with a combination of amorphous 
eosinophilic material comprised of light chains (kappa and/
or lambda), lymphocytic infiltrates of B and T cells, collagenous 
tissue, multinucleated giant cells with or without granulomas, and 
hyalinizing granulomas surrounded by whorled lamellar collagen 
deposited in the alveolar septa, space, and blood vessel walls [6,7]. 
Kappa restriction is often identified on immunohistochemical 
staining, with the kappa to lambda light chain ratio reaching 10:1 
[7]. On electron microscopy, uranyl acetate and lead citrate can be 
used to stain for the light chain accumulations.

Bhargava and colleagues classify the histologic patterns of 
PLCDD as either diffuse or nodular [7]. The diffuse form presents 
with a preserved pulmonary architecture and thickened basement 
membrane [7]. The second form, nodular, is characterized by the 
presence of one or more nodules in a relatively healthy patient [7]. 
The presence of granulomas has historically made the diagnosis 
of PLCDD difficult [7]. Nodules can be mistaken for infectious 
granulomatous disease, as was initially suspected in our patient 
[7]. The absence of central necrosis and infiltration of neutrophils 
in infectious granulomatous disease can help differentiate the two 
diseases [7]. Other differentials to keep in mind with the nodular 
form include pulmonary hyalinizing granuloma and nodules of 
either sarcoidosis or silica exposure [7]. Since 50% of PLCDD 
patients will have a plasma cell dyscrasia or a lymphoproliferative 
disorder, a correct and timely diagnosis of PLCDD is important 
to address the underlying hematological disorder [7]. The 
association between LCDD and low-grade B-cell lymphoma has 
been reported in select cases of patients [8,9]. Cysts represent a 

Figure 3: A: 100X H & E view of periphery of nodule; B: 100X view of CD138 immunostain; C: 100X view of MUM1 immnostain; D: 100X view of IgG4 immunostain; E: 100X 

view of kappa light chain in-situ hybridization; F: 100X view of lambda light chain in-situ hybridization.
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localized plasma cell response with the deposition of light chains. 
We postulate this accumulation creates a hypercoagulable state, 
blocking blood vessels and increasing the likelihood of infarct. The 
subsequent granulomatous response to the infarct then creates a 
nodule. While our patient has both cysts and nodules, the case is 
unusual in that the nodule presented before the cysts, reversing 
the progression mentioned above.

Another unusual finding that our patient presented with is 
localized vasculitis. Literature on the association between 
vasculitis and LCDD is sparse, but some case reports have 
reported a similar correlation between vasculitis and monoclonal 
immunoglobulin deposition disease. An early case report 
described two patients with vasculopathies of the kidneys and 
extremities with a monoclonal lambda light chain component. 
One patient also had crystalline deposits of lambda light chain in 
small vessels of organs, including the lung and alveoli [10]. Bone 
marrow examination showed hypercellularity and plasmacytosis, 
suggestive of a plasma cell dyscrasia [10]. Another case report 
described a patient who presented with a necrotizing vasculitis 
and was eventually diagnosed with gamma-heavy chain disease 
[11].

After the clinical consultation, review of pathology, and 
multidisciplinary discussion, a recommendation was made for 
the patient to follow-up with the hematology-oncology team. 
Unfortunately, the patient was lost to follow-up; no systemic 
therapy was instituted while the patient was under our care.

Conclusion
This was an interesting and diagnostically challenging case for 
several reasons:

• First, the indolent nature of this case, with the patient 
asymptomatic and undiagnosed for over ten years since the 
nodule was first observed. 

• Second, the distinct histologic findings of necrotizing, 
granulomatous inflammation with localized vasculitis in 
one wedge biopsy and amorphous light chain deposits in 
the second wedge biopsy.

• Lastly, the scant hematolymphoid cells on histologic 
examination added to the challenge of diagnosing an 
underlying low-grade lymphoma. For patients presenting 
with an accumulation of clonal light chains and vasculitis, 
an underlying low-grade lymphoma should be considered. 
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