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Introduction

Systemic sclerosis (SSc) is a rare multisystemic connec-
tive tissue disease (CTD), characterized by immune-medi-
ated microvascular damage leading to fibrosis of involved 
organs. Skin thickening and hardening are the most promi-
nent features, although patients may have one or more 
internal organs affected, such as the lungs, heart, kidneys, 
and gastrointestinal tract. SSc patients have an increased 
risk of death compared with the general population, and 
interstitial lung disease (ILD) carries the highest load in 
terms of morbidity and mortality.1 Early detection  
and immunosuppressive therapies have improved the 
prognosis, although some cases may be unresponsive to 
conventional treatment and therefore may benefit from 
investigational treatments.

The association between malignancies and CTDs has 
been widely reported in the literature.2 Several reports 
have demonstrated an increased incidence of malignancy 
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in patients with SSc, in particular lung, breast, and hema-
tological cancers.3–5

Splenic marginal zone lymphoma (SMZL) is an uncom-
mon, indolent B-cell non-Hodgkin’s lymphoma (NHL) 
derived from mature postgerminal center B lymphocytes. It 
is usually diagnosed accidentally, although it can present 
with lymphocytosis, together with systemic symptoms or 
symptoms related to splenomegaly and/or cytopenias. Some 
patients may also present signs and symptoms of autoim-
mune diseases, such as autoimmune hemolytic anemia, 
immune thrombocytopenia, and antiphospholipid syn-
drome. Most patients do not require specific management 
other than close follow-up, although those who progress to 
large cell transformation are suitable for pharmacological 
therapy. Rituximab (RTX), a chimeric monoclonal antibody 
targeting CD20 antigen on B-lymphocyte surface, repre-
sents the first-line treatment, alone or in combination with 
chemotherapy.6

Here, we present the case of an SMZL in SSc-associated 
interstitial lung involvement, suspected to be an extranodal 
localization of the same hematological neoplasm.

Case description

A 63-year-old male professional bricklayer presented to 
our Rheumatological clinic in September 2019 with a few 
months history of acrocyanosis associated with forearms, 
hands, and chest skin thickening. The patient also reported 
a weight loss of 15 kg in the past 4 months.

His medical history was also consistent with esophagi-
tis, colic diverticula, multinodular goiter, and hypothyroid-
ism (ongoing substitutive hormonal treatment). He was a 
nonsmoker and nonalcohol abuser. In March 2019, the 
patient had undergone surgical removal of a middle lobe 
pulmonary nodule (discovered with a thoracic high-resolu-
tion computed tomography (HRCT) performed to investi-
gate suspicious dyspnea). The nodule turned out an 

intraparenchymal lymph node with a centrally fibroscle-
rotic area encompassing anthracitic macrophages and free 
anthracite pigment; immunoreactivity was positive for 
CD45, protein S-100, MelanA, and HMB45. Shortly after 
the patient also underwent videotorachoscopic surgical 
lysis of pleura-parenchymal synechiae (due to contralateral 
pleural effusion after surgery); the histopathologic study of 
bioptic specimens did not reveal mesothelial neoplastic 
cells, but lymphoid aggregates and fibrosclerotic notes 
were seen. A diagnosis of pneumoconiosis was made.

On initial examination sclerodactyly, microstomia, pal-
mar, and facial telangiectasias were detected (modified 
Rodnan Skin Score (mRSS) = 12). Skin ulcers or calcinosis 
were absent. No inflammatory joint involvement was reg-
istered both clinically and ultrasonographically.

Chest auscultation demonstrated reduced air entry over the 
entire lung lobes, associated with bilateral basal fine crackles. 
Antinuclear antibodies (ANAs) were screened using enzyme-
linked immunosorbent assay (ELISA) and found positive 
with a title of 1 of 640 speckled patterns. Autoantibodies 
against extractable nuclear antigens (ENAs) were found posi-
tive (8.0 ratio, with a cutoff > 1.0), especially for antitopoi-
somerase 1 antibodies (Scl-70 > 240 U/mL, positivity 
cutoff > 10.0). Mild C3 complement component consump-
tion was documented (83 mg/dL, normal range 90–180). 
Wide microbiologic screening was performed and found 
negative (among tests, Mycobacterium tuberculosis, HBV, 
HCV, and HIV). Capillaroscopy was then performed, show-
ing aspects consistent with an early-active scleroderma pat-
tern. A diagnosis of systemic sclerosis was then performed.

HRCT documented the presence of interstitial lung dis-
ease with nonspecific interstitial pneumonia (NSIP) pat-
tern (Figure 1). At lung function tests, reduction of forced 
vital capacity (FVC) to 60% and pulmonary diffusion for 
carbon monoxide (DLCO) to 38% were registered. Cardiac 
function was normal, and no signs of pulmonary hyperten-
sion were found at heart ultrasonography.

Figure 1. HRCT imaging showing bibasal ground-glass opacities, peribronchial-perivascular fibrosis and bronchiectasias, compatible 
with NSIP pulmonary fibrosis pattern. Multiple hilar-mediastinal lymphadenomegalies are appreciable (maximum diameter of 
26 mm × 9 mm in subcarinal location and approximately 20 mm × 9 mm in right paratracheal location). Two rounded lingular nodules 
(maximum diameter 6 mm, stable) and a subpleural micronodule of 3 mm diameter in the posterior segment of the upper right 
pulmonary lobe were both known from the previous HRCT.
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CT examination was then extended to the whole abdo-
men for the suspicion of splenomegaly that emerged from 
the previous HRCT scan. Splenomegaly was confirmed 
and two hypodense lesions in the VI segment of the liver 
were identified.

On transabdominal ultrasound with contrast medium, 
the two nodules were compatible with angioma. However, 
since the appearance of one of the two nodules was atypi-
cal and a possible metastatic replication was not com-
pletely excluded, a total body PET was performed, which 
did not show significant pathological findings.

The patient also underwent a dermatological consulta-
tion, to research for melanocytic nevi (due to previous 
immunoreactivity positivity in lungs): surgical removal of 
a left plantar pigmented lesion was performed, and the his-
tological response was compound nevus. Subsequent oph-
thalmologic visits excluded choroidal melanoma.

Endocrinological consultation found an increased thy-
roid, with subverted ultrasound structure by the presence 
of multiple isoechogenic nodular areas haloed with micro-
collections of colloid with predominantly peripheral vas-
cularization. A thyroid needle biopsy was performed and 
documented a hyperplastic and cystic follicular nodule.

After hematologic evaluation, in the hypothesis of a lym-
phoproliferative process (CT findings of lymphadenopathy 

in subcarinal and paratracheal sites, associated with spleno-
megaly), a bone marrow biopsy was performed (Figure 2). 
Subsequent histology showed bone marrow infiltrates of 
low-grade B-lymphocytic lymphoma, consistent with 
SMZL based on clinics, imaging, and immunophenotype 
(CD20 +/CD5-/Ciclin D1-/BCL6-/CD10-) for which no 
specific treatment was deemed necessary by the hematolo-
gist. However, given the rapidly evolving skin and lung 
scleroderma disease and according to the hematologist, we 
agreed on RTX administration (two injections at a dose of 
1000 mg 15 days apart from one another, every 6 months).

Twenty-one months later, after the patient had under-
gone merely two courses of RTX (optimally tolerated), 
we documented a reduction of skin hardening 
(mRSS = 8.0). Together with the hematologist and pneu-
mologist, we compared the most recent chest and abdo-
men CT scans with the ones previously acquired (Figure 
3); we found a stable ILD and a slightly reduced spleno-
megaly, possibly due to RTX action against splenic B-cell 
proliferation. Lung function tests were not performed due 
to poor patient compliance to the examination. On com-
pletion, contrast-enhanced ultrasonography was per-
formed to re-evaluate the hepatic nodules, which were 
unchanged from the previous controls and suggestive of 
angiomatous nature.

Figure 2. Bone marrow biopsy showing a large ill-defined nodule of infiltration by B cell lymphoma: (a) H&E ×20, (b) PAS ×20, (c) 
CD20 IHC ×20, (d) CD3 IHC ×20.
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Conclusion

Though hematological disorders occur rarely in SSc, unlike 
other autoimmune diseases,7 nonetheless the incidence of 
hematological malignancies is significantly higher in SSs 
than in the general population; therefore, a careful evalua-
tion is essential to guarantee an early detection.

Marginal zone lymphoma of mucosa-associated lym-
phoid tissue (MALT) is a B-cell neoplasm and type of 
indolent NHL. Extranodal marginal zone lymphoma may 
occur in many different sites,8 but lung represents an 
uncommon site.9

In this case, the discovery of SMZL led us to reconsider 
the diagnosis of ILD and the previously resected lung nod-
ule, in favor of an atypical, lung localization of a B-cell 
neoplasm in an SSc patient.

Indeed, our case poses several questions. First, a lung 
histopathological confirmation of extra-nodal localization 
in indolent lymphoma is not always technically feasible, 
due to lung anatomy and comorbidities.

However, even lacking lung histology, we performed 
CT/FDG-PET: the pulmonary nodulations did not appear 
metabolically evaluable, while only lower right paratra-
cheal and subcarinal lymph nodes appeared to have mod-
erate hyperfixation of the radiotracer.

Even though few studies10 have reported how extran-
odal marginal zone B-cell lymphomas do not express 
noticeable FDG uptake on PET scans, we decided not to 
get a bioptic specimen from the lung, since the patient had 
already undergone lung nodule resection with benign his-
tology; moreover, even a pulmonary localization would 
have not changed our therapeutic strategy.

An integrated, multidisciplinary examination of clinical 
and radiographic patterns made lung localization of extran-
odal marginal lymphoma a plausible hypothesis.

Therefore, we want to underline the importance of con-
sidering also lymphoproliferative disease as a possible dif-
ferential diagnosis in the presence of atypical features of 
lung involvement in SSc, such as solitary parenchymal or 
mediastinal nodules and consolidative lesions along bron-
chovascular or subpleural bundles.

To the best of our knowledge, there are few cases of 
lung marginal B-cell lymphoma in rheumatological 
patients (in Table 1, we reported those described in the lit-
erature), but there is none describing marginal zone B-cell 
lymphoma (MZBL) with lung involvement in SSc patients.

The lung parenchyma hosts many lymphatics and lym-
phoid compartments.13 Upon exposure to inhaled particles 
or intrinsic/extrinsic antigenic stimulation, a sequence of 
immunological processes arises. Working as a bricklayer, 
our patient has been frequently exposed to high levels of 
easy to inhale airborne dusts. Furthermore, the interplay 
between multiple factors such as chronic autoimmune 
stimulation, chronic inflammation, immunosuppressive 
drugs, and genetic factors may as well explain the devel-
opment of hematological malignancies in CTDs.

The main CT patterns of lung lesions seen in MZBL are 
airspace consolidation or nodules containing air broncho-
grams within the lesions. A study by Bae et al.11 classified 
the aspects of parenchymal lesions into four different pat-
terns: single-nodular or consolidative aspects, multiple 
nodular or areas of consolidation, bronchiectasis and bron-
chiolitis, and diffuse interstitial lung disease (DILD) pat-
tern. A study by Deng et al.14 on pulmonary MALT 

Figure 3. Left: HRCT images of stable ILD involvement, NSIP pattern. Right: abdomen CT showing slightly reduced splenomegaly.
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lymphoma proved that symptomatic patients had less con-
solidation and bronchiectasis, but more cystic bronchiecta-
sis, rather than asymptomatic patients.

Therefore, an interesting item is whether HRCT may be 
valuable in the identification and differential diagnosis of 
primary pulmonary lymphoma, especially between MALT 
lymphoma and non-MALT lymphoma. Chen et al.15 found 
that features like nodular or mass-like involvement pat-
tern, DILD pattern, pneumonia-like consolidative pattern, 
and mixed pattern were not significantly different between 
MALToma and non-MALToma, while signs of air bronch-
ogram and CT angiogram occurred significantly more 
often in individuals with MALToma than those with 
non-MALToma.

Accordingly, the differential diagnosis of MZBL includes 
many clinical presentations: organizing pneumonia, bron-
chioloalveolar carcinoma, benign spectrum of lymphopro-
liferative diseases (namely, nodular lymphoid hyperplasia 
and lymphoid interstitial pneumonia), sarcoidosis, and other 
granulomatous diseases, including granulomatous small 
vessel vasculitides. Moreover, manifestations such as inter-
stitial lung abnormalities or bronchiectasis led to a particular 
diagnostic challenge in SSc patients with lung involvement, 
since this pulmonary radiological pattern is quite indistin-
guishable from the hematological presentation: immunohis-
tochemical staining on core biopsy specimens may be 
needed to confirm the diagnosis.

Imaging diagnostic challenge is highlighted by 
Rubenstein et al.8 who described a case of extranodal mar-
ginal zone lymphoma of the lung in a Sjogren patient. 
Similar to our presented report, they demonstrate the dif-
ficulty in distinguishing lymphocytic interstitial pneumo-
nitis (LIP) from extranodal marginal zone lymphoma, due 
to the frequent overlap between these two entities’ appear-
ance on CT scan imaging.

There are, however, a number of pathological features 
that favor LIP over marginal zone lymphoma. 
Immunohistochemical analysis is of particular importance 
to demonstrate the primarily follicular distribution of B-cells 
and the polyclonality of the lymphocytic proliferation in 

LIP. Other pathological features supporting MALT lym-
phoma may include distortion of lung architecture, frequent 
lymphoepithelial lesions, and the presence of pleural infil-
tration. Intranuclear B-lymphocyte inclusions, known as 
Dutcher bodies, are not usually found in benign processes 
and suggest MALT lymphoma over LIP.13

However, an important aspect to consider is the usual 
indolent nature of the lesions.11 RTX is active against 
CD20-expressing cells and therefore potentially active 
also against lymphomatous cells.16 In the literature, we 
found some cases of patients affected by SMZL success-
fully treated with RTX.17 As in SSc, apart from first-line 
strategies for SSc-related ILD including mofetil-mycophe-
nolate or cyclophosphamide, growing evidence has been 
accumulated about the comparable efficacy of RTX.18

In conclusion, with this case report and review of the 
literature, we would like to highlight the rarity of the pul-
monary location of marginal B-cell lymphoma in rheu-
matic patients, underlining the need of a careful 
multidisciplinary evaluation to detect indolent lymphopro-
liferative forms.

We decided not to perform lung biopsy, therefore 
renouncing to a histopathologic confirmation of our suspi-
cion of lung SMZL, due to invasiveness of the procedure 
and the relative safety of an ex-juvantibus strategy, since 
we expected RTX to be effective against both a lung locali-
zation of a lymphoproliferative disordered (deemed to be 
indolent) or SSc-related interstitial lung involvement.

Indeed, nonspecific presentation and indolent course 
make the diagnosis of primary pulmonary lymphoma very 
challenging (thus often leading to misdiagnosis or delayed 
diagnosis), especially in the context of SSc-related ILD, 
since CT imaging findings of both diseases may overlap. 
Further studies will be needed to fully elucidate the patho-
genesis of this association and to provide better diagnostic 
approaches.
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Table 1. Summary of described cases of lung marginal lymphoma in rheumatic patients.

Reference N. pt Age, y/sex Disease CT scan 
pattern

Respiratory 
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Treatment Response

Bae et al.11 2 43/F Sjogren BEBR No Chemotherapy Stable
76/F Sjogren BEBR Dyspnea Surgical resection No recurrence

1 49/F LES DILD Dyspnea, cough Chemotherapy Stable
Rubenstein et al.8 1 47/F Sjogren GG No Bortezomib No recurrence
Laggner et al.12 1 57/F LES Consolidation Dyspnea, chest pain R-CVP, then RTX 

maintenance
No recurrence

* 1 63/M SSc GG Dyspnea RTX Stable

BEBR: bronchiectasis and bronchiolitis; DILD: diffuse interstitial lung disease; GG: ground glass; LES: systemic lupus erythematous; R-CVP: ritux-
imab-cyclophosphamide, vincristine, prednisone; RTX: rituximab; SSc: systemic sclerosis.
*Our case.
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