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Abstract

Pulmonary extranodal marginal zone lymphoma of the mucosa-associated
lymphoid tissue (MALT) presenting as a progressive pure ground-glass
nodule (GGN) coexisting with lung squamous cell carcinoma has not been
reported. A 65-year-old male presented with a progressive lung GGN in the
left upper lobe identified six and a half years ago but showed no symptoms.
The patient had a history of tuberculosis, squamous cell carcinoma, and
stomach MALT lymphoma. The patient was diagnosed with lung squamous
cell carcinoma coexisting with pulmonary MALT lymphoma through com-
puted tomography (CT)-guided lung biopsy. A progressive lung GGN pre-
senting in a patient with squamous cell carcinoma does not always indicate
multiple primary lung adenocarcinoma, especially when given a specific
medical history. The development of MALT lymphoma in the lung pre-
senting as GGNs suggests a possible association between these two entities.

Introduction

Persistent pure ground-glass lung nodules with increasing
solid components and size usually indicate lung adenocar-
cinoma [1,2], defined as multiple primary lung cancer
(MPLC) when accompanied by lung squamous cell carci-
noma. Extranodal marginal zone lymphoma of the
mucosa-associated lymphoid tissue (MALT) is a relatively
rare disease with a type of extranodal low-grade B-cell
non-Hodgkin lymphoma, which occurs frequently in the
stomach. Case series and retrospective analysis published
in the literature have suggested that extra-gastrointestinal
MALT-type lymphoma may affect any organ in the body
including the intestines, salivary glands, thyroid, lung, ocu-
lar adnexa, and less frequently skin, urinary bladder, and
gonads [3]. But, the feature on chest computed tomogra-
phy (CT) with MALT lymphomas occurring in the lung
always appearing as typical nodules or areas of consolida-
tion and presenting as deteriorating pure ground-glass
nodule (pGGN) invasive is rare [4]. Here, we present an
extremely rare case of coexistence of lung squamous cell

carcinoma with MALT lymphoma presenting as progres-
sive lung GGNs.

Case Report

A 65-year-old man with a progressive lung GGN in the left
upper lobe for six and a half years and no symptoms pres-
ented to our hospital. The patient had a past clinical diag-
nosis of tuberculosis in the right upper lobe, and the
pGGN (14 × 13 mm) was found on 25 February 2013
(Fig. 1A1, A2). Right upper lung lesion was partly
absorbed after anti-tuberculosis treatment for nine months.
Unfortunately, the shadow on the right upper lobe
increased and was found on repeated chest CT on 21 June
2015 (Fig. 1B1, B2), and was diagnosed as squamous cell
carcinoma through CT-guided lung biopsy. The patient
underwent right upper lobe resection and lymph node dis-
section on 20 July 2015. The post-operative diagnosis was
moderately differentiated squamous cell carcinoma,
T2aN0M0 Ib. No recurrence of lung cancer in whole body
was confirmed based on the results of 11 repeated CT
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scans taken from 23 October 2015 to 4 December 2019,
but the size of pGGN gradually increased and the density
progressively became solid without any change after antibi-
otic treatment (Fig. 1C–M). This increased shadow was
considered as adenocarcinoma without any positive find-
ing by bronchoscope. Eventually, the ground-glass shadow
on the left upper lobe was diagnosed as extranodal marginal
zone lymphoma of the MALT by CT-guided needle biopsy
on 13 December 2019 with pathological immunohistochem-
istry showing CD20 (+), CD3 cells (+), CD10 (−), bcl-6 (−),
bcl-2 (+), CD21, CD23 cells (+), mum-1 (+), CK epithelial
cells (+), Ki-67 5% (+), Pax-5 (+), CyclinD1 (−), sox-11 (−),
and CD5 few (+) (Fig. 2A–F). After reviewing his medical
history again, the patient underwent three gastroscopies
due to intermittent abdominal pain and melaena from
6 June 2017 to 19 September 2018. Finally, he was diag-
nosed with MALT lymphoma with immune phenotype

showing CD3 (−), CD5 (−), CD10 (−), Ki-67 (3% +),
CD20 (+ + +), and CyclinD1 (−) (Fig. 2G, H; note: low-
grade malignant). But, he had no further therapy and
follow-up after anti-HP treatment for one month. The
patient was diagnosed with coexisting lung squamous cell
carcinoma combined with pulmonary MALT lymphoma
and was transferred to the Department of Hematology in
our hospital for further treatment after the pGGN was first
discovered more than six years ago.

Discussion

With the development of clinical utilization with CT in
recent years, the detection rate of pulmonary nodules has
increased tremendously [5]. Previous reports demonstrated
that most of the persistent GGNs are pre-invasive adeno-
carcinoma, with 20–30% of them growing to invasive

Figure 1. Feature on chest computed tomography (CT) scan in different time periods. (A1, A2) 25 February 2013. (B1, B2) 21 June 2015.
(C) 23 October 2015. (D) 2 March 2016. (E) 6 July 2016. (F) 2 November 2016. (G) 1 March 2017. (H) 16 August 2017. (I) 7 March 2018.
(J) 10 October 2018. (K) 15 November 2018. (L) 17 May 2019. (M) 13 December 2019. (N) 13 December 2019.
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adenocarcinoma due to multistep progression [6–8]. The
growth pattern of this case is consistent with the growth
pattern of GGN adenocarcinoma, making it easy to be
misdiagnosed as lung adenocarcinoma. Recent advances
have led to an increased detection of multiple lung adeno-
carcinomas [9]. MPLC refers to lung cancer in which two
or more primary lesions occur simultaneously or succes-
sively in different parts of the lung in the same patient.
This patient combined with lung squamous cell carcinoma
was especially easy to be diagnosed with MPLC based on
the histological characteristics of the tumours, tumour
location, and interval from resection [10]. According to
the principle of multiple primary cancer treatment, such
patients may be admitted to further surgical resec-
tion [11]. Fortunately, this patient was diagnosed as MALT
lymphoma by CT-guided lung biopsy, effectively avoiding
unnecessary surgery, because surgery has not been shown
to achieve superior results than less invasive approaches in
MALT [12].

MALT with lymph node or bone marrow involvement
at presentation carries a worse prognosis, but this is not
the case for those with involvement of multiple mucosal
sites [12,13]. During the course of the disease in this
patient, the relationship between stomach MALT lympho-
mas and lung ground-glass opacity was ignored, leading to
a definitely delayed diagnosis six and a half years later.
Progressive lung GGN combined with squamous cell carci-
noma is not always multiple primary lung adenocarcinoma
especially combined with uncommon medical history.
MALT lymphomas can also emerge in many other loca-
tions such as lung presenting as GGN, suggesting a possi-
ble association between these two entities.
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Figure 2. The result of immunohistochemistry in lung (13 December 2019) and stomach (30 September 2018).
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