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Abstract

Primary pulmonary lymphoma (PPL) is a rare entity often underdiagnosed due to its non-specific clinical presentation. Our
aim is to share our experience in the management of these lesions, which should be considered in the differential diagnosis of
nodules affecting the lung parenchyma. We retrospectively studied a total of 14 patients who had undergone surgery between
2013 and 2021. We recorded pre- and post-operative information and conducted survival analyses. Of the 14 patients, seven
were males. The mean age was 61.5. Most patients were asymptomatic. PPL presented predominantly as nodules or solid
masses (71.4%), followed by consolidations with a pneumonia pattern and ground-glass nodule, with a median uptake on peak
standardised uptake value (SUV) positron emission computed tomography of 5.7 mg/m?. There were nine cases (64.3%) of
mucosa-associated lymphoid tissue lymphoma (MALT), four cases of diffuse large B cell lymphoma (28.6%) and one case of
follicular B cell lymphoma. Fifty percent received adjuvant chemotherapy. Only one patient had disease progression. After
a median follow-up of 38.6 months, 11 patients (78.6%) were still alive and disease-free. The overall 5-year survival was
92.9%. In conclusion, the most frequent PPL is the MALT type. Surgery seems to play a key role in diagnosis and treatment.
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Introduction

Primary pulmonary lymphoma (PPL) is a very rare entity,
and accounts for fewer than 0.5% of neoplasms affecting the
lung parenchyma. They are usually seen to have a non-spe-
cific clinical presentation and the vast majority of patients
with this pathology are diagnosed incidentally on a chest
X-ray or via a computed tomography (CT) scan performed
for another reason [1].

Currently, the classical definition is from Cordier et al.
[2]. They define PPL as a malignant monoclonal lymphoid
proliferation originating in the parenchyma or bronchi of
one or both lungs that must meet the following criteria: (a)
absence of mediastinal and extrathoracic involvement at
diagnosis and within three months and (b) no previous his-
tory of lymphoma.
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Our objective is present our experience with a surgical
series of patients diagnosed with PPL over the previous 8
years. We analyse the clinical features, radiological mani-
festations, treatment and survival.

Material and methods

Between 2013 and 2021, 14 patients underwent surgery
with a final diagnosis of PPL. The data were collected ret-
rospectively. We studied the following variables: age, sex,
comorbidity, tobacco use and oncological history, clinical
manifestations, lesion location and morphology in com-
puted tomography (CT), appearance and size of the lesion
in millimetres, standardised uptake value (SUV) in positron
emission tomography, surgical approach, type of surgical
resection, post-operative stay, post-operative complications,
histological analysis and survival.

We conducted statistical analyses using the SPSS Version
24.0. We give the overall results as absolute and relative fre-
quencies for qualitative variables. For quantitative variables,
we used the mean, median and range.
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Results

Over a period of 8 years, we diagnosed 14 PPL patients
(seven females and seven males) in our department. The
mean age was 61.5 + 9. Two patients were smokers at the
time of the intervention (14.3%), five patients were ex-
smokers (35.7%) and seven had never smoked (50%). One
patient had an earlier diagnosis of diffuse interstitial lung
disease. Other noteworthy antecedents were five patients
(35.7%) suffered from different heart diseases, one had
suffered from tuberculosis, one had a rheumatological dis-
ease, and four (28.6%) had a history of non-lymphomatous
oncology.

Most of the patients (n=10, 71.4%) were asymptomatic
at the time of surgery. Two patients (14.3%) presented with
cough, one patient consulted for chest pain and another for
haemoptysis.

On preoperative CT, five cases (35.7%) showed one
nodule/solid mass, another five patients (35.7%) showed
multiple nodules/solid masses, three cases (21.4%) showed
consolidations with a pneumonia pattern and one patient
showed a nodule with a pure ground-glass pattern (Fig. 1).
The most frequently affected lobe was the right lower lobe

Table1 Lung lesion locations (RUL right upper lobe, ML middle
lobe, RLL right lower lobe, LUL left upper lobe, LLL left lower lobe)

Location Frequency (V) Percentage (%)
RUL 2 14.3
ML 1 7.1
RLL 3 214
LUL 2 14.3
LLL 3 214
RUL+ ML + RLL 1 7.1
Right hilum 2 14.3

(Table 1). Of the patients with nodules or masses (n=11),
the median nodule size was 2.1 cm (Tables 1 and 2).

We conducted positron emission tomography computed
tomography (PET-CT) in 12 patients (one patient was unable
to undergo PET-CT due to morbid obesity and one patient
had a pure ground-glass pattern in which we did not con-
sider PET-CT necessary). The lesions had a median maxi-
mum SUV of 5.7 mg/m? (1.6-26.5 mg/m?). No patient had
a preoperative diagnosis of pulmonary lymphoma, and cases
were referred to our department for diagnostic-therapeutic

surgery.

Fig. 1 Representative images of CT findings. a Right hilar mass. b, ¢ Detail of pneumonia-like consolidations with air bronchogram. d Solid

nodule. e Nodule with pure ground-glass pattern
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Table2 Clinical data of the patients. GGO ground-glass opac-
ity, RUL right upper lobe, ML middle lobe, RUL right lower lobe,
LSI left upper lobe, LLL left lower lobe, MALT mucosa-associated
lymphoid tissue lymphoma, DLBL diffuse large B cell lymphoma,

R-CHOP rituximab, cyclophosphamide, doxorubicin hydrochloride
(hydroxydaunorubicin), vincristine sulfate (Oncovin®) and pred-
nisone

N Sex Age Radiological Location Type of surgical Histology =~ Chemotherapy Survival Exitus (cause)
(years) diagnosis resection (lymphoma) treatment (months)
1 Male 60 Nodule/solid LUL Lobectomy MALT No 7.66 Yes
mass (Heart disease)
2 Female 53 Nodules/solid LLL Wedge DLBL R-CHOP 75.24 Yes
masses (Leukoencephalopathy)
3  Female 62 Nodules/solid RLL Lobectomy MALT No 88.57 No
masses
4 Male 69 Nodule/solid LLL Wedge MALT No 88.11 No
mass
5 Female 67 Pneumonia-type RUL+ML+RLL Wedge DLBL R-CHOP 83.38 Yes (Progression)
consolidations
6 Male 44 Pneumonia-type Right hilum Pneumonectomy MALT No 59.10 No
consolidations
7 Female 60 Nodules/solid LLL Wedge B Follicular R-CHOP 38.87 No
masses
8 Male 64 GGO RUL Wedge MALT Rituximab 38.44 No
Female 79 Nodules/solid RLL Lobectomy MALT Rituximab 38.83 No
masses
10 Male 47 Nodules/solid RLL Lobectomy DLBL R-CHOP 28.06 No
masses
11 Male 62 Nodule/solid Right hilum Pneumonectomy DLBL R-CHOP 25.00 No
mass
12 Female 61 Pneumonia-type LUL Wedge MALT No 21.82 No
consolidations
13 Male 57 Nodule/solid RUL Wedge MALT No 12.78 No
mass
14 Female 69 Nodule/solid ML Lobectomy MALT No 12.08 No
mass

We conducted most of the surgical approaches by vide-
othoracoscopy (11 patients, 78.45%). A thoracotomy was
needed in three cases (two patients with a pneumonectomy
and one patient who underwent a lobectomy due to block-
age of the cavity by severe adhesions). We performed seven
wedge resections (50%), five lobectomies (35.7%) and two
right pneumonectomies (14.3%). There was only one patient
with post-operative complications. It was an haemothorax
after a pneumonectomy.

Histological analysis of the samples revealed nine cases
of mucosa-associated lymphoid tissue lymphoma (MALT)
lymphoma (64.3%), four of diffuse large B cell lymphoma

(28.6%) and one of follicular B cell lymphoma. In patients
who underwent a major resection, only one case showed
lymph node metastasis in peribronchial nodes. All of the
patient presented as Ann Arbour stage I, except one of the
pneumonectomies that was stage II. We have included an
International Prognostic Index score for those patients with
diffuse large B lymphoma (Table 3).

At the discretion of the corresponding haematology depart-
ment, of the 14 patients diagnosed with PPL, seven (50%)
received adjuvant chemotherapy, five (35.7%) with R-CHOP
therapy, corresponding to diffuse large B cell lymphoma
and follicular lymphoma (rituximab-cycophosphamide as

Table 3 1PI score for DLBL:

. o Cases Age LDH ECOG Ann Arbor Score Risk
International prognostic index Stage
for diffuse large B Lymphoma.
LDH lactate dehydrogenase, Case 2 53 558 1 1 1 Low
ECOG Eastern Cooperative Case 5 67 778 1 I 2 Low-intermediate
Oncology Group performance
Status Scale Case 10 47 196 1 I 0 Low

Case 11 62 230 1 11 2 Low-intermediate
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alkylating agent, hydroxydaunorubicin, oncovin or vincris-
tine and prednisone). Two patients (14.3%) were treated
with rituximab, corresponding to MALT-type lymphomas
(Table 2). No cases received radiotherapy (RT). The remain-
ing seven patients were followed up with laboratory and
imaging tests. Of the seven patients who received treatment,
only one showed disease progression. This was a case with
lesions in all lobes of the right hemithorax that had under-
gone a diagnostic atypical resection. Of the seven patients
who did not receive treatment after surgery, none had disease
progression. The median follow-up in our series was 38.6
months (7.7-88.6). From the intervention to the present, 11
patients (78.6%) were still alive and three (21.4%) dead, only
one of these due to uncontrolled distant disease (Figs. 2, 3).
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Fig.2 Survival analysis according to the Kaplan-Meier method
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Fig.3 Disease-free survival analysis according to the Kaplan-Meier
method
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Discussion

PPL is an exceedingly rare disease, accounting for less than
1% of non-Hodgkin’s lymphomas and 3.6% of extranodal
lymphomas [3]. It is defined as a disorder in which there is
a monoclonal proliferation of B lymphocytes.

In the various articles published, there is a wide age range
of patients described with a mean age of 50-60 years old.
In our series, we have a similar mean age, although we did
not see cases in young adults [4]. In terms of sex, there is a
tendency to be more frequent in women, especially in Asian
publications. Nevertheless, we did not see variability [3, 4].

A wide variety of initial clinical manifestations are identi-
fied, as well as a high incidence of asymptomatic patients at
diagnosis. Most of the symptoms and signs collected are non-
specific such as cough, expectoration, fever, or haemoptysis.
Our results are in line with those reported in the literature, with
more than two thirds of patients being asymptomatic (71.4%),
and with similar clinical symptomatology when present [4].

Radiological presentation of PPL is highly variable,
and there is no imaging pattern that leads us to suspect this
pathology. There are four different radiological patterns: sin-
gle or multiple nodules/masses, pneumonic consolidations,
ground-glass opacities, and lesions with a mixed pattern [5].
This fact makes the differential diagnosis of this pathology
extremely broad. In the series published by Du et al., pneu-
monic consolidations with or without air bronchogram pre-
dominate, and this can be mistaken for pneumonia [6]. Our
results, however, coincide with those published by Shen and
Zhou where solid lesions (nodules or masses) predominate
in more than 50% of cases [7]. In this case, a differential
diagnosis with bronchogenic carcinoma should be made.
The ground-glass pattern is the least frequent form of pres-
entation both in our study and in the rest of the literature.

According to the various published series, the most com-
mon histological subtype of PPL is MALT lymphoma (70%
of cases) and the second subtype is diffuse large B cell lym-
phoma (about 20% of cases) [6, 7]. Our work coincides with
those published to date in terms of the most frequent sub-
types of PPL, with MALT accounting for almost 65% of the
cases in our series. MALT lymphomas are quite common
in the mucosa of the gastrointestinal tract and it seems that
chronic inflammatory processes favour their appearance [8,
9]. However, the cause of MALT lymphomas of pulmonary
origin is unknown. Various authors link them to certain envi-
ronmental carcinogens that could cause malignant degen-
eration of the lymphocytes present in the MALT [9]. Lung
MALT lymphoma has also been linked to infectious agents.
Traces of deoxyribonucleic acid (DNA) from Chlamydoph-
ila pneumoniae, Chlamydia trachomatis, Chlamydia psittaci
and Mycoplasma pneumoniae have been detected in biop-
sies from patients with pulmonary MALT lymphoma [10].
In our series, all patients underwent bronchoscopy during
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the study, and none had positive bronchioloalveolar lavage
cultures for any infectious agent. Finally, there are studies
that describe the association of lymphoma with rheumatoid
arthritis, giving the possibility of Epstein Barr virus infec-
tion, methotrexate treatment or the disease activity itself as
a related cause [11]. In our series, as mentioned above, one
case had rheumatoid arthritis.

For PPL, surgery, chemotherapy, and radiotherapy are
the main therapeutic strategies. These are given either alone
or in combination. In our study, half of the series received
adjuvant chemotherapy. Analysing the cases, we saw that all
patients with diffuse large B cell and follicular lymphoma
were treated with R-CHOP. However, we saw that in MALT
histology there is variability in post-surgical treatment, only
two patients out of nine received chemotherapy with rituxi-
mab. This may be because our centre has three haematology
departments belonging to different hospitals with different
working protocols [9]. There are studies that suggest that sur-
gery does not give benefits to this group of patients. Never-
theless, others consider that it could prevent progression and
prolong complete response, especially in young patients [9].
The trend in the most recent studies is to use complete surgi-
cal resection in localised stages or, alternatively, radiotherapy
[12, 13]. Medical oncological treatment would be reserved
for advanced stages or for patients in whom surgical resec-
tion cannot be performed. As our study is based on a cohort
of exclusively surgical patients, we cannot compare survival
rates, although we may conclude that the results are encour-
aging, as only one patient died of disease progression during
follow-up. This patient received adjuvant treatment, had mul-
tiple lesions in the same hemithorax at diagnosis and belonged
to the histological subtype of large B cell lymphoma.

Long-term follow-up of patients is of foremost importance.
The main surgical series we reviewed, which include follow-
up and survival, report median follow-ups of around 30-35
months with very wide ranges from less than 1 year to more
than ten. Median survival is also quite variable, with numerous
studies reporting 55 months and others more than 10 years [6,
7]. In our series, the median follow-up was remarkably similar
(38.6 months, with a minimum of 7.7 months and a maxi-
mum of 88.6 months). Our median survival of 83.3 months.
Three patients died during follow-up, one at 7.7 months due to
ischaemic heart disease, another at 75.2 months due to progres-
sive multifocal leukoencephalopathy and the last at 83 months
due to uncontrolled distant disease progression.

Conclusions
We can say that PPL is a rare pathology with an anodyne

symptomatology and a variable and non-specific radiologi-
cal presentation. Surgery seems to play a key role in both

diagnosis and treatment and yields good survival rates. The
two main limitations of our study are that our series is rela-
tively small, largely due to the low prevalence of this pathol-
ogy, and that it is an entirely surgical series.
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