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Primary pulmonary extranodal natural killer/T-cell

lymphoma: nasal type with multiple nodules
To the Editors:

Primary pulmonary lymphoma (PPL) is an uncommon disease
representing only 3–4% of extranodal non-Hodgkin’s lymphoma
(NHL), and ,1% of NHL [1]. The true incidence of PPL other
than NHL is unknown, while primary pulmonary T-cell
lymphoma is extremely rare. Natural killer (NK)/T-cell lym-
phoma usually shows an extranodal presentation. Nasal NK/T-
cell lymphomas occur in the nose and the upper aerodigestive
tract. Extranasal NK/T-cell lymphomas represent the counter-
part of nasal NK/T-cell lymphomas and can involve every other
part of the body. Primary sites of involvement are mainly the
skin, soft tissue, gastrointestinal tract and testis [2]. Although
some cases of primary pulmonary T-cell lymphoma have been
reported, there are only two reports written in English to date
[3, 4]. Here, we describe a case of primary pulmonary NK/T-cell
lymphoma with multiple nodules in both lung fields.

The patient was a 50-yr-old Japanese male with an abnormal
shadow on chest radiography in a health examination (fig. 1a).
He was an office worker with no history of dust inhalation or
asbestos exposure and was a current smoker (50 pack-yrs). He
had a history of hypertension and gallstones. He had a high
fever of over 39uC for 10 days before the health examination,
and had appetite loss and general fatigue. A chest computed
tomography (CT) on admission revealed multiple nodules,
measuring a maximum of 40 mm in size, were in both lung

fields (fig. 1b–d). Administration of broad-spectrum antibiotics
did not resolve his symptoms. Bronchoscopic examination and
CT-guided needle biopsy did not give a definite diagnosis.
Laboratory data showed elevation of lactate dehydrogenase,
transaminases, hepatobiliary enzymes and an inflammatory
reaction without cytopenia. Two sets of blood cultures were both
negative and no tumour markers were elevated. Anti-neutrophil
cytoplasmic antibodies were negative and soluble interleukin
(IL)-2 receptor was elevated to 5,060 U?mL-1. Although we first
planned a surgical biopsy to make a definitive diagnosis, it was
not performed due to the rapid deterioration in his performance
status. The final needle aspiration showed lymphocytes of
various morphologies invading the blood vessels.

At this point, we suspected pulmonary lymphoma, such as
lymphomatoid granulomatosis. The Otolaryngologists investiga-
tion of the upper respiratory tracts showed no specific findings.
Lung nodules increased and grew larger, and hypoxia pro-
gressed. His clinical condition deteriorated so rapidly that we had
to start treatment without a definitive diagnosis. He was treated
with methylprednisolone (mPSL) pulse therapy (1,000 mg per
day for 3 days) twice followed by cyclophosphamide pulse
therapy (500 mg per day) as a salvage therapy. Progressive
hypoxia was temporarily improved; however, his respiratory
condition immediately worsened. Direct haemoperfusion using a
polymyxin B immobilised fibre column was also performed; c
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however, it improved the condition only temporarily. At 10 days
after the second mPSL pulse therapy, when continuous haemo-
diafiltration was started for progressive renal insufficiency, he
developed marked hepatosplenomegaly. His clinical condition
continued to deteriorate in spite of the intensive treatment. His
respiratory condition worsened progressively and he died of
multiple organ failure on the 29th day after admission.

The post mortem examination showed multiple whitish nodular
lesions in both lungs. These nodular lesions were also seen on
the cut surface of the heart. Slight lymphadenopathy was seen
in the mediastinum, paratracheal, bifurcation and bilateral
hilar regions. The spleen was swollen and fragile, and the liver
was markedly enlarged.

The microscopic examination showed that medium to large sized
atypical lymphoid cells proliferated in both lungs, the myocar-
dium, the spleen, the portal areas, both adrenal glands, the
interstitium of both kidneys, the marrow of the examined bones
(sternum, vertebrae and rib), the lymph nodes in the mediasti-
num, and the paratracheal, bifurcation and bilateral hilar regions,

but not in the entire gastrointestinal tract. The cells stained
positively for cytoplasmic CD3, CD56 and Epstein–Barr virus
(EBV)-encoded small RNA (fig. 2b–d), but negatively for CD20
and CD79 (B-cell markers). As CD3 and CD56 are T- and NK-cell
markers, respectively, the immunocytochemistry showed that
these atypical lymphoid cells were of T- and NK-cell lineages.
Based on the neoplastic morphology and the immunohistochem-
ical examination of the atypical lymphocytes, the pathological
diagnosis was extranodal NK/T-cell lymphoma (nasal type).

According to the World Health Organization 2008 classification,
NK-cell tumours are classified into two types: 1) extranodal
NK/T-cell lymphoma (nasal type); and 2) aggressive NK-cell
leukaemia. NK/T-cell lymphomas are uncommon but are more
prevalent in Asia, Mexico, and Central and South America [5].
In the present case, the abdominal CT, which was taken 10 days
before admission, showed no involvement of other organs
except the lungs, and the physical examination on admission
showed no hepatosplenomegaly. In addition, the post mortem
examination did not indicate the involvement of the upper
respiratory tract and the entire gastrointestinal tract. It is

a) b)

c) d)

FIGURE 1. a) Chest radiograph, and b) upper, c) middle and d) lower computed tomography images on admission showing bilateral nodules in both lung fields.
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difficult to locate the definite primary site in the present case;
however, it is reasonable to suggest that the lung is the primary
site, based on the clinical and radiological findings obtained
before and at admission. Although lung involvement is some-
times seen in the end stage of extranodal NK/T-cell lymphoma
[6–8], there have been cases of the lesions found only in the
lungs even in the early stage [3, 4].

EBV is frequently seen in tumour cells of NK/T-cell lymphoma.
The first report showing the aetiological role of EBV in the
development of NK/T-cell lymphoma was published in 1990
[9]. A strong relationship between EBV infection and NK/T-cell
lymphoma has been suggested. However, NK/T- and T-cell
peripheral lymphomas are responsible for the majority of
lymphoma-associated haemophagocytic syndrome (HPS), and
it has been reported that about half of lymphoma-associated HPS
is associated with EBV [10]. The patient did not fulfil the diag-
nostic criteria of the 2004 haemophagocytic lymphohistiocytosis

guidelines on admission, but developed fever, splenomegaly,
cytopenia, elevated levels of ferritin and soluble IL-2 receptor in
the end stage. Although haemophagocytosis in bone marrow
was not proven, we can say that the patient developed HPS
during disease progression.

NK/T-cell lymphoma usually presents a highly aggressive clini-
cal course and the prognosis is generally poor. The International
Peripheral T-cell Lymphoma Project demonstrated that extra-
nasal NK/T-cell lymphoma (nasal type) has worse clinical fea-
tures and survival rate, even in cases with apparently localised
disease, than nasal NK/T-cell lymphoma in extranodal NK/T-
cell lymphoma [11]. The present case is considered to be at high
risk at the time of admission according to the international
prognostic index, from which the median overall survival for
patients with stage III/IV extranasal disease is 0.28 yrs. The
overall clinical course of this case was ,2 months, which is
consistent with the previous report [11].

a) b)

c) d)

FIGURE 2. Post mortem lung histology showing proliferation of medium to large sized atypical lymphoid cells infiltrating alveolar septa. a) Haematoxylin and eosin

staining. Positive staining for b) CD3, c) CD56 and d) Epstein–Barr virus-encoded small RNA was seen by immunohistochemical analysis. Scale bar 5 50 mm.
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The standard treatment for advanced NK/T-cell lymphoma
has not been determined. However, some asparaginase-
containing regimens have been reported to be effective for
this disease. The results of a recent phase II study have shown
L-asparaginase with methotrexate and dexamethasone to be
effective for refractory or relapsing extranodal NK/T-cell
lymphoma [12], and YAMAGUCHI et al. [13] have shown the
efficacy of another L-asparaginase regimen containing etopo-
side, ifosfamide and methotrexate for NK/T-cell lymphoma.

In summary, primary pulmonary NK/T-cell lymphoma with
multiple nodules in both lungs is scarcely reported. To date,
only two cases of primary pulmonary NK/T-cell lymphoma
have been reported in English [3, 4], and these two cases did not
present multiple nodules. One presented collapse/consolidation
with pleural effusion, and the other consolidation with small
nodules. Our case is, therefore, the first of primary pulmonary
NK/T-cell lymphoma with multiple nodules in both lung fields.
Transbronchial biopsy and CT-guided core needle biopsy were
not helpful for making a definite diagnosis because specimens
obtained by these procedures are usually too small. As the
clinical course of this disease is very rapid and aggressive, we
suggest the use of surgical lung biopsy for making a definite
diagnosis. Although NK/T-cell lymphoma of the lung is very
uncommon, the accumulation of case-based reports sheds light
on the understanding of this devastating disease.
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