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Abstract

Pulmonary lymphatic epithelioma-like carcinoma (LELC) is a rare and unique subtype, accounting

for 0.9% of all lung cancers. To date, just over 200 cases have been reported worldwide. The

Epstein–Barr virus plays a role in the pathogenesis of LELC. Most patients are from East Asia,

especially southeastern China. Chest computed tomography mainly shows a single lump or

nodule around the lung. In this article, we report a 49-year-old male patient from a non-

epidemic area who was hospitalized for “intermittent blood in his phlegm for more than 4

months”. Imaging revealed two nodules in the left lower lobe of his lung. Transbronchial lung

biopsy was performed on one of the nodules, and he was diagnosed with primary LELC. Single-

photon emission computed tomography revealed that he had hypertrophic pulmonary osteo-

arthropathy, which is a rare symptom of paraneoplastic syndrome. Because the preoperative

evaluation considered early-stage disease, video-assisted thoracoscopic surgery for the left lower

lobe and mediastinal lymph node dissection were performed. Both lesions were eventually diag-

nosed as LELC. Fortunately, lymph node metastasis did not occur, and he did not receive other

postoperative treatments. He was followed up for 1 year, and no recurrence was found.
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Introduction

Primary lymphatic epithelioma-like carcino-
ma (LELC) is a rare clinical malignant
tumor, which Begin et al.1 first reported in
1987. The prognosis of patients with LELC
is better than that of patients with other
types of non-small cell lung cancer
(NSCLC).2 Currently, there is no standard
treatment method for LELC. The disease is
primarily found in young non-smokers and
has clear geographical distribution character-
istics. Globally, LELC patients are mainly
from East Asia, especially the southern
regions of China, such as Guangdong and
Hong Kong.3 Few cases have been reported
in other regions. Solitary lumps or nodules
around the lung are the main imaging man-
ifestations of the disease.4 Hypertrophic pul-
monary osteoarthropathy (HPOA) is closely
related to tumors and is a manifestation of
paraneoplastic syndrome. Two domestic and
international reports found that the incidence
of lung cancer combined with HPOA was
1% to 1.87%.5,6 Active treatment of the pri-
mary lesions, including surgical resection,
radiotherapy and chemotherapy, can signifi-
cantly improve the symptoms of most
HPOA patients and even completely relieve
their symptoms.

Here, we report a rare case of two pri-
mary LELCs accompanied by HPOA in a
patient from a non-epidemic area. No
recurrence was found at follow-up within
1 year after the operation.

Case report

A 49-year-old male garment factory worker
who was formerly in good health and

denied smoking was admitted to our hospi-
tal on 30 December 2018 because of
“intermittent blood in his phlegm for
more than 4 months”. The patient suffered
from intermittent bright red blood streaks
in his phlegm after working long hours
before April, but he had no formal diagno-
sis or treatment. One week before the
admission of the patient to our hospital, a
chest computed tomography (CT) scan
revealed two masses in the left lower lobe of
the lung located in the dorsal segment near
the hilum (size, 31.3� 35.6 mm) and the pos-
terior basal segment (size, 18.4� 20.2 mm)
with superficial foliation, peripheral burr and
a halo sign (Figure 1a–d). In addition, the
image showed that the middle lobe of the
right lung and the lower lobe of the left lung
were slightly infected (Figure 1a, c). His vital
signs were stable after physical examination,
the lung had slightly moist rale sounds, and he
had no swelling or clubbed fingers. In addi-
tion, his tumor markers were negative. Under
bronchoscopy, the opening of the left dorsal
segment was narrowed, and the lens body
(Olympus BF-P260F) could not reach the
distal end, but no new organisms were
found. Lavage, brushing and transbronchial
lung biopsy were performed (Figure 1e). The
pathology of the dorsal segment showed
poorly differentiated squamous cell carcinoma
(Figure 2a). The immunohistochemistry
results were as follows: leukocyte common
antigen (þ) lymphocytes, synaptophysin (�),
chromogranin A (�), Ki-67 (þ, 30%), pan-
cytokeratin (þþþ), CD56 (�), thyroid tran-
scription factor 1 (�), p40 (þþþ), cytokera-
tin 5/6 (þþ) and napsin A (�) (Figure 2b–e).
In situ hybridization of Epstein–Barr virus
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Figure 1. (a–d) Chest computed tomography revealed two masses in the left lower lobe of the lung located
in the dorsal segment near the hilum (size, 31.3� 35.6 mm) and the posterior basal segment (size,
18.4� 20.2 mm) with superficial foliation, peripheral burr and a halo sign (arrows). (e) Under bronchoscopy,
the opening of the left dorsal segment was narrowed, but no new organisms were found (arrow).

Figure 2. (a) Hematoxylin and eosin staining showed nests of neoplastic cells with distinct pleomorphism,
irregular nuclei and an epithelioid appearance and increased lymphocytic infiltration in the stroma.
Immunohistochemistry demonstrated (b) Ki-67 (þ, index of approximately 30%), (c) p40 (þ), (d) pan-
cytokeratin (þ) and (e) cytokeratin 5/6 (þ). (f) In situ hybridization for Epstein–Barr virus-encoded small
RNA 1 was diffusely positive. Original magnification, �200.
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(EBV)-encoded small RNA 1 (EBER-1) was
diffusely positive (Figure 2f). Based on these
results, primary LELC was considered. No
sign of bone metastasis was found with
whole-body bone imaging by emission com-
puted tomography (ECT), but the findings
were consistent with HPOA. Technetium
99m-methyl diphosphonate (99mTc-MDP)
bone scintigraphy showed diffusely increased
uptake along the cortical margins of long
bones, and a parallel track pattern in the
tibiae was observed (Figure 3). Because of
medical insurance policies and other reasons,
the patient refused further systemic evalua-
tions and requested to return to his local hos-
pital for further diagnosis and treatment.

Positron emission tomography/CT in the
local hospital indicated no tumor metastasis
or primary nasopharyngeal carcinoma.
Video-assisted thoracoscopic surgery was
performed on the left lower lobe for resec-
tion. Intraoperative frozen pathology indi-
cated NSCLC, and mediastinal lymph node
dissection was performed. The postopera-
tive pathology indicated that both lesions
of the left lower lung were LELC. The
tumor cells did not involve the visceral
pleura, and no metastasis was found in
the lymph nodes in the examination area
(0/25), which included group 4 (0/1),
group 5 (0/2), group 6 (0/3), group 7 (0/6),
group 8 (0/1), group 9 (0/4), group 10 (0/3),
group 11 (0/3) and group 12 (0/2).
Immunohistochemistry of the nodule
lesions near the hilum showed cytokeratin
CAM 5.2 (þ), CD56 (�), cytokeratin 5/6
(þ), cytokeratin 7 (�), Ki-67 (þ, 40%),
napsin A (�), p40 (þ), p63 (þ), synapto-
physin (�) and thyroid transcription
factor 1 (�). Two surgical specimens were
EBER (þþ) by molecular pathology, and
gene detection showed epidermal growth
factor receptor (EGFR) (�), anaplastic
lymphoma kinase (�), ROS proto-
oncogene 1(�) and B-Raf proto-oncogene
(�) status. The serological test for EBER
was positive after the operation. No obvi-
ous abnormality was found through naso-
pharyngeal magnetic resonance imaging or
nasopharyngeal endoscopy. No other com-
prehensive treatments were given to the
patient after the operation, and no recur-
rence has been found at present.

Discussion

LELC is histologically similar to undiffer-
entiated carcinoma of the nasopharynx but
can also be found in other organs of a fore-
gut origin, such as the lung, thymus, sali-
vary gland, liver, stomach, cervix and
bladder. Primary LELC is a clinically rare
malignant tumor with �200 cases reported

Figure 3. Technetium 99m-methyl diphosphonate
bone scintigraphy showed diffusely increased
uptake along the cortical margins of the long bones,
and a parallel track pattern in tibias was observed
(arrows).
ANT, anterior; POST, posterior.
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worldwide.7 Begin et al. were the first to
report and define this tumor as a large-cell
lung carcinoma in 1987. Later, it was found
that most pulmonary LELCs are poorly dif-
ferentiated squamous cell carcinoma that
may originate from epithelial tissues.3 In
our case, cytokeratin 5/6 and p40 were
both positive, which was consistent with
previous reports.3 In 2015, the World
Health Organization’s histological classifi-
cation of lung tumors classified LELC as
an untyped tumor derived from epithelial
tissue.8

A previous study1 showed that EBER-1
was isolated from malignant tumor cells
with obvious nucleoli. Tumors often
express B-cell lymphoma 2 apoptosis regu-
lators and latent membrane protein 1 and
are enriched with CD8-positive T lympho-
cytes, suggesting a role of the EBV in its
pathogenesis. The study also showed that
EGFR mutations are often associated with
the high expression of programmed death
ligand-1, and the occurrence rate of these
mutations in pulmonary LELC is relatively
low. The negative results of gene detection
for postoperative specimens in this patient
are in accordance with previous literature
reports. Recently, it was reported that
plasma EBV DNA could be used as a
tumor marker for pulmonary LELC and
to predict the therapeutic effect and prog-
nosis of this type of tumor.9 Unfortunately,
we contacted the patient, but the patient
refused to return to the hospital.

In addition, pulmonary LELCs are
mainly found in the southern regions of
China, such as Guangdong and Hong
Kong.3 However, this patient lived in a
city in the western countryside for a long
time since birth. One year prior to present-
ing at our hospital, he came to work in an
eastern city, which is not a high-incidence
area for nasopharyngeal carcinoma.
LELC cases in non-epidemic areas in
China are rare. Pulmonary LELC primarily
affects young non-smokers. The clinical

manifestations include dry cough, hemopty-
sis, chest pain, weight loss and fever. The
patient was admitted to the hospital with
blood in his sputum. However, as many as
one-third of patients may be diagnosed by
accident.10 The patient’s age, smoking
status and clinical manifestations are con-
sistent with the literature reports.10

Previous reports indicate that the CT
images of primary pulmonary LELC
mainly show a single tumor or nodule
around the lung, but sometimes the mass
may involve the bronchus.4 Most masses
are located in the medial zone inside the
lower lobe of the lung, close to the medias-
tinal pleura, and are primarily round or
quasi-round with clear boundaries.
Tracheal endoscopy of the patient sug-
gested the possibility of early involvement
of the mucosa in the dorsal segment of the
left lower lobe. However, the boundary
around the two masses was blurred, and
the appearance of the halo sign is relatively
rare, which may be the cause of the coinfec-
tion. In addition, there have been no
reports of two nodule lesions in the left
lung pathologically diagnosed as LELC.
This suggests the polymorphism of LELC
images, and the diagnosis depends on path-
ological examination.

HPOA is closely related to malignant
tumors and is a symptom of paraneoplastic
syndrome. The pathogenesis is still unclear,
but several theories have been proposed.
First, one theory11 states that HPOA is an
inflammatory reaction with surrounding cell
infiltration, vascular hyperplasia and osteoid
and calcareous changes in the tissues, lead-
ing to the formation of heteromorphic bones
and periosteum hyperplasia. 99mTc-MDP
bone scintigraphy shows diffusely radioac-
tive concentrations along the cortical mar-
gins of long bones. Second, in the
neurogenic pathway, afferent fibers of the
vagus nerve are stimulated by tumor cells,
inducing a neural reflex and leading to vaso-
dilatation and blood flow to the extremities,
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which may account for some signs and
symptoms of HPOA.12 Third, in the humor-
al pathway, one hypothesis suggests that the
malignancy produces some biochemical fac-
tors, including growth factors, growth
hormone-releasing hormone, gonadotropins
and vascular endothelial growth factor,
which are released into the circulation and
promote features of hypertrophic osteo-
arthropathy, such as vascular hyperplasia,
new bone formation and edema.13 An addi-
tional humoral hypothesis suggests that pla-
telets and megakaryocytes that are normally
destroyed in the lung gain access to the
periphery when the pulmonary vasculature
is destroyed. Once in the periphery, they
release platelet-derived growth factor,
which is a growth promoter, leading to fibro-
blast proliferation and new bone growth.14

The incidence of HPOA in lung cancer
patients has been inconsistently reported.
Ito et al.6 reported HPOA in 19 of 2625
lung cancer patients, with an incidence of
less than 1%. China reported 6.151 cases
of lung cancer, of which 1.87% had
HPOA, 91% were male, 76% had a history
of smoking, and the average patient age was
62 years.5 The patient in this case report
had a relatively rare low-grade malignant
primary LELC accompanied by HPOA.
HPOA can appear several months earlier
than respiratory symptoms, and the patient
did not complain of accompanying symp-
toms, such as limb pain or swelling, before
HPOA was found, which lead to difficulties
in the early diagnosis of the disease to some
extent. The patient’s age and smoking his-
tory do not appear to be consistent with the
above literature, and there may be differen-
ces between LELC, a rare type of lung
cancer, and other lung cancers.

ECT bone imaging is a highly sensitive
examination method for diagnosing HPOA.
Bone changes in HPOA are characterized
by regular and symmetrical increases in
radiation uptake of the long bone cortex,
commonly in the lower limbs and the

distal end of long bones, and radioactive
concentrations around joints may be
found. Bone imaging is particularly sensi-
tive to abnormal changes in bone metabo-
lism and can reflect the involvement of
bones in the entire body earlier and more
comprehensively than X-ray. These signs
are different from bone lesions caused by
bone metastasis of lung cancer. The latter
mainly involves the medial axis and proxi-
mal ends of bone, especially the spine, ribs
and ilium, and the radioactive concentration
is irregular. When the long bone is involved,
the uptake also presents asymmetry. The
lesions are mainly located in the bone
marrow cavity. Therefore, it is of great sig-
nificance to distinguish between the two
types of disease. HPOA treatment is
mainly used to treat primary lesions, where-
as bone metastases require corresponding
symptomatic treatment. At present, the
accepted treatment plan is actively treating
the primary lesions, including with surgical
resection, radiotherapy and chemotherapy,
and the symptoms of most HPOA patients
can be significantly improved or even
completely relieved. As the patient has felt
no obvious discomfort, he has not yet agreed
to be reexamined by ECT.

At present, there is no unified treatment
strategy for primary LELC. According to
previous studies, the prognosis of primary
LELC patients is better than that of
patients with other types of NSCLC.2

Early-stage patients should be treated with
surgery, and mid- to late-stage patients can
be treated with a surgery-based comprehen-
sive treatment approach.15

Because of the rarity of the disease and
the lack of long-term follow-up reports
domestically and internationally, there are
limited data on this type of tumor.
However, two small retrospective analyses
indicated that compared with other
NSCLCs, LELC usually has a better prog-
nosis. The 5-year progression-free survival
rate and overall survival rate in a previous
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study were 53% and 80%, respectively.16 In

another study, the 5-year overall survival
rate was 62%, and the overall survival rate

for all lung cancers was 17.7%.17 There are

indications that these tumors are more sen-

sitive to radiotherapy and chemotherapy

than other NSCLCs. Chemotherapy drugs
effective against LELC include platinum,

gemcitabine, pemetrexed, vinorelbine,

taxane and 5-fluorouracil.18 Recently, it

was reported that immunotherapy also
achieved promising results.19 We believe

that more cases and further studies are

needed to optimize the treatment of this

rare type of lung cancer. For this rare histo-

logical type, experienced pathologists sug-
gest that a correct diagnosis, avoidance of

overtreatment and consultation on the prog-

nosis of patients are necessary. The patient

was considered to have early-stage lung
cancer after the operation. The patient was

followed up for 1 year after treatment during

which no recurrence of the lung lesions was

found, further follow-up is needed.
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