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Primary lymphoepithelioma-like carcinoma of the lung:
An unusual cancer and clinical outcomes of 14 patients
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Abstract. Advanced lung cancer is considered to exhibit a poor
prognosis; however, the pulmonary lymphoepithelioma-like
carcinoma (LELC), a rare subtype of non-small cell lung
cancer (NSCLC), exhibits an improved prognosis, compared
with non-LELC. The present study aimed at investigating the
clinical manifestation, imaging characteristics, pathology,
tumor markers, treatment and prognosis of primary LELC of
the lung. A total of 14 patients with pulmonary LELC were
confirmed by surgery and pathology. Clinical data of those
patients were retrospectively reviewed including age, sex,
smoking history, symptoms, computed tomography (CT)
results, Epstein-Barr virus-encoded RNA (EBER) status, treat-
ment and outcomes. In the present study, there were 7 males
and 7 females who ranged in age between 22 and 64 years
(mean, 51.21+11.37 years) and who all were from eastern
China. The tumor-node-metastasis stage ranged between
stages I and IV, with 71.43% of the patients at advanced stage
(stages IIT and IV). The results of the present study identified
100% positive expression of EBER. Tumors located centrally
were of significantly increased size, compared with peripheral
tumors (P<0.05), and lymphadenopathy was more common in
patients with advanced stage (P<0.05). The majority of patients
were treated with surgery, platinum-based chemotherapy or
radiotherapy. At time of writing, 12 patients were alive and
the longest survival time was 60 months. Pulmonary LELC
typically affected young patients and was not associated with
smoking history; however, pulmonary LELC was associated
with Epstein-Barr virus infection in the Asian population. The
majority of patients were in early or locally advanced stages
and exhibit an improved prognosis compared with other types
of NSCLC. Pulmonary LELC was sensitive to chemotherapy
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and surgery, with postoperative chemotherapy-based multimo-
dality treatment recommended.

Introduction

Lymphoepithelioma-like carcinoma (LELC) is a rare type of
cancer and typically occurs in pharyngeal and foregut-deriv-
ative organs, including the salivary glands, thymus, stomach
and liver (1). However, cases of LELC in additional anatomical
locations have been previously reported (2-6), including the
bladder, lacrimal glands, ovaries, cervix and skin. Primary
LELC of the lung, which is a subtype of non small cell lung
cancer (NSCLC) (1), was first studied by Begin et al (7) in
1987 and, compared with other type of NSCLC, patients with
primary LELC of the lung are rare. Primary LELC carries
an improved clinical outcome compared with other types
of NSCLC, even with advanced stages of the disease (1).
Pulmonary LELC typically affects the young and non-smoking
population, and is associated with Epstein-Barr virus (EBV)
infection. Over the last two decades, ~150 cases of lung LELC
have been reported in the literature worldwide (1). However,
a limited number of studies have specifically described the
typical clinical and pathological characteristics, computed
tomography (CT) results and therapy of the disease. Available
treatments of pulmonary LELC include surgical resection,
chemotherapy and radiotherapy, according to the different
stages of the tumor (1). Furthermore, the optimal treatment
and long-term follow-up results were limited due to the low
rate of incidence. Therefore, the present retrospective study
accessed the databases of Fujian Medical University Union
Hospital to review all patients who were diagnosed with
pathologically confirmed pulmonary LELC between June
2010 and June 2014. The present study aimed at determining
the aforementioned information, including clinical manifes-
tation, imaging characteristics, pathology, tumor markers,
Epstein-Barr virus-encoded RNA (EBER) status, treatment
and outcomes, in order to understand this disease and identify
an optimal treatment method.

Materials and methods
Subjects. The present retrospective study collected the

clinical data of 14 cases of patients with pathologically
proven pulmonary LELC between June 2010 and June 2014
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in Fujian Medical University Union Hospital (Fujian, China).
All procedures were approved by the Ethics Committee of
the Fujian Medical University Union Hospital (Fujian, China)
and written informed consent was obtained from all patients.
Focus was placed on the patients' sex, age, symptoms, smoking
status, tumor staging, CT results, treatments and outcome.
All patients were initially diagnosed at the Fujian Medical
University Union Hospital, 7 patients were male, 7 patients
were female and age ranged between 22 and 64 years (mean,
51.21+11.37 years). All patients underwent a chest CT scan,
blood biochemistry and blood tumor marker test, and 4 patients
accepted a positron emission tomography (PET)-CT scan.

Pathological diagnosis. All patients were diagnosed by
histopathology; 12 cases were confirmed following surgery
and 2 cases were diagnosed using superficial lymph node
biopsy. Tumor tissues were determined using routine
hematoxylin-eosin (H&E) staining, immunohistochemistry
and Epstein-Barr virus-encoded RNA (EBER) test. All
cases were diagnosed according to the diagnostic standard of
pulmonary LELC (8). Clinical staging was assessed using the
2009 International Tumor-Node-Metastasis staging of lung
cancer (9).

Therapy. In the present study, 2 cases received only surgery,
9 cases received surgery and chemotherapy, 1 case received
surgery, chemotherapy and radiotherapy, and 2 cases, classified
as stage I1IB following a superficial lymph node biopsy, were
discharged from hospital without any treatment. The 12 patients
who underwent surgery received the following: 8 patients, classi-
fied between stage IA and I1IB, received a pulmonary lobectomy
and systematic lymphadenectomy; 2 patients (stage IITA and
stage IIIB) underwent a pure resection of pulmonary tumor;
1 patient, stage 1V, received a right side thoracoscopy, pleural
biopsy and pleurodesis; and the final patient, stage IV, received
a wedge-shape excision of lung under video-assisted thora-
coscopic surgery and pleural biopsy, since the chest wall was
involved. The patients received platinum-based chemotherapy
combined with paclitaxel, pemetrexed, docetaxel, navelbine or
gemcitabine which was repeated every 3 or 4 weeks for a total of
4 or 5 cycles. One of the patients underwent a CT scan following
the third course of chemotherapy which revealed that the para-
tracheal lymph nodes had increased in size by 10%, therefore
the patient was administered concurrent radiochemotherapy.
Following two cycles of chemotherapy, all patients received a
chest CT scan to evaluate the curative effect.

Follow-up visits. One patient with stage IV LELC could not
be contacted 4 months following diagnosis. The remaining
13 patients' follow-up information, between 12 and 60 months
after diagnosis (until 30 July 2015), was obtained from the
patients' medical records, the outpatient department or by a
telephone interview with the patients. All patients, except for
one, survived during the follow-up period; the longest survival
time was =60 months, the shortest survival time was 14 months
and the median survival was 35.35+17.58 months.

Statistical analysis. Statistical analysis was performed using
SPSS software (version 19.0; IBM Corp., Armonk, NY, USA).
Wilcoxon's signed rank test was used to determine significant
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differences between tumor sizes. Fisher's exact test was used
to determine the association between tumor stage and lymph-
adenopathy. Spearman's correlation coefficient was used to
determine the association between maximum diameter of
tumor and serum levels of the tumor marker cytokeratin-19
fragments (Cyfra2l-1). All results are presented as the
mean + standard deviation. P<0.05 was considered to indicate
a statistically significant difference.

Results

Clinical results. Tables I and II present the clinical informa-
tion and characteristics of 14 patients; 7 of which were male
and 7 were female. The age of the patients ranged between
22 and 64 years with a mean age of 51.21+£11.37 years and
a median age of 54.5 years. All patients were from Fujian
(China) and 28.57% of patients in the present cohort had a
history of smoking. A total of 9 patients suffered from a cough,
expectoration, chest pain, hemoptysis or fever between 3 days
and 1 year; however, the remaining 5 patients exhibited no
symptoms. Of the patients in the present study, 4 were at an
early stage (stages I and II) and the remaining 10 were at an
advanced stage (stages III and I'V).

Imaging characteristics. A total of 14 patients underwent a
chest CT scan at initial diagnosis. CT scans suggested that
LELC of the lung exhibited the following characteristics
(Table III): Typically a single lesion; primarily of a
peripheral location (accounting for 78.57% of cases); large
size (maximum diameter between 1.6 and 6.5 cm, mean
diameter of 3.91+1.69 cm), inhomogeneous density; lobular or
spiculated signs; pleural indentation; cavitation; liquefactive
necrosis; calcification; compression of the vena cava;
bronchiarctia; and lymphadenopathy. In the present study,
2 patients exhibited metastatic spread to the pleural space
and 1 patient exhibited lung-to-lung metastasis. Distinct CT
manifestations are presented in Figs. 1-3. Comparisons were
made between tumor sizes depending on tumor localization,
tumor stage and enhancement pattern (Table IV). The results
of the present study identified that central tumors appeared to
be larger than peripheral tumors (P=0.027). The association
between lymphadenopathy and tumor stage was analyzed and
it was demonstrated that lymphadenopathy was significantly
more common in patients at an advanced stage (P=0.041).

A total of 4 patients underwent a PET-CT scan (Fig. 4)
which revealed that radioactive uptake increased in lobular or
spiculated lesions exhibiting high metabolic soft tissue density
shadow, a slightly rough edge, inhomogeneous density and
pleural indentation, with a maximum standard uptake value
(SUV,,,,) ranging between 5.4 and 11.6.

Blood results. Serum tumor makers, including carcinoembry-
onic antigen (CEA) and Cyfra21-1, albumin (ALB) and lactate
dehydrogenase (LDH) were determined during pretreatment
clinical evaluation (Table V). Serum levels of CEA and LDH
increased in 1 patient (1/14, 7.14; 1/14, 7.14%, respectively),
Cyfra2l-1 increased in 6 patients (6/13, 46.15%), whereas
ALB decreased in 2 patients (2/14, 14.29%). Statistically, the
correlation coefficient of the maximum tumor diameter and
Cyfra21-1 was 0.696 (P=0.008).
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Table I. Clinical information of 14 patients with pulmonary LELC.

Case no./ Outcome (Alive/
sex/age, Smoking Tumor  Size, Stage Deceased/Could not be
years history location cm (TNM) EBER Treatment contacted since diagnosis)
1/M/38 Yes RUL 3.5x3.4 1IIB (T2a N3 MO) + No treatment Alive, 20 months
2/M/56 Yes LUL 1.6x1.2 1IIIA (T2 N2 MO0) ND  SG+ ChT (TP x5) Alive, 60 months

3/F/61 No RUL 6.3x6.1 IIIB (T4 N2 M0) ND SG Alive, 54 months
4/M/55 No LLL 59x3.6 1B (T2bN1MO) ND  SG + ChT (TP x4) Alive, 58 months

5/F/52 No RLL 6.5x50 IV (T2 N1 Mla) + Biopsy + ChT (TP x4) Alive, 17 months

6/F/22 No RML  2.1x2.0 MIB (T2 N3 M0O) + SG + ChT (NP x4) + RT Alive, 22 months
7/M/61 No LUL 2.0x2.0 IIIA (Tla N2 MO) + SG + ChT (PP x5) Alive, 25 months
8/M/57 Yes RLL 4.6x4.0 IV (T2aN3 M1) + No treatment Deceased, 14 months
9/M/61 No RML  35x3.0 IB(T2aNOMO) + SG + ChT (DP x4) Alive, 39 months
10/F/64 No LLL 23x19 IA(T1 NO MO) + SG Alive, 38 months
11/M/46 Yes RML 35x3.0 IB(T2aNOMO) + SG + ChT (DP x4) Alive, 31 months
12/F/42 No RUL 6.0x5.1 A (T4 NO MO) ND  SG+ ChT (NP x1+ GPx3) Alive, 12 months
13/F/54 No LLL 34x2.7 IHA (T2aN2MO0O) ND  SG + ChT (GP x4) Alive, 31 months
14/F/48 No LLL 3.6x2.7 IV (T2 N2 Mla) + SG + ChT (TP x4) Could not be contacted

TNM, tumor-node-metastasis; F, female; M, male; RUL, right upper lobe of lung; LUL, left upper lobe of lung; LLL, left lower lobe of lung;
RLL, right lower lobe of lung; RML, right middle lobe of lung; +, positive; ND, not done; SG, surgery; ChT, chemotherapy; RT, radiotherapy;
EBER, Epstein-Barr virus-encoded RNA; TP, paclitaxel + cisplatin/carboplatin; NP, navelbine + cisplatin/carboplatin; DP, docetaxel + cispl-
atin/carboplatin; PP, pemetrexed + cisplatin/carboplatin; GP, gemcitabine + cisplatin/carboplatin; LELC, lymphoepithelioma-like carcinoma.

Table II. Clinical characteristics of patients with pulmonary
LELC.

Variable n (%)
Sex

Male 7 (50.0)

Female 7 (50.0)
Age, years

Median 54.5

Range 22-64

<60 10 (71.43)

=60 4 (28.57)
Smoking status

Former or current smoker 4 (28.57)

Non-smoker 10 (71.43)
Stage

IA/IB 1/2 (7.14/14.29)

ITA/IIB 0/1 (0/7.14)

IITA/IIIB 4/3 (28.57/21.43)

v 3(2143)
Symptom

Cough, expectoration 4(28.57)

Chest pain 2(14.29)

Hemoptysis 2(14.29)

Fever 1(7.14)

LELC, lymphoepithelioma-like carcinoma.

Pathological results. On visual inspection, pulmonary LELC
typically appeared as round or oval nodules, medium or hard
texture and gray section, and were primarily accompanied by
hemorrhage or necrosis. Microscopic observation revealed
large clusters of cancer cells with round or oval shape, large
nuclei, hyperchromatic, irregular contour, prominent nucleoli
and prominent lymphocyte infiltration in the interstitial
substance. An EBER test was carried out in 9 cases; all of
which were positive.

Treatment outcome.Chest CT scans were examined to evaluate
the effects of chemotherapy and these revealed that all cases
obtained a partial response. At the time of writing, all except
1 of the 12 patients who accepted surgery or chemotherapy
or radiotherapy, survived. Of the 12 patients who received
follow-up, 10 exhibited tumor-free survival (2 patients
survived >1 year, 3 patients survived >2 years and 5 patients
survived >3 years) and 1 patient survived with a tumor. The
longest survival time was 60 months.

Discussion

Primary pulmonary LELC is a rare malignant tumor which
accounts for only 0.9% of all primary lung cancer (10,11) and
only represents 0.4% of NSCLC (12). Primary LELC of the
lung is a subtype of large cell carcinoma of the lung, according
to the World Health Organization histological typing of lung
and pleural tumors (13). Primary pulmonary LELC occurs
primarily in young and non-smoking Asians; however, >25%
of the patients included in the present study were >60 years old
(4/14; 28.57%). Furthermore, there appears to be no differences
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Table III. CT characteristics in 14 patients with primary LELC

of the lung.
CT characteristic n (%)
Tumor site
Peripheral 11
Central 3
Right 8
Upper 3(2143)
Middle 3(2143)
Lower 2 (14.26)
Left 6
Upper 2 (14.26)
Lower 4 (28.57)
Tumor size, cm
<3 4 (28.57)
>3 10 (71.43)
Tumor contour
Lobular or spiculated 12 (85.71)
Well-defined (smooth) 2 (14.26)
Tumor density
Homogenous 8 (57.14)
Heterogeneous 6 (42.86)
Enhanced CT scan 12
Mildly-moderately enhanced 4 (33.33)
Obviously enhanced 5(41.67)
Heterogeneously enhanced 3 (25.00)
Relationship with pleura
Direct contact with adjacent pleural surface 2 (14.29)
Not contact with adjacent pleural surface 12 (85.71)
Pleural indentation 2(14.29)
Internal characteristics
Cavitation 1(7.14)
Liquefactive necrosis 2 (14.29)
Calcification 1(7.14)
Compression of the vena cava 1(7.14)
Bronchiarctia 1(7.14)
Metastatic spread to the pleural space 2 (14.29)
Lung-to-lung metastasis 1(7.14)
Pericardial invasion 0 (0)
Lymphadenopathy
None 4 (28.57)
Ipsilateral peribronchial or ipsilateral hilar (N1) 2 (14.29)
Ipsilateral mediastinal or subcarinal (N2) 5(35.71)
Contralateral mediastinal or contralateral 3(21.43)

hilar or superclavicular (N3)

LELC, lymphoepithelioma-like carcinoma; CT, computed tomog-
raphy.

observed between sexes (14). Primary pulmonary LELC is
associated with EBV infection and exhibits similar histolog-
ical characteristics to those of nasopharyngeal carcinoma (15).
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Figure 1. CT scan of a 52-year-old female with stage IV primary pulmonary
LELC. Arrow A, a CT scan revealed a large and well-defined soft tissue mass
located in the right lower hilus of the lung (size, 6.5x5.0 cm). Arrow B, the
bronchus in right lower lobe was narrowing with a thickened wall. Arrow C,
multiple masses or nodules were observed in the right side of the chest wall,
pleura and right oblique fissure with variable sizes (largest, ~1.4x2.7 cm).
Arrow D, a limited amount of effusion was observed in the right side of
the chest. CT, computed tomography; LELC, lymphoepithelioma-like carci-
noma. HFS, head first-supine; MA, milliampere; KV, kilovolt; L, windows
level; W, windows width; [L], length; GT, gradient; TI, time.

Figure 2. CT scan of a 56-year-old male with stage IIIA primary pulmo-
nary LELC. Arrow A, a CT scan identified a rough-edged, lobular and
spiculated nodule in the apicoposterior segmental bronchus of the left upper
lobe (size, 1.6x1.2 cm). Arrow B, pleural indentation was also observed. CT,
computed tomography; LELC, lymphoepithelioma-like carcinoma. FES, feet
first-supine; MA, milliampere; KV, kilovolt; L., windows level; W, windows
width; [L], length; GT, gradient; T1, time.

Previous studies have demonstrated that pulmonary LELC is
strongly associated with EBV infection in Asians, with ~67%
of patients from southern China, Taiwan and Hong Kong (8,11).
However, there is no apparent association between EBV infec-
tion and pulmonary LELC in the western population (14). The
present study retrospectively analyzed a total of 14 patients
who were diagnosed with primary pulmonary LELC. All the
patients originated from southeast China and there was no
marked sex difference in this cohort. Only a limited number
of the patients analyzed (<30%) had a history of smoking
which suggested that primary pulmonary LELC exhibits a
minimal association with smoking, in comparison with other
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Table I'V. Comparison of tumor size by tumor localization and
tumor stage and enhancement pattern.

Mean + SD tumor size,

cm (range) P-value
Tumor localization 0.027
Central (n=3) 6.27+0.25 (6-6.5)
Peripheral (n=11) 3.27+1.25 (1.6-5.9)
Tumor stage 0.945
Early (n=4) 3.80+£1.51 (2.3-5.9)
Advanced (n=10) 3.96+1.83 (1.6-6.5)
Enhancement pattern 0.309

Homogeneous (n=9)
Inhomogeneous (n=3)

3.69+1.71 (1.6-6.5)
4.87+2.23 (2.3-6.3)

SD, standard deviation.

Figure 3. CT scan of a 61-year-old male with stage IIIA primary pulmonary
LELC. The CT scan revealed a rough-edged nodule in the lingular segment
of the left upper lobe with cavity inside the lesion. CT, computed tomog-
raphy; LELC, lymphoepithelioma-like carcinoma. FFS, feet first-supine;
MA, milliampere; KV, kilovolt; L, windows level; W, windows width; [L],
length; GT, gradient; TI, time.

lung cancers. In the present study, in situ hybridization for
EBERs was carried out on 9 patient specimens and all were
positive, which additionally suggests an association between
EBYV infection and pulmonary LELC.

To diagnose pulmonary LELC, examination of chest
imaging is the first choice, particularly chest CT scans. A
previous study (16) hypothesized that advanced pulmonary
LELC exhibited the following distinct CT characteristics:
Central location, large size, well-defined edges, vascular
encasement and peribronchovascular nodal spread.
Hoxworth ef al (17) suggested that primary pulmonary LELC
primarily appears as a peripheral solitary pulmonary nodule
close to pleura, <3.5 cm in size and typically without lymph
node involvement. Ma et al (18) identified that inhomoge-
neously enhanced tumors were markedly increased in size,
compared with homogeneously enhanced tumors (P<0.001). A
previous study (12) demonstrated that direct contact with the
adjacent pleural surface was a feature commonly observed on
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Figure 4. PET-CT scan of a 38-year-old male with stage ITIB primary pulmo-
nary LELC. Arrow A, a PET-CT scan identified a highly metabolic soft tissue
(size, 3.5x3.4 cm) with slightly rough edge, lobular, spiculated, inhomoge-
neous density and pleural indentation in the anterior segment of the right
upper lobe. Radioactive uptake increased and the SUV,,, was 5.4. Arrow B,
multiple enlarged lymph nodes in the right-side mediastinum and right hilus
of the lung. The largest lymph node was located in the mediastinum (size,
2.4x2.2 cm), part integrated into clumps and radioactive uptake was slightly
increased (SUV,,,, 3.5). PET-CT, positron emission tomography-computed
tomography; LELC, lymphoepithelioma-like carcinoma; SUV_,,, maximum
standardized uptake value. KV, kilovolt; MA, milliampere; MAS, milliam-
pere sec; L, windows level; W, windows width; [L], length.

CT scans of pulmonary LELC. Therefore, it is hypothesized
that doctors suspect pulmonary LELC when solitary periph-
eral pulmonary nodules with direct contact with the pleural
surface in an EBV endemic area are observed.

In the present study, CT scans revealed that pulmonary
LELC primarily appears as a single lesion of peripheral
location, which is in contrast with previous studies (16,18).
Distinctions were observed since the majority of previous
studies focused on advanced-stage LELC, whereas patients at
early and advanced stage were included in the present study.
CT manifestations, including large size, inhomogeneous
density, lobulation or spiculation, pleural indentation, cavita-
tion, liquefactive necrosis, compression of the vena cava,
bronchiarctia and lymphadenopathy were consistent with
previous studies. Central tumors were significantly larger
in size compared with that of peripheral tumors (P=0.027).
In addition, CT results of early- and advanced-stage pulmo-
nary LELC demonstrated similarities, with the exception
that lymphadenopathy was significantly more common in
advanced-stage LELC (P=0.041). Lymph node involvement
was identified in pulmonary LELC, which was consistent with
other types of lung cancer. In the present study, lymph node
involvement was identified in 71.4% (10/14) patients which
was similar to results of Ma et al (18) (68.3%) and decreased
compared with results of Ooi er al (16) (100%). Additionally,
the results of the present study identified calcifications in one
case and calcifications in solitary pulmonary nodules are typi-
cally considered to be evidence of a benign lesion. To the best
of our knowledge, pulmonary LELC with calcification has
been identified in one previous study, in which contrast CT
revealed calcification appeared within necrotic areas; there-
fore, it was hypothesized that the mechanism of calcification
may be dystrophic calcification (18).
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Table V. Patients' blood tumor makers and biochemical results.
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CEA (normal Cyfra21-1 (normal ALB (normal value LDH (normal
No. value <5 ng/ml) value <3.3 ng/ml) 35-54 g/1) value 109-245 U/1)
1 0.26 5.55 419 163
2 1.6 2.48 374 136
3 20 3.8 36.5 140
4 42 7.12 37.8 162
5 1.7 7.07 36.1 170
6 0.5 1.85 36.3 206
7 6.0 32 39.2 194
8 3.8 50.12 314 193
9 0.7 3.14 39.6 197
10 29 ND 439 257
11 29 201 432 162
12 0.2 10.22 31.0 173
13 0.7 2.71 423 222
14 1.1 2.94 44 4 146
Mean + SD 2.04+1.72 7.86+12.94 38.64+4.26 180.07+33.74

CEA, carcinoembryonic antigen; Cyfra21-1, fragments of cytokeratin-19; ALB, albumin; LDH, lactate dehydrogenase; ND, not done; SD,

standard deviation.

PET imaging provides a novel non-invasive method
to confirm the malignant potential of solitary pulmonary
nodules. The sensitivity, specificity and accuracy of PET scans
in qualitative diagnosis of solitary pulmonary nodule reaches
90.0, 93.3 and 91.7%, respectively when using SUV_, =2.5 as
a diagnostic criterion of malignant nodules (19). PET imaging
was used in 4 patients in the present study and all SUV
values were >2.5. However, Ding et al (20) identified that a
patient with primary pulmonary LELC, confirmed by surgery
and pathology, received a false-negative result on a PET scan
which revealed SUV,,, <2.5. Therefore, PET imaging alone
has a limited effectiveness in the case of pulmonary LELC.

The association between serum tumor markers and
pulmonary LELC remains unknown. A Chinese study (21)
identified that the level of CA125 increased significantly
in 77.8% of patients, which suggested that CA125 may be
used as an indicator of LELC. In the present study, 1 patient
exhibited an increased level of CEA which indicates that CEA
may not be associated with LELC. Serum levels of Cyfra21-1
were increased in 55.56% of patients in the present study
and the correlation coefficient of maximum diameter and
Cyfra2l-1 was 0.696 (P=0.008). However, the association
between Cyfra2l-1 and the onset of LELC remains unknown.
Liang et al (22) identified that the levels of serum LDH and
serum ALB were normal in patients with early-stage LELC
and the serum ALB level was an independent prognostic factor
in a Cox's regression model (P=0.005).

Previous studies have demonstrated that the majority
of patients with pulmonary LELC were in early resect-
able and locally advanced stages (8,23). There is no unified
therapeutic method to treat primary LELC of the lung. The
National Comprehensive Cancer Network guidelines (24)
recommend the use of adjuvant chemotherapy in patients

with NSCLC stage between IIA/B and IIIAs in which the
tumors have been completely resected. The majority of case
studies have suggested that pulmonary LELC is sensitive to
chemotherapy. A previous study demonstrated that surgery
and adjuvant chemotherapy provided an improved prognosis
for patients in early-stage LELC and advanced-stage LELC
exhibited an increased sensitivity to chemotherapy and radio-
therapy (25). For advanced pulmonary LELC, platinum-based
chemotherapy is regarded as the first-line treatment. Adjuvant
chemotherapy has been previously identified to markedly
improve the prognosis for patients with stage IIIA LELC who
underwent complete resection (22). Radiation may be benefi-
cial for the advanced stage of this disease and a radiological
dose of between 5,000 and 7,000 cGy is frequently used,
depending on tumor location.

Patients with pulmonary LELC exhibited a favorable
prognosis compared with that of patients with other types
of NSCLC; furthermore, patients with the former achieved
increased survival time and improved overall survival (OS)
rates under multimodality treatment (23,25). According to a
previous study (12), the 2- and 5-year OS rates were 81 and
51%, respectively, in patients who received complete resection
or chemotherapy or radiotherapy. The 2- and 5-year OS rates
were 88 and 62%, respectively, in an additional study (22),
which demonstrated that those who underwent complete
resection exhibited significantly improved OS rates (P<0.05).
Patients with locally advanced-stage LELC achieved increased
survival rates with multiple therapeutic methods, compared
with patients without any treatment (22). The presence of
abundant cluster of differentiation-8-positive cytotoxic T
lymphocytes and the underexpression of p53 and c-erbB2
oncogene protein in tumor cells is considered to be evidence
for improved prognosis (10). It is well-known that epidermal
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growth factor receptor (EGFR) genes are associated with the
pathogenesis of lung cancer; however, the status of EGFRs
in LELC remains unknown. Chang et al (26) revealed that
EGFR mutation was typically observed in patients with tumor
size <3 cm (P=0.014) and EGFR overexpression was more
common in female than in male patients. EGFR mutation was
not common in LELC; thus, EGFR may not serve an important
role in carcinogenesis for this type of lung cancer. Furthermore,
it has been hypothesized that EGFR tyrosine kinase inhibitors
may be beneficial to those inoperable patients (26).

Lung cancer is the leading cause of cancer-related
mortality globally and advanced lung cancer is typically
considered to exhibit a poor prognosis. However, pulmonary
LELC, a rare subtype of NSCLC, exhibits an improved
prognosis under multimodality treatment compared with that
of non-LELC (including patients with stage IV). Pulmonary
LELC typically affects young and non-smoking patients, is
associated with EBV infection and the majority of patients
are in early or locally advanced stages. Common treatments
of the tumor include surgery, chemotherapy and radiotherapy,
depending on the clinical stage of the tumor. Surgery with
postoperative chemotherapy-based multimodality treatment
is recommended. However, due to the low incidence, the
treatment of advanced LELC is controversial and usually
depends on clinical experience. It is hypothesized that
clinicians, pathologists and radiologists may consider LELC
in the differential diagnosis, particularly in an EBV epidemic
region. Additional studies are required to optimize the various
treatment modalities of the malignant tumor.
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