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Abstract: The distinguishing of intrapulmonary metastases from multiple primaries is of great clinical importance.
Although comprehensive histological assessment (CHA) was recommended for addressing this problem, the limi-
tations of CHA have been addressed. We hypothesized that a nonmucinous lepidic component with mild nuclear
atypia (NLCMA) may be one of the important sign suggesting primary lesions. In this study, we measured the value of
NLCMA in distinguishing multiple primaries from intrapulmonary metastases. We retrospectively analyzed a cohort
of 54 patients with 116 lesions (70 comparisons). Intrapulmonary metastases and multiple primaries were differ-
entiated on the basis of CHA (Method |) and CHA combined with the assessment of NLCMA (Method 1), respectively.
Then, the results of two methods were compared with survival analysis. 33 cases were defined as multiple primaries
and 21 cases as metastases by Method |, while 41 cases as multiple primaries and 13 cases as metastases by
Method Il. On univariate analysis, there was a better DFS in patients with a tumor <3 cm (P=0.012), female gender
(P=0.011), highest NO (P=0.002), absent micropapillary (P=0.013), multiple primaries (P=0.008 by method I, P <
0.001 by method Il). A multivariate analysis adjusting for gender, tumor size, micropapillary and multiple primaries/
metastases (by methodl and method I, respectively) indicated that multiple primaries (by method Il) was an inde-
pendent predictors for DFS. The presence of NLCMA may indicate that a lesion should be defined as primary in
multifocal adenocarcinoma.
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Introduction inconspicuous. A lepidic component (neoplastic
cells growing along preexisting alveolar struc-
ture) is the most distinctive characteristic of
AIS, and the presence of a precancerous lesion
is a strong evidence for diagnosing primary car-
cinoma. However, it is also reported that lepidic
component can be observed in the metastatic
tumors, the cancer cells of lepidic component
are usually mucinous [9-11] and severe nuclear
atypia [12, 13]. Aokage et al. [13] reported that
the atypia of tumor cells at the peripheral lep-
idic area was fairly mild in primary lung cancer,
which was not observed in the metastatic

The incidence of multifocal primary lung cancer
has been reported to range from 3.7% to 8.0%
[1-4] and has increased due to advances in
clinical diagnostic techniques. Adenocarcinoma
is the most common histological subtype of
multifocal lung cancer [1, 5-7]. The pathologic
identification intrapulmonary metastases and
multiple primaries play an important role, which
is of great clinical importance as this influences
staging, prognosis and therapeutic strategy.

Atypical adenomatous hyperplasia (AAH) and

adenocarcinoma in situ (AIS) are considered to
be the preinvasive lesions of peripheral lung
adenocarcinoma [8]. The neoplastic cells of AIS
are usually nonmucinous, and nuclear atypia is

tumors. So, we hypothesized that a nonmuci-
nous lepidic component with mild nuclear atyp-
ia (NLCMA) may be one of the important sign
suggesting primary lesions.
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Figure 1. Nuclear features of lung adenocarcinoma. Mild atypia: the tumor cells spread along the alveolar wall (lep-
idic growth) (A, 200x%), and arranged loosely and monolayerly. Tumor cells were uniform or slightly irregularity nuclei
in size and shape, and showed clara cell and/or type Il cell differentiation (B, 400x). Severe atypia: the tumor cells
proliferated in lepidic pattern (C, 200x%), and arranged multilayerly. Tumor cells were enlarged nuclei of varied sizes

and irregular, with prominent nucleoli (D, 400x).

Comprehensive histological assessment (CHA)
[14] was recommended by the International
Association for the Study of Lung Cancer/
American Thoracic Society/European Respira-
tory Society (IASLC/ATS/ERS) for differentiating
multiple primary adenocarcinomas of the lung
from metastases [8]. But, the limitations of
CHA have been addressed. In this study, a
cohort of patients with multifocal lung adeno-
carcinoma was retrospectively reviewed. We
wanted to measure the value of the assess-
ment of NLCMA in distinguishing multiple pri-
maries from intrapulmonary metastases by
combining with CHA.

Materials and methods
Patients and methods

The study was performed retrospectively on
patients who underwent resection between
February 2003 and August 2012 at Cancer
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Hospital Chinese Academy of Medical Sciences.
Fifty-four patients with multifocal lung adeno-
carcinoma were chosen for this research. All
patients had complete follow-up records. The
clinical data for the study included gender, age,
smoking, tumor size, type of resection, adju-
vant therapy and TNM stage. The histological
subtype and TNM stage of the specimens were
determined according to the IASLC/ATS/ERS
classification and the 7th edition of the TNM
classification of the American Joint Committee
on Cancer (AJCC) [15]. Disease-free survival
(DFS) was defined as the time from resection of
the last tumor to first recurrence or lung-can-
cer-related death. The study design was
approved by an institutional ethics review
board.

Histological assessment

All surgically resected specimens were routine-
ly fixed by 10% formalin and embedded in par-
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Figure 2. The tumor A of case 29 (A-C) was composed of micro-papillary and lepidic component. Tumor cells in lep-
idic area were severe atypia, and budding to the lumen. Small intrapulmonary metastatic tumors (D-H) was found
around tumor A, and showed similar morphology. The tumors were composed of micro-papillary and lepidic compo-
nent. Tumor cells in lepidic area showed severe atypia.

affin, and a 4-um-thick section was prepared
and stained with hematoxylin and eosin (HE).
All the slides were reviewed by DM Lin and W
Sun. In this study, morphology evaluation was
performed according to the new IASLC/ATS/
ERS classification [8]; each histological compo-
nent present was recorded in 5% increments.
The predominant pattern was defined as the
pattern with the largest percentage. The amo-
unt of nonmucious lepidic component present
and assessment of the presence and absence
of stromal, lymphovascular and pleural inva-
sion were recorded in the diagnosis of AIS, min-
imally invasive adenocarcinoma (MIA). The tu-
mors were also assessed for variants such as
invasive mucinous adenocarcinoma and collo-
id.

Nuclear atypia in nonmucinous lepidic area
was classified as mild atypia, and severe atyp-

7585

ia. The mild atypia: the tumor cells were uni-
form or slightly irregularity nuclei in size and
shape, arranged loosely and monolayerly, and
showed clara cell and/or type Il cell differentia-
tion (Figure 1A, 1B). The severe atypia was
enlarged nuclei of varied sizes and irregular,
with prominent nucleoli. The tumor cells were
arranged multilayerly (Figure 1C, 1D), or bud-
ding to the lumen (Figure 2).

In this study, CHA was defined as Method | [14].
Briefly, Method | included evaluation of not only
the percentages of histological subtypes, but
also additional histological features such as
cytological features, and patterns of stroma.
CHA combined with NLCMA was defined as
Method Il (Figure 3). First of all, NLCMA was
evaluated to comparing adenocarcinoma. If
two lesions in one comparison present NLCMA,
it was diagnosed as primary. Then, the rest of

Int J Clin Exp Pathol 2014;7(11):7583-7596



Lepidic component in discrimination of multiple lung adenocarcinomas

| Multifocal adenocarcinomas |

comparisons were com-

|

pared by using of CHA.

l N inous lepidic

TS I The distinction of intrapul-

atypia in one comparison : present or absent

monary metastases from

multiple primaries was id-

l n=39

|

I Major histology subtype: similar or different

|
CSimitar> Citereni

n=22 n=17

| Other subtype p g almilarordiffereml I Multiple pri

Case1,10,11,13,14(A/
C,BIC),17,21 23(A/IC B
l IC),24,45,46,47,49,52,

53

n=12

[ Cytology/stromal features: similar or different ]

Case 2,5,6,7(A/B),

8,19,22,29,40,50.
o«
n=5 n=7
Metastases Multiple primaries

Case 7(A/C,BIC),27,30,43

Figure 3. The histologic assessment of Method Il in the discrimination of multiple
primary lung cancers from intrapulmonary metastases.

Table 1. The clinical features of the patients
with multi-focal lung adenocarcinoma

Case 3,4,12,20(A/BIC),38.

Characteristics No. (%) or median (range)

Age (years) 62 (44-78)
Gender

Male 21 (38.9)

Female 33 (61.1)
Smoking status

Smoker 18 (33.3)

Non-smoker 36 (66.7)
Largest tumor size (cm) 2.0 (0.3-5.0)
Location

Same lobe 18 (33.3)

Ipsilateral different lobe 23 (42.6)

Bilateral 13 (24.1)
Tumor number

Two 47 (87.0)

Three 7 (13.0)
Highest pN descriptor

NO 36 (66.7)

N1/N2 18 (33.3)
7586

l entified by the two meth-
ods (Method | and Method
l"“a‘ [). Then, the results of

two meﬁhods V\_/ere com-
Case 9,14(A/B) 15,16, pared with survival analy-

18(A/BIC) 23(A/B) 25,2 sis
6,28(A/B/C),31,32,33,3 .
4,35,36,37,39,41,42(A/
B/C),44(A/BIC) 48,51,5
4.

Statistical analyses

The statistical compari-
sons were performed us-
ing Fisher's exact test.
DFS was assessed using
the Kaplan-Meier meth-
od. The log-rank test was
used to compare survival
curves. The Cox proporti-
onal hazards model was
employed for multivariate
analysis. Results were co-
nsidered significant at the
0.05 level. All statistical
analyses were performed
using the SPSS software
program (Chicago, IL), ver-
sion 18.0.

Results

Patient’s characteristics and histological as-
sessment

Of the 54 patients, 46 had double lesions and
8 had triple lesions. Cancers were synchronous
in 45 patients and metachronous in 9 patients.
The median interval between metachronous
tumors was 59.0 months (range 14.0-72.0 mo-
nths). The median age was 62 years (range
44-78), and 33 (61.1%) patients were female. A
total of 18 patients (33.3%) were current or ex-
smokers (Table 1).

The percentages of histological subtypes, cyto-
logical features and stromal characteristics are
shown in Table 2. The histopathologic assess-
ment showed that 3.4% (n=4) of the tumors
were AlS; 3.4% (n=4) were MIA; 37.1% (n=43)
were acinar predominant (AP); 12.1% (n=14)
were papillary predominant (PP); 25.9% (n=30)
were nonmucinous lepidic predominant (LP);
12.9% (n=15) were solid predominant (SP); and
1.7% (n=2) were micropapillary predominant
(MPP). In cases 13, 22, and 49, 4 lesions were
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Table 2. The histological analysis of the multifocal lung adenocarcinoma

Subtype
Presentation : Largest N Acinar Solid Papillary Mif:ro- Nonmu.ci.nous Cyto!ogy or Stromg Type of
Case (Interval) Tumor Location size (cm) stage (%) %) %) papillary Lepidic or Variants oﬁnvaswe adenocarcinomas
(%) component (%) adenocarcinoma
1 Synchronous A LUL 31 N1 25 0 60 10 5 PP
B LLL 2.5 N1 10 0 0 0 90 MIA
2 Synchronous A LLL 2.6 N2 100 0 0 0 0 AP
B LLL 1.8 N2 100 0 0 0 0 AP
3 Synchronous A RLL 4.0 NO 0 0 90 10 0 Inflammatory stroma PP
B RML 4.0 NO 0 0 80 20 0 PP
4 Synchronous A RLL 3.5 N2 0 100 0 0 0 SP
B RLL 2.5 N2 80 0 20 0 0 AP
5 Synchronous A RUL 2.0 N2 0 100 0 0 0 SP
B RUL 3.2 N2 0 100 0 0 0 SP
6 Metachronous (59.0 mo) A LUL 4.0 NO 100 0 0 0 0 Lymphoid hyperplasia AP
B LLL 3.3 NO 100 0 0 0 0 Lymphoid hyperplasia AP
7 Synchronous A LLL 2.0 NO 20 80 0 0 0 Lymphoid hyperplasia SP
B LLL 1.5 NO 10 90 0 0 0 Lymphoid hyperplasia SP
C LLL 0.3 NO 0 100 0 0 0 Lymphoid hyperplasia SP
8 Synchronous A LUL 5.0 NO 90 0 0 10 0 AP
B LLL 3.5 NO 80 0 0 20 10 AP
9 Synchronous A LLL 4.5 N1 40 0 0 0 60 LP
B RLL 2.0 NO 30 0 0 0 70 LP
10 Metachronous (69.0 mo) A RUL 3.0 NO 60 0 0 0 40 AP
B RLL 1.5 NO 30 0 50 20 0 PP
11 Metachronous (14.0 mo) A RML 2.0 N2 60 0 0 40 0 AP
B LLL 1.5 NO 20 0 0 0 80 LP
12 Synchronous A LUL 4.5 NO 30 70 0 0 0 AP
B LUL 5.0 NO 0 100 0 0 0 SP
13 Synchronous A LUL 1.0 NO 70 0 0 0 30 AP
B* LUL 0.8 NO N/A N/A N/A N/A N/A Invasive
mucinous
adenocarcinoma
14 Synchronous A LUL 1.5 NO 80 0 0 0 20 AP
B LUL 1.5 NO 60 0 0 0 40 AP
7587 Int J Clin Exp Pathol 2014;7(11):7583-7596
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C LUL 0.7 NO 40 0 60 0 0 PP
15 Synchronous A RLL 2.0 NO 30 0 0 0 70 LP
B RUL 1.0 NO 0 0 0 0 100 AIS
16 Synchronous A LLL 1.5 NO 30 0 0 0 70 LP
B LLL 0.8 NO 40 0 0 0 60 Clear cells LP
17 Synchronous A LLL 3.0 NO 25 0 0 0 75 LP
B LUL 1.5 NO 100 0 0 0 0 Mucinous AP
18 Synchronous A RLL 3.6 N2 80 10 0 0 10 AP
B RUL 1.8 N2 10 0 0 0 90 MIA
C RUL 1.8 N2 10 0 60 0 30 PP
19 Synchronous A RUL 2.0 N1 20 80 0 0 0 SP
B RLL 1.1 N1 10 90 0 0 0 SP
20 Synchronous A RLL 3.5 NO 50 0 30 20 0 AP
B RLL 3.5 NO 80 0 10 10 0 Clear cells AP
C RUL 0.5 NO 100 0 0 0 0 AP
21 Synchronous A LUL 1.0 N2 0 0 0 0 100 AIS
B LLL 2.5 N2 0 0 60 40 0 PP
22 Synchronous A* RUL 1.6 N2 N/A  N/A N/A N/A N/A Colloid
B* RLL 3.0 N2 N/A N/A N/A N/A N/A Colloid
23 Synchronous A LLL 1.5 NO 40 0 0 0 60 LP
B RUL 1.7 NO 20 0 0 0 80 LP
C LLL 1.8 NO 70 0 30 0 0 AP
24 Synchronous A RUL 2.0 NO 100 0 0 0 0 AP
B RLL 2.5 NO 30 0 0 0 70 LP
25 Synchronous A RUL 1.9 NO 0 0 70 0 30 PP
B LLL 1.0 NO 30 0 0 0 70 LP
26 Synchronous A RUL 0.6 NO 20 0 0 0 80 MIA
B RUL 1.0 NO 0 0 80 0 20 PP
27 Synchronous A RLL 2.0 N1 80 0 10 10 0 Lymphoid hyperplasia AP
B RUL 4.0 N1 100 0 0 0 0 Lymphoid hyperplasia AP
28  Metachronous (29.0 mo) A RLL 3.0 NO 20 0 0 0 80 LP
B RML 3.0 NO 10 0 0 10 80 LP
C LLL 1.3 NO 0 0 60 0 40 PP
29 Synchronous A LLL 3.5 N2 0 0 0 80 20 MPP
B LUL 1.0 N2 0 0 0 80 20 MPP
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Lepidic component in discrimination of multiple lung adenocarcinomas

30 Metachronous (31.0 mo) A LLL 2.8 NO 70 0 0 0 30 Mucinous AP
B LUL 2.0 N2 100 0 0 0 0 Mucinous AP
31 Synchronous A LUL 1.5 NO 0 0 0 0 100 AIS
B LUL 1.5 NO 10 0 0 0 90 MIA
32 Synchronous A RML 1.2 NO 70 0 20 0 10 AP
B RUL 0.8 NO 80 0 0 0 20 AP
33 Synchronous A RML 1.5 NO 40 0 0 0 60 LP
B RUL 3.0 NO 80 0 0 0 20 AP
34 Synchronous A LUL 2.2 NO 60 0 30 0 10 Clear cells AP
B RUL 1.4 NO 20 0 0 0 80 LP
35 Synchronous A RUL 2.0 NO 0 0 0 0 100 AIS
B RUL 2.0 NO 20 0 0 0 80 LP
36 Synchronous A LUL 1.5 NO 20 0 0 0 80 LP
B LUL 2.0 NO 20 0 0 0 80 LP
37 Synchronous A RLL 2.5 NO 70 0 0 0 30 AP
B LLL 0.9 NO 40 0 0 0 60 LP
38 Synchronous A RUL 3.9 N1 60 40 0 0 0 AP
B RUL 2.2 N1 80 0 0 0 20 AP
39 Synchronous A RLL 2.0 NO 30 0 0 0 70 LP
B RUL 3.0 NO 40 0 0 0 60 LP
40 Synchronous A RML 2.7 NO 100 0 0 0 0 AP
B RUL 0.6 NO 100 0 0 0 0 AP
41 Synchronous A RML 2.5 NO 25 0 0 0 75 LP
B LUL 1.3 NO 0 0 80 0 20 PP
42 Synchronous A RLL 1.5 NO 70 0 0 0 30 AP
B LUL 1.5 NO 80 0 0 0 20 AP
C LUL 2.0 NO 40 0 0 0 60 LP
43  Metachronous (35.0 mo) A RUL 3.0 NO 60 0 30 0 10 Mucinous AP
B LLL 4.0 N2 70 0 20 10 0 Mucinous AP
44 Synchronous A RUL 2.8 N2 30 10 0 0 60 LP
B RML 2.2 N2 30 0 0 0 70 LP
C RLL 11 N2 20 0 0 0 80 LP
45 Metachronous (63.0 mo) A LUL 3.0 N1 70 0 10 0 20 LP
B LLL 2.0 N1 10 90 0 0 0 SP
46 Synchronous A RUL 2.5 NO 0 100 0 0 0 Necrosis SP
B RML 0.4 NO 100 0 0 0 0 AP
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N/A, not applicable; LLL, left lower lobe; LUL, left upper lobe; RLL, right lower lobe; RML, right middle lobe; RUL, right upper lobe; AlS, adenocarcinoma in situ; MIA, minimally invasive
adenocarcinoma; LP, lepidic predominant; AP, acinar predominant; PP, papillary predominant; SP, solid predominant; MPP, micropapillary predominant. *The tumors were classified as
the variants of invasive adenocarcinoma, so the component was not given in this table.
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Table 3. Comparison of Method | and Method Il

in this study

Case Method | Method I

1 Multiple primaries Multiple primaries
2 Metastases Metastases

3 Multiple primaries Multiple primaries
4 Multiple primaries Multiple primaries
5 Metastases Metastases

6 Metastases Metastases

7 (Avs. B) Metastases Metastases

7 (Avs. C) Metastases Metastases

7 (Bvs.C) Metastases Metastases

8 Metastases Metastases
9* Metastases Multiple primaries
10 Multiple primaries Multiple primaries
11 Multiple primaries Multiple primaries
12 Multiple primaries Multiple primaries
13 Multiple primaries Multiple primaries
14 (Avs. B)* Metastases Multiple primaries
14 (Avs. C)  Multiple primaries Multiple primaries
14 (Bvs.C) Multiple primaries Multiple primaries
15 Multiple primaries Multiple primaries
16* Metastases Multiple primaries
17 Multiple primaries Multiple primaries
18 (Avs. B)  Multiple primaries Multiple primaries
18 (Avs. C)  Multiple primaries Multiple primaries
18 (Bvs. C) Multiple primaries Multiple primaries
19 Metastases Metastases
20 (Avs.B) Multiple primaries Multiple primaries
20 (Avs.C) Multiple primaries Multiple primaries
20 (Bvs.C) Multiple primaries Multiple primaries
21 Multiple primaries Multiple primaries
22 Metastases Metastases
23 (Avs. B)* Metastases Multiple primaries
23 (Avs.C) Multiple primaries Multiple primaries
23 (Bvs.C) Multiple primaries Multiple primaries
24 Multiple primaries Multiple primaries
25 Multiple primaries Multiple primaries
26 Multiple primaries Multiple primaries
27 Metastases Metastases
28 (Avs.B) Multiple primaries Multiple primaries
28 (Avs.C) Multiple primaries Multiple primaries
28 (Bvs. C) Multiple primaries Multiple primaries
29 Metastases Metastases
30 Metastases Metastases
31 Multiple primaries Multiple primaries
32 Multiple primaries Multiple primaries
33 Multiple primaries Multiple primaries
34 Multiple primaries Multiple primaries
7591

classified as variants of invasive adenocarci-
noma. Lepidic component was present in 67
(57.8%) lesions, and MP component was pres-
ent in 16 (13.8%) lesions (regardless of per-
centage), respectively. 65 lesions were nonmu-
cinous; 2 lesion (case 13, tumor B and case 49,
tumor A) was mucinous, and diagnosis as inva-
sive mucinous adenocarcinoma. NLCMA app-
eared in 64 of 66 lesions, only 2 lesions (case
1, tumor B and case 29, tumor A) presented
nonmucinous lepidic component with severe
nuclear atypia. In case 29, several small meta-
static nodules (range 0.1-0.4 cm) were sepa-
rately around the dominant mass. The small
metastatic tumors were mainly composed of
the lepidic pattern with severe atypia and
micropaplliary component (Figure 2). AAH was
incidentally observed in peripheral lung far
away from the tumor in 8 cases (case 9, 15, 23,
31, 32, 41, 42, and 49). Vascular invasion was
found in 4 cases (case 27, 29, 32, and 44).

In cases with 2 tumors, 1 comparison was ma-
de; in cases with 3 tumors, there were 3 com-
parisons. There were 116 tumors and 70 com-
parisons totally in the study. The maximum
diameter of tumors was ranged from 0.3 cm to
5.0 cm. 33 patients were diagnosed as multiple
primaries and 21 patients as metastases by
Method I. While, there were 41 cases as multi-
ple primaries and 13 cases as metastases by
Method Il (Figure 3). The discrepancy between
the two methods comprised 8 cases that were
diagnosed as multiple primaries using Method
Il but regarded as metastases using Method |
(Table 3). The metastases cases classified by
Method Il associated with high incidence of
lymph node metastases (8 of 13, 61.5%) (P=
0.020).

Treatment

More than half (38 of 54, 70.4%) of the patients
underwent a single operation, whereas 16
patients (29.6%) underwent two or more opera-
tions. Pneumonectomy and lobectomy (includ-
ing bilobectomy and multiple lobectomy) were
performed for 4 and 82 tumors, respectively.
Segmentectomy and wedge resection were
performed for 4 and 16 tumors, respectively.
28 patients (51.9%) underwent a standard sur-
gical resection such as a lobectomy or pneumo-
nectomy, and 26 patients (48.1%) received at
least one limited resection. More than half (38

Int J Clin Exp Pathol 2014;7(11):7583-7596
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35 Multiple primaries Multiple primaries
36* Metastases Multiple primaries
37 Multiple primaries Multiple primaries
38 Multiple primaries Multiple primaries
39* Metastases Multiple primaries
40 Metastases Metastases

41 Multiple primaries Multiple primaries
42 (Avs. B)* Metastases Multiple primaries
42 (Avs.C) Multiple primaries Multiple primaries
42 (Bvs.C) Multiple primaries Multiple primaries
43 Metastases Metastases

44 (Avs. B) Multiple primaries Multiple primaries
44 (Avs.C)  Multiple primaries Multiple primaries
44 (B vs. C)* Metastases Multiple primaries
45 Multiple primaries Multiple primaries
46 Multiple primaries Multiple primaries
47 Multiple primaries Multiple primaries
48 Multiple primaries Multiple primaries
49 Multiple primaries Multiple primaries
50 Metastases Metastases

51 Multiple primaries Multiple primaries
52 Multiple primaries Multiple primaries
53 Multiple primaries Multiple primaries
54 Multiple primaries Multiple primaries

*Indicates discrepancies between the two methods.

of 54, 70.4%) of the patients underwent a sin-
gle operation, whereas 16 patients (29.6%)
underwent two or more operations. All patients
had not received neoadjuvant therapy. 23 pa-
tients (42.6%) underwent adjuvant treatment,
which consisted of chemotherapy, radiotherapy
or both.

Survival

The median follow-up time was 30.0 months
(range 4.0-127.0 months). Of the 54 patients,
20 had recurrence of disease or died during the
study period. The patients which all the tumors
present a component of NLCMA (case 9, 15,
16, 18, 25, 26, 28, 31, 32, 33, 34, 35, 36, 37,
39, 41,42, 44, 48, 51, and 54) had good clini-
cal outcome. Only 4 patients (case 9, 18, 48,
and 54) had recurrence or died. Overall, medi-
an DFS from the last resection was 93.0
months (95% confidence interval, 33.3-152.7
months). On univariable analysis, there was a
better DFS in patients with a tumor < 3 cm
(P=0.012), female gender (P=0.011), highest
NO (P=0.002), absent micropapillary (P=0.013),
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multiple primaries (P=0.008 by method I, P <
0.001 by method Il) (Figure 4; Table 4). A multi-
variate analysis adjusting for gender, N stage,
tumor size, micropapillary and multiple prima-
ries/metastases (by method | and method II,
respectively) indicated that only multiple prima-
ries (by method Il) remained significantly asso-
ciated with DFS (Table 5).

Discussion

Patients regarded as multiple primaries have a
much better clinical outcome than intrapulmo-
nary metastasis. Recent surgical data have
suggested that multiple primary cancers do not
adversely affect survival of lung cancer patients
and may be amenable to surgical resection
with prolonged survival [16, 17]. The major aim
of this study was to measure the value of the
assessment of NLCMA in distinguishing bet-
ween metastases and multiple primaries. The
results showed that patients with multifocal
lung adenocarcinoma which NLCMA involved
had good clinical outcome. The clinical out-
comes supported Method Il as being clinically
relevant, as patients with tumors regards as
multiple primaries had better outcome com-
pared with metastases (analysis by univariable
and multivariate analysis).

Similarly to single lung adenocarcinoma, many
factors affect the outcome of patients with mul-
tiple primaries, such as tumor size, T stage, N
stage and gender [16, 18-20]. Our results were
consisted these results before. We found that
small tumor size, female gender, highest NO
were associated with long term DFS. Several
studies have shown that lymph node status
being a significant prognostic factor of survival
among patients who underwent resection for
treatment of multifocal lung adenicarcinoma
[18] Chang et al. [21] found that the occurrence
of lymph node metastasis was more commonly
observed in intrapulmonary metastases. In the
present study, the metastases cases classified
by Method Il associated with high incidence of
lymph node metastases.

In addition, we found that the presence of a
micropapillary component may be a predictor
of poor prognosis in multifocal lung adenocarci-
noma. A micropapillary pattern has also been
reported as an important factor in predicting
poor prognosis in single lung adenocarcinoma
[22]. Previous studies [3, 23] have shown that
performance of a pneumonectomy had a major
adverse and independent impact on survival. In

Int J Clin Exp Pathol 2014;7(11):7583-7596
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Figure 4. Survival analysis. Disease-free survival (DFS) in cases of multiple primaries and metastatic lung adenocar-
cinoma, as classified using (A) Method | and (B) Method II.

the present study, the number of patients (n=2)
who underwent pneumonectomy for multiple
tumors was limited. So, we did not find any sta-
tistically significant difference in DFS when
comparing the group of patients who under-
went pneumonectomy and the group of patients
who underwent lobectomy or limited resection
(P=0.056). Wedge or segmental resection mi-
ght increase local recurrence, as reported by
some authors [24, 25]. However, use of limited
resection was not associated with poor DFS in
the present study.

Numerous studies showed that multifocal ade-
nocarcinoma with lepidic component had excel-
lent clinical outcome, and suggested that these
lesions arise as independent events rather
than intrapulmonary spread [26-28]. But, it was
also reported that a lepidic component can
appear in metastatic cancers [29]. Aokage et al
[13] thought that most metastatic tumors from
primary adenocarcinoma exhibited a lepidic
growth in the early phase and recapitulated the
morphological heterogeneity of the original
tumor as the tumor grew. In case 29, small,
multifocal, metastasis nodules were found ar-
ound a dominant tumor. The small metastasis
lesions present a lepidic and micropapillary
pattern just like the dominant tumor. Most of
metastasis lesions were less than 5 mm. But,
the morphology of small metastasis lesion was
different with AAH and AIS. We thought that a
lepidic component can appear in the metasta-
sis tumor, but the tumor cells were severe atyp-
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ia, arranged multilayerly, or budding to the Iu-
men. So, a lepidic component with severe atyp-
ia was not the evidence of primary tumor.

Some authors have reported that nearly 20% of
cases of AIS show evidence of multifocality,
and AAH has a close relationship with multiple
primary lung adenocarcinomas [30-32]. Our
result was consisted with the result. In this
study, AIS and AAH were found in 4 and 8 cases
respectively, which were diagnosed as multiple
primaries by method Il. So, we hypothesized
that multicentric AIS may likewise be the patho-
genesis of multiple primary lung adenocarcino-
mas. We thus speculated that the presence of
a nonmucinous lepidic component (the tumor
cells were mild atypia, and showed clara cell
and/or type Il cell differentiation) indicated that
an adenocarcinoma could be defined as pri-
mary.

Sometimes, multifocal adenocarcinomas were
encountered or presented as pneumonic con-
solidation. Lung adenocarcinoma presents as a
diffuse, pneumonia-like, lobar consolidation,
which is typical of invasive mucinous adenocar-
cinoma. Multiple studies indicate that tumors
with mucinous lepidic (invasive mucinous ade-
nocarcinoma) have major clinical, radiologic,
pathologic and genetic differences from non-
mucinous [33, 34]. The presence of diffuse,
pneumonia-like, lobar consolidation may be
due to field cancerization of pulmonary epithe-
lial cells. These cases seem to have a low meta-
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Table 4. Univariable analysis of the disease-free survival according to

clinical and pathologic characteristic

Disease-free survival

Variable No. of 95% confidence
event Median ) P-value
interval

Total group 54 20 93.0 33.3-152.7

Gender
Male 21 13 49.0 8.2-89.8 0.011
Female 33 7 - -

Age
> 65 17 6 93.0 0-203.7 0.845
<65 37 14 52.0 16.0-88.0

Smoking
Never-smoker 36 12 103.0 34.4-171.6 0.235
Smoker 18 8 49.0 41.4-56.7

Largest size (cm)
<3cm® 36 9 103.0 27.8-178.2 0.012
>3cm 18 11 20.0 0-54.6

Location
Same lobe 18 4 52.0 46.0-58.0 0.050
Ipsilateral different lobes 23 12 35.0 12.5-57.5
Bilateral lobe 13 4 93.0 0-198.4

Vascular invasion
Yes? 4 2 20.0 - 0.307
No 50 18 93.0 33.3-152.7

Micropapillary
Yes? 11 8 20.0 0-44.7 0.013
No 43 12 93.0 18.1-168.0

Highest N stage
NO 36 7 - - 0.002
N1-2 18 13 20.0 13.8-26.2

Use of limited resection
Yes 26 11 93.0 - 0.112
No 28 9 103.0 37.0-169.0

Pneumonectomy
Yes 2 2 15.0 - 0.056
No 52 18 93.0 8.1-178.0

Adjuvant therapy
Yes 23 10 52.0 9.2-94.8 0.979
No 31 10 93.0 20.5-165.6

Method |
multiple primaries 34 9 103.0 10.4-195.6 0.008
metastases 20 11 35.0 17.0-53.1

Method II
multiple primaries 41 10 93.0 41.2-144.8 <0.001
metastases 13 10 18.0 12.1-23.9

a: at least one tumor in one comparison. -: the value was not given by statistical analy-

ses.

static potential [35]. Due to limited sampling, it
is difficult to make a complete molecular and
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pathologic assessment of
this type. Thus, further study
of this situation should be
conducted.

Several limitations of this
study require consideration.
First, in some cases the fol-
low-up period was short.
Long-term follow-up over se-
veral years is needed to ac-
curately assess the progno-
sis of patients. Second, the
sample size was limited. Mo-
re patients are needed to
evaluate other factors asso-
ciated with clinical outcome.
Third, molecular clone analy-
sis about multifocal adeno-
carcinomas should be per-
formed to support our hypo-
thesis. The epidermal growth
factor receptor (EGFR) muta-
tion of multifocal adenocar-
cinoma will be investigated,
and reported later.

In conclusion, the presence
of NLCMA in lung multifocal
adenocarcinoma might indi-
cate a lesion as primary. The
method that combines CHA
with the assessment of NL-
CMA may potentially improve
diagnosis in differentiating
multiple primaries from intr-
apulmonary metastases. For
the further study, we will ev-
aluate more factors includ-
ing more follow-up data, en-
largement the number of sa-
mples and further molecu-
lar characteristics to identify
more clear-cut evidence.
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Table 5. Multivariable analysis of the disease-free survival

Variables Method | Method I
HR ratio 95%. confidence Pvalue HB 95%' confidence Pvalue
interval ratio interval
Gender (male vs female ) 1.954 0.721-5.294 0.188 2.017 0.751-5.414 0.164
Highest N stage (NO vs. N1/N2) 0.398 0.141-1.126  0.083 0.365 0.129-1.038 0.059
Tumor size (3 cmvs >3 cm) 0.768 0.278-2.121 0.610 0.710 0.260-1.940 0.504
Micropapillary (prenstation vs absence) 1.721 0.643-4.609 0.280 1.037 0.363-2.962 0.946
Metastases vs multiple primaries 2114 0.789-5.663 0.137 5.269 1.757-15.799 0.003
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