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Abstract

Our study aimed to validate the clinicopathological characteristics and prognosis of lung adenocarcinoma (ADC) with a
filigree pattern and to further investigate the relationship between the filigree pattern and the classical micropapillary (MP)
pattern. We retrospectively reviewed the clinical and pathologic characteristics of 461 Chinese patients with completely
resected ADC (stage I, 310; stage II, 44; stage III, 107). The filigree pattern was more likely to be observed in ADC with a
higher stage (p =0.003) and the classical MP pattern (p <0.001). Patients with filigree-predominant ADC showed poor
survival, similar to those with classical MP-predominant ADC. Multivariate analysis confirmed that the presence of the
filigree pattern was an independent prognostic factor for recurrence-free survival (hazard ratio (HR), 2.01; 95% confidence
interval (CI), 1.50-2.68; p <0.001) and overall survival (OS; HR, 1.83; 95% CI, 1.34-2.50; p <0.001). Patients with both
classical MP-positive and filigree-positive ADC had the worst survival compared with those with the filigree pattern or
classical MP pattern alone. In stage I, ADC with both the filigree and classical MP patterns had a higher incidence of
micrometastasis than ADC with the filigree pattern or classical MP pattern alone. Lymph node micrometastasis indicated
poor survival in patients with ADC with the filigree pattern or classical MP pattern. Similar clinicopathologic features
between patients with the filigree pattern and the classical MP pattern support the inclusion of the filigree pattern in the MP
category. Recognition of the filigree pattern could provide helpful prognostic information, especially for stage I ADC.

Introduction

The new classification of lung adenocarcinoma (ADC)
proposed by the International Association for the Study of
Lung Cancer, American Thoracic Society, and European
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Respiratory Society in 2011 has been widely adopted in
clinical practice and research investigations [1-4]. The
inclusion of the micropapillary (MP) pattern as the fifth
common morphological subtype of ADC was one of the
most important advances. Numerous studies have demon-
strated that the MP pattern is associated with worse survival
outcomes, a higher risk of disease recurrence after limited
resection, survival benefits from adjuvant chemotherapy
[5, 6]. More importantly, this clinical significance even
extends to ADC with a small proportion of an MP com-
ponent [7].

Recently, Emoto et al. [8] from Memorial Sloan Ket-
tering Cancer Center introduced a novel morphological
pattern named as the filigree pattern. Their first data indi-
cated that the filigree pattern is frequently associated with
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Fig. 1 Examples of the filigree
and classical micropapillary
patterns. Examples of the
filigree pattern. Lace-like narrow
stacks of tumor cells without
fibrovascular cores with at least
3 tumor cell nuclei piled up from
the basal tumor cell layer (A
x100; B x200). Examples of
the classical micropapillary
patterns. Tumor cells growing in
papillary tufts forming florets
with no fibrovascular cores (C
x100; D x200).

the classical MP pattern. Furthermore, similar clinical fea-
tures and survival outcomes were observed between these
two morphological patterns. Thus, expanding the concept of
the MP subtype to include the filigree pattern has been
suggested.

However, these results were mainly based on an Amer-
ican population. Thus, we retrospectively reviewed pathol-
ogy slides of 461 surgically resected cases of ADC in
China. This present study aimed to investigate the clin-
icopathological characteristics and prognostic significance
of the filigree pattern and to validate the relationship
between the filigree pattern and classical MP pattern.

Materials and methods
Patient selection

The Institutional Review Board of Shanghai Pulmonary
Hospital approved this study (K20-412). A total of 1123
patients with lung cancer underwent surgical resection at
Shanghai Pulmonary Hospital from January 1, 2009 to
December 31, 2009. The inclusion criteria for our study
included the following: (1) pathologically diagnosis of
primary ADC and (2) the presence of a solitary tumor.
Patients were excluded if one of the following criteria was
fulfilled: (1) the presence of multiple primary ADC lesions;
(2) pathological diagnosis of ADC in situ, minimally
invasive ADC, or variants of invasive ADC (mucinous,
colloid, etc.); (3) receipt of neoadjuvant therapy; (4) receipt
of R1 or R2 resection; and (5) lack of sufficient tumor slides
for review. Tumor staging was assigned according to the
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8th edition of the tumor, node, metastasis (TNM) classifi-
cation [9]. Clinical data were retrospectively extracted from
electronic medical records. Tumor recurrence was diag-
nosed based on clinical, radiological, or pathological data.
Survival outcomes were collected from outpatient clinic
visit records and telephone follow-up data. These patients
were followed up until the end of 2016.

Histopathologic evaluation

Hematoxylin—eosin-stained tumor slides were micro-
scopically evaluated independently by two pathologists
(HX and SZ) who were blinded to the clinical information
and survival outcomes. If any disagreement occurred, dis-
cussion was necessary before a consensus was reached.

The MP pattern in the present study included the filigree
pattern and classical pattern. The definition of the filigree
pattern was in accordance with that reported by Emoto: (1)
the tumor cells grow in delicate, lace-like, narrow stacks;
(2) the stacks of tumor cells lack fibrovascular cores; and (3)
the stacks of tumor cells consist of at least three tumor cells
but up to three cells in width (Fig. 1A, B) [8]. The classical
pattern was defined in the 2015 WHO classification system
as tumors cells growing in papillary tufts forming florets
with fibrovascular cores (Fig. 1C, D) [2]. The stromal pat-
tern, which was defined as MP tufts located in spaces
encased by connective tissues, was also identified and
classified into the classical pattern [1, 2].

Each tumor was reviewed according to the 2015 WHO
classification system, and the percent of each histological
component (lepidic, acinar, papillary, MP, and solid) was
recorded in 5% increments. The pattern with the largest
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Table 1 Characteristics of patients with adenocarcinoma stratified by
filigree pattern.

Variables Total Filigree absent Filigree p value
present
n=461 n=313 n=148
Age

Median (range) 59 (33-90) 60 (37-90) 59 (33-83) 0.815

<65 318 (69) 217 (69) 101 (68) 0.814

>65 143 (31) 96 (31) 47 (32)

Gender 0.615

Male 232 (50) 155 (49) 77 (52)

Female 229 (50) 158 (50) 71 (48)

Smoking 0.882

Nonsmoker 350 (76) 237 (76) 113 (76)

Current or ex- 111 (24) 76 (24) 35 (24)

smoker
Carcinoembryonic 0.938
antigen

Normal 401 (87) 272 (87) 129 (87)

High 60 (13) 41 (13) 19 (13)

Tumor location 0.857

Upper and middle 311 (68) 212 (68) 99 (67)

Lower 150 (32) 101 (32) 49 (33)

Surgical type 0.479

Limited resection 27 (6) 20 (6) 7(5)

Lobectomy 434 (94) 293 (94) 141 (95)

and others
Invasive tumor size 0.006

<3cm 343 (74) 245 (78) 98 (66)

>3 cm 118 (26) 68 (22) 50 (34)

Lymph node metastasis <0.001

Negative 338 (73) 246 (79) 92 (62)

Positive 123 (27) 67 (21) 56 (38)

Visceral pleural 0.086
invasion

Absent 251 (54) 179 (57) 72 (49)

Present 210 (46) 134 (43) 76 (51)

Tumor spread through <0.001
air spaces

Absent 226 (49) 173 (55) 53 (36)

Present 235 (51) 140 (45) 95 (64)
Pathologic TNM stage 0.003

Stage 1 310 (67) 225 (72) 85 (57)

Stage II 44 (10) 22 (7) 22 (15)

Stage IIT 107 (23) 66 (21) 41 (28)
Predominant histologic <0.001
subtype

Lepidic 104 (23) 85 (27) 19 (13)

Acinar 217 (47) 141 (45) 76 (51)

Papillary 67 (14) 44 (14) 23 (16)

Micropapillary 36 (8) 12 (4) 24 (16)

(classic + filigree)

Solid 37 (8) 31 (10) 6 (4)

Lepidic pattern <0.001

Absent 284 (62) 173(55) 111 (75)

Present 177 (38) 140 (45) 37 (25)

Acinar pattern 0.122

Absent 111 (24) 82 (26) 29 (20)

Present 350 (76) 231 (74) 119 (80)

Papillary pattern 0.247

Absent 233 (51) 164 (52) 69 (47)

Present 228 (49) 149 (48) 80 (53)

Table 1 (continued)

Variables Total Filigree absent Filigree p value
present
n=461 n=313 n=148
Classic micropapillary <0.001
pattern

Absent 260 (56) 202 (65) 58 (39)

Present 201 (44) 111 (35) 90 (61)

Solid pattern 0.544

Absent 379 (82) 255 (81) 124 (84)

Present 82 (18) 58 (19) 24 (16)
Postoperative 0.264
chemotherapy

No 210 (46) 137 (44) 73 (49)

Yes 251 (54) 176 (56) 75 (51)

Values are presented as median (range) or n (%).

percent (even if <50%) was regarded as the predominant
pattern, and the rest of the patterns that occupied at least 5%
were considered minor components. Visceral pleural inva-
sion, tumor spread through air spaces (STAS), and invasive
tumor size were assessed according to the diagnostic
methodology described in previous studies [10-12].

All resected lymph nodes of the patients with stage I
ADC were evaluated for micrometastasis, which is defined
as isolated tumors cells or cellular clusters < 0.2 mm in the
greatest dimension in nodes. The steps and methods for
detection of lymph node micrometastasis were introduced in
our previous study in detail [13]. Briefly, the presence of
both cytokeratin AE1/AE3-positive and thyroid transcrip-
tion factor-1-positive cells in serial lymph node tissue sec-
tions by immunohistochemical staining provided evidence
of micrometastasis (Supplementary Fig. 1).

Statistical analysis

All clinicopathologic parameters are shown as the mean +
standard deviation, median (range), and number (percen-
tage). Categorical data were compared by Pearson’s y? test,
and numerical data were compared by Student’s ¢ test
between two groups. Recurrence-free survival (RFS) and
overall survival (OS) were the outcomes of interest for
prognosis. RFS was defined as the time from the date of
operation to that of disease recurrence, and OS was defined
as the time from the date of operation to that of death or last
follow-up. The Kaplan—-Meier method was used to estimate
RFS and OS, and the difference between groups was
assessed by the log-rank test. A Cox proportional hazards
regression model was performed to identify the independent
risk factors for RFS and OS. A logistic regression model
was applied to evaluate the independent risk factors for
lymph node micrometastasis. The input variables in the
multivariate model were those with p values<0.1 in the
univariate analysis. A two-sided p value of <0.05 indicated
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statistical significance. All statistical analyses were con-
ducted using SPSS 22.0 (IBM Corporation, Armonk, NY),
and survival curves were plotted with GraphPad Prism 7.0
(GraphPad Software, San Diego, CA).

Results

Association between the filigree pattern and
clinicopathologic features

A total of 461 patients with ADC met the inclusion criteria.
The clinicopathologic characteristics of these patients are
listed in Table 1. Of these patients, 229 (50%) were women,
and 350 (76%) had no smoking history. Regarding the
surgical type, a small number of patients underwent limited
resection (6%). In addition, most patients with ADC were
classified into stage I (67%), and acinar predominant ADC
was the most common type (47%).

The filigree pattern was identified in 148 patients (32%).
Table 1 showed that the filigree pattern was more likely to
be observed in ADC with larger invasive tumors
(»p =0.006), lymph node metastasis (p<0.001), STAS
(p <0.001), and higher pathologic TNM stage (p = 0.003).
Regarding the relationship with other morphologic patterns,
the filigree pattern was less frequently associated with the
lepidic pattern (p <0.001) and more frequently associated
with the classical MP pattern (p < 0.001).

Filigree pattern and survival outcomes

When all included patients were subclassified according to
the predominant histological type, Fig. 2A, B shows that
patients with lepidic-predominant ADC had the most
favorable RFS and OS, while those with MP-predominant
and solid-predominant ADC had the worst long-term sur-
vival (RFS: p<0.001; OS: p<0.001). Thirty-six patients
with MP-predominant ADC could be further divided into 18
patients with classical MP-predominant ADC and 18
patients with filigree MP-predominant ADC. Log-rank tests
showed comparable RFS and OS between the two groups
(Fig. 2C, D) (RFS: p =0.449; OS: p =0.288).

When the patients were separated by the presence of
the filigree pattern (25%), patients without the filigree
pattern had a better RFS (p <0.001) and OS (p <0.001)
than those with the filigree pattern (Fig. 2E, F). Multi-
variate analyses confirmed that the presence of the filigree
pattern was an independent risk factor for RFS (hazard
ratio (HR)=2.01, 95% confidence interval (CI):
1.25-2.38, p<0.001) and OS (HR=1.83, 95% CI:
1.34-2.50, p<0.001). Furthermore, the presence of the
classical MP pattern also had the ability to predict survival
outcomes (RFS: HR=1.72, 95% CI. 1.25-2.38, p=
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0.001; OS: HR = 1.67, 95% CI: 1.18-2.36, p = 0.003)
(Table 2).

Clinical and prognostic significance of the filigree
pattern and classical pattern

When the MP pattern was stratified by the filigree pattern
and classical MP pattern, our study included 202 patients
without the MP pattern (44%), 58 patients with the filigree
pattern alone (13%), 111 patients with the classical MP
pattern alone (24%), and 90 patients with both the filigree
and classical MP patterns (19%). Supplementary Table 1
summarizes the clinicopathologic characteristics of the four
groups. Compared with the MP-negative group, the
remaining three groups were closely associated with
aggressive features, including invasive tumor size
(p<0.001), lymph node metastasis (p<0.001), STAS
(p <0.001), and pathologic TNM stage (p < 0.001).

Survival analysis revealed the worst RFS and OS for
patients with both the filigree and classical MP patterns,
followed by patients with the filigree pattern alone and the
classical MP pattern alone, and the best survival occurred in
patients without the MP pattern (RFS: p<0.001; OS:
p<0.001) (Fig. 3A, B). The worst prognosis of patients
with both the filigree and classical MP patterns might be
driven by MP-predominant ADC because the majority of
these ADCs (23/36, 64%) were in this group. Similar sur-
vival results were observed after the exclusion of cases with
MP-predominant ADC (Fig. 3C, D). The fact that cases
with both filigree and classic MP patterns had a worse
prognosis than cases with either pattern alone is probably
related to the overall proportion of MP. Thus, we compared
the overall proportion of MP component (overall MP pro-
portion = percentage of classical MP component + percen-
tage of filigree component) in the tumor. The overall MP
proportion of ADCs with filigree pattern alone, classical MP
pattern alone, and both filigree and classical MP patterns
were demonstrated by boxplot (Fig. 3E, F). The overall MP
proportion of ADCs with both filigree pattern and classical
MP pattern was higher than that of ADCs with filigree
pattern alone (p <0.001), classical MP pattern alone (p <
0.001).

Multivariate analysis revealed that the presence of any
MP subtype was an independent prognostic factor, includ-
ing the filigree pattern alone (RFS: HR =1.90, 95% CI:
1.15-3.12, p=0.012; OS: HR = 1.80, 95% CI: 1.04-3.12,
p =0.036), classical pattern alone (RFS: HR = 1.66, 95%
CL: 1.09-2.52, p=0.018; OS: HR=1.65 95% CIL
1.05-2.61, p=0.031), and both the filigree and classic
patterns (RFS: HR =3.43, 95% CI: 2.28-5.17, p<0.001;
OS: HR =3.04, 95% CI: 1.94-4.79, p<0.001) (Table 2).
The results also indicated that the highest risk was seen in
patients with both the filigree and classic patterns.
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Fig. 2 Association of the filigree pattern with survival in patients
with lung adenocarcinoma. Survival curves of the predominant
histological subtypes after reclassification to include the filigree pattern
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adenocarcinoma and classical MP-predominant adenocarcinoma (C,
D). Survival in patients with lung adenocarcinoma stratified by the
filigree pattern (E, F). Filigree (+4), filigree pattern presence; Filigree
(—), filigree pattern absence.
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Table 2 (continued)

Overall survival

Recurrence-free survival

Variables

Multivariate model 2

Multivariate model 1

Univariate

Multivariate model 2

Multivariate model 1

Univariate

p value

HR (95% CI)

HR (95% CI)  p value

p value

p value

HR (95% CI)

HR (95% CI)  p value

p value

Micropapillary subgroups

1.80 (1.04-3.12) 0.036

0.001

1.90 (1.15-3.12) 0.012

0.002

Filigree (+)/classic (—) vs. MP(—)

1.65 (1.05-2.61) 0.031

<0.001
<0.001

1.66 (1.09-2.52) 0.018

<0.001
<0.001

Classic (+)/filigree (—) vs. MP(—)

3.04 (1.94-4.79) <0.001

3.43 (2.28-5.17) < 0.001

Filigree (+)/classic (4) vs. MP(—)

Solid pattern

1.34 (0.93-1.94) 0.12

1.34 (0.93-1.94) 0.118

1.40 (0.98-2.01) 0.066 0.003

0.065

1.41 (0.98-2.02)

0.002

Present vs. absent

Postoperative chemotherapy

0.993

0.902

Yes vs. no

HR hazard ratio, CI confidence interval, MP micropapillary.

Association between lymph node micrometastasis
and the filigree pattern in stage | ADC

Overall, 235 patients with stage I ADC who underwent
lymph node sampling and dissection were included in
this part. Of those, 35 patients (14.9%) were diagnosed
with lymph node micrometastasis, and its correlation
with other clinicopathologic characteristics is listed in
Supplementary Table 2. Our results showed that lymph-
node micrometastasis was associated with a high
CEA level (p<0.001), a large invasive tumor size (p =
0.04), a large number of resected lymph nodes (p =
0.023), and the presence of STAS (p =0.015).

The lepidic pattern was associated with a lower prob-
ability of lymph node micrometastasis (p =0.002). By
contrast, the MP pattern (vs. absence: 26.6 vs. 5%;
p<0.001), filigree pattern (vs. absence: 26.8 vs. 10%;
p =0.001), and classical MP pattern (vs. absence: 37.1 vs.
7%; p<0.001) were all associated with lymph node
micrometastasis (Fig. 4A—C). In addition, when patients
were divided by the subtypes of the MP pattern, the highest
incidence of micrometastasis was 46.4% in patients with
both the classical MP and filigree patterns (p <0.001)
(Fig. 4D).

Multivariate logistic regression analysis showed that
the filigree pattern was an independent risk factor for an
increased frequency of lymph node micrometastasis (odds
ratio (OR) = 2.65, 95% CI: 1.10-6.43, p =0.031) as well
as the classical MP pattern (OR=6.93, 95% CI:
2.78-17.27, p<0.001) (Supplementary Table 3). In
addition, the second logistic model revealed that the
presence of both the classical MP pattern and the filigree
pattern was an independent predictor of lymph node
micrometastasis with the highest OR (OR = 18.18, 95%
CI: 5.00-68.32, p<0.001) compared with that of the
classical MP pattern only (OR=8.33, 95% CIL
2.45-28.33, p =0.001) and filigree pattern alone (OR =
3.28, 95% CI: 0.92-11.73, p<0.001) (Supplementary
Table 3).

Prognostic significance of lymph node
micrometastasis and its association with the filigree
pattern

Kaplan—Meier analysis showed that lymph node micro-
metastasis was associated with worse RFS (p <0.001) and
OS (»<0.001) (Supplementary Fig. 2). When patients
were categorized by the filigree pattern and micro-
metastasis, survival analysis revealed the worst RFS and
OS for patients with filigree-positive/micrometastasis-
positive ADC, followed by patients with filigree-positive/
micrometastasis-negative ADC; the best survival occurred
in patients without the filigree pattern (RFS: p <0.001;
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Fig. 3 Prognostic significance of the presence of filigree pattern.
Survival in patients with lung adenocarcinoma (A, B) and non-
micropapillary predominant adenocarcinoma (C, D) stratified by the
filigree pattern and classical micropapillary pattern. Comparison of
overall micropapillary proportion (percentage of filigree pattern plus
percentage of classical micropapillary pattern) among lung
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OS: p<0.001) (Fig. 4E, F). Multivariate Cox regression
analysis further indicated that filigree-positive/micro-
metastasis-positive ADC was an independent prognostic

Table 4).

factor for worse RFS (HR =2.66; 95% CI, 1.35-5.21;
p =0.005) in patients with stage I ADC (Supplementary
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When considering presence of the classical MP pattern,
survival analysis revealed the worst RFS and OS for
patients with filigree-positive/classical MP-positive/micro-
metastasis-positive ADC, followed by patients with filigree-
positive/classical MP-positive/micrometastasis-negative
ADC and patients with filigree-positive or classical MP-
positive ADC; the best survival occurred in patients
without the MP pattern (RFS: p<0.001; OS: p<0.001)
(Fig. 4G, H). Multivariate Cox regression analysis further
indicated that filigree-positive/classical-positive/micro-
metastasis-positive ADC was associated with the worst
RFS (HR =5.65; 95% CI, 2.49-12.83; p<0.001) and OS
(HR =5.34; 95% CI, 2.00-14.25; p=0.001) in patients
with stage I ADC (Supplementary Table 4).

Discussion

Our study investigated the relationship between the newly
defined filigree pattern and the classical MP pattern in a
Chinese cohort. We found that the presence of the filigree
pattern was highly associated with the classical MP pattern.
Filigree-predominant ADC was associated with a poor
prognosis, similar to classical MP-predominant ADC. The
presence of a small amount of the filigree pattern was a
prognostic factor for poor survival, which was also similar
to the classical MP pattern. In stage I ADC, the filigree
pattern was associated with the presence of lymph node
micrometastasis. When categorizing the filigree pattern into
the MP pattern, the presence of the MP pattern indicated
higher tumor invasiveness and a greater incidence of lymph
node micrometastasis than the presence of the classical MP
pattern alone. Our study supported that the newly described
filigree pattern is an expansion of the MP ADC concept
rather than a proposed new subtype. This could provide
more precise prognostic information in clinical practice.
Emoto et al. [8] introduced the histologic features of the
filigree pattern in detail: (1) the tumor cells grow in delicate,
lace-like, narrow stacks; (2) the stacks of tumor cells lack
fibrovascular cores; and (3) the stacks of tumor cells consist
of at least three tumor cells but up to three cells in width.
The lepidic, acinar, and papillary patterns were found to be
accompanied by the filigree pattern. The filigree pattern was
associated with a larger total tumor size, a larger invasive
tumor size, a higher pathologic stage, the presence of
pleural invasion, the presence of lymphovascular invasion,
the presence of necrosis, and the presence of STAS.
Filigree-predominant ADC showed a poor prognosis. In
addition, a small amount of the filigree pattern was sig-
nificantly associated with worse cumulative incidence of
recurrence in the multivariate analysis. However, these
results were mainly based on an American population.
Thus, we retrospectively reviewed pathology slides from
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461 cases of surgically resected ADC in China. According
to the same diagnostic criteria, the filigree pattern was found
in 148 cases (32%). The filigree pattern was associated with
a larger invasive tumor size, more lymph node metastasis,
STAS, and a more advanced TNM stage. The filigree pat-
tern as a predominant pattern or a minor component pre-
dicted worse survival. The highly consistent results of these
two studies indicate that the filigree pattern is a predictor of
the aggressive nature of ADC tumors.

The frequent association of the classical MP pattern with
a poor prognosis supports the inclusion of the filigree pat-
tern in the MP subtype. In 148 lung ADCs with the filigree
pattern, 90 (61%) cases also had the classical MP pattern.
The presence of the filigree pattern as a predominant pattern
or minor component was associated with poor prognosis for
patients with ADC, similar to the presence of the classical
MP pattern. Furthermore, our results showed that recogni-
tion of the filigree pattern could provide additional prog-
nostic information in lung ADC with the classical MP
pattern. Patients with ADC with both the filigree pattern and
classical pattern had a worse prognosis than those with the
classical pattern alone. Similarly, Emoto et al. [14] also
reported that patients with filigree-positive/classical MP-
positive lung ADC had worse survival than those with the
filigree pattern alone or classical MP pattern alone at the
19th World Conference on Lung Cancer (5-year OS: ADC
without the MP pattern, 89%; ADC with the classical MP
pattern alone: 80%; ADC with the filigree pattern alone,
76%; ADC with the filigree and classical MP patterns,
70%). The prognostic value of the MP pattern may be
underestimated in clinical practice because of an unrecog-
nized filigree pattern. For example, the “low papillary
structure” reported by Fukutomi et al. [15] is the filigree
pattern in a lepidic area according to the criteria, which is
associated with poor survival in patients with lung ADC.
Thus, it is necessary to include the filigree pattern in the MP
pattern [16]. This observation could also explain the doubt
about the results of the study “Filigree and Classical
Micropapillary Pattern Are Orientation-Dependent Views of
the Same Lesion” by Drs. Thunnissen and Flieder [17]. If
the filigree pattern is a masquerading pseudopattern, the
prognostic impact of the MP pattern will not increase when
categorizing the filigree pattern into the MP pattern.

According to our previous study, lymph node micro-
metastasis was associated with the MP pattern and poor
prognosis [13]. To further validate the association between
the filigree pattern and classical MP pattern, we investigated
the correlation of lymph node micrometastasis with the
filigree pattern. A total of 235 patients with stage I ADC
were included to detect lymph node micrometastasis.
Lymph node micrometastasis was a predictor of poor
prognosis. Approximately 54% of ADCs with micro-
metastasis had a filigree pattern. Patients with ADC with the
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filigree pattern, classical MP pattern, and micrometastasis
had the worst survival among all patients. When categor-
izing the filigree pattern into the MP pattern, the incidence
of lymph node micrometastasis in ADC with the MP pattern
was higher than that in ADC with the classical MP pattern.
This could be another result supporting the expansion of the
MP concept. For stage I ADC, lymph node micrometastasis
is a vital prognostic factor. Careful search for lymph node
micrometastasis should be recommended to provide more
accurate pathologic information for stage I ADC with the
MP pattern.

As a retrospective study, we need to acknowledge some
limitations of this study. First, performance bias and selection
bias were inevitable. Second, the sample size might not have
been large enough, which is a possible reason for the insig-
nificant OS difference between filigree-positive/classical MP-
positive/micrometastasis-positive ADC and filigree-positive/
classical MP-positive/micrometastasis-negative ADC. In addi-
tion, detection of lymph node micrometastasis was only per-
formed in 235 patients with stage I ADC because of
insufficient time and cost. Thus, the small sample size might
have influenced the results of the multivariate Cox regression
model. Third, because of the surgical strategy in our hospital,
most patients with lung ADC underwent lobectomy. The
prognostic significance of the filigree pattern in patients with
lung ADC who underwent limited resection is unknown. As a
final comment, we did not have the mutation data for these
patients. The prognostic impact of common driver mutations
could not be analyzed. However, patients with early-stage
ADC rarely receive postoperative targeted therapy. Thus, this
limitation might have little influence on our results.

In conclusion, the criteria for MP ADC should be
expanded to include the filigree pattern as well as the
classical MP pattern because these patterns are frequently
associated with each other and with similar clinical fea-
tures and prognosis. For ADC with the new MP pattern,
careful search for lymph node micrometastasis is recom-
mended to provide more accurate information on
stage I ADC.
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