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Abstract

Purpose—Summarise survival of patients with resected lung cancers manifesting as part-solid
nodules (PSNs).

Methods—PubMed/MEDLINE and EMBASE databases were searched for all studies/clinical
trials on CT-detected lung cancer in English before 21 December 2015 to identify surgically
resected lung cancers manifesting as PSNs. Outcome measures were lung cancer-specific survival
(LCS), overall survival (OS), or disease-free survival (DFS). All PSNs were classified by the
percentage of solid component to the entire nodule diameter into category PSNs <80% or category
PSNs =80%.

Results—Twenty studies reported on PSNs <80%: 7 reported DFS and 2 OS of 100%, 6 DFS
96.3-98.7%, and 11 OS 94.7-98.9% (median DFS 100% and OS 97.5%). Twenty-seven studies
reported on PSNs =80%: 1 DFS and 2 OS of 100%, 19 DFS 48.0%-98.0% (median 82.6%), and
16 reported OS 43.0%-98.0% (median DFS 82.6%, OS 85.5%). Both DFS and OS were always
higher for PSNs <80%.

Conclusion—A clear definition of the upper limit of solid component of a PSN is needed to
avoid misclassification because cell-types and outcomes are different for PSN and solid nodules.
The workup should be based on the size of the solid component.

Keywords
Subsolid nodules; Ground-glass; Survival; Staging; Lymph node metastases

Introduction

CT screening for lung cancer is now being reimbursed in the USA. As a consequence, the
workup of nodules identified on CT scans is important to maximise the benefits of screening
and minimise potential harms, including overdiagnosis and overtreatment of lung cancers.
Questions have been raised about the appropriate treatment of lung cancers manifesting as
subsolid nodules [nonsolid nodules (NSNs) and part-solid nodules (PSNs)], as these have
very high reported survival rates and have been observed in up to 10% of screening
participants [1-14]. Slow growth of such cancers has been documented in pathology reviews
as well [6-14]. A multidisciplinary group headed by Travis [8-10] led to revision of the
pathology classification of adenocarcinomas and to recommendations that the focus should
be on the invasive component, which typically is the solid component of PSNs rather than
their overall size. This consensus is also reflected in the latest recommendations of the
Fleischner Society [15, 16].

Our goal in this report is to summarise the publications on survival of patients with resected
lung cancers manifesting as PSNs and to further the development of consensus definitions of
the CT appearance and the workup of such nodules.
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Search strategy

The PubMed/MEDLINE and EMBASE databases were searched for all studies and clinical
trials on CT-detected lung cancer published in English on or before 21 December 2015.
Search strategies are listed in Appendix A. Furthermore, reference lists of all identified
relevant articles and important reviews on this topic were manually searched. Titles and
abstracts (and in ambiguous cases, full text) of the articles were reviewed by three
independent reviewers for eligibility of studies. Lung cancer patients whose cancer
manifested as a PSN on CT scans detected by either screening or clinical work-up were
included. Only surgically resected cases were considered in this report.

Survival rates

All studies that evaluated survival of patients with lung cancers manifesting as PSNs were
included. Survival measures included: (1) disease-free or relapse-free survival (DFS), (2)
lung-cancer-specific survival (LCS), and (3) overall survival (OS). Survival rates were
extracted directly when reported in the publications. We also included publications in which
the survival rates were not reported but could be extracted from reported Kaplan-Meier
survival graphs (see footnotes of the relevant tables). Follow-up time was defined as time
from surgery to the final event (disease recurrence, lung cancer-related death, or last follow-
up visit), whichever came first.

Studies that provided no survival information but reported only total numbers of recurrences
and/or deaths due to lung cancer or other causes were excluded, as the survival rate could
not be determined for these studies.

Definitions of nodules based on the CT scans

For this report, the following definitions were used:

1. Nonsolid nodules (NSNs): Nodules without a solid component that obscures the
underlying lung parenchyma other than blood vessels [1, 2, 12] on thin-section
CT scans (less than 1 mm) viewed on CT lung window settings. NSNs have also
been called “ground-glass opacities (GGOs)”, “pure GGOs”, and “pure ground-
glass nodules” [15-18].

2. Part-solid nodules (PSNs): Nodules with a solid component obscuring the
underlying lung parenchyma other than blood vessels on thin-section CT scans
[4, 5, 12] viewed on CT lung window settings. PSNs initially manifest as NSNs
and later progress to develop internal solid components [1, 2, 4, 5]. PSNs have
also been called “GGOs”, “mixed GGOs”,” mixed tumour with GGO”, “ground-
glass nodules,” “mixed nodules,” “part-solid GGO”, “part-solid GGN”, and
“partly solid or semisolid” [15-18].

Thin-section (less than 1.0-mm slice thickness) CT scans have been recognised as being
important to avoid misclassification of NSNs and PSNs based on prior publication and
society recommendations [1-5, 15, 16].
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Measurements of NSNs and PSNs

Three different measurement approaches were used in the studies:

1. The first approach was to measure the diameter of the entire nodule (E) and of
the solid component (S) of a PSN using lung window settings and calculate R1 =
S/E x 100. When there is no solid component R1 = 0% (i.e., the nodule is an
NSN) and when the nodule is totally solid, R1 = 100%. PSNs have R1 values
between 1% and 99%.

2. A second approach was to measure the percentage of ground-glass component
(GGO) instead of the solid component and use R2 = GGO% = (E - S)/E x 100.
Clearly R2=1-R1.

3. A third approach used both lung (L) and mediastinal (M) window settings to
measure the nodule. The CT mediastinal to lung ratio (CT M/L) = tumour area
measurement (M)/tumour measurement (L). The other measure, called the
tumour disappearance ratio (TDR), is defined as TDR = [1- CT M/L].

PSNs categories

We focused on PSNs, so studies reporting only on NSNs or solid nodules were excluded.
Distinguishing between PSNs and solid nodules with only one CT scan may be difficult,
particularly for solid nodules as they may be surrounded by a thin rim of haziness (i.e.,
nonsolid component). Thus, when progression from an NSN to PSN or solid nodule cannot
be confirmed on thin-section CT scans; upper limits of the solid component of PSNs should
be used to avoid misclassifying a solid nodule as a PSN [4, 5, 19, 20]. Examples of such
misclassifications have been reported, leading to misunderstanding of the cell types that
manifest as PSNs and their survival rates [5]. Distinguishing between NSNs and PSNs with
small solid components may also be difficult, but the management for both is essentially the
same and, when diagnosed as lung cancer, both are adenocarcinomas.

Since the survival rates reported by studies were stratified into groups of PSNs defined by
different cut-offs for the proportion of solid components, we classified each group into one
of the following two PSN categories:

— Category R1<80%: groups with R1<80% (including NSNs only if they could not be
separated from PSNs) and

— Category PSN=80%: groups with R1=80% (here solid nodules were included if
they could not be separated from PSNs).

When the distinction between PSNs with R1<80% and R1>80% in a particular group could
not be made, or a group included solid nodules, the group was included in the PSN=80%
category.

Data extraction

Two independent reviewers examined the full text of each article identified for inclusion.
Data extraction was then performed independently using a standardised data extraction form.
Study characteristics, measurement method, definition of a part-solid nodule, percentage of
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solid component, tumour size, duration of follow-up, survival rate, and recurrence rate were
extracted. If the same data were reported in more than one relevant article, the information in
the most recently published study was used. Disagreements were resolved by a third
reviewer according to a predefined protocol.

Quality of the study and risk of bias assessment

Study quality assessment was done independently by two reviewers using a systematic,
standardised quality assessment tool for evaluation of internal and external validity of each
included study. Each study was evaluated on these domains: presence of a clearly stated
research question or objective, presence of a clearly defined study population, presence of
pre-specified inclusion and exclusion criteria, sample size justification, sufficient (=3 years)
duration of follow-up, reliability of nodule measurement and outcome ascertainment,
blinding of radiologists and outcome assessors, missing data, loss to follow-up,
consideration of potential confounding variables, and other biases.

Data synthesis and analysis

Results

We anticipated considerable diversity in the included studies; most importantly, most of the
relevant studies either did not report on the proportion of solid component at all or did not
report in the same way. This makes performing any meta-analysis of the data very
challenging. This review was the first attempt to summarise the relationship between the
proportion (size) of solid component and lung cancer survival using the existing literature.
Thus, we thought that a narrative synthesis approach allowed us to take a first look at the
data and offer a simple solution to our question. Descriptive summaries are tabulated by the
two categories: Table 2: category PSN<80% and Table 3: category PSN=80%.

Study selection

The PubMed/MEDLINE and EMBASE search identified 828 potential articles on surgically
resected lung cancers manifesting as part-solid nodules (Fig. 1) of which 81 fit the inclusion
and exclusion criteria. Among the 81 articles, 11 articles did not report on PSNs [19, 21-30],
2 did not include surgically resected cases [31, 32], 13 did not report DFS, lung cancer-
specific-survival, or overall survival [33-45], 9 articles reported only on recurrence/death
[13, 46-53], and 10 articles were conference abstracts with insufficient data. This left 36
articles reporting on 31 unique studies (Table 1).

Among these 31 unique studies, 25 categorised the PSN using lung windows only, reporting
either (R1) or (1-R1) [48, 49, 54-79]. Two articles measured PSNs, one time using lung
window settings only and the other time using both mediastinal and lung window settings
[80, 81]; these two articles are included. Another four articles used only the approach using
mediastinal and lung window settings and these four articles were excluded [46, 82-84]
because the mediastinal settings were not standardised and varied widely. In summary, 4 of
the 31 studies were excluded, leaving 27 studies.

Eur Radjol. Author manuscript; available in PMC 2018 June 12.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Yip etal.

Biases

Page 6

The 27 studies are listed according to year of publication, outcome measures, and PSN
category (Table 1). The 27 studies were performed between 2001 and 2015, 26 in Asiaand 1
in Europe. Of the 5,309 patients, 5,246 (98.8%) were from Asia.

All 27 studies were retrospective in nature. Radiologists were blinded as to the pathology

diagnoses in six studies [55, 56, 62, 72, 75, 80]; this should minimise bias in assessing the
nodule consistency and GGO percentage prior to resection. Management of PSNs may be

different across countries, institutions, and surgeons and this may have played a role in the
decision to perform surgery.

No standard measurement methods or CT acquisition parameters were reported in the 27
studies. Six studies did not provide CT slice thickness while the remaining 21 studies
reported CT slices from 0.5 to 3.0 mm. Time from the initial identification of the PSN to
diagnosis and resection was given in only 1 of the 27 studies [57]. Tumour size was an
inclusion criterion in all but two articles [56, 61]. The year of publication may be important,
as CT scanner and surgical technologies may have changed over time, but no statistically
significant relationship was found when we examined the association between year of
publication and survival outcomes; thus year of publication did not have an effect on lung
cancer survival.

Results on Category PSNs<80%

Twenty of the 27 studies each contributed one group of PSNs (2042 patients) to category
PSNs<80% (Table 2). Of the 20 listed groups, 13 reported DFS/RFS [54, 57, 59, 60, 64—66,
71,72, 76, 78, 80, 81], 100% for 7 groups (345 patients) and ranged from 96.3% to 98.7%
for another 6 groups (1507 patients). Among the 13 groups reporting OS [55-57, 59, 60, 63—
65, 68, 69, 74, 78, 81], 2 (60 patients) reported an OS of 100% and 11 (1727 patients)
reported OS rates ranging from 94.7% to 98.9%. One group of 23 patients had an LCS of
95.7% [55]. The median reported DFS rate was 100% and median OS was 97.5%.

Tumour size ranged up to 50 mm in 5 studies (Table 2A), was less than 30 mm in 9 studies
(Table 2B), less than 20 mm in 4 (Table 2C), and less than 10 mm in 2 (Table 2D). Median
survival showed an overall increasing trend with decreasing size, with median DFS values of
98.7%, 98.5%, 99%, and 100% for the decreasing size categories, respectively. The median
OS was 97.4%, 97.3 %, 97.4%, and 98.0% for these size categories, respectively.

Frequency of lymph node (LN) involvement was reported in 13 studies (1017 patients) [54,
57,59, 63, 64, 66, 67, 69, 71, 72, 74, 78, 81]. No LN metastases were present in nine studies
(385 patients), and in the remaining four studies LN metastases ranged from 1% to 4%.
Thus, the median percentage of LN metastases among the 1017 patients on whom they were
reported was 0%. When considering the overall size of the nodule, the median frequencies of
LN involvement were 0%, 0%, 1%, and 0% for studies with adenocarcinomas <10 mm, <20
mm, <30 mm, and <50 mm. No LN metastases were reported in the studies that reported on
adenocarcinomas <20 mm (Table 2C) or <10 mm (Table 2D).

Eur Radjol. Author manuscript; available in PMC 2018 June 12.
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Results on Category PSNs=80%

Twenty-three of the 27 studies contributed one group and 2 studies contributed 2 groups
each, accounting for a total of 27 groups (3371 patients) to category PSNs=80% (Table 3).
Of these, 20 reported DFS [54, 58-62, 64-66, 7073, 75-77, 79-81]. DFS was 100% in 1
(35 patients) group and it ranged from 48.0% to 98.0% in the remaining 19 groups (2694
patients). Among the 18 groups reporting on OS [56, 59-65, 67-69, 73-75, 77, 79, 81], OS
was 100% in 2 groups (80 patients) and ranged from 43.0% to 98.0% in 16 groups (2459
patients). The median DFS was 82.6% and the median OS was 85.5%.

In Table 3, consisting of 27 groups, tumour size was not specified or ranged up to 50 mm in
9 groups. In the remaining 18 groups, size was less than 30 mm in 10, less than 20 mm in 5,
and less than 10 mm in 3 groups. Median survival showed an overall increasing trend with
decreasing size; median DFS values were 61.9%, 85%, 78%, and 97.8%, respectively, and
the median OS values were 76.2%, 80.8%, 83.9%, and 99.0% for these size categories,
respectively.

Frequency of LN involvement was reported in 19 of the 27 groups (1781 patients) [54, 58,

59, 61-64, 66, 67, 69-73, 77, 79, 81]. In 6 of the 19 groups, no LN metastases were found

(450 patients), and in the remaining 13 groups, LN metastases ranged from 1%-33%. Thus,
the median number of LN metastases among the 1781 patients on whom they reported was
6%.

When considering the overall size of the nodule, the median frequency of LN involvement
was 0%, 10%, 9%, and 4.5% for groups with adenocarcinomas <10 mm, <20 mm, <30 mm,
and <50 mm, respectively. This risk, however, is most likely distorted by the proportion of
solid component of the included groups. There were more PSNs with 50% or more solid
component included for smaller adenocarcinomas [Table 3C (<20 mm), Table 3D (<10 mm]
while nonsolid or PSNs with as little as 1% solid component were included in the groups
with larger adenocarcinomas [Table 3A (3/6 groups with adenocarcinomas <50 mm), Table
3B (2/7 groups with adenocarcinomas <30 mm)].

Comparison of lung cancer patients manifesting in category PSNs<80% and category

PSNs=80%

The median DFS or OS rates were high for all reported groups, but were always higher for
category PSN<80% than for category PSN=80%. The median DFS was 100% and the
median OS was 97.5% for category PSN<80%, whereas the median DFS and OS for
category PSN=80% was lower, at 82.6% and 85.5%, respectively.

Median DFS increased with decreasing size for both categories. For category PSN<80%,
median DFS increased from 98.7% to 100% when tumour size decreased from 50 mm to
less than 10 mm. The median OS, however, was about the same across tumour size
categories. For category PSN=80%, median DFS increased from 61.9% to 97.8% when
tumour size decreased from 50 mm to less than 10 mm. Similarly, median OS increased
from 76.2% to 99.0%.
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Sensitivity analysis
To further focus on PSNs, we considered only those studies that did not included NSN (R1 =
0%) or solid nodules (R1 = 100%). Only two studies (82 patients) reported survival rates for
category PSN<80% [54, 64], both studies included only tumours that measured 10 mm or
less, and both reported rates for DFS of 100% and no lymph node metastases. OS was only
reported by one of the two studies and it was 98% [64]. For the ten studies (1022 patients)
that reported on rates for category PSN>80% [58, 61, 62, 64, 67, 70, 71, 73, 75, 79] after
excluding those that also had solid nodules, the median DFS was 85% in nine groups (992
patients) and median OS was 95% in seven groups (753 patients). The frequency of lymph
node involvement was reported in nine of the ten groups (959 patients); four of the nine
groups (339 patients) reported no lymph node metastases, and the remaining five groups
(620 patients) reported lymph node metastases at rates ranging from 4%-17%.

Discussion

Review of 27 retrospective studies on 5309 patients, published between 2001 and 2015,
clearly showed that survival was very high for patients with lung cancers manifesting as
PSN, and particularly for those whose solid component was less than 80% of the entire
nodule diameter (Table 2). For the 20 groups reporting on lung cancers manifesting as
PSN<80%, the median DFS and OS rates were above 97%, whereas in the 27 groups with
lung cancers manifesting as PSN=80%, median rates were never above 86% — ten per cent
below the rates for PSN<80%. As 6 of the 27 groups [61, 62, 70, 75, 77, 79] reporting on
PSN=80% included PSNs with very small solid components (as low as 1%) as well as solid
nodules, these rates may be somewhat inaccurate because of these extreme inclusions.
However, survival rates remained very high when articles that included NSNs and solid
nodules were excluded, further corroborating our main finding that patients with lung
cancers manifesting as PSN had very good survival, particularly when the solid component
was less than 80% of the entire nodule diameter. While the studies listed in this review were
predominantly performed in Asia, perhaps due to the widespread screening being performed
there, survival rates do not appear to be different in Asia as compared with the two large
screening studies performed in North America [4, 5].

The results of this review of the literature between 2001 and 2015 support the results of two
large, prospectively collected screening studies, published in 2016, which found 100% lung-
cancer-specific survival of resected cancers for PSNs<80% [4, 5]. Both of these reports used
the same definition of PSN and did not include any patients with lung cancers manifesting as
NSNs or solid nodules. Both confirmed that all lung cancers manifesting as PSNs on repeat
screenings started as NSNs, and no patient diagnosed with lung cancer manifesting as a PSN
with a solid component of less than 10 mm in diameter had lymph node metastases on
pathology review. In this review of the 27 studies, lymph node metastases were unlikely
among the groups in category PSNs<80%, specifically in cancers less than 20 mm in size
(Tables 2C, 2D). The emerging consensus by several multi-disciplinary groups recommends
that the focus should be on the solid component [8-10, 13, 15, 17].

Since 1995 when Noguchi et al. [6, 7] reported 100% survival of certain subtypes of
adenocarcinoma, questions have been raised as to whether and when diagnosis and treatment
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need to be pursued in NSNs or even PSNs. When diagnosed as lung cancer, these cancers
have been shown to be slow growing [13-15, 34, 85-87] and thus plausible candidates for
overdiagnosis. Further evidence of slow growth comes from the fact that all lung cancers
manifesting as PSNs in the NLST were identified on the initial baseline CT scan, but
diagnosis was not pursued for some time [2, 5]. All these NLST cases were still stage | at
time of diagnosis, and none of the patients died of lung cancer according to the NLST
endpoint verification process. Other studies of lung cancers manifesting as NSNs and PSNs
have shown that survival of adenocarcinoma decreases as the lepidic (previously called
bronchioloalveolar) percentage of the cancer decreases [6—14, 25, 88]. Therefore, it is
important to correctly identify nodule consistency, distinguishing NSNs and PSNs from
solid nodules, so that the management and subsequent treatment can be tailored to reflect
their biologic behaviour.

The need to specify the upper limit of the solid component has also been recognised as most
studies reported here used an upper limit to define groups of PSNs and provided outcomes
for the different groups. Hopefully, consensus will develop over time about the most
appropriate limit to use as a cutoff. We urge primary researchers to report the results for
finer grained categories of consistency and size to aid in determining the best cut-off
percentage. The cut-off is important in the identification and thus management of PSNs,
especially when only a single CT is available as illustrated in prior publications [2, 5] the
progression from an NSN to a PSN or solid nodule cannot be documented. An upper limit of
80% appeared to distinguish cases of lung cancer manifesting as PSNs with essentially
100% survival rates from those that had lower survival rates [4, 5] and this cut-off has been
used in the I-ELCAP protocol [89].

This review revealed several limitations of the current literature. The main limitation arose
from the varied and imprecise definitions of PSN used across studies. The studies used both
different definitions (with different cut-off criteria) and different measurement approaches
for determining PSNs. Consensus has been reached that the focus should be on the solid
component of the PSN, but most studies did not provide the size of the solid component.
Also, earlier articles did not use thin-section CT scans of less than 1.0 mm thickness, which
are important to properly classify nodule subtypes and measure the solid component, and
this slice thickness is now preferred for screening [15, 16, 89]. This review is limited to the
outcome of surgically resected lung cancers manifesting as PSNs, which often represent a
selected group of PSNs that demonstrate more aggressive behaviours. Long-term follow-ups
of PSNs that were under surveillance without intervention have been reported [4]. Therefore,
our observed survival outcomes may be lower than what they would have been if all PSNs
regardless of treatment were considered. Another limitation is that the time from the initial
identification of the PSN to diagnosis and resection was given in only 1 of 27 studies. Thus,
whether these nodules were observed for a period of time before resection is unknown. No
statistically significant relationship was found when we examined the association between
year of publication and survival outcomes; thus year of publication did not have an effect on
lung cancer survival.

Large lung cancer screening databases provided valuable empirical evidence using
standardised definitions [4, 5]. Retrospective reviews of such databases are now driving
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management protocols. This is exemplified by the shift in the size threshold for a positive
result for solid nodules first to 5 mm [90] and later to 6 mm on baseline screening [91, 92].
This cut-off is now also used by NCCN [93], LungRads [94-96], and the Fleischner [15, 16]
and British Thoracic Society [17] guidelines.

In conclusion, it is important to develop a consensus definition of PSNs. Such a definition is
important for the management and treatment, especially when the solid component is small,
as already reflected in the I-ELCAP [89] and LungRads [96] reporting system as well as the
Fleischner [15, 16] and British Thoracic Society [17] guidelines.
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Appendix A

Part Solid - All Concept

Embase

=

© © N o g k~ w N

[y
©

11.
12.
13.

part-solid.mp.
partsolid.mp.
semi-solid.mp.
semisolid.mp.
subsolid.mp.

ground glass.mp.
lor2or3or4orSor6
lung cancer/

lung tumor/

((lung or pulmonary) and (cancer or cancers or tumor or tumors or carcinoma or
carcinomas or neoplasm or neoplasms)).mp. [mp = title, abstract, heading word,
drug trade name, original title, device manufacturer, drug manufacturer, device
trade name, keyword]

8or9orl0
mortality/or cancer mortality/

disease free survival/or cancer survival/or disease specific survival/or event free
survival/or cancer specific survival/or long term survival/or metastasis free
survival/or survival/or overall survival/
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14.
15.
16.

17.
18.
19.

20.

21.
22.
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recurrent disease/
metastasis/or lung metastasis/

(mortality or survival or recurrence or metastasis or metastases or death rate or
relapsing disease or relapse).mp. [mp = title, abstract, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name,
keyword]

12 or13or 14 or150r16
computer assisted tomography/

(CT scan or CT scans or CAT scan or cat scans).mp. [mp = title, abstract,
heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword]

(Comput$ adj3 Tomography).mp. [mp = title, abstract, heading word, drug trade
name, original title, device manufacturer, drug manufacturer, device trade name,
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PS all concept

=
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13.
14.

Solitary Pulmonary Nodule/or part-solid.mp.
part solid.mp.

semi-solid.mp.

semisolid.mp.

subsolid.mp. or Solitary Pulmonary Nodule/
ground glass.mp.

ground-glass.mp.
lor2or3or4or5or6or7

Disease-Free Survival/or Survival Analysis/or Survival/or Survival Rate/or
survival.mp.

Hospital Mortality/or Mortality/or mortality.mp.
Recurrence/or Neoplasm Recurrence, Local/or recurrence.mp.
metastasis.mp. or Neoplasm Metastasis/

metastases.mp. or Neoplasm Metastasis/

fatality.mp.
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Abbreviations
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DFS

GGO

fatalities.mp.
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cancer.mp. or Neoplasms/

cancers.mp. or Neoplasms/

carcinoma.mp. or Carcinoma/or Carcinoma, Small Cell/or Carcinoma, Non-
Small-Cell Lung/or Carcinoma, Squamous Cell/or Carcinoma, Adenosquamous/

carcinomas.mp. or Carcinoma/

tumor.mp. or Neoplasms/

tumors.mp. or Neoplasms/

17 or 18 or 19 or 20 or 21 or 22

lung.mp. or Lung/

pulmonary.mp.

24 or 25

23 and 26

Lung Neoplasms.mp. or Lung Neoplasms/

27 or 28

CT scan.mp.

CT scans.mp.

CAT scan.mp.

CAT scans.mp.

Tomography, X-Ray Computed/or computed scan.mp.
Tomography, X-Ray Computed/or computed scans.mp.
Tomography, X-Ray Computed/or computed assisted tomography.mp.
computerized scan.mp.

computerized scans.mp.

30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38

8 and 16 and 29 and 39

Adenocarcinoma-in-situ
Disease-free or relapse-free survival

Ground-glass opacities
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Key points
Lung cancers manifesting as PSNs are slow growing with high cure rates.
Upper limits of the solid component are important for correct interpretation.
Consensus definition is important for the management of PSNs.

Median disease-free-survival (DFS) increased with decreasing size of the
nodule.
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Table 2

Publications on nodule category of PSN < 80%, listed by the different groups reported in each study. For each
group, the number of patients, follow-up time, lymph node metastases, disease-free survival (DFS), overall
survival (OS), and R1 (ratio of solid component to the overall nodule size) is given

Ret First #.01 FU LN NSN PSN-

R1[%)
# Author Patients yrs_mets 0 1 s i f15 o a5 [so s fso Jas so fss Jeo les [ s [so Jes s s

Table 2A. Mo size limitation and less than 50 mm

=71 Seki 65 5 1 100%

#56 Aokage 39 [s5 | na | 97.4%

255 Yanagawa 83 7 o 96.3% 98.9%

263 Nakamura 5 [s] o0 | 96.0%

276 Matsuguma 7% | 5| NA 58.7% |

Number of patients 253

Table 2B. Adenocarcinoma 30 mm or less

2 Higashi 13 [5[0 100%

#68 Takashima 16 4 | NA 100%

260 Cho 71 5 [ NA 100% 98.6%

57 Duann 46 5 0 100% 97.5%

278 Tsutani 239 3 2 96.1%' 97.6%"

#81 Okada 304 3 B 97.0% 97.0%

265 Yano 783 5 [ MNA 96.5% 96.7%

#35 Ohde 23 5 [ NA 95.7% (LCS)
267 Aoki 24 0] 1 95.5%*
Number of patients 1519

Table 2C. Adenocarcinomas of size 20 mm or less

266 Kodama 52 3 o 100%

#69 lkeda 44 5 o

280 Kakinuma 17+ 5 [ NA 98%

#74 Shi 19 5 0

Number of patients 132

Table 2D. inomas of size 10 mm or less

64 Sakurai IENAL 100% [ 9E.0% I |
854 Asamura s [s]o 100% | |
Number of patients 98

Total patients (Tables 2A.20) 2042

NSN = Nonsolid nodule, defined as R1 = 0% or GGO =100%; PSN = part-solid nodule, defined as R1 = 1-79%; SN = solid nodule, defined as R1
=100% (alternatively R2 = 0%), and PSN=80%

*
Study did not report on survival rate, rates estimated from figure.

fNumbers based on length method reported in the study. Mean 5-year relapse-free survival and mean number of patients having a GGO extent of
50% or more among seven institutions

ADFS: 96.4% lobectomy (/7= 90), 96.1% segmentectomy (/7= 56), 98.7% wedge (/7= 93); OS: 97.6% lobectomy, 98.2% segmentectomy, 98.7%
wedge. For calculation of median survival rates, the lowest DFS and OS among the different types of surgery were used to provide conservative
estimates
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Table 3

Page 24

Publications on nodule category of PSN=80%, listed by the different groups reported in each study. For each
group, the number of patients, follow-up time, lymph node metastases, disease-free survival (DFS), overall
survival (OS), and R1 (ratio of solid component to the overall nodule size) is given

Ref First #0f FU N NSN
R1(%)
# Author Patients yrs _mets [+] 1 5 10 |15 |20 25 (30 |35 45 |50 |55 |60 |65 70 |75 (80 |85 [90 |95 |100

Table 3A. No size limitation and less than 50 mm

#79|Hwang 197 ? 0 20%* 95%* size <=50 mm

#71|Seki 49 5 |2 61.9%" size <=50 mm
#56|Aokage 134 5 NA T76.2%

#58|Yanagawa 57 7 0 60.1% 86.3% size <=50 mm; R1=37%-100% or GGO%=0%-63%
#70|Sakao 38 5 2 78.9% size <=50 mm

[#70] 27 [s[9 28.1%

#63|Nakamura B8 5|20 71.0% size 30-50 mm
#75|Lederlin 63 10 | NA 51.0% 43.0% size <=50 mm

876 ima 307 5 NA B0.6% size <=50mm

Number of patients 1005

Table 3B. inom, a 30 mm or less

#77|Shiono 138 5 2 57.3% 86.8%

#60|Cho 26 5 NA 85.0% 95.5%

#65|Yano 755 5 NA B8.2% 92.7%

#62|Li 321 5 29 B4.5%° 84,6%°

#58|Tsutani 182 [3 |11 85.0%°

#B81|Okada 198 3 |30 B0.0% 92.0%

#72|Higashi 54 5|0 48%"

67| Acki 30 o] 5 TI%*

=67 73 10 | 19 45.5%"

#68|Takashima 36 4 | NA T2%

Number of patients 1813

Tabie 3C. inomas of size 20 mm or less

&73|Inoue 35 5 0 100% 100%

#69|lkeda 115 5 |12 83.9%

#74|5hi 166 5 NA B1.4% R1=32 3%-100% or GGO%=0%-67.7%
#B0|Kakinuma 103t 5 NA TB%

#66|Kod 52 3 3 72.0%

Number of patients 471

Table 3D. Adenocarcinomas of size 10 mm or less

#54|Asamura 20 5 3 94.0%

#61|Hattori a5 5 0 97.8% 100%

#64 62 5 0 98.0% 98.0%

Number of patients 82

Total patients (Tables 3A-3D) 3371

NSN = Nonsolid nodule, defined as R1 = 0% or GGO = 100%; PSN = part-solid nodule, defined as R1 = 1-79%; SN = solid nodule, defined as R1
=100% (alternatively R2 = 0%), and PSN=>80%

*
Study did not report on survival rate, rates estimated from figure.

a . . . .
DFS was 95.5% for p-stage IA (/7= 35) and 61.9% for IB (/7= 14). For calculation of median survival rates, the lowest DFS in stage IA and IB
was used to provide conservative estimates.

bDFS for subgroups of different path subtypes, 100% for AAH, 100% for AlS, 100% for MIA, 95.2% for LPA, 95.2% for PPA, 100% for IMA,
93.1% for MPA, 93.3% for APA and 84.6% for SPA. For calculation of median survival rates, the lowest DFS among the different subtypes was
used to provide conservative estimates.

COS for subgroups of different path subtypes, 100% for AAH, 100% for AIS, 96.7% for MIA, 95.2% for LPA, 93.0% for PPA, 100% for IMA,
88.0% for MPA, 90.2% for APA and 84.6% for SPA. For calculation of median survival rates, the lowest OS among the different subtypes was used
to provide conservative estimates.

dDFS was 91.0% for lobectomy (7= 154) and 85.0% for segmentectomy (/7= 28). For calculation of median survival rates, the lowest DFS and OS
among the different types of surgery were used to provide conservative estimates.

61DFS was 82% for low FDG (7= 33) and 48% for high FDG and CEA <20 (7= 21). For calculation of median survival rates, the lowest DFS in
the two subgroups was used to provide conservative estimates
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7LNumbers based on length method reported in the study. Mean 5-year relapse-free survival and mean number of patients having a GGO extent of
less than 50% among seven institutions
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