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The lungs consist of an extensive lymphatic network to re-
main dry and healthy (1). Intrapulmonary lymph nodes 

(IPLNs) are located within the lung parenchyma, thus ex-
cluding peribronchial nodes and nodes in the mediastinum. 
Although IPLNs likely do not represent the majority of be-
nign nodules (2–4), radiopathologic studies have consistent-
ly recorded several morphologic characteristics, which en-
ables the accurate identification of these nodules (2,3,5–14). 
Ahn et al (15) coined the term perifissural nodule (PFN) to 
represent the CT presentation of IPLNs and were the first to 
show that nodules classified as PFNs were never malignant. 
Exempting such nodules from extra follow-up could reduce 
the number of unnecessary follow-up CT scans.

The recommendation to not further investigate PFNs 
is given by latest nodule management guidelines from the 
British Thoracic Society (16), Fleischner Society (17), and 
American College of Radiology (18), but there is no men-
tion of PFNs in the American College of Chest Physicians 
(19) or National Comprehensive Cancer Network guidelines 
(20). To provide a comprehensive overview of the literature 
concerning PFNs, we reviewed the reasoning behind the 
definition of a PFN, the performance of radiologists classify-
ing nodules as PFNs, and the reported prevalence of PFNs.

Radiopathologic Correlation of IPLNs

Summary Points
1. Eleven studies, nine of which were published be-

fore 2008, investigated the CT features of pathologically 
confirmed IPLNs.

2. IPLNs are predominantly well-defined noncalcified 
solid nodules up to 12 mm in diameter located in the 
middle or lower lobes.

3. Almost all IPLNs were within 15 mm of the pleura, 
half of which were attached; most studies did not explic-
itly mention fissures.

4. Lack of arterial attachment may be used to distin-
guish IPLNs from adenocarcinomas.

Although all lung lymphatics ultimately drain to the hi-
lar lymph nodes, the flow occurs in two opposite direc-
tions: While the central lymph drainage follows arteries 
and airways toward the larger bronchi bifurcations, the 
peripheral lymph drainage accompanies the interlobular 
septa toward the visceral pleura (Fig 1) (21–23). It has 
been observed that the pulmonary lymphatic drainage 
rate is higher toward the periphery and lower lobes due to 
respiration movements and gravity, respectively (22,24). 
Whereas bronchopulmonary lymph nodes are common 
down to the third or fourth generation of bronchi, pathol-
ogy textbooks note that IPLNs are rarely found (22–27).

Several radiopathologic studies on IPLNs have been 
published (largest sample size = 62) (Table E1 [supple-
ment]) (2,3,5–14). The pooled results reveal that the 
majority of IPLNs are located in the middle or lower 
lobes (86% [247 of 287]), have a solid attenuation 
(99% [198 of 200]), and have sharp borders (98% [193 
of 197]). Sizes larger than 15 mm have been described, 
but the majority are not larger than 12 mm. The shape 
of IPLNs is usually identified from the transverse CT 
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4. The three newer criteria allow PFNs to be located more 
than 5 mm from a fissure; the two most recent criteria consider 
distance from the pleura instead of the fissure.

5. Maximum nodule size or lobe location have not been 
included in PFN criteria.

PFNs are the CT representation of IPLNs. Review of the 
literature shows that CT features used to classify opacities 
as PFNs vary considerably across studies (Table 1). The first 
study to define PFNs (15) discussed that benign noncalci-
fied nodules were more likely to be solid (28), polygonally 
shaped (28), have a long- to short-axis diameter ratio (as-
pect ratio) of greater than 1.78 (28), be in a subpleural loca-
tion (28), do not grow (29–31), have smooth margins (31), 
and have vascular, fissure, or pleural attachments (31). The 
authors subsequently defined PFNs as “a subset of [non-
calcified lung nodules] that were solid, well circumscribed, 
smoothly marginated, and either in contact with or within 
5 mm of a major, minor, or accessory fissure” (Table 1) (15). 
The reason for omitting most of the benign characteristics 
from their definition was justified by the focus of the study: 
to investigate the malignancy potential of nodules adjacent 
to fissures. With the option to consult another radiologist 
when in doubt, one radiologist classified 234 of 837 non-
calcified nodules as PFNs (28%) (15); none of the nodules 
classified as PFNs were found to be malignant within the 
7.5-year follow-up period.

de Hoop et al (32) validated this finding in the Dutch-Bel-
gian Randomized Lung Cancer Screening Trial (NELSON) 
and additionally investigated the natural course of PFNs 
(33). A new definition that distinguished between typical and 
atypical PFNs was introduced, the latter being less narrowly 
defined by adding shape limitations and removing fissure 
dependency (Table 1, Fig 2). In this study, 4026 noncalci-
fied nodules were independently evaluated by two blinded 
independent groups of three trained medical students each. 
Disagreements were arbitrated by a radiology researcher, nec-
essary in 5% of the nodules (200 of 4026). A total of 20% 
(794 of 4026) were classified as typical PFNs and 3% (125 of 
4026) as atypical PFNs, of which one-third (42 of 125) were 
not attached to a fissure. Six percent of the fissure-attached 
nodules (230 of 4026) were classified as non-PFN. Despite 
16% of the typical PFNs (123 of 794) and atypical PFNs (20 
of 125) showing growth, none developed into a malignancy 
within 5.5 years.

A subsequent study used scans from the second, third, and 
final NELSON screening rounds to investigate the number 
of PFNs among new nodules (34). Two radiologists indepen-
dently classified all included nodules as PFN or non-PFN using 
the criteria by de Hoop et al (32). Only fissure-attached nod-
ules were included in their study, which excluded 93% (1377 
of 1484) of new solid nodules. Of the 97 included nodules, 58 
(60%) were classified as PFNs; none of the 10 malignancies 
were classified as PFNs.

The study by Mets et al (35) concluded that findings from 
PFN morphology and prevalence from screening cohorts 
could be applied to the clinic. They used a nested cohort 

images and can be grouped into three similarly sized catego-
ries: round, oval, and angular (or polygonal).

Studies indicate that roughly half of IPLNs are attached to 
the visceral pleura (Table E1 [supplement]). The distance of the 
lesion from the pleura is reported to be within 15 mm from the 
pleura for 96% (259 of 271) to 99% (267 of 271) of IPLNs and 
to be within 10 mm for 88% (238 of 271) to 94% (255 of 271). 
Different descriptions for “pleura” were likely used: Only two 
studies explicitly mentioned IPLNs attached to major fissures as 
separate from those attached to the pleura (8,10).

Extending linear densities from the lesion to the pleura have 
been described as early as 1985 (5), but there is a discrepancy 
on what linear densities represent anatomically (thickened inter-
lobular septa, ectatic lymph channels, or veins). This may have 
led to the large variance in observed frequencies of concomitant 
linear densities (5%–100%). The most recent and largest CT 
study on IPLNs did not explicitly use the term linear density 
but included an image showing such a structure attached to an 
IPLN (14).

Classification of a PFN at CT

Summary Points
1. The term perifissural nodule was coined in 2010 and 

originally required the nodule to be distanced no more than 5 
mm from a fissure.

2. In total, four PFN criteria have been described from 
seven studies in which criteria were reported.

3. All studies agreed that only noncalcified solid nodules with 
sharp borders and a regular shape may be considered PFNs.

Abbreviations
IPLN = intrapulmonary lymph node, NELSON = Dutch-Belgian 
Randomized Lung Cancer Screening Trial, NLST = National Lung 
Screening Trial, PFN = perifissural nodule

Summary
Nonuniform literature descriptions of what defines an intrapulmo-
nary lymph node currently contribute to observer variability and risk 
of misclassification; the high prevalence of intrapulmonary lymph 
nodes as cause of nodules incidentally seen at chest CT makes them 
an important and an attractive subject to reduce follow-up CT stud-
ies, provided a safe definition is uniformly applied.

Essentials
 n The authors provide an overview of perifissural nodules (PFNs) 

and discuss the gaps in knowledge in defining PFNs.
 n Intrapulmonary lymph nodes (IPLNs) are more common than 

previously thought and can be morphologically distinguished from 
malignancies on CT.

 n IPLNs are generally characterized on CT as noncalcified solid 
nodules with sharp margins; a round, oval, or polygonal shape; 
distanced 15 mm or less from the pleura; and a diameter of 12 
mm or less.

 n The term perifissural nodule has a short history with four varying 
definitions based on different combinations of typical IPLN CT 
features.

 n All recommendations for classification and management of PFNs 
are presented in a decision tree.

http://radiology-cti.rsna.org


Radiology: Cardiothoracic Imaging Volume 2: Number 4—2020 n rcti.rsna.org 3

Schreuder et al

Table 1: Perifissural Nodule Definitions across Studies

Study Term Density Margin Shape Size Location
Linear  
Densities

Ahn et al, 2010 
(15)

PFN (page 952) Noncalcified 
solid

Well circum-
scribed

NA NA 5 mm of a 
major, minor, or 
accessory fissure

NA

de Hoop et al, 
2012 (32)

Typical PFN 
(page 613)

Noncalcified 
solid

Smooth Oval, lenti-
form, or 
triangular

NA Fissure-attached NA

Atypical PFN 
(page 613)

Noncalcified 
solid

Smooth Oval, lenti-
form, tri-
angular, or 
convex on 
one side and 
rounded on 
the other

NA NA NA

Mets et al, 2018 
(35)

PFN (page 1096) Noncalcified 
solid

Smooth Oval or trian-
gular

NA 5 mm of a fis-
sure or pleura

NA

Schreuder et al, 
2018 (36)

Typical PFN 
(page 3)

Noncalcified 
solid

Sharp Lentiform, tri-
angular, or 
polygonal

10.4 mm* 10 mm of a 
major, minor, 
or accessory fis-
sure or visceral 
pleura

Yes

Atypical PFN 
(page 3)

Noncalcified 
solid

Sharp Lentiform, 
triangular, 
polygonal, 
or spherical†

10.4 mm* 10 mm of a 
major, minor, 
or accessory fis-
sure or visceral 
pleura†

Yes†

Note.—The existing definitions of PFNs from four studies. NA = not applicable, PFN = perifissural nodule.
* As part the nodule inclusion criteria; no PFN size limit was explicitly given.
† Two of the three typical shape, location, or linear density criteria must be met.

Figure 1: Secondary lobules. The centrilobular artery (blue) 
and the terminal bronchiole run in the center. Lymphatics (yellow) 
and veins (red) run within the interlobular septa. (Reprinted, with 
permission, from reference 23.)

containing all 228 patients with incident lung cancer and 684 
randomly selected controls. Their PFN definition combined 
criteria from the two previous studies: eligible lesions were 
those distanced within 15 mm of the pleura or fissure and had 
an oval or triangular shape (Table 1). As defined by a single 
trained reader, 21% (262 of 1278) were classified as PFNs 
(12% [69 of 599] among the patients with lung cancer; 28% 
[193 of 679] among the controls). For those with follow-up 
scans, growth was observed in 21% (six of 28). No PFN was 

linked to a registered lung cancer within the median follow-
up period of 53 months.

From the studies described to this point (15,32,34,35), six 
components were used to define a nodule as a PFN: attenu-
ation, consistency, borders, shape, relation to a fissure, and 
relation to the pleura. All studies agree that prerequisites for 
PFNs are noncalcified solid nodules with sharp borders and a 
regular shape. Most PFN shapes were found to be triangular 
(44% [102 of 234]) or ovoid (42% [98 of 234]), while a mi-
nority were round (8% [18 of 234]), rectangular (6% [13 of 
234]), or dumbbell shaped (1% [three of 234]) (15). There is 
no agreement regarding the maximum allowed distance from 
a fissure: Han et al applied 0 mm (34), Ahn et al applied 5 
mm (15), Mets et al 15 mm (35), and de Hoop et al any dis-
tance (atypical PFNs) (32). Only Mets et al (35) included the 
relationship to the pleura in their definition. Nodule growth 
was not considered an exclusion criterion for PFNs (assuming 
all criteria continue to be met) (32,35).

PFNs: Surely Benign?

Summary Points
1. Most studies concluded that none of the nodules clas-

sified as PFNs turned out to become malignant; these studies 

http://radiology-cti.rsna.org
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How Often Do We See PFNs?

Summary Points
1. The prevalence of PFNs ranges from 1% to 66% of all 

nodules according to the literature.
2. Studies that primarily focused on PFNs identified pro-

portionally more PFNs (23%) compared with studies in 
which this was a secondary objective (10%).

3. It was estimated that 24%–44% of noncalcified nodules 
would be classified as PFNs in a lung cancer screening setting.

To gauge the impact of including PFNs into nodule manage-
ment guidelines, the final section of this review attempts to esti-
mate the prevalence of PFNs. Numbers for prevalence of PFNs 
reported in the literature vary from 1% to 66% due to differing 
cohorts and methods (Table 2). Whereas only 1% of the nodules 
in the Pan-Canadian Early Detection of Lung Cancer Study (70 
of 7008) were classified as PFNs, the British Columbia Cancer 
Agency study found a proportion of approximately 10% (501 of 
5021) (38). The 10-fold difference in PFN prevalence was in the 

included a very small sample of malignant nodules and did not 
investigate variability between expert readers.

2. One study from 2018 showed that agreement between 
experienced radiologists is fair to moderate and that there is a 
small chance of misclassifying cancers as PFNs.

3. Most misclassified cancer nodules were located in the up-
per lobes (11 of 13, 85%) and classified as atypical PFNs (16 
of 21, 76%).

4. It was estimated that 0%–0.43% of cancers would be 
misclassified as PFNs in a lung cancer screening setting.

Despite the different definitions, Ahn et al (15), de Hoop et 
al (32), and Han et al (34) reported that none of the nod-
ules classified as PFNs turned out to be cancer. However, the 
percentage of malignancies were 1% (10 of 837), approxi-
mately 2% (exact frequencies not reported), and 10% (10 
of 97), respectively. This means that the probability of clas-
sifying cancers as PFNs was small, simply because they were 
rare. Mets et al (35) used a nested cohort where 27% of the 
included patients (186 of 697) were incidentally diagnosed 
with lung cancer; however, the number of annotated nodules 
at CT traceable to a registered lung cancer was not reported. 
Only two studies applied more than one observer (32,34).

Schreuder et al (36) quantified both the interobserver 
agreement and the risk of misclassifying small solid ma-
lignant nodules as PFNs. They showed that the agreement 
among experienced radiologists is fair to moderate and that 
the chance of a PFN turning out to be cancer is small, but 
not zero. All solid lung cancer nodules with a diameter be-
tween 5 and 10 mm (n = 81) and 278 randomly selected 
benign nodules from the National Lung Screening Trial 
(NLST) were included (36). Six experienced chest radiolo-
gists were instructed to distinguish between PFNs and non-
PFNs (Table 1). Morphologic definitions were provided but 
not individually documented because observers used their 
“intuition” throughout the reading to approximate the clin-
ical routine. Each observer’s performance is shown in Figure 
3. Nineteen percent of the cancers (13 of 70) were 
misclassified by at least one reader as a PFN, and two 
cancers (two of 70, 3%) were misclassified by three 
readers. The cancer misclassification rate ranged 
from 0% (0 of 125) to 5% (eight of 163). The main 
limitation of that study was that most CT studies 
were obtained with 2-mm slice thickness, preventing 
proper assessment of the coronal and sagittal planes.

Furthermore, that study showed that all but two 
of the 13 nodules misclassified at least once were 
located in the upper lobes, and the error rate was 
smaller for typical PFNs compared with atypical 
PFNs (0%–4% vs 0%–9%) (36). Combining all 
readings, less than 1% (five of 533) of all typical 
PFNs were malignancies, whereas this proportion 
was 4.8% (16 of 332) among atypical PFNs. It was 
estimated that the proportion of cancers diagnosed 
among nodules classified as PFNs in the NLST CT 
cohort would range from 0% to 0.43%  (Equation 
E1 [supplement]).

Figure 2: Visual guidelines on classifying a nodule as a PFN according to de 
Hoop et al (32). A typical PFN was defined as “[a] fissure-attached, homogeneous, 
solid nodule that had smooth margins and an oval, lentiform, or triangular shape.” 
Atypical PFNs “either met all [typical PFN] features but were not attached to a fis-
sure or were fissure-attached nodules, convex on one side and rounded on the 
other.” (Reprinted, with permission, from reference 32). PFN = perifissural nodule.

Figure 3: Results of six readers who participated in the study by Schreuder et al (36). Read-
ers classified a set of preselected nodules as either PFN or non-PFN while blinded to whether 
the nodule was benign or malignant. Reader E classified 155 of 246 (63%) benign nodules and 
eight of 70 (11%) cancers as PFNs; Reader F classified 125 of 246 (51%) benign nodules as 
PFNs without misclassifying any cancers. (Reprinted, with permission, from reference 36). PFN 
= perifissural nodule.
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recognition that these nodules are likely benign, resulting in the 
reader’s reluctance to document their presence. Winkler Wille et 
al (39) classified 10% of the nodules (114 of 1152) in the Dan-
ish Lung Cancer Screening Trial CT cohort as PFNs (40), of 
which one turned out to be a lung cancer. Both studies did not 
provide methods used for identifying PFNs.

Two studies report the prevalence of PFNs in children 
younger than 13 years: Samim et al (41) used the PFN definition 
from de Hoop et al (32) but grouped typical and atypical PFNs 
together. A consensus reading classified 66% of the nodules (39 
of 59) as PFNs. Verhagen et al (42) included children with ex-
trathoracic malignancies in their study. A nodule was only con-
sidered a PFN if all four readers classified it as such. By using the 
definition from Mets et al (35), a PFN prevalence of 35% (36 of 
103) was found. The authors concluded that PFNs are common 
in children and comparable in prevalence between those with 
and without known malignancies, and that extra caution should 
be taken to avoid labeling metastases as PFN.

In summary, Ahn et al (15) reported a higher prevalence 
(28% [234 of 837]) than de Hoop et al (32) (23% [919 of 
4026]) (Table 2). The three cohorts that did not report their 
methods revealed the lowest PFN prevalence rates (10% [114 
of 1152], 1% [70 of 7008], and 10% [501 of 5021]) (38,39). 
Among adult nested case-control studies (which tend to overes-
timate prevalence), Mets et al (35) reported a PFN prevalence 
rate of 44% (262 of 599) and Schreuder et al (36) 50% (159 of 
316). Note that this finding by Schreuder et al (36) was based 
on agreement among at least three of the six readers; unanimous 
agreement would have resulted in 18% prevalence (56 of 316). 
Han et al (34) reported 4% (58 of 1484) among fissure-attached 
new solid nodules. Pooling the studies resulted in a PFN preva-
lence estimate of 12% (2392 of 20 605) (Table 2).

For completion, another estimation calculation was per-
formed using the Schreuder et al (36) results. Considering the 
range of performances from six radiologists, the minimum and 
maximum prevalence of PFNs in the NLST was estimated to lie 
between 24% and 44% among all noncalcified nodules (Equa-
tion E2 [supplement]). The range of uncertainty reflects the ob-
server variability of what is considered a PFN.

What We Know and What We Don’t

Summary Points
1. Whether a nodule is classified as a PFN or not depends 

on the PFN definition used and the observer.
2. The risk of misclassifying PFNs as malignancies can be 

minimized by limiting candidates to only well-defined solid 
nodules not attached to arteries and no larger than 12 mm; 
PFNs should display a typical shape in at least two orthogonal 
views and be fissure-attached or located in the middle or lower 
lobes within 15 mm of the pleura.

3. Recommendations for standardizing the classification of 
nodules as PFNs based on the current evidence were incorpo-
rated into a decision tree.

The morphologic criteria and the observer determine whether 
a nodule is classified as a PFN or not. Misclassifying a cancer 

as a PFN is likely to lead to a delay in diagnosis, and misclas-
sifications are unavoidable on a large scale. The goal is to find a 
balance between correctly identifying as many benign PFNs as 
possible while keeping the probability of misclassifying malig-
nancies as low as reasonably possible. In this section, we discuss 
the various gaps in knowledge and provide recommendations 
for clinicians based on the available evidence.

All PFN definitions agree that only noncalcified solid nod-
ules with sharp borders and regular shapes may be considered 
for classification as PFNs (15,32,35,36). Besides those features, 
shape is the most important determinant of a PFN. While oval, 
triangular, and polygonal shapes are highly suggestive for IPLNs, 
roughly one-third are round (Table E1 [supplement]). However, 
both benign and malignant nodules may have round shapes due 
to unrestricted three-dimensional growth (2,9,14,28,29,31). 
Forbidding round nodules from being classified as PFNs may 
therefore increase interrater agreement and reduce false-positive 
PFN classifications.

A limitation across all included studies was that only the 
two-dimensional nodule shape in one of the orthogonal planes 
was described, which can be an inaccurate representation of 
the nodule as a whole (Figs 4–6). No study has investigated the 
difference in classification performance in thin- versus thick-
slice CT, nor the consequences of a protocol that mandates 
the assessment in all three orthogonal planes. However, such 
studies may be unnecessary now that it is common practice to 
obtain thin-slice CT ( 1.25 mm). Figures 4b, 5c, and 6a are 
examples of nodule cross-sections that may not be considered 
typical PFN shapes. We hereby advocate that a fissure-attached 
PFN should display a lentiform or polygonal shape in at least 
two orthogonal planes. For IPLNs that are not fissure-attached 
(juxtapleural), the nodules are unrestricted on all sides and are 
therefore hypothesized to be ovular in shape in all three or-
thogonal planes.

No diameter restrictions have yet been applied for PFNs. 
There is a downward trend in the average IPLN size in the past 15 
years which may reflect improvements in CT resolution (2,11–
14). PFN studies using nonnested adult cohorts reported mean 
diameters no greater than 4.7 mm (15,32), which is less than 
the 6- or 8-mm threshold at which nodule guidelines begin to 
advise caution (16–20). We support the recommendation from 
two guidelines to exempt PFNs up to 10 mm in mean diameter 
(average diameter from two perpendicular measurements) from 
additional follow-up (16,18). Because a volume measurement is 
required to be able to calculate the mean diameter, we suggest 
a practical equivalent of 12 mm in maximum diameter using 
electronic calipers.

Extending linear densities was described as a reliable sign of 
benignity in two studies (2,9), but this finding was not consis-
tently reproduced (Table E1 [supplement]). There is still no de-
scription of what extending linear densities are radiologically or 
what they represent pathologically. The extent that this feature 
influenced the radiologists’ decision in classifying nodules as 
PFNs remains unknown (36).

Among other structures, linear densities may represent ves-
sels. Kawaguchi et al (13) and Barnett et al (14) described that 
adjacency or termination of one or multiple veins (and no 
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arteries) was more common in IPLNs (50% and 94%, respec-
tively) than malignancies (21% and 21%, respectively). The 
additional finding that 98% of adenocarcinomas were attached 
to some vessel (artery and/or vein) (14) suggests that linear 
densities may not be sufficiently discriminatory and should 
therefore not be used as a PFN criterion. The lack of an arterial 

attachment appears to be a very promising CT biomarker for 
distinguishing PFNs from malignancies, though perhaps not 
from metastases (14).

Two of the four definitions divided PFNs into “typical” from 
“atypical” subcategories (32,36). One did not result in any can-
cer misclassifications (32), while the other found that atypical 

Figure 4: Three CT views of a nodule classified as a perifissural nodule. The shape is triangular in the (a) axial plane, triangular and/or round in 
the (b) coronal plane, and oval and/or lentiform in the (c) sagittal plane. The major fissure is not influenced by the nodule. The white arrows point at 
the nodule; the black arrows point at the attached fissure.

Figure 5: Three CT views of a nodule classified as a perifissural nodule. The shape is flat and/or oval in the (a) axial and (b) coronal planes 
and polygonal in the (c) sagittal plane. The nodule curves with the minor or accessory fissure. The white arrows point at the nodule; the black arrows 
point at the attached fissure.

Figure 6: Three CT views of a nodule classified as a perifissural nodule. The shape is oval and/or polygonal, lentiform, and triangular in the (a) 
axial, (b) coronal, and (c) sagittal planes, respectively. It is located juxtapleurally but not perifissurally; this is a limitation to the term perifissural nodule. 
The white arrows point at the nodule.
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PFNs had a fivefold higher risk of being a malignancy compared 
with typical PFNs (36). Subgrouping PFNs may provide the 
option to personalize follow-up recommendations or customize 
classification criteria.

Almost all included studies report the majority of IPLNs 
being in the middle or lower lobes or below the level of the 
carina (Table E1 [supplement]). The finding that 85% of the 
cancers misclassified as PFNs (11 of 13) were located in the 
upper lobes warrants caution, especially among atypical PFNs 
(36). Regarding pleural distance, the overwhelming major-
ity of IPLNs (96%–99%) were within 15 mm of the visceral 
pleura (Table E1 [supplement]). The literature did not specify 
whether the pleura included fissures. This missing detail is im-
portant in retrospect because the fissure is key to the original 
definition of a PFN (15,32,34). Later definitions broadened 
the “fissure” criterion to include all visceral pleural surfaces 
(35,36) (Table 1). We acknowledge that non–fissure-attached 
IPLNs remain more difficult to distinguish from non-IPLNs 
due to their less-than-typical shape, for which we advise more 
stringent assessment criteria.

Literally, a “PFN” that is not close to a fissure is a misno-
mer (35,36). Juxtapleural nodule with benign features would be 
a more accurate term for nodules close to any pleural surface 
(43). However, introducing a new term at this point may only 
generate more confusion. Rather, it is vital that future studies 
should specify which PFN criteria were used. We condensed all 
the recommendations discussed above into a decision tree to 
determine whether a CT-detected nodule should be considered 
a PFN (Fig 7). Among eligible nodules, different criteria apply 
depending on whether the nodule is fissure-attached or juxta-
pleural. No special treatment is required for new nodules (34).

The evidence supporting the decision tree is limited and is 
largely based on expert opinion; a revision will likely be required 
in several years. Another way to improve the accuracy of classify-
ing nodules as PFNs is with the support of computer algorithms. 
One study developed a network that achieved a PFN classifica-
tion performance close to that of human observers (based on the 
definition by de Hoop et al [32]) (44).

The consensus is that IPLNs are often identifiable at CT as a 
subset of noncalcified solid nodules with sharp margins; a round, 
oval, or polygonal shape; and distanced within 15 mm from the 
pleura. Most are located in the middle or lower lobes and attached 
to veins but not arteries. Among the four existing definitions for 
classifying nodules as PFNs, there is disagreement on the inclusion 
of round nodules and distance from the fissure; limitations on size 
and lung lobe location were yet to be applied. Being a rare occur-
rence, there are gaps in knowledge on the causes of malignancies 
being misclassified as PFNs. After reviewing the available evi-
dence, we developed a decision tree to provide clinicians with safe 
and structured guidance when classifying CT-detected nodules as 
PFNs that should subsequently be exempted from follow-up. We 
expect that this protocol would considerably decrease the number 
of unnecessary follow-up examinations while minimizing the risk 
of delaying the diagnosis of malignancies.
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