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\ Abstract

Pulmonary nodules are a frequent finding on chest CT. Many are
Perifissural Pulmonary Nodules (PFN), which are shown to be benign
on follow-up in lung cancer screening and routine care subjects and
represent intrapulmonary lymph nodes. Since a growing number of
patients that undergo CT have an oncology history, it is increasingly
important to have knowledge on whether metastases can mimic PFN
and whether these lesions should be treated with more suspicion in

oncology patients. We present eight oncology patients harbouring PFN
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Background

Pulmonary nodules are a frequent finding on chest Com-
puted Tomography (CT). Approximately a fourth of these repre-
sent perifissural nodules (PFN) [1,2]. Characteristically, PFN are
sharply circumscribed, homogeneous, noncalcified solid nod-
ules with an oval, lentiform or triangular shape [1]. In relation
to fissures, PFN are described as typical (ie. fissure-attached)
or atypical (i.e. perifissural location without visible attachment)
[1]. It has been shown that PFN do not represent early lung
cancer and should not routinely initiate follow-up imaging in a
screening setting [1-3].

In daily clinical practice many subjects have a history of ma-
lignancy and undergo chest CT to search for metastatic disease.
In this setting, CT-detected perifissural nodules can potentially
be misinterpreted as metastases leading to unnecessary di-
agnostic work-up or even withholding of potentially curative
therapy, or as benign lesions while actually being metastases.
Data on whether metastases can mimic PFN and whether these

to illustrate the current diagnostic uncertainty of this finding and high-
light the need for further prospective data collection.
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lesions should be treated with more suspicion in oncology pa-
tients is currently insufficient. We present a case series of eight
oncology subjects harbouring PFN to illustrate the current diag-
nostic uncertainty of this finding.

Case presentations

All cases are routine-care oncology subjects from secondary
and tertiary care centres, not originating from CT lung cancer
screening. They were consecutively collected by five thoracic
radiologists during daily-routine diagnostic interpretation. All
patients received thin section chest CT as part of their standard
clinical oncology work-up and surveillance. Six subjects had lon-
gitudinal chest CT scans showing imaging changes consistent
with pulmonary metastatic disease, and two subjects under-
went Video Assisted Thoracoscopic Surgical Excision (VATS) to
exclude pulmonary metastatic disease. Clinical information on
these cases is described in detail below, and is summarized in
Table 1.
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[ Table 1: Case characteristics.
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Sex/ Interval between most re- Prior CT Follow-ub CT imagin
Case Malignancy cent CT imaging and cancer imaging Figure Initial CT imaging findings . P . ging
Age (yr) . X . findings
diagnosis available
1)N docri
) Neuroendocrine Small, well-defined rounded
tumour of the 1) 3 months . . .
colon right upper lobe nodule in Growth and morphologic
i i j h .
1 M/ 74 Yes 1 c.Iose relation with the major change
2) Laryngeal carci- fissure.
X . . Additional bilateral typical
noma 2) At time of diagnosis
PFNs.
Small, well-defined rounded Growth and morphologic
Osteosarcoma of right lower lobe nodule in change
2 M /23 | the femur 5 years Yes 2 & . N ge-
close relation to the major fis-
sure. Additional bilateral PFNs.
1) Radiation
i - 1) At f di i h hologi
induced osteosar: ) me of diagnosis Small, well-defined ovoid nod- Growth and morphologic
coma ule along the left maior fissure change. Proof of several
3 F/41 | 2)Pelvis Ewing No 3 g . ) " | other lung metastases.
Three additional parenchymal
sarcoma )
nodules bilaterally.
2) 27 years
. ) Growth and morphologic
4 M/ 79 Oesophagus carci- 2 years Yes 4 Small weII—deﬁneFj no.dule change. Diffuse meta-
noma along the left major fissure. L
static disease
Trlangular well-defined nodule Growth and morphologic
Oropharyngeal in the apex of the left lower change. PET-CT confir-
5 M /55 | carcinoma 4 months Yes 5 lobe in close relation to the .g ’
N " mation of pulmonary
major fissure. Two additional A
. . metastatic disease.
suspicious solid nodules.
Transitional cell S'maII well-defined rounf:led Growth and morphologic
) . . . right lower lobe nodule in
6 M /67 | carcinoma of the At time of diagnosis No 6 . ) change. Proof of several
. close relation to the major
urinary tract X other lung metastases.
fissure.
Chondrosarcoma One lenticular and one triangu-
7 M /73 9 years No 7 lar nodule in close relation to PET-CT negative.
of the femur )
an accessory fissure.
Colorectal carci- Two small, well-defined angu-
8 M /60 | noma with liver 15 months No 8 lar subpleural nodules in the No interval change.
metastases left lower lobe.

Cases with perifissural nodules showing change on longitu-
dinal imaging, in keeping with pulmonary metastastic disease

Case 1: A 74 years old male with two primary malignancies;
a neuroendocrine colon carcinoma and a laryngeal carcinoma.
He had multiple typical PFNs bilaterally and the majority did not
change on longitudinal imaging. During follow-up a suspicious
round perifissural nodule was noted in the right upper lobe,
which was labelled most likely a metastasis based on growth
and morphologic transformation. When compared to prior im-
aging, the suspicious lesion developed from a benign appearing
perifissural nodule (Figure 1 A-C). More careful retrospective
evaluation of several older scans revealed that this perifis-
sural nodule had not always been present and had suddenly
appeared in a scan interval. In contrast, the other PFNs in this
patient were present on all scans and did not change in size or
morphology over time. The subject was referred to a specialized
center for head and neck cancer therapy and lost to follow-up.

Case 2: A 23 years old male with an osteosarcoma of the fe-
mur. A CT scan 5 years after baseline CT showed a well-defined
nodule in the right lower lobe at a location where previously a
presumed benign PFN was present (Figure 2 A-C). Again, care-
ful retrospective evaluation of several prior CT scans revealed

Figure 1: Case 1: A right upper lobe perifissural nodule in the axial
(A) and coronal (B) plane. Follow-up CT imaging demonstrating

growth and morphologic change (C).

J
that this nodule had not always been present, but appeared
in a scan interval. Since this patient was known with two prior
lung metastases, treatment strategy did not change. Given the
highly suspicious morphology, growth and patient history, local
radiotherapy was applied without obtaining pathological proof.

Case 3: A 41 years old female with two metachronous sarco-
mas in the pelvis. The first was a Ewings sarcoma treated with
radiation 27 years previously, the second a radiation-induced
osteosarcoma of the pelvis. A small well-defined ovoid nodule
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Figure 2: Case 2: A small right perifissural nodule in the axial (A)
and sagittal (B) plane. Follow-up CT imaging demonstrating growth
and morphologic change (C).
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Figure 3: Case 3: A small left perifissural nodule in the axial (A) and
sagittal (B) plane. Follow-up CT imaging demonstrating growth and

morphologic change (C).
\_ %

along the major fissure in the left lower lobe was found, which
was initially labelled a benign PFN (Figure 3 A-C). Three other
pulmonary parenchymal nodules were identified, which in the
absence of a previous chest CT scan were considered suspicious
for pulmonary metastases. At 4 months follow-up all four nod-
ules had grown significantly. Based on this rapid growth, the
four nodules were labelled metastases and palliative treatment
instituted. No pathological proof was obtained. The patient
died 2 months later secondary to metastatic disease.

Case 4: A 79 year old male with a 2 year history of oesopha-
geal carcinoma, treated with excision and gastric pull-up. Pul-
monary metastatic disease was suggested on an abdominal CT
performed for suspected appendicitis. Chest CT imaging con-
firmed multiple pulmonary and extrapulmonary metastases,
setting treatment goals to palliative care. Careful evaluation
of several prior CT scans revealed that all but one pulmonary
metastases were new. The largest metastasis along the left
major fissure was retrospectively found to be present on a CT
obtained 19 months before, and was at that time indistinguish-
able from a benign PFN (Figure 4 A-C). However, this perifissural
nodule had appeared in the 3 month scan interval since the last
CT. Along the same fissure a benign typical PFN was stable over
multiple CT scans.

Case 5: A 55 year old male with oropharyngeal cancer who
developed three new pulmonary nodules on a 4 month follow-
up chest CT. One of these nodules had typical morphology of
a PFN in the superior segment of the left upper lobe (Figure
5 A-C). The other two parenchymal nodules were suspicious
for pulmonary metastases. All three nodules grew on follow-
up, and were also found to be positive on Positron Emission
Tomography (PET). Given the characteristic clinical course, no
pathological confirmation was obtained. The patient died eight
months later from disseminated metastatic disease.

Case 6: A 67 years old male with a transitional cell carcinoma
of the bladder. The baseline CT scan demonstrated a typical PFN
in the right lower lobe (Figure 6 A-C). Over a period of 6 months
the perifissural nodule grew and multiple other parenchymal
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Figure 4: Case 4: A small left perifissural nodule in the axial (A) and
sagittal (B) plane. Follow-up CT imaging demonstrating significant
growth and morphologic change (C). )
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Figure 5: Case 5: A triangular left perifissural nodule in the axial (A)
and coronal (B) plane. Follow-up CT imaging demonstrating signifi-
cant growth and morphologic change (C). )
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Figure 6: Case 6: A right perifissural nodule in the axial (A) and
sagittal (B) plane. Follow-up CT imaging demonstrating growth and
\\morphologic change (C). /
nodules characteristic of pulmonary metastatic disease ap-
peared. Since the primary tumour progressed as well, this was

labelled metastatic bladder cancer and managed as such.

Cases with perifissural nodules that proved to be benign
intrapulmonary lymph nodes

Case 7: A 73 years old male with chondrosarcoma of the fe-
mur. He had two PFN, one lenticular and one triangular, adja-
cent to an accessory fissure in the right lower lobe (Figure 7).
Prior CT was not available to assess long term stability. Both
nodules were negative on a staging PET CT scan, and no other
suspicious metastatic lesions were identified. However, since
the primary tumour was PET negative diagnostic concern re-
mained over these PFN. The multidisciplinary team elected to
perform VATS wedge resection of both nodules. Histopathology
revealed benign intrapulmonary lymph nodes.

Case 8: A 60 year old male with colorectal carcinoma with
liver metastases appropriate for potentially curative partial liver
resection. At chest CT, two small, well-defined PFN were seen
(Figure 8). Both nodules had been stable over 15 month follow-
up. However, given the major liver resection proposed, the mul-
tidisciplinary team elected to excise both nodules using VATS
after hook wire guidance. Histopathology revealed two benign
intrapulmonary lymph nodes.
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Figure 7: Case 7: One lenticular and one triangular nodule along
a right lower lobe accessory fissure in the sagittal (A) and axial (B)

\\plane. /
\

Figure 8: Case 8: Two angular nodules with a pleural tag in the left
\\costophrenic sinus in the axial (A) and coronal (B) plane. /

Discussion

In this case series, we discuss the challenges of managing
perifissural nodules in oncology patients. Previous research has
shown that PFN are common and benign, representing intra-
pulmonary lymph nodes [1-3]. Incidentally found PFN should
therefore not routinely initiate follow-up imaging when encoun-
tered in either routine clinical practice or lung cancer screening
setting. However, their significance and optimal management in
oncology patients remains unclear.

Some studies conducted in subjects with primary lung can-
cer have shown pathologically proven metastatic spread to
perilesional peripheral intrapulmonary lymph nodes, impacting
staging and survival [4-6]. However, the data regarding metasta-
sis from extrapulmonary malignancies is scarce [7,8]. Golia Per-
nicka et al. [9] evaluated 62 oncology patients harbouring 112
PFN, finding 59 patients (95.2%) with stable or smaller PFN after
median follow-up of 5.7 years. They concluded stable PFN can
be regarded as benign. However, since almost half (ie. 30/62)
of the study population was on chemotherapy during the study
period, stable or smaller PFN could also have represented me-
tastases that responded to chemotherapy.

In oncology patients the detection of pulmonary metastatic
disease greatly impacts treatment strategy. On a single CT scan,
metastatic disease can be indistinguishable from PFN based
on morphology, as illustrated by our cases. PFN are commonly
located within 15-20 mm of the pleural surface, in the lower
lung zones and may demonstrate a pleural tag [1,10,11]. How-
ever, lung metastases also typically demonstrate a smooth and
rounded morphology and are most often located in the periph-
eral and lower lung zones. Although the distance from the cos-
tal pleura was shown to be an independent predictor of metas-
tases in a cohort with melanoma patients, a perifissural location
did not separate benign PFN from metastatic lesions [12].

When PFN are encountered in oncology patients, careful in-

spection of the nodule should always be performed in orthog-
onal planes to confirm the nodule fulfils PFN criteria. Studies
have shown substantial interobserver variation in pulmonary
nodule classification [13,14], which remains an inherent limi-
tation in daily practice. The best classifier remains comparison
to previous CT imaging to assess for nodule growth. This case
series illustrates multiple examples of presumed PFN that were
retrospectively shown to grow or appear in the prior scan inter-
vals. Interestingly, other PFN in the same subjects showed long
term stability. It is noted that growth assessment is not fool-
proof, with PFN occasionally showing temporary rapid growth
[1]. Nevertheless, a lymph node will have an upper size limit
that a metastasis lacks. In cases where doubt has risen about
nodule aetiology, short term follow-up is likely a good strategy,
which is in agreement with prior nodule management recom-
mendations [8,15].

Based on our review of the literature, the overall incidence
of perifissural metastases and their frequency with respect
to primary malignancy subtype and stage is not well defined.
Available nodule management guidelines either do not apply in
patients with known prior malignancy [15] or is based on low-
grade evidence [8]. Therefore, given the paucity of knowledge,
radiologists are left with the options to either ignore the po-
tential significance of small perifissural metastasis, recommend
follow-up CT scans in high frequency with attendant workload,
cost and radiation exposure impact, or even recommend guid-
ed resection; neither an optimal strategy and most likely highly
variable between observers.

Conclusion

In conclusion, this report discusses the current management
dilemma regarding PFN found in patients with a known prior ex-
trapulmonary malignancy. Although this situation is common,
there is insufficient data to guide radiologists. We acknowledge
this is a small case series with limited pathologic proof. How-
ever, our cases nicely illustrate the need for prospective cohort
data to estimate the absolute risk and negative predictive value
of PFNs in various tumour types and different stages. Awaiting
further data, radiologists and other members of the multidisci-
plinary team in oncology care should at least be aware of peri-
fissural metastases mimicking PFN, and consider the risk on a
per case basis. It is important to focus specifically on nodule
morphology in three orthogonal planes, as well as compare to
all available prior imaging. If consequences are high, short term
follow-up is probably the preferred strategy.
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