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ABSTRACT

Introduction: Pulmonary lymphangitis carcinomatosa is a rare and severe manifestation of
metastatic disease that causes pulmonary symptoms and radiologic patterns similar to interstitial
lung diseases.

Case presentation: We report a case of a 78-year-old woman who presented to our department
with insidiously developed symptoms of fatigue, dry cough, and severe dyspnea for 3 months.
Chest radiography showed bilateral interstitial changes. On suspicion of interstitial lung disease,
bronchoscopy and transbronchial cryobiopsy were carried out. Surprisingly, histopathological
investigation revealed pulmonary lymphangitis carcinomatosa originating from primary breast
adenocarcinoma.

Conclusion: To achieve an accurate diagnosis and prevent delay of initiation of proper treatment
a thorough diagnostic approach is necessary. In case of doubt, biopsy should be performed to
secure clarification. In this case report we discuss the diagnostic value of transbroncial cryobiopsy
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for this purpose.

Introduction

Diffuse interstitial lung diseases (ILD) are a large het-
erogeneous group of diseases all affecting the intersti-
tial structures. The aetiology of the diseases is different,
and, furthermore, a broad range of differential diag-
noses should be considered including heart failure,
infections, pulmonary metastasis, and lymphangitis
carcinomatosa. All of these can cause diagnostic chal-
lenges and necessitate a thorough investigation [1].

Pulmonary lymphangitis carcinomatosa (PLC)
represents end-stage manifestation of metastatic
malignancy with infiltration of the lymphatic vessels.
In the late stage of PLC, classical radiological changes
are nodular thickening of interlobular septa. PLC is
present in 6-8% of patients with lung metastases [2].
A recent review investigating case reports of PLC
from 1970 to 2018 reveals that 80% of primary
adenocarcinomas causing PLC are located in breast,
lung, stomach, or pancreas [3]. This case report elu-
cidates the diagnostic challenges associated with this
rare and severe manifestation of metastatic breast
adenocarcinoma.

Case presentation

A 78-year-old woman was referred on the suspicion
of an ILD due to a 3-month history of insidious
symptoms of fatigue, dry cough, and severe dyspnoea
corresponding to Medical Research Council dys-
pnoea score of 4. There were no extrapulmonary
symptoms suggestive of connecting tissue disease or
sarcoidosis. Until the onset of symptoms, her perfor-
mance status was 1. She was a never smoker and
only received medical treatment for hypertension
and hypercholesterolaemia. Her family history was
unremarkable, and there was no domestic or envir-
onmental exposure relevant for ILD. Physical exam-
ination only revealed bibasilar crackles.

Investigations

At the first outpatient appointment at Centre for Rare
Lung Diseases, Department of Respiratory Diseases
and Allergy, Aarhus University Hospital, blood results
showed normal leukocytes with slight eosinophilia
(0.62). IgM rheumatoid factor, anti-cyclic citrullinated
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Figure 1. Chest X-ray showing bilateral scattered interstitial
consolidations.

peptide, antinuclear antibodies, and antineutrophil
cytoplasmic antibodies were negative.

Lung function indicated a slightly obstructive pattern,
and plethysmography showed normal lung volumes.
Diffusing capacity for carbon monoxide was 60%.

A 6-minute walk test was performed. She had to stop
after 2 min due to coughing and dyspnoea. Walking dis-
tance was 133 m. There was only a marginal rise in heart
rate, and no desaturation was observed.

Chest X-ray showed bilateral scattered interstitial
consolidations (Figure 1).

High-resolution computed tomography (HRCT) clari-
fied interstitial changes with irregular reticulation and basal
traction bronchiectasis as well as subpleural consolidation
(Figure 2(a,b)). There was no lymphadenopathy in the
hilar, mediastinal, or axillar regions. Cryptogenic organiz-
ing pneumonia, chronic eosinophilic pneumonia, and
non-specific interstitial pneumonia were considered at

a multidisciplinary meeting consisting of a thoracic radi-
ologist, pulmonologist, and pathologists. Bronchoscopy
followed by bronchoalveolar lavage (BAL) and transbron-
chial cryobiopsy (TBCB) were recommended for further
investigations.

The BAL fluid was normal except for the finding of
atypical cells with large, pleomorphic nuclei. TBCB revealed
lymphangitis carcinomatosa. Immunohistochemically, the
tumour cells were positive for cytokeratin 7 (CK7),
GATA3, and mammaglobin A and sporadic for GCDFP,
while they were negative for estrogen receptor, thyroid
transcription factor 1 (TTF-1), napsin A, p40, and cytoker-
atin 5/6. The immune profile was consistent with metastatic
primary breast adenocarcinoma (Figure 3(a,c)). As the next
step, a mammography was performed where a 31 mm area
was found in the left breast, and breast biopsy confirmed the
diagnosis of lobular carcinoma. When re-investigating the
HRCT scans, the tumour in the left breast was clearly visible.

Treatment

Due to her disseminated disease, no curable treatment was
possible, and the patient was referred for palliative che-
motherapy. She received several series of chemotherapy
with Vinorelbine and Herceptin without clinical improve-
ment and died 20 months after the onset of symptoms.

Discussion

This case of a 78-year-old woman with rapidly evolving
fatigue, dry cough, and severe dyspnoea shows the diag-
nostic challenges and pitfalls when diagnosing ILD.
Despite an HRCT highly suggestive of ILD, investigations
revealed a metastatic breast cancer with PLC. Similar cases
reporting PLC as a primary manifestation of metastatic
disease have been published [4-6]. As in our case, the
radiological findings gave rise to the suspicion of ILD
rather than cancer or PLC. In a case report by Irena
Hammen, she presents diagnostic consideration of diffuse
interstitial lung disease in a case regarding a 46-year-old
woman with exertional dyspnoea, non-productive cough,

Figure 2. High-resolution computed tomography revealed interstitial changes with irreqular reticulation (left) and basal traction

bronchiectasis and subpleural consolidation (right).
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Figure 3. Histopathological evaluation of lung cryobiopsy. (a) Interstitial, intralymphatic solid nests of epithelial tumour cells
(arrows) (x50), (b) positive for CK7 (x50), and (c) positive for GATA3 (x50).

and HRCT showing ground-glass opacities and interlobu-
lar septal thickening. Idiopathic interstitial pneumonia was
suspected, but transbronchial lung biopsy revealed lepidic
lung adenocarcinoma and PLC [7].

Unfortunately, the primary tumour was not detected
on scanning prior to clinical examination and
therefore the clinical investigation was focused on pul-
monary and extra-pulmonary findings related to ILD. As
breast cancer was not suspected at the first visit in our
clinic, palpation of mammae was not performed and is
not routinely performed in an ILD clinic when there is no

suspicion of disease in the breast. The question is then if
cryobiopsies of the pulmonary changes were redundant
and whether we exposed the patient to unnecessary risks
of complication by performing the biopsies. Even if the
tumour was detected on HRCT and a biopsy of the
tumour had revealed breast cancer, further examinations
of the pulmonary lesions would still be necessary to
determine if the changes were due to PLC or simulta-
neously ILD. This would be important to find out if the
changes were due to metastasis or simultaneously ILD
due to other causes.



4 (&) S.R.OLESEN ET AL.

A PET-CT is often performed to investigate possible
metastasis but cannot distinguish between activity due to
metastasis and ILD. Other invasive possibilities could be
endobronchial ultrasound-guided aspiration of the lymph
nodes, but there was no mediastinal lymph node enlarge-
ment and therefore a sample negative for cancer cells
would not be sufficient. Forceps biopsies could be another
option and does have a lower rate of complications com-
pared to cryobiopsies and has a high diagnostic yield in
diffuse lung disease like PLC. However, due to crush arte-
facts and the small sample size, repeated invasive proce-
dures are sometimes necessary to achieve final diagnosis.
Over the last decade, studies have shown that when com-
paring cryobiopsies to forceps biopsies in the diagnosis of
peripheral lesions and endobronchial tumours, the diag-
nostic yield is higher and the quality is superior for both the
histopathological and the molecular diagnosis when per-
forming cryobiopsies [8,9]. Some centres have started using
cryobiopsies when suspecting PLC and similar results are
expected. BAL may show malignant cells, but a negative
report cannot rule out malignancy.

Getting the right diagnosis is important as it would
influence the choice of treatment both if the result was
PLC, but also if it was an underlying ILD as the risk of
drug-induced pneumonitis is increased if treated with,
e.g., immunotherapy [10].

Typical radiologic findings in PLC are diffuse smooth
(early stage) or nodular (late stage) thickening of the
peribronchovascular interstitium and interlobular septae
[11]. Subpleural nodularity may sometimes be seen
[12,13]. The changes are usually bilateral and symmetric,
but can be focal and unilateral, especially when the pri-
mary cancer originates from the lung. Pleural effusion
and lymphadenopathy are also common findings. For
differential diagnosis, other typical septal patterns with
smooth reticulation are pulmonary oedema, sarcoidosis,
Erdheim-Chester disease, and, in some cases, pulmonary
fibrosis [12]. A differentiating feature of PLC is the pre-
servation of the lung architecture.

In the case presented, the radiological findings were
not typical for PLC: basal traction bronchiectasis, irre-
gular reticulation, and consolidation in a bilateral sym-
metrical distribution without enlargement of lymph
nodes or pleural effusion.

The exact mechanism of the spread of cancer cells as is
seen in PLC is still unknown. One theory suggests
a hematogenous spread and subsequently lymphatic invol-
vement. Another theory is a retrograde route from med-
jastinal or hilar lymph nodes when involved [2]. Apart
from being found in the lymphatic vessels, tumour cells
can also be found in the adjacent interstitium. The result is
thickening of the bronchovascular bundles and alveolar
septae due to the infiltration of tumour cells corresponding

to reticulation on imaging. QOedema, tumour secretions,
and reactive and sometimes fibrotic changes, called desmo-
plasia, also contribute to the changes [14]. The histopathol-
ogy in the case presented showed alveolar lung with a small
degree of interstitial fibrosis and no inflammation but
several intralymphatic clusters of tumour cells with
enlarged, hyperchromatic nuclei.

Similarities between cancer and fibrotic ILD have
been described, mostly for idiopathic pulmonary
fibrosis (IPF) [15]. Both have high mortality, and
some consider IPF a neoproliferative disorder of
the lung sharing some of the pathogenesis, e.g.
genetic alterations, response to growth and inhibi-
tory signals, resistance to apoptosis, myofibroblasts
origin and behaviour, altered cellular communica-
tions, and intracellular signalling pathways with can-
cer [15].

The prognosis of metastatic cancer with PLC is
poor, with a life expectancy of only 6months,
although new treatment options for various cancers
may increase the mean survival [3]. The 5-year survi-
val rate of patients with invasive breast cancer in
developed countries is estimated to be 80% [16]. In
comparison, the 3-year survival of progressive fibrotic
ILD (PF-ILD) not treated with anti-fibrotic drugs is
found to be 64% in a real-life study by Galiardi et al.
[17] and is similar to IPF and what other studies have
found depending on which PF-ILD definition is
used [18].

PLC is a rare and severe presentation of cancer, and
respiratory symptoms like dyspnoea and cough are non-
specific, which potentially lead to delayed diagnosis [19],
especially when symptoms from the primary cancer or
other typical cancer-related symptoms like weight loss,
night sweat, and fatigue are absent. However, with the
increased use of transbronchial cryobiopsies of ILD diag-
nostics, more timely diagnosis of PLC is anticipated.

Conclusion

Similarities between ILD and malignancy like PLC can
delay and complicate the correct diagnosis. Common
pathogenic pathways and overlap in radiological pat-
terns require wide diagnostic approach. In case of
doubt, biopsy should be performed to secure the
exact diagnosis and to prevent delay of the initiation
of proper treatment, and one could consider using
cryobiopsies for this purpose.
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