
Abstract

Interstitial lung diseases (ILD) are a heterogeneous group of
diseases and one of the differential diagnosis which have to be
excluded during diagnostic procedures are malignancies. We will
present four patients who were referred to our Department because
of suspicion of interstitial lung diseases according to radiology find-
ing. In one case only, one of the radiologist’s differential diagnosis
was pulmonary lymphangitic carcinomatosis. All four patients had
exertional dyspnea and dry cough which are nonspecific and can be
first manifestation of ILD or obstructive lung diseases. After diag-
nostic evaluation in three cases, diagnosis was pulmonary lymphan-
gitic carcinomatosis due to metastatic lung adenocarcinoma and in

one due to metastatic adenocarcinoma of unknown primary origin.
Patients with lymphangitic carcinomatosis have poor prognosis
without treatment and usually die because of respiratory failure.
With these four cases we want to highlight importance of thinking
about malignancies when we have patients with suspicion of inter-
stitial lung disease especially when reticular pattern is present on
chest X ray. We also wanted to show how important is radiology
finding and multidisciplinary approach, and how radiologist’s dif-
ferential diagnosis can be very helpful in making decisions in fur-
ther investigations and way of clinicians thinking.

Introduction

Interstitial lung diseases (ILD) are a heterogeneous group of
disorders and one of the differential diagnosis that we have to
exclude is neoplastic process. Lung metastases are present in 30-
40% of patients with malignant disease and 6-8% of this group of
patients have pulmonary lymphangitic carcinomatosis (PLC) [1].
Almost any cancer has the ability to spread to the lungs and pri-
mary tumors most commonly associated with PLC are breast,
stomach, lungs, pancreas and prostate [1,2]. PLC represents one of
the differential diagnosis of interstitial lung abnormalities. One of
the most common finding of PLC on high resolution computed
tomography (HRCT) is nodular thickening of the peribronchovas-
cular interstitium, apart from the interlobular septal thickening [3].

We will present four patients who were admitted to our
Department because of radiology finding of interstitial lung
changes and presumed diagnosis of ILD. After diagnostic proce-
dures, in three cases the final diagnosis was lung cancer with PLC,
and in the fourth case diagnosis was PLC from an adenocarcinoma
of unknown primary origin.

Cases Reports

Case #1
A 61-year-old non-smoker female was admitted to our

Department because of progressive dyspnea and respiratory fail-
ure. She had systemic arterial hypertension in her medical history
and otherwise she was healthy. She started to notice progressive
dyspnea four months before admission and reported cough of 1-
month duration. She did not have fever and chest pain but she lost
8 kg in the last 3 months. She also had back pain during last 4
months and she was referred to neurologist in another hospital.
MR of thoracic and lumbar spine was done which shoved bone
lesions suspected of metastatic bone lesions so further investiga-
tion was suggested. Pulmonary auscultation revealed bilateral, dif-
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fuse crackles. Chest X-ray showed bilateral interstitial lesions with
consolidations in the middle and lower lung fields (Figure 1). In
laboratory findings there was leukocytosis (L 15,6x109/L), elevat-
ed C-reactive protein (CRP) 93 mg/L and other findings within
normal limits. Partial pressure of oxygen at admission was 34
mmHg and during the whole stay she was oxygen dependent on
high FiO2. According to her chest X-ray, history and spine MR
there was a high suspicion on metastatic malignant disease, and in
spite of her sever clinical condition we decided to perform bron-
choscopy with bronchoalveolar lavage (BAL). Cytology report
was papillary adenocarcinoma, but further investigation was not
possible due to low number of malignant cells. Further radiologic
diagnostic procedures were not done due to rapid deterioration of
her clinical condition. Her chest X-ray showed significant progres-
sion of bilateral opacities after only 7 days. Because of her per-
formance status, fast clinical deterioration and the fact that we did
not now the primary origin of adenocarcinoma, any oncology treat-
ment was not possible and she died two weeks after admission.

Case #2
The second patient was a 65-year-old male, ex-smoker with his-

tory of bilateral aortobifemoral bypass due to Leriche syndrome. He
presented to our daily hospital with exertional dyspnea and dry
cough for five months without fever or any pain. His laboratory
findings, spirometry and arterial blood gases analysis were within
normal limits but he had severely reduced diffusing capacity of lung
for carbon monoxide (DLCO), 36,5%. On chest X-ray bilateral
reticular opacities were described and CT scan showed signs of
advanced fibrosis in lower lobes with traction bronchiectasis and an
area of ground glass opacity in left lower lobe (Figure 2 a,b).
According to chest CT scan and low CO diffusing capacity first dif-
ferential diagnosis was some of the fibrosing ILD like idiopathic
pulmonary fibrosis or nonspecific interstitial pneumonia.
Bronchoscopy with BAL from lingual and transbronchial lung
biopsy (TBLB) from left lower lobe was done. BAL cytology and
TBLB pathology report were lung adenocarcinoma, EGFR nega-
tive. After these results, we concluded that previously described
changes on CT scan were not ILT but PLC with most probably pri-
mary tumor site in the left lower lobe. Treatment with paclitaxel
with carboplatin was started but after only one cycle of therapy

patient refused to continue the treatment. Five months later his con-
dition rapidly deteriorated and he died due to respiratory failure.

Case #3
A non-smoker, 53-year-old male with history of systemic arterial

hypertension was admitted to local hospital because of progressive
dyspnea, fever up to 39.7°C and dry cough for two months. At
admission he had exertional dyspnea after only several meters of
walking. Chest X-ray shoved attenuated interstitial opacities and CT
scan of thorax revealed consolidations of right lung which were
characterized by radiologist as chronic inflammation, right sided
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Figure 1. Case #1. Bilateral interstitial lesions with consolidations
in the middle and lower lung fields.

Figure 2. Case #2. Signs of advanced fibrosis in lower lobes with traction bronchiectasis (a) and an area of ground glass opacity in left
lower lobe (b).
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pleural effusion and diffuse pleural thickening. He was treated with
antibiotics with no improvement on chest X-ray or in clinical condi-
tion. They did not perform further invasive diagnostic procedures
due to technical reasons, and because of presumed diagnosis of ILD,
he was transferred to our Department for further evaluation 5 months
after his symptoms begun. At admission he had hemoptysis and
severe respiratory failure with partial oxygen pressure on room air
34 mmHg. On examination he was dyspneic with bibasilar crackles
on his lungs. Bilateral alveolar and interstitial opacities were in pro-
gression on chest X-ray with elevated total leucocyte count 29.9
x109/L and CRP 110.9 mg/L. Chest CT scan this time revealed dif-
fuse ground-glass opacities with consolidations, interlobular and
intralobular septal and interstitial thickening, right- sided pleural
effusion and pleural masses (Figure 3). Bronchoscopy was per-
formed with TBLB and BAL, and both cytology and pathology find-
ing was consistent with lung adenocarcinoma. Consolidation of the
right side of lungs was primary adenocarcinoma and other changes
revealed on CT scan were due to PLC and pleural carcinosis. We
started treatment with paclitaxel and carboplatin which was standard
of care according to our insurance company at that time. After first
two cycles his clinical condition was slightly improved but after 3
cycles his condition severely deteriorated and he died four months
after diagnosis was established.

Case #4
A 79-year-old male, ex-smoker (history of 25 pack-year) was

transferred to our Department from another hospital because of sus-
picion of ILD. He reported diabetes mellitus types 2 for the last 15
years and prostatic operation due to hypertrophy in his medical his-
tory. His symptoms started 4 weeks before admission with dry cough
and shortness of breath without fever or chest pain. Chest X-ray
showed bilateral interstitial infiltrates and he was treated with antibi-
otics with no improvement. At admission he was oxygen-dependent,
flow rate of 2 L/min via nasal cannula. His laboratory findings
revealed anemia (Hb 121 g/L) and slightly elevated CRP 23 mg/L.
CT scan of thorax showed nodular interstitial lesions, discrete inter-
lobar septal thickening, bilateral hilar and mediastinal lym-
phadenopathy and pleural effusion on the right side (Figure 4). His
spirometry showed restrictive pattern and he was not able to perform
DLCO due to cough. Thoracentesis was done and cytology analysis
accompanied with immunocytochemistry of exfoliated cells
revealed metastatic lung adenocarcinoma (cells were CK 7 and TF-
1 positive and CK20 negative), EGFR negative. Due to finding of
chest CT scan and cytology results definitive diagnosis was lung
adenocarcinoma with PLC and pleural carcinosis. Treatment with
chemotherapy was started, he received two cycles of pemetrexed
with carboplatinum, but thereafter his condition deteriorated and fur-
ther treatment was not indicated due to his performance status. The
patient died 6 months after first admission to the hospital.

Discussion

Lung is a common site of metastases, and typical radiologic
presentation of pulmonary metastases are multiple peripherally
located round variable-sized nodules in a case of hematogenous
metastasis and in the case of PLC diffuse thickening of interstitium
[4]. The PLC is characterized by diffuse infiltration and obstruction
of the pulmonary lymphatic system by tumor cells [1,2]. There are
two ways of spreading tumor cells through lymphatics: the first is
resulting from the hematologic dissemination of the primary neopla-
sia and extending from the capillaries to the lymphatic system, and
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Figure 4. Case #4. Interstitial lesions, discrete interlobar septal
thickening, and pleural effusion on the right side.

Figure 3. Case #3. Interlobular and intralobular septal and inter-
stitial thickening, pleural effusion on the right side (a) and right
sided pleural thickening (b).
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the second is the retrograde dissemination from mediastinal and hilar
lymph nodes toward parenchyma [5]. Any metastatic neoplasm can
cause PLC [6] but 80% of PLC are caused by metastatic adenocar-
cinoma [7]. Lungs are primary site of the PLC in 17% of cases [1,2].

Lung biopsy (transbronchial or open) is preferred diagnostic
procedure for PLC but Masson et al showed that pulmonary
microvascular cytology may be of value when lung biopsy is
refused or thought to be too hazardous [8].

We presented four patients whose first presentation of the dis-
ease were respiratory symptoms due to PLC and in two cases it
was followed by severe respiratory failure. In cases of PLC symp-
toms of primary cancer are usually absent or masked by pulmonary
symptoms more characteristic for ILD and the frequency of this
presentation is unknown. Typical clinical presentation are progres-
sive dyspnea and dry cough which we saw in all our cases. From
our experience duration of symptoms is usually from few weeks to
few months with rapid progression. Cough is first presentation in
about sixty percent of patients and occasionally accompanied by
sputum which is ranged from white to blood tinged [7].

Chest radiographic features of PLC are coarse bronchovascular
markings with irregular outline, coarse reticulonodular pattern
with intraparenchymal extension of tumor, bilateral changes pre-
dominately in the lower lobes of the lungs (although changes may
be unilateral or asymmetric) and Karley A and B lines [2].

In 30% to 50% of patients with PLC pleural effusions are pres-
ent, and in 20% to 40% cases hilar or mediastinal lymphadenopathy
can be revealed [7]. In a case of ILD pleural effusions are less fre-
quent and it can be found according to Highland and Heffner in 6%
of patients with idiopathic pulmonary fibrosis, in sarcoidosis effu-
sions are usually small and rare likewise in rheumatoid arthritis [9].
Pleural effusions accompanied with interstitial lung disease most
frequently occurs in systemic lupus erythematosus and it could be
found in up to 50% of cases [9]. Pleural effusions can be drug
induced and we can find interstitial lung changes and effusions at the
same time. When we have radiologic finding of interstitial lung
changes and pleural effusion, without clinical or laboratory findings
of connective tissue disease, it is important to exclude some other
diagnosis like malignancies or adverse effects of treatment.

Computed tomography findings of PLC can reveal smooth
(early stage) and nodular (late stage) thickening of interlobular septa
and peribronchovascular interstitium, polygonal arcades with thick-
ened limbs from thickened septa of adjacent lobules, maintained
normal lung architecture, ground-glass appearance from interstitial
edema or extension of the tumor into parenchyma [2,10].

PLC can mimic sarcoidosis because nodular thickening and
ground-glass are seen in 30%-60% patients with sarcoidosis [2].
Sarcoidosis is characterized by middle and upper zone predomi-
nance while in PLC changes are usually found in lower lobes. For
distinguishing PLC from sarcoidosis preservation of the architecture
of the secondary pulmonary lobule and the less common incidence
of mediastinal lymphadenopathy can help us [11]. In our fourth case,
one of the differential diagnosis according to radiologist’s finding
was sarcoidosis but to confirm the diagnosis biopsy is necessary.

When we have patients with rapid onset and progressive symp-
toms, predominant changes in lower lobes, pleural effusion accom-
panied to interstitial changes, asymmetrically enlarged lymph nodes
and no response to corticosteroids treatment we have to exclude
some other diagnosis, like malignancies, rather than sarcoidosis.

In our second case one of the differential diagnosis was idio-
pathic pulmonary fibrosis because we had thickening of the inter-
lobular septa without nodular pattern which can be also found as a
presentation of PLC or pulmonary edema. Only in the first case
radiologist suggested PLC as differential diagnosis, and in all other

three cases some of the ILDs were suspected according to radiolo-
gist’s findings. This can be crucial because with most of the ILDs
we have better prognosis and more time for diagnostic procedures,
and when we have suspicion of PLC we have to act fast. By these
cases we also wanted to point out how multidisciplinary approach
is very important and experienced radiologist and their findings
can be of enormous help to clinicians.

Patients with PLC have poor prognosis and without treatment less
than 50% of patients who present with respiratory symptoms survive
3 months [1]. PLC may cause significant deterioration of patient’s
condition and most of the patients die as a result of respiratory failure.
Early diagnosis is important and crucial for improving the survival of
patients with PLC. In our cases we showed that patient’s condition
can deteriorate in only few weeks and if diagnose is established too
late, survival is only few months despite the treatment.

Conclusions

Clinicians have to think about PLC when they have patients
with hypoxemia and presumed ILD based on chest X-ray, especial-
ly when pleural effusion is also present. Radiologist are very
important with their differential diagnosis which can be crucial for
further diagnostic procedures. All our patients deteriorated in very
short period of time, so due to poor prognosis and rapid clinical
deterioration it is of great importance to establish diagnosis and to
start treating these patients as soon as possible.
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