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The case: A 31-year-old woman pres-
ented to her primary care provider with
a nonproductive cough and shortness
of breath, which she had experienced
intermittently for 1 month. She had no
fever, chills or night sweats. She had
type 1 diabetes mellitus and hyperten-
sion. The patient had experienced mul-
tiple miscarriages and was 1 month
post partum. She had a 10-pack-year
history of smoking. Her father and ma-

ternal grandfather both had colon can-
cer, which, in her father, had been di-
agnosed after his death at the age of
45. The patient received a diagnosis of
exacerbated chronic obstructive pul-
monary disease, which was treated
with a short course of corticosteroids
and broad-spectrum antibiotics. Her
condition did not improve.

Two months later, the patient
presented to the emergency depart-
ment with dyspnea. A radiograph of
her chest showed interstitial lung dis-
ease, thickening of the right paratra-
cheal region and hilar prominence. A
computed tomography (CT) scan of
her chest revealed extensive paratra-
cheal, subcarinal and para-aortic lym-
phadenopathy. It also showed dif-
fuse consolidation with a nodular
pattern throughout the lungs, par-
ticularly in the upper lobes and the
lower left lobe. She received a diag-
nosis of sarcoidosis, which her pri-
mary care physician treated with

corticosteroids. Her symptoms
abated, but less than 1 week later,
her condition worsened. Oxygen
therapy was started at home.

A respirologist saw the patient
6 months after the onset of her symp-
toms. She still had exertional dyspnea
and a nonproductive cough without
hemoptysis. She had lost 20 pounds in
the 5 months preceding the visit. She
had tachypnea and tachycardia, and
was normotensive and afebrile. She
did not have enlarged lymph nodes,
skin changes or peripheral edema. 

Examinations of the patient’s ab-
domen and heart sounds were un-
remarkable. We heard rhonchi and
crackles in the base of both lungs. A
radiograph of her chest showed dif-
fuse interstitial and septal thickening
in both lungs (Figure 1). A CT scan
showed large nodular areas, ground-
glass opacities and thickened inter-
lobular septa with interstitial lung
disease (Figure 2). 

Results of a transbronchial biopsy
showed a moderate to poorly differ-
entiated adenocarcinoma. Immunohis-
tochemical studies of the biopsy speci-
men showed a pattern of staining
consistent with metastatic adenocarci-
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Pulmonary lymphangitic carcinomatosis as a primary

manifestation of colon cancer in a young adult

Teaching cases

Abstract: Pulmonary lymphangitic
carcinomatosis is a metastatic lung
disease characterized by diffuse
spread of the tumour to the pul-
monary lymphatic system. We de-
scribe the case of a 31-year-old
woman who initially received a
diagnosis of sarcoidosis based on
the results of imaging studies. How-
ever, results of a transbronchial
biopsy led to the diagnosis of pul-
monary lymphangitic carcinomatosis
from metastatic colon cancer.

Figure 1: Chest radiograph of a 31-year-old woman showing
diffuse interstitial and septal thickening (arrow) in both lungs.

Figure 2: Computed tomography scan showing nodular thick-
ening of interlobular septa (white arrow), seen as polygonal
arcades with thickened and nodular limbs, and ground-glass
opacities (black arrows).
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noma most suggestive of a primary
origin in the colon. A colonoscopy
showed a mass in her proximal sig-
moid colon, and biopsy results con-
firmed the mass to be a moderately
differentiated adenocarcinoma. A
bone scan showed multiple tomours in
her thorax and lumbar spine. 

The patient was admitted to hos-
pital for chemotherapy (FOLFOX4, a
regimen of oxaliplatin, leucovorin
and 5-fluorouracil). She was trans-
ferred the next day to the intensive
care unit because of worsening res-
piratory distress, necessitating mech-
anical ventilation. The chemotherapy
was continued; however, the patient
died of respiratory failure 11 days
after admission to hospital.

Pulmonary lymphangitic carcinomato-
sis occurs in 6%–8% of patients with
pulmonary metastases.1 The spread of
tumour cells to the pulmonary lymph-
atic system or the adjacent interstitial
tissue results in thickening of the bron-
chovascular bundles and septa.
Desmoplastic reaction due to prolifera-
tion of neoplastic cells, and lymphatic
dilation by edema fluid or tumour se-
cretions contribute to this interstitial
thickening. Spread of the neoplasm
outside the interstitium and lymphatic
spaces into the adjacent parenchyma
can result in a nodular pattern.2 Al-
though virtually any metastatic neo-
plasm can cause pulmonary lymphan-
gitic carcinomatosis, the common
locations of the primary tumour are the
breasts, stomach, lungs, pancreas and
prostate1,3 (Table 1).

Patients with pulmonary lymphan-
gitic carcinomatosis often present with
breathlessness and a nonproductive

cough. As with our patient, the onset of
pulmonary symptoms may precede
diagnosis of the primary tumour; how-
ever, the frequency of this presentation
is unknown. Although chest radio-
graphs appear normal for 30%–50% of
patients with histologically proven dis-
ease,2 pulmonary lymphangitic carcino-
matosis has several characteristic
changes that can be observed on radio-
graphs (Box 1). Transbronchial biopsy
is required for a definitive diagnosis.

Pulmonary lymphangitic carcino-
matosis can mimic sarcoidosis radio-
logically. Nodular thickening and
ground-glass attenuation are seen in
30%–60% of patients with sarcoidosis.
The nodules in sarcoidosis mainly in-
volve central regions of the middle and
upper lobes of the lungs. In contrast,
changes usually occur in the lower
lobes in pulmonary lymphangitic carci-
nomatosis. Although imaging studies
may suggest sarcoidosis, the diagnosis
should be confirmed by biopsy results
indicating noncaseating granulomas
and by the exclusion of other causes of
granulomatous disease. Rapid onset
and progression of symptoms, asym-
metrically enlarged lymph nodes, pre-
dominant disease in the lower lobes of
the lungs and lack of response to
steroids within 2–4 weeks also should
alert clinicians to a diagnosis other than
sarcoidosis. Thickening of the interlob-

ular septa and peribronchovascular
interstitium without a nodular pattern
may be seen in other conditions, such
as pulmonary edema and idiopathic
pulmonary fibrosis.2

Although the diagnosis was delayed
for our patient, an earlier diagnosis may
not have altered the outcome because
of the condition’s extremely poor prog-
nosis in most cases. Less than half of
patients with pulmonary lymphangitic
carcinomatosis who present with res-
piratory symptoms survive for
3 months.1 However, platinum-based
chemotherapy has led to transient re-
missions in some cases.4

Although our patient did not
undergo genetic testing, her young
age at presentation and strong family
history of colon cancer led to a diag-
nosis of hereditary nonpolyposis co-
lorectal cancer. This condition ac-
counts for 2%–3% of colorectal
cancers and is the most common form
of hereditary colorectal cancer.5 It is
characterized by an early onset, with
an average age at diagnosis of about
45 years and the presence of tumours
predominantly on the right side of the
colon. Patients with this condition are
also at increased risk of having more
than 1 primary colorectal tumour at
the time of diagnosis (synchronous
neoplasms) and of having another pri-
mary tumour after successful treat-

Table 1: Common locations of primary 
tumours associated with pulmonary 
lymphangitic carcinomatosis1 

Location % of cases 

Breasts  33 

Stomach  29 

Lungs  17 

Pancreas  4 

Prostate  3 

Box 1: Characteristic radiologic features of pulmonary lymphangitic 
carcinomatosis 

Chest radiograph 

• Coarse bronchovascular markings with irregular outline 

• Coarse reticulonodular pattern with intraparenchymal extension of tumour  

• Bilateral changes predominantly in the lower lobes of the lungs; however, 
changes may be unilateral or asymmetric 

• Kerley A and B lines 

• Hilar and mediastinal lymphadenopathy (20%–40% of cases); usually asymmetric 

• Pleural effusion (30%–50% of cases) 

• No abnormalities (30%–50% of cases) 

Computed tomography scans 

• Smooth (early stage) and nodular (late stage) thickening of interlobular septa 
and peribronchovascular interstitium 

• Polygonal arcades with thickened limbs from thickened septa of adjacent 
lobules 

• Normal lung architecture is maintained 

• Ground-glass appearance from interstitial edema or extension of the tumour 
into the parenchyma 
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ment of the index tumour (metachro-
nous carcinoma). Patients with this
condition are more likely than others
of the same age and sex to experience
tumours of the endometrium, small
bowel, stomach, renal pelvis ureter
and ovaries. Skin lesions, including
carcinomas and nonmalignant lesions
such as sebaceous adenomas and ker-
atoacanthomas, are also more com-
mon among these patients.6

Our patient had unusual features of
pulmonary lymphangitic carcinomato-
sis, including involvement of the sig-
moid colon and metastatis to the lungs
and spine without liver involvement.
This presentation is seen in only about
9% of rectal cancers.7 If hereditary
nonpolyposis colorectal cancer is sus-
pected, a biopsy of the tumour and
genetic testing should be carried out
to identify mutations. Once identified,
relatives at high risk for colorectal
cancer should be counselled and
screened for these mutations. Those
who carry the mutations should have

a colonoscopy every 2 years starting
at age 20–25.6
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Teaching cases are brief case reports
that convey clear, practical lessons.
Preference is given to common presen-
tations of rare conditions and unusual
presentations of common problems.
Articles start with the case presentation
(500 words maximum) followed by a
discussion of the underlying condition
(1000 words maximum). We allow
about 5 references and encourage vis-
ual elements (e.g., tables of the differ-
ential diagnosis, clinical features or
diagnostic approach). Authors must ob-
tain written consent from patients for
publication of their story (form avail-
able at www.cmaj.ca/authors/checklist
.html). Submit manuscripts online at
http://mc.manuscriptcentral.com/cmaj.
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