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CASE REPORT

Organizing pneumonia after radiation therapy

for breast cancer

Erhan Erdogan, Figen Basaran Demirkazik, Salih Emri, Pinar Firat

ABSTRACT

We report a case of organizing pneumonia (OP) that
developed after radiation therapy (RT) for breast can-
cer. A 54-year-old woman presented with malaise
and fever within a month after the completion of RT
for breast cancer. Chest radiographs and computed
tomography (CT) demonstrated consolidation in the
left upper lobe consistent with radiation pneumonia.
The patient was given 60 mg/day IV cortisone for 15
days after which her complaints and consolidation
in the left upper lobe disappeared. The daily dose
of her corticosteroid was tapered down to 20 mg/
day. Two weeks later, the patient again had fever
and malaise. Chest X-ray and CT revealed bilateral
pulmonary opacities located outside the irradiated
fields, predominantly in the middle and lower lung
zones. The patient’s laboratory tests were normal ex-
cept for her erythrocyte sedimentation rate, which
was elevated. Bronchial lavage revealed moderate
elevation of the total cell number with lymphocyte
predominance. Open lung biopsy was performed
and histopathological examination demonstrated
findings consistent with OP. High dose (60 mg/day)
prednisolone treatment resulted in rapid clinical and
radiological improvement. When the prednisolone
dose was gradually tapered down to 20 mg/day dur-
ing follow-up, new pulmonary opacities developed in
both lungs, as well as the recurrence of the patient’s
symptoms. Increased dose of prednisolone resulted
in the rapid improvement of the clinical symptoms
and radiological abnormalities. OP rarely presents
after RT for breast and lung cancer. One should al-
ways consider OP in the clinical setting of a patient
who has a history of RT completed 3-6 months prior
to fever, multiple areas of consolidation, and ground
glass opacities outside the RT field.
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recently been called organizing pneumonia (OP), clinically begins

with flu-like symptoms and findings. Later on, fever, dry cough,
shortness of breath on exertion, and malaise develop (1). This syn-
drome, which has no defined exact etiology, can be secondary to many
diseases; sometimes it can develop without any etiology (2). It is defined
as idiopathic OP or cryptogenic organizing pneumonia (COP) when no
underlying cause is present. As a condition clinically similar to lung in-
fection after radiation therapy (RT) characterized by consolidation areas
on thorax radiograms, ground glass density and consolidations on CT,
OP can be mistaken for radiation pneumonia or lung infection.

Correct diagnosis and treatment of this disease, which most of the
time dramatically responds to corticosteroids, both clinically and radio-
logically, is critical. In this study, a case of OP that developed due to RT
is presented.

Bronchiolitis obliterans organizing pneumonia (BOOP), which has

Case report

A 54-year-old woman who underwent a lumpectomy due to breast
cancer 6 months ago had 50 Gy RT to her left breast, and her treat-
ment was completed 1 month ago. She admitted to the hospital with
fever, malaise, back and leg pain. The patient did not have complaints
of coughing or shortness of breath, but since her fever continued and
rhonchi were heard in the middle segment of the left lung, a posterior-
anterior chest radiogram and thorax computed tomography (CT) were
performed. They revealed consolidation with air bronchogram at the an-
terior segment of the upper lobe of the left lung; the consolidation was
spreading to the lingula and it was consistent with radiation port side
(Figure 1). The right lung was normal. The consolidation in the left lung
was accepted as radiation pneumonia and 60 mg/day IV steroid treat-
ment was given. The general condition of the patient improved and her
fever resolved after steroid treatment. Brucella was identified in blood
cultures obtained at that period; thus, the patient was discharged after
rifampin and doxycycline were given for brucella.

Steroid dose was slowly tapered down to 20 mg/day since the patient
had no complaint 15-20 days after discharge. However, since fever devel-
oped again 10 days later, and continued for 1 week, antibiotics for brucel-
la were changed. The patient was re-hospitalized as the fever continued.
Thorax CT obtained at that time revealed regression of consolidation in
the left upper lobe (Figure 2a), but ground glass densities that were not
present in the initial CT were identified (Figure 2b). Additionally, small
ground glass densities were seen in basal parts, bilaterally. The sedimen-
tation rate of the patient was high. Bronchoscopy and bronchoalveolar
lavage (BAL) were performed. Malign cells, acid-resistant bacilli, or mi-
croorganisms were not identified in the lavage sample; but, an increase
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Figure 1. Thorax CT obtained due to fever and malaise in a patient who underwent radiotherapy
for breast cancer T month ago shows consolidation in the lingular segment of the left upper lobe.
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Figure 2. a, b. Disappearance of the lesion in the left lung is seen on follow-up CT 1 month
after steroid treatment (a), but new peripherally-located ground glass densities are seen (b).

in total cell number and lymphocyte
dominancy were seen, and 40 mg/day
IV steroid treatment was started.
One-month follow-up thorax CT un-
der steroid treatment revealed progres-
sion of ground glass densities in both
upper lobes. Additionally, new ground
glass densities in both lungs, which

were more prominent in the left lung,
were identified (Figure 3 a, b). With the
pre-diagnosis of OP, open lung biopsy
was performed from the consolidation
in the upper lobe of the right lung. In
the pathological examination, fibroblas-
tic proliferation with mononuclear cell
infiltration forming polypoid structures
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within the distal airways and interstitial
area were seen, and the diagnosis of OP
was confirmed. Since clinical and radio-
logical findings improved with 60 mg/
day steroid treatment, the patient was
discharged and continuation of steroid
treatment was planned.

On follow-up CT obtained 1 month
after discharge, it was observed that the
ground glass densities had completely
disappeared (Figure 4 a, b). On follow-
up, steroid dose was tapered down to
20 mg/day, but 15 days later, fever re-
curred and consolidations appeared on
chest radiogram. CT obtained at that
time demonstrated ground glass densi-
ties in the upper lobe anterior segments
adjacent to the pleura in both lungs, in
a large area of the lower lobe superior
segment of the left lung, and antero-
basal segment of the right lung (Figure
5). The steroid dose was increased to 60
mg/day. The complaints of the patient
disappeared and no consolidation was
identified on chest radiogram. Steroid
dose was gradually tapered to 20 mg/
day and the patient was followed-up
for 2 months without any symptoms.
On the last thorax CT, peripheral trac-
tion bronhiectasis was seen at the site
of the consolidation in the upper lobe
of the left lung identified on the initial
CT. Additionally, ground glass densities
seen on previous CT were nearly com-
pletely resolved (Figure 6).

Discussion

OP is an extremely rare disease, but
can be easily mistaken for lung infec-
tions and other lung diseases, both
clinically and radiologically. His-
topathologically, the disease is identi-
fied by the presence of polypoid granu-
lation tissue within bronchioles, alveo-
lar ductus, and alveoli. Infiltration of
airways and interstitium with mono-
nuclear cells and foamy macrophages
accompanies granulation tissue within
distal airways (3, 4). Patients are usual-
ly between 29 and 77 years of age (me-
dian: 57) (5). It is seen equally in men
and women (6). Clinically, it presents
with fever, cough, shortness of breath,
and flu-like symptoms. Rarely, hemo-
ptysis and pleuritic chest pain can be
seen. Fine crepitations can be heard on
auscultation. Laboratory findings are
normal, except for increased sedimen-
tation rate and C-reactive protein level
(7). Restrictive abnormalities are found
in respiratory function tests. Rarely,
obstructive findings may accompany.
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Figure 3. a, b. Twentieth day follow-up CT scan after tapering steroid dose shows ground glass densities that become more widely spread (a)
and new ground glass opacities are seen at the lower lobes bilaterally (b).
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Figure 4. a, b. Disappearance of ground glass densities in upper lobes (a) and lower lobes (b) are seen after increasing the steroid dose.

Figure 5. CT scan obtained after tapering the steroid dose
shows new ground glass densities in both lungs (right middle

lobe and superior segment of lower lobe of left lung).

BAL is nonspecific and usually various
cell types with lymphocyte dominancy
are commonly seen (8).

The most important radiological
finding of COP is bilateral patchy con-
solidation and ground glass densities.
Though consolidation and ground
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glass areas are usually observed spread-
ing to whole lobes and segments of
lungs, in some series, consolidation
areas are found to be located in the
mid and basal parts of lungs (9). On
CT, consolidation areas are seen more
commonly in peribronchovascular and

Figure 6. Follow-up CT examination after increasing the steroid dose
shows normalizing of both lungs.

peripheral parts of lungs. In 10% of pa-
tients, opacities are unilateral and fo-
cal. Consolidations may change their
location, resolve without treatment,
and may reappear. On rare occasions,
consolidations are seen as mnodules
with irregular borders, and these nod-
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ules may sometimes involve cavitation
(10, 11).

Bilateral consolidation areas, fever,
cough, and malaise initially suggest
lung infection, and then treatment be-
gins. However, if there is no clinical or
radiological improvement, peripheral
and peribronchovascular localization
of consolidation areas and change in
their location should alert physicians
to the possibility of OP. Histopathologi-
cal diagnosis is made with examination
of material obtained via transbronchial
biopsy, percutaneous thick needle bi-
opsy, open lung biopsy, or thoraco-
scopic biopsy.

Steroids are used in the treatment of
OP. Radiological findings and symp-
toms disappear with steroid treatment
in 30%-60% of patients, but disease
may recur in 15%. In various series,
death due to respiratory failure is re-
ported in 3%-13% of patients (12).
Mortality is high in cases of mixed-type
OP and in OP secondary to collagen tis-
sue disease.

There are many diseases and condi-
tions that may trigger secondary OP.
Among them, several infections, col-
lagen tissue diseases, hematologic ma-
lignancies, immune suppressive condi-
tions, cytotoxic, and some antibacterial
drugs and RT, as in our case, can be
mentioned (2, 6, 12). In several studies,
it was found that there is no radiologi-
cal, clinical, or histopathological differ-
ence between secondary and primary
OP; however, generally, secondary OP
has a worse prognosis (13).

A type of OP that is encountered with
increasing frequency is developed sec-
ondary to RT in breast cancer patients
who had breast-sparing surgery. In a
study of 157 patients that received RT
after breast-sparing surgery, OP devel-
oped in 4 patients (2.5%) (14). The etio-
pathogenesis of OP secondary to breast
cancer RT is not precisely known, but it
is proposed that OP is secondary to an
autoimmune reaction due to RT. Rob-
erts et al. determined that lymphocytes
with an increased ratio of CD4/CD8
were increased in lavage fluid of both
lungs in patients who had bilateral
breast cancer RT, and they proposed a
release of an autoantigen from the lungs
with RT (15). Takigawa et al. similarly
observed an increase in the number of
lymphocytes, neutrophils, and eosi-
nophils with an increased CD4/CD8
ratio in BAL sample of all BOOP cases,
and they suggested that lymphocyte in-

filtration in the early period with BOOP
development was relevant (14). Nearly
all BOOP cases developed due to RT are
patients that had RT with tangential ra-
diation following breast-sparing surgery
(16). Other than these patients, BOOP
was found to develop in a few patients
that received RT for small cell lung car-
cinoma or following mastectomy (17,
18). Why BOOP develops secondary to
tangential RT only applied to breasts is
not known, but it is known that tan-
gential rays radiate subpleural parts of
lungs with lower doses (19).

As in the presented case, OP can be
confused with radiation pneumonia.
Different from radiation pneumonia,
alveolar opacities are seen outside the
radiated region in OP and they are mi-
gratory. Moreover, consolidations sec-
ondary to radiation pneumonia recover
with fibrotic changes, but ground glass
densities and consolidation areas of OP
recover without any sequela. In the liter-
ature, in patients with OP secondary to
RT, symptoms and radiological findings
appear 5-6 months after completing RT
(14). Patients generally presented with
cough and fever. Bilateral, migratory in-
filtration areas outside the RT zone are
seen. Patients respond rapidly to cor-
ticosteroids, both clinically and radio-
logically. Recurrence of symptoms and
radiological findings are nearly always
seen after tapering down corticosteroid
dose (14). In our case, the presence of
peripheral traction bronhiectasis in the
upper lobe of the left lung confirmed
that the consolidation was due to radia-
tion pneumonia; however, the presence
of migratory infiltrations outside the
RT zone after regression of radiation
pneumonia was consistent with OP.
Total clinical and radiological response
to steroid treatment and relapse of find-
ings after tapering steroid dose in our
case were consistent with other cases in
the literature. Differing from the cases
in the literature, in ours there was an
absence of cough, and instead, the pres-
ence of malaise, which was striking.

In conclusion, OP is very easily treat-
ed if diagnosed correctly, and should be
considered in the differential diagnosis
when migratory consolidations outside
the radiation field are seen in patients
who received RT for breast cancer.
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