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ABSTRACT

Spontaneous pneumothorax (SPTX) is a potentially devastating rare complication of the thoracic radiation therapy.
Most of the cases in the medical literature, have been described in lymphoma patients receiving radiation therapy. The
pathogenesis of this adverse event remains undefined although different mechanisms have been proposed. We present
a case of post-radiation therapy SPTX in a non-small cell lung cancer (NSCLC), following intensity modulated radiation
therapy (IMRT), which to our knowledge is the first such reported case related to this newer mode of radiation therapy.
This report highlights the importance of keeping a close eye for this complication as timely treatment with chest tube
insertion and drainage of the pneumothorax can be a lifesaving in these patients.
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INTRODUCTION

Spontaneous pneumothorax is a very rare but recognized
complication of thoracic radiation therapy. In present
day, radiation therapy is an integral part of the treatment
of various intrathoracic and chest wall malignancies,
chiefly breast carcinomas, bronchogenic carcinomas and
lymphomas. Patients receive radiation therapy as palliative
treatment, curative treatment or in combination of
chemotherapy and surgery or both. Lung is one of the most
sensitive tissues to the ionizing radiation used in different
modalities of radiation therapy. Common pulmonary
complications to the radiation therapy range from radiation
pneumonitis to pulmonary fibrosis but pneumothorax
has rarely been reported. Almost all of the cases of SPTX
following radiation therapy have been reported in the
lymphoma patients following mantle irradiation, which
involves relatively larger amount of pleural surface area
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compared to other thoracic radiation modalities."*! We
report a patient of non-small cell lung cancer undergoing
intensity-modulated radiation therapy (IMRT) presenting
with large ipsilateral pneumothorax. To our knowledge,
this is first such case of SPTX following IMRT.

CASE REPORT

A 64-year-old male with 50-pack-year of smoking history
and moderately severe chronic obstructive lung disease
(COPD-FEV, 54%) was recently diagnosed with right
lower lobe non-small cell lung cancer (NSCLC Stage 1IB
T3NOMO-Squamous Cell). On the computerized
tomographic scan, the lower lobe pulmonary mass was
associated with significant post-obstructive atelectasis
suggesting endobronchial location [Figures 1a and b].
This lung mass was deemed inoperable due to close
proximity to the carina. It was decided to start patient
on intensity-modulated radiation therapy (IMRT) with
a planned total dose of 6660 cGy over 37 cycles. Right
after the 12" cycle of his treatment, patient developed
sudden shortness of breath and right-sided chest pain.
He was tachypneic but normotensive. Physical exam
showed hyper resonant right chest with absent breath
sounds and left sided tracheal deviation concerning for
pneumothorax. No jugular venous distention was noted.
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Figure 1: (a) CT Thorax showing right lower lobe lung carcinoma with post obstructive atelectasis (arrow); (b) Corresponding PET-CT

showing the increased activity in the same area (arrow)

Figure 2: (a) Chest radiograph showing large right-sided pneumothorax (arrows); (b) Chest CT showing large right-sided pneumothorax

with left mediastinal shift (arrows)

An arterial blood gas analysis showed hemoglobin oxygen
saturation of 96%, partial pressure of oxygen (PaO,) at 80
mmHg, partial pressure of carbon dioxide (PaCO,) at 40
mmHg, and pH 7.36. Chest radiograph and computerized
tomographic scan confirmed the presence of large right-
sided pneumothorax involving around 50 percent of right
lung field with some left mediastinal shift [Figures 2a and
b]. A small bore 14-French pigtail catheter was inserted into
right pleural cavity resulting in complete resolution of the
pneumothorax and re-expansion of the lung [Figure 3]. Air
leakage stopped in the pleural pigtail catheter drain setup
within 48 hours and the catheter was removed. Patient
refused pleurodesis for recurrence prevention.

DISCUSSION

SPTX is an unusual and potentially devastating
complication of thoracic radiation therapy. Most of the
cases in medical literature have been reported in patients
receiving mantle irradiation for lymphoma. Mean time
of the onset of pneumothorax after radiation therapy is
around 16 months and occasionally bilateral and recurrent
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Figure 3: Chest radiograph showing resolved pneumothorax. Pigtail
catheter is visible in the right pleural cavity. Incidental elevated right
hemidiaphragm is visible

pneumothoraces have been reported.® In one retrospective
review, Pezner et al., reported a 2.2% frequency of SPTX in
mantle irradiation receiving Hodgkin lymphoma patients
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without concurrent lung disease.lY! Another review by
Rowinsky et al., described 11 patients of SPTX following
radiation therapy, 10 out of total 11 described patients had
received thoracic irradiation for lymphoma and 1 patient
had the diagnosis of breast cancer.’! Nakasone et al.,
reported development of bilateral tension pneumothorax
after adjuvant radiation therapy in a patient with thymoma
and myasthenia gravis.” In patients with NSCLC, only few
cases of spontaneous pneumothorax following thoracic
radiation therapy have been reported.®' In a recent
report, Ohnishi et al., described two patients of SPTX after
retrospectively reviewing treatment data of 113 NSCLC
patients receiving stereotactic radiotherapy (SRT).[ To
our knowledge this is the first reported case of SPTX
following IMRT.

The pathogenesis behind the post-radiation pneumothorax
has not been defined yet. Radiation-induced pulmonary
changes, apical pleural, and parenchymal injury may
be responsible for the development of SPTX.!" Focal
emphysema and fibrosis due to radiation therapy increase
the chances of the formation and rupture of the subplural
blebs. Another possible mechanism involves post-
radiation shrinkage of the centrally located obstructing
tumor and partial resolution of obstruction leading to a
check-valve effect. This results in air-trapping, alveolar
hyperinflation and rupture, thus leading to the subsequent
pneumothorax. Patients with concurrent lung diseases
like chronic obstructive pulmonary disease, interstitial
fibrosis and pneumonia are at higher risk of developing
this complication. These patients also tend to develop
more severe, bilateral, and/or recurrent post-radiation
pneumothorax.! Although no dose-response effect to
the radiation dose received has been reported but post-
radiation pneumothorax is rare in the patients who have
received less than 3000 cGy of radiation.* Concurrent
chemotherapy by itself is also not known to increase the
risk of radiation induced pneumothoraces, unless patient
has history of chemotherapy induced pulmonary adverse
effects.”! It is also important to note that solid cancers
involving thorax themselves increase the overall risk
of the development of spontaneous pneumothorax./?
In a retrospective review by Chan et al., they described
total 25 patients of SPTX after reviewing total 546 solid
cancer patients retrospectively. Eight out these twenty-five
patients had received prior radiotherapy.i!

Although a small percentage of SPTX patients with small
size pneumothorax who are clinically stable can be
managed with 100% oxygen, but chest tube insertion and
subsequent pleurodesis for recurrence prevention is the
recommended treatment approach for the management
of any secondary SPTX including post-radiation
pneumothorax. For pleurodesis, a thoracoscopic approach
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(medical or surgical) with an effective surgical pleurodesis
technique (pleural abrasion, partial pleurectomy, or talc
poudrage) is preferred over instillation of a sclerosant
(tetracycline, talc slurry, etc.) through a chest tube. Simple
needle or cannula aspiration of the small to mid size
pneumothorax is part of British Thoracic Guidelines for
pneumothorax management, but currently this approach
is not endorsed by current American College of Chest
Physicians (ACCP) guidelines due to lack of convincing
evidences in the randomized controlled trials."!

Briefly, this case highlights a rare but serious complication
of thoracic radiation therapy, which can be associated with
frequent recurrence and increased mortality. Symptoms of
dyspnea, chest pain, and cough should prompt evaluation
for SPTX in patients with history of thoracic irradiation as
quick chest tube insertion and drainage of pneumothorax
in symptomatic patients can be lifesaving.
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