
Journal of Case Reports and Images in Oncology, Vol. 4, 2018.

J Case Rep Images Oncology 2018;4:100050Z10DM2018. 
www.edoriumjournals.com/case-reports/jcro

Mudawi et al. 1

case report opeN access 

Simultaneous bilateral spontaneous pneumothorax and 
radiation pneumonitis following thoracic radiotherapy for 

the treatment of high grade follicular lymphoma

Dalia Mudawi, George Antunes, Rajesh Mamadigi

AbstrAct

Introduction: spontaneous pneumothorax is 
a potentially life-threatening condition but 
an under-recognised and rarely described 
complication of thoracic radiotherapy. 
We report a case of bilateral spontaneous 
pneumothoraces and radiation pneumonitis 
following moderate dose of thoracic radiation 
to the spine for high grade follicular lymphoma. 
case report: A 66-year-old caucasian male, 
non-smoker and no pre-existing pulmonary 
pathology, was diagnosed with low grade 
follicular lymphoma in 1999 and treated with 
chlorambucil and dexamethasone, followed by 
30Gy radiotherapy to para-aortic lymph nodes. 
A subsequent relapse in 2005 was treated 
with a further eight cycles of chlorambucil 
and dexamethasone followed by radiotherapy 
to the pelvis. A second relapse in 2009 was 
managed with eight cycles of cyclophosphamide, 
vincristine and prednisolone and rituximab 
(cVP-r), followed by two years of maintenance 
rituximab. In 2016, the patient presented with 
thoracic back pain. Magnetic resonance imaging 
(MrI) demonstrated diffuse bony metastasis 
particularly at levels t2-t4 compressing the 
spinal cord that was decompressed surgically. 
biopsy confirmed diffuse large b-cell lymphoma. 
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He received intensive chemotherapy comprising 
of rituximab, cyclophosphamide, doxorubicin, 
vincristine and prednisolone (r-cHOP) 
and intrathecal methotrexate. He received 
consolidation radiotherapy totalling 30Gy over 
15 fractions to the thoracic spine at levels t2-
t4 and left humerus. the patient presented to 
secondary care within eight weeks of completing 
thoracic radiotherapy complaining of worsening 
dyspnoea on exertion. Arterial blood gas 
analysis confirmed hypoxemic respiratory 
failure and computed tomography (ct) scan 
of the thorax demonstrated bilateral small 
to moderate sized pneumothoraces, bilateral 
patchy ground glass opacification suggestive 
of radiation pneumonitis, and atelectasis. 
the patient was started on a tapering course 
of high dose systemic corticosteroids leading 
to a rapid improvement in clinical symptoms 
and oxygenation. the pneumothoraces were 
monitored closely and required no intervention. 
chest radiograph performed six weeks post 
completion of treatment showed complete 
resolution of the pneumothoraces and clear 
lung fields. conclusion: the case highlights a 
rare but serious complication that presented at 
a relatively early stage after radiotherapy and 
the use of a moderate radiation dose. Vigilance 
of this complication is recommended and should 
be considered in the differential diagnosis of a 
patient presenting with dyspnoea after thoracic 
radiotherapy.
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INtrODUctION

Radiotherapy is an integral treatment for many 
patients with cancer. The exposure of normal tissues to 
radiation remains an important limiting factor. The lungs 
are one of the most sensitive organs to ionising radiation 
[1]. Spontaneous pneumothorax, which is a collection on 
air in the pleural cavity, can be a life-threatening condition 
and appears to an under-recognized and rarely described 
complication of thoracic radiotherapy. We report a case 
of bilateral spontaneous pneumothoraces and radiation 
pneumonitis following moderate dose thoracic spine 
radiation for high grade follicular lymphoma.

cAsE rEPOrt

A 66-year-old Caucasian male, non-smoker without 
pre-existing pulmonary pathology, was diagnosed with 
stage IIIa grade 2 follicular lymphoma in the year 1999. 
He was treated with ten cycles of chlorambucil and 
dexamethasone followed by 30Gy radiotherapy to the 
abdominal para-aortic lymph nodes. In 2005, he presented 
with clinical and radiological disease progression and 
received a further eight cycles of chlorambucil and 
dexamethasone, followed by radiotherapy to right pelvis. 

The patient relapsed in 2009 with Stage IVa disease 
with progression seen in the abdomen and pelvis 
predominantly. The relapse was treated with 8 cycles of 
CVP-R, followed by two years of maintenance rituximab. 

In 2016, the patient presented with thoracic back 
pain. MRI demonstrated diffuse bony metastasis at 
levels T2-T4 with spinal cord compression. Biopsy 
confirmed diffuse large B-cell lymphoma consistent 
with transformation of low-grade disease. The patient 
underwent T2-T6 percutaneous pedicle screw fixation 
and a limited decompression at T3-T4 at the site of spinal 
cord compression. He received 30Gy radiotherapy to the 
thoracic spine at levels T2-T4 as well as the left humerus 
over 15 fractions. Intensive chemotherapy comprising 
six cycles of RCHOP and intrathecal methotrexate was 
offered.

The patient presented to secondary care within eight 
weeks of completing thoracic radiotherapy complaining 
of worsening dyspnoea on exertion. On admission blood 
results showed WCC 6 x109/L, CRP 88 mg/L and Hb 120 
g/L. Arterial blood gas analysis confirmed hypoxemic 
respiratory failure with pH 7.47, PCO2 4.38, PO2 8.5 and 
HCO3 26.2. CT scan of the thorax demonstrated bilateral 
small to moderate sized pneumothoraces, bilateral 

patchy ground glass opacification suggestive of radiation 
pneumonitis, septal thickening and atelectasis (Figure 1.) 
The patient was initiated on a tapering course of systemic 
corticosteroid therapy starting at 60 mg of prednisolone. 
This led to a rapid improvement clinically, in oxygenation 
and in chest radiograph appearances Figure 2(A and B). 
The pneumothoraces were observed closely over time and 
required no intervention. A chest radiograph performed 
six weeks post completion of treatment revealed complete 
re-expansion of both lungs and no evidence of fibrosis. 

DIscUssION

Radiation induced lung disease (RILD) typically 
manifests 4–12 weeks (early phase) after completion 
of radiotherapy as a transient pneumonitis with 
radiological evidence of ground-glass opacification or 
consolidation[2]. In the late phase, 6–12 months after 

Figure 1: Computed Tomography scan demonstrating radiation 
pneumonitis and bilateral pnuemothoraces.

Figure 2(A and B): Pre-treatment (A) and post-treatment (B) 
chest radiograph imaging demonstrating resolving pneumonitis 
eight weeks post steroid initiation.
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radiotherapy, RILD presents as traction bronchiectasis, 
linear scarring, volume loss or radiation fibrosis [2, 3]. 
The early (<90 days) and Late (>90 days) radiotherapy-
induced effects to the lung are graded by the Radiation 
Therapy Oncology Group (Table 1). The National Cancer 
Institute (NCI) later revised the severity of adverse 
reactions (CTCv3.0) (Table 2) [4].

Various factors influence the degree or severity of 
RILD. These include patient age, prior or concomitant 
chemotherapy, and irradiation technique [3]. The volume 
of lung irradiated, the total dose of radiation delivered and 
the fractionation of the dose are also vital factors. RILD 
rarely occurs in patients receiving less than 20Gy and 
almost always presents in patients who receive greater 
than 40Gy [3]. Chemotherapy agents such as actinomycin 
D, adrinomycin, bleomycin, cyclophosphamide and 
busulphan can potentiate the effects of radiotherapy [5, 
6].

The functional subunit of the lung is the alveolar-
capillary complex. Endothelial, epithelial and 
reticuloendothelial system cells are particularly sensitive 
to radiation. Radiation damages these cells by apoptosis 
and release of stress response genes [1]. Reactive oxygen 
and nitrogen species cause oxidative injury to cellular 
structures resulting in cell necrosis. The DNA damage 
caused by radiation leads to apoptosis of type 1 and type 2 
pneumocytes and disrupts the epithelial and endothelial 
barrier. As a result of this, inflammatory cells move to the 
damaged region [7]. 

Transforming growth factor beta 1 (TGF-β1) is a 
multifunctional peptide that plays a vital role in the 
development radiation fibrosis. Release of TGF-β1 in tissue 
exposed to radiation leads t     o stimulation of fibroblasts and 
changes in the lung structure by transforming relevant 
cells to myofibroblasts [8]. An inflammatory response 
follows with macrophage accumulation and activation. 
Increased oxygen consumption and vascular changes 
contribute to hypoxia. Hypoxia stimulates production 
of pro-inflammatory, profibrogenic, and proangiogenic 
cytokines [2]. 

Spontaneous pneumothorax is unusual and the 
majority of cases in the medical literature have been 
reported in patients receiving mantle irradiation for 
lymphoma [9]. Pezner et al. reported the incidence 
of pneumothorax after mantle irradiation at 2.2% in 
Hodgkin’s disease patients without concurrent lung 
disease [10]. Rowinsky et al described 11 patients with 
spontaneous pneumothorax following radiation therapy 
of which ten had thoracic irradiation for lymphoma and 
a single patient had breast cancer [11]. A retrospective 
review by Chan et al examined at 546 patients with solid 
organ cancers and found that 25 out of 546 had developed 
spontaneous pneumothorax, of which eight had received 
prior radiotherapy [12].

The mean time to presentation of a pneumothorax 
following radiation therapy is reported as 16 months by 
Pezner et al. [10]. A very small number of bilateral and 
recurrent pneumothoraces have been reported [13]. 

Table 1: The Radiation Therapy Oncology Group: Early and Late radiotherapy-induced effects to the lung.

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Early 
<90 days

Mild symptoms
Dry cough or exercise 
dyspnoea

Persistent cough 
requiring narcotic, 
antitussive agents
Dyspnoea with minimal 
exercise

Cough not responding 
to narcotic, antitussive 
agents
Clinical or radiological 
symptoms of acute 
pneumonia
Intermittent oxygen 
needed

Respiratory insufficiency requiring 
oxygen or mechanical ventilation 
continuously

Late >90 
days

Asymptomatic or 
mild symptoms (dry 
cough)
Slight radiographic 
appearances

Moderate symptomatic 
fibrosis or pneumonitis 
(severe cough)
Low grade fever
Patchy radiographic 
appearances

Severe symptomatic 
fibrosis or pneumonitis
Dense radiographic 
changes

Severe respiratory 
insufficiency
Continuous O2
Assisted ventilation

Death

Table 2: CTC V3 criteria in the evaluation of side effects in radiation pneumonia [4]

side effect Grade 1 Grade 2 Grade 3 Grade 4 Grade 5

Pneumonitis/
pulmonary 
infiltrates

Pneumonitis 
Asymptomatic, 
radiographic 
findings only

Symptomatic, not 
interfering with ADL 

Symptomatic, 
interfering with 
ADL; O2 indicated 

Life-threatening; 
ventilatory support 
indicated 

Mortality
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Another review by Asai et al., reported the outcome of 
pneumothorax after stereotatic body radiotherapy for 
lung tumors. They reported 12 cases of pneumothorax 
post radiation pneumonitis or fibrosis [14]. In most cases 
a pneumothorax was incidentally diagnosed on follow-up 
CT, the pneumothorax was self-limiting and required no 
pleural intervention [14]. 

The pathogenesis behind the post radiation 
pneumothorax is yet to be clearly defined. Radiation 
induced pulmonary changes involving predominantly the 
apical pleura and parenchymal injury may be responsible 
[15]. Focal emphysema and fibrosis due to radiation 
therapy increases the chance of the formation and 
rupture of subpleural blebs [9]. Furthermore, increased 
tissue traction due to fibrosis can lead to the development 
of pneumothorax [16]. The radiation dose to the lung 
appears to be higher in the apex due to a smaller thoracic 
diameter. This results in higher radiation doses in this 
region [5]. In certain cases, the mechanism may involve 
post radiation shrinkage of the centrally obstructing 
tumor leading to a check-valve effect. This later results in 
air trapping, alveolar hyperinflation and pneumothorax 
[9].

The response to corticosteroid in radiation pneumonia 
is generally favourable. The decision for systemic 
corticosteroid therapy is made on clinical symptoms 
and investigations compatible with a grade 2 or higher 
radiation pneumonia (CTC criteria) (Table 2). An initial 
dose of 0.5–1 mg/kg of prednisone is recommended 
followed by a tapering course.

The management of a pneumothorax should be 
according to British thoracic guidelines (BTS) [17]. 
The BTS guidelines advise pleural intervention if the 
rim of air is >2 cm between the lung edge and chest 
wall or the patient is symptomatic. Patients who are 
asymptomatic with a small pneumothorax may be 
managed conservatively. Surgical intervention or talc 
administration via an intercostal tube may be required in 
complicated cases, i.e., presence of a persistent air leak. 

cONcLUsION

This case highlights a rare but serious complication 
that presented at a relatively early stage after moderate 
radiation dose to the thoracic spine. Although, the 
pathophysiology of post radiation pneumothorax is yet 
to be clearly defined, a literature review has identified a 
strong association with radiation-related lung fibrosis. 
Modern radiotherapy techniques (using lower doses 
of radiation) and the development of pneumothorax 
should be evaluated in ongoing and future clinical 
trials. Awareness of this complication is recommended 
and should be considered in the differential diagnosis 
of a patient presenting with dyspnoea after thoracic 
radiotherapy. 
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