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Abstract. The present study reports a rare case of radiation 
recall pneumonitis attributed to ifosfamide that was used as 
a single antitumor agent for a recurrent malignant soft tissue 
tumor, arising from the chest wall. A 74‑year‑old man, who had 
a mass in his right upper chest wall, underwent surgical excision 
under the diagnosis of chronic expanding hematoma. He was 
referred to the present hospital with a recurrent tumor as the 
excised tumor was diagnosed as undifferentiated high‑grade 
sarcoma. The extension of the tumor following previous 
surgery was aggressive and the tumor margins were unclear 
on magnetic resonance imaging. Wide excision was done 
with adequate margins for the new recurrent tumor as it was 
difficult to set sufficient tumor margins following the previous 
surgery. Radiotherapy (60 Gy) on his right subclavicular area 
and chemotherapy with ifosfamide (3.5 g x 4 days/cycle) was 
started 1 month following surgery to control the growth of 
residual tumors and to prevent metastases. The third cycle 
of chemotherapy with ifosfamide (3 g x 4 days) was started 
80 days following the final surgery and 15 days following 
termination of radiotherapy. Following administration, he 
felt short of breath and dyspnea gradually increased. This 
condition was diagnosed as interstitial pneumonitis induced 
by ifosfamide following radiotherapy. Although corticoste-
roid pulse therapy was performed, he died due to respiratory 
failure. To the best of the author's knowledge, this is the first 
case report of radiation recall pneumonitis induced by ifos-
famide used as a single anti‑tumor agent. Caution is needed 
when ifosfamide is planned for patients who have undergone 
previous radiotherapy to the chest.

Introduction

Excision with adequate margins for malignant soft tissue 
tumors arising from the chest wall is often challenging. 
Moreover, treatment after recurrence or inadequate excision is 
more difficult because of unexpected margins. The prognosis 
of malignant soft tissue tumors arising from the chest wall 
is poor compared with tumors arising from the extremities. 
Radiotherapy is additionally required in such difficult cases 
and chemotherapy is performed to prevent local recurrence or 
metastases.

When these adjuvant therapies are performed for tumors 
arising from the chest wall, interstitial pneumonitis must be 
considered as a complication. In particular, radiation recall 
pneumonitis, a rare inflammatory reaction in the previously 
irradiated lung field caused by administration of antitumor 
agents, should be kept in mind (1).

Here, we present a case of interstitial pneumonitis induced 
by ifosfamide following radiotherapy after excision of a recur-
rent malignant soft tissue tumor arising from the chest wall. 
To our knowledge, this is the first report of radiation recall 
pneumonitis attributable to ifosfamide used as a single anti-
tumor agent. Written informed consent was obtained from the 
patient.

Case report

A 74‑year‑old man visited his doctor with a 2‑month history of 
a painless mass in his right upper chest wall after contusion. 
He was diagnosed with hematoma and underwent curettage. 
The mass rapidly increased in size 2 months after the previous 
surgery (Fig. 1), and surgical excision was performed under 
the diagnosis of chronic expanding hematoma. He was then 
referred to our hospital 1 month after the last surgery because 
the mass was histologically diagnosed as undifferentiated 
high grade sarcoma. He had a new growing mass on the lateral 
edge of the previous skin incision (Fig. 2). The extension of the 
tumor after surgery was aggressive and was unclear on MR 
imaging (Fig. 3). It was difficult to set sufficient tumor margins. 
He had good general condition for his age. Past and family 
histories were unremarkable. He had no metastasis. Due to the 
extent of the disease, he was not considered to be a candidate 
for additional curative surgical excision including the previous 
lesion. Therefore, we planned wide excision for the new tumor, 
and adjuvant radiotherapy and chemotherapy after surgery 
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because of the high risk of local recurrence and metastasis. 
After wide excision was performed with adequate margins for 
the new tumor, concurrent chemoradiotherapy with ifosfamide 
and local radiotherapy up to 60 Gy in 30 fractions of 2 Gy over 
6 weeks was started 1 month after the final surgery to control 
the growth of any residual tumors. The irradiated region around 
the right subclavicular area was set to not include lung as much 
as possible. Although our protocol for this tumor was ordinary 
combination therapy with ifosfamide and doxorubicin, he was 
treated with only ifosfamide because he had minor arrhythmia 
and mild cardiac dysfunction. Ifosfamide (3.5 g x 4 days) 
was administered intravenously twice every 4 weeks. Platelet 
transfusion was given because thrombopenia occurred during 
the second cycle. There were no other complications. Third 
cycle chemotherapy with ifosfamide (3 g x 4 days) was started 
80 days after final surgery and at 15 days after termination 
of radiotherapy. He felt shortness of breath since following 
administration. Dyspnea gradually increased, and chest X‑ray 
and CT revealed ground‑glass infiltrations in the right pulmo-
nary lobe (Fig. 4). No evidence of infection was found. This 
condition was diagnosed as interstitial pneumonitis induced 
by ifosfamide and radiotherapy. Corticosteroid pulse therapy 
was started immediately. However, his oxygen concentration 
did not improve and the infiltrative lesion spread. He died due 
to respiratory failure despite ventilator support 110 days after 
the final surgery. No autopsy was performed.

Discussion

Malignant soft tissue tumors arising from the chest wall are 
rare. Excision with an adequate margin is usually performed 
and radiotherapy is not needed. However, it is often impos-
sible to excise with a wide margin, such as in our case, after 
recurrence in the chest wall or inadequate excision because 
planning of the excision range is often difficult. The prognosis 
of malignant soft tissue tumors arising from the chest wall 
is poor compared with tumors arising from the extremities. 
Moreover, treatment of recurrent tumors is more difficult. 
Radiotherapy is additionally required in such difficult cases, 

Figure 3. The tumor was located in the pectoralis major. In images obtained 
by gadolinium‑enhanced MRI, a part of the tumor margin was unclear.

Figure 4. Computed tomography images revealed a ground‑glass appearance 
in the pulmonary lobe.

Figure 2. There was an 11‑cm incision line and 4‑cm diameter mass on the 
lateral side (arrow).

Figure 1. T2‑weighted MR image demonstrated the heterogeneous lesion 
with hyper intensity in the muscle.
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and chemotherapy is performed to prevent local recurrence or 
metastases.

Our patient developed interstitial pneumonitis during 
chemotherapy after surgery and radiotherapy. Although 
chemotherapy is effective for tumor cells present throughout 
the body, antitumor drugs used in oncology may cause 
many adverse effects. One is interstitial pneumonitis. There 
are many reports of interstitial pneumonitis associated with 
chemoradiotherapy. The most common agents are metho-
trexate, cyclophosphamide, and bleomycin (2‑4). Ifosfamide 
is one of the standard drugs for soft tissue sarcomas (5,6). 
However, interstitial pneumonitis that is clearly associated 
with only ifosfamide, as in our case, has not been reported, 
although there have been some studies on interstitial pneumo-
nitis after administration of combined chemotherapy including 
ifosfamide, which is used for bone and soft tissue sarcoma, and 
lymphoma (3,7‑9).

Radiotherapy was considered as another cause of 
interstitial pneumonitis. Respiratory symptoms of this 
disease attributed to radiotherapy usually occur in the first 
1‑6 months following lung radiotherapy (2,10). In our case, 
the onset of symptoms developed in three weeks, even 
though the irradiation field around the right subclavicular 
area was set not to include the lung as much as possible. 
Consequently, it unlikely that only radiotherapy caused inter-
stitial pneumonitis. We think that combined chemotherapy 
and radiotherapy to the lung field may have caused this 
pneumonia. There are previous reports of radiation recall 
pneumonitis induced by chemotherapy after thoracic irra-
diation of malignant tumors such as lung cancer, lymphoma, 
rhabdomyosarcoma, and Ewing's sarcoma (11‑13). Although 
there have been no previous reports, it was concluded that the 
pneumonitis was radiation recall pneumonitis which is a rare 
inflammatory reaction in the previously irradiated lung field 
due to administration of ifosfamide.

Some antitumor drugs are associated with a recall 
effect of pneumonitis after radiotherapy, especially 
doxorubicin  (11,14), taxanes  (14‑16), gemcitabine  (16), 
and molecular‑target drugs such as vemurafenib  (4) and 
erlotinib  (10). The etiology and mechanism of radiation 
recall pneumonitis is unknown. The time interval from the 
end of radiation to interstitial pneumonia may not be very 
long (15,16). The period to onset following radiotherapy was 
reported to be short in lung cancer and pediatric malignant 
disease, which are treated by combined chemotherapy and 
radiotherapy to the lung field (4,8). The median time interval 
from beginning chemotherapy to radiation recall pneumo-
nitis for lung cancer was 12 h for anthracyclines, 30 days 
for combination gemcitabine and docetaxel, and 59 days for 
taxanes (16). The time to pneumonitis was short in our case. 
To our knowledge, there have been no previous reports of 
interstitial pneumonitis associated with ifosfamide used as a 
single agent. Ifosfamide is a popular antitumor agent. It may 
be toxic and occasionally induce radiation recall, including 
pneumonitis.

Radiotherapy is usually given for residual tumors after 
incomplete excision or recurrent tumors for malignant bone 
and soft tissue tumors. Moreover, chemotherapy is performed 
to avoid local recurrence or to treat distant metastases. In this 
case, radiotherapy and chemotherapy were performed to avoid 

progression of residual tumors and to prevent distant metas-
tases because this tumor was histologically highly malignant. 
Ifosfamide is a standard agents for malignant bone and soft 
tissue sarcomas, and may be used in such situations. We report 
a rare case of radiation recall pneumonia with rapid progress 
induced by only ifosfamide despite a small irradiated region. 
Ifosfamide following chest irradiation may cause enhanced 
toxicity. Interstitial pneumonitis, which is likely to become 
fatal, must be considered for sarcoma, especially that arising 
from the chest wall.
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