
Pathologic Complete Response of a
Malignant Peripheral Nerve Sheath Tumor in

the Lung Treated With Neoadjuvant
Ifosfamide and Radiation Therapy

Case Report

A 63-year old woman presented in November 2007 with a pro-
ductive cough, dyspnea, and hoarseness. She had been previously
evaluated by her primary care physician and treated with two courses
of antibiotics for pneumonia without significant improvement. Her
past medical history was unremarkable, with the exception of a 60
pack-year smoking history. Physical examination was significant for
decreased breath sounds in the left upper hemithorax. A chest x-ray
identified a 10-cm mass in the left upper lobe, with tracheal compres-
sion (Fig 1A). The patient underwent a computed tomography (CT)
scan of the chest, which revealed a 10-cm necrotic mass abutting and
invading into the aortopulmonary window, with associated left hilar
lymphadenopathy indicative of a primary lung cancer.

A CT-guided biopsy was performed. The tumor had the his-
topathological appearance of a high-grade sarcoma (Fig 2A). Im-
munohistochemistry was negative for cytokeratin (AE1/AE3),
S-100, smooth muscle actin, desmin, epithelial membrane antigen,
and CD34, but positive for vimentin, CD56, CD57, collagen 4, and
neurofilament. These results were consistent with a high-grade,
malignant, peripheral nerve sheath tumor. A staging positron
emission tomography (PET)/CT scan showed no evidence of ex-
trapulmonary disease (Fig 1B).

The patient was subsequently referred to our multidisciplinary
sarcoma center and was evaluated by a multidisciplinary team, which

included representatives from medical oncology, radiation oncology,
and thoracic surgery. Given the extent of the mass, we were concerned
that it would be difficult to achieve an adequate surgical margin.
Therefore, we recommended preoperative concurrent chemoradio-
therapy. An intensity-modulated radiation therapy (IMRT) plan was
created to deliver 56 Gy to the tumor in 2-Gy daily fractions with a
simultaneous integrated boost (dose painting technique) targeting the
area at highest risk for a positive margin to 63 Gy in 2.25 Gy daily
fractions. Daily kilovolt portal imaging and weekly cone beam CT
were used for image-guided radiation therapy to confirm patient
set-up. Two concurrent cycles of ifosfamide were administered on
days 2 through 4 and 22 through 24 of radiation therapy at a dose of
2,500 mg/m2 for 3 days (total dose 7.5 g/m2/cycle) with hydration,
antiemetic, and MESNA support. The patient’s treatment course was
complicated by febrile neutropenia that required hospital admission
after her second cycle of chemotherapy. The final two radiation frac-
tions were omitted as a result of acute toxicity including fatigue and
dysphagia. Therefore, a total dose of 52 Gy was delivered to the entire
planning target volume and 58.5 Gy to the region at highest risk for
local recurrence. The primary (blue) and boost (red) planning target
volumes are shown in Figure 3. The isodose lines represent the
amount of radiation in centigrays delivered.

A left pneumonectomy was performed 6 weeks after completion
of neoadjuvant therapy. Pathology revealed extensive necrosis, with
no evidence of histologically intact sarcoma (Fig 2B). Surgical margins
were negative. The patient had no complications related to the proce-
dure. Four years after her initial diagnosis, the patient has no evidence
of disease and no significant late toxicity.
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Discussion

Soft tissue sarcomas are characterized by a heterogeneous mix of
histological subtypes and clinical presentations. The majority of soft
tissue sarcomas occur in the extremities, with the next most common
sites being the retroperitoneum, abdomen, and head and neck.1 Pri-
mary pulmonary sarcomas are exceedingly rare. Because pulmonary
metastases from soft tissue sarcomas are seen in approximately 50% of
cases and because 10% of sarcoma patients present with metastatic
disease, it is important to perform an extensive evaluation for a pri-
mary site in patients who present with a pulmonary sarcoma.2 In
addition, full-body imaging with a PET/CT scan may identify a pri-
mary site and provide prognostic information.3-5

The limited number of reports on primary pulmonary sarcomas
suggests the overall survival rate at 5 years is approximately 38% to
44%.6-9 Factors associated with improved survival include complete
surgical resection, smaller tumor size, and lower grade. Radiation
therapy is an effective adjuvant treatment for soft tissue sarcomas of
the extremity.10,11 In some extremity sarcomas, preoperative radiation
therapy may have potential advantages over postoperative therapy, as
lower doses of radiation are required to achieve a similar rate of local
control.12,13 Therefore, there may be decreased rates of late toxicity.

Other potential advantages of preoperative radiation therapy include a
smaller treatment volume; less potential for tumor seeding during
surgical resection; and better oxygenation, leading to improved radi-
osensitivity of the intact tumor.14 Preoperative radiation therapy in-
creases the risk of a wound complication after surgery for soft tissue
sarcoma of the lower extremity.13 However, preoperative radiation
therapy to the thorax is commonly used to treat lung cancer without a
substantial increase in wound complication rates.

Advances in radiation delivery, including IMRT and image guid-
ance, have allowed for dose escalation and potentially a decreased volume
of normal tissue receiving high-dose radiation.15 The use of IMRT to
treat sarcomas of the extremity has been associated with excellent
control rates and effective sparing of normal tissue.16 Inverse planning
with IMRT and image guidance in the treatment of primary pulmo-
nary sarcomas have the potential to limit toxicity by minimizing the
high-dose region of radiation in the lung, spinal cord, and esophagus.

In this case, we applied this technology to a thoracic sarcoma,
delivering an integrated boost that resulted in a 12.5% greater total
dose to the margin at highest risk for recurrence. Given the higher dose
per fraction, this technique results in a 17.2% increase in the biologic
effective dose to the margin (assuming an alpha:beta ratio of 4). A
prior report of preoperative radiation therapy in patients with retro-
peritoneal sarcoma has described this technique as safely escalating the
radiation dose to a margin that may be challenging to resect.17 An
integrated boost may be used instead of intraoperative radiation ther-
apy (IORT) particularly when the geometry of the anticipated positive
margin will be challenging to treat with IORT, such as in this case.

The use of neoadjuvant chemotherapy concurrently or interdig-
itated with radiation therapy for soft tissue sarcoma has been used by
several groups.18-21 Ifosfamide is a nitrogen mustard alkylating agent
with proven activity in soft tissue sarcoma when employed as a single
agent or in combination with an anthracycline. Previous reports have
suggested a benefit of single-agent ifosfamide and radiation therapy
for unresectable soft tissue sarcoma.22 Furthermore, single-agent ifos-
famide has been shown to be well tolerated and effective in the neoad-
juvant setting.23 In a report by MacDermed et al,24 treatment-induced
necrosis was associated with a lower risk of metastatic disease, suggest-
ing both a local and systemic benefit with this approach.
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Primary pulmonary sarcoma is an unusual diagnosis, with lim-
ited data available to determine the optimal treatment approach. The
use of neoadjuvant chemoradiotherapy to treat primary pulmonary
sarcomas has potential benefits over postoperative therapy or neoad-
juvant radiation therapy alone. Advances in radiation treatment plan-
ning and delivery allow for dose escalation, particularly to margins at
high risk for residual disease at surgery, and may be beneficial for
patients with primary pulmonary sarcoma.
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