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Abstract
Pseudoprogression, defined as the radiographic false appearance of disease progression, is 
not frequently observed in patients with malignant peripheral nerve sheath tumor (MPNST). 
We report on a case of a patient with neurofibromatosis type 1 (NF1) MPNST pseudoprogres-
sion that presented as suspected local recurrence 9.5 years after last treatment. The patient 
underwent surgical resection following growth of a mass on sequential MRI imaging; surgical 
pathology, however, showed skeletal muscle with atrophy, fibroadipose tissue, and fat necro-
sis, without any evidence of tumor. As MPNST survival rates increase, physicians should con-
sider pseudoprogression as a potential presentation after prior treatment.
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Introduction

Malignant peripheral nerve sheath tumors (MPNSTs) are aggressive soft tissue sarcomas 
that account for 10% of soft tissue sarcomas [1]. MPNSTs are more common in patients with 
neurofibromatosis (NF1) [1], with 23–51% of MPNST cases occurring in these patients [1, 
2]. Survival rates for MPNST are worse than most other soft tissue sarcomas [2], with 
NF1-related MPNSTs having worse 5-year survival (∼49.5%) than sporadic MPNSTs 
(∼63.1%) [3]. MPNSTs that present with heterologous elements, such as rhabdomyoblastic 
differentiation, also known as malignant triton tumors, are associated with worse survival 
[4]. Pseudoprogression, defined as the radiographic false appearance of disease progression 
or recurrence, has been described in soft tissue sarcomas, primarily in the context of 
enlargement of a lesion treated with preoperative radiation with or without chemotherapy 
where lesion enlargement occurs while the lesion is undergoing cystic necrosis [5]. Fat 
necrosis after surgery and radiation therapy appears to be most common for patients 
treated for breast cancer [6]. Most recently, pseudoprogression has complicated response 
assessment in patients treated with immunotherapy, where some responding lesions 
initially enlarge from infiltration of immune effector cells prior to subsequent shrinkage [7]. 
Recognition of the possibility of pseudoprogression is necessary to providing best care. 
Here, we describe, to the best of our knowledge, the first published case of pseudopro-
gression of a MPNST.

Case Report/Case Presentation

A 39-year-old man with NF1 presented with an asymptomatic T2 hyperintense lesion 
on MRI in 2018 (Fig. 1C). Patient was initially diagnosed with a 4.0 × 3.5 × 1.5 cm 
malignant triton tumor (a subtype of MPNST) of the right axilla in 2007 (Fig. 1A). He 
received 50 Gy/25 daily fractions of external beam radiation followed by surgery to 
resect the tumor bed (along with a latissimus dorsi flap), and 7 cycles of adjuvant 
vincristine, actinomycin D (Dactinomycin) and cyclophosphamide chemotherapy. One 
year later, in 2008, a recurrent 2.1 × 1.6 × 1.6 cm MPNST in the right axilla was confirmed 
via biopsy and surgically removed followed by additional 45 Gy radiation delivered via 
interstitial, low-dose rate brachytherapy over 100 h. A second 1.2 × 0.9 × 0.9 cm recur-
rence in the right axilla was surgically removed 6 months later in 2009 with no additional 
radiation delivered. Patient was followed in Sarcoma Clinic and monitored with regular 
surveillance chest CT scans and later chest radiographs without signs of further tumor 
recurrence or new primary malignancy. Nine and a half years later, during an investiga-
tional whole-body MRI as part of a research study involving surveillance for patients 
with NF1, a T2 hyperintense lesion measuring approximately 2.1 × 1.3 cm (Fig. 1B) with 
adjacent edema was noted next to the right latissimus dorsi flap. Three months later, a 
diagnostic MRI focused on this area showed measurable growth and identified a T2 
hyperintense infiltrative enhancing mass measuring 4.1 × 2.0 × 2.4 cm (Fig. 1C). As this 
growing mass was at the site of the original tumor and subsequent recurrences, strong 
suspicion was raised for recurrent MPNST. After consent was obtained, the patient 
underwent surgical removal of the area, including resection of the latissimus dorsi flap, 
teres major, and portion of the scapula. Pathology post-surgery showed skeletal muscle 
with atrophy, fibroadipose tissue, and fat necrosis, without any malignant cells. The 
patient has remained without evidence of local or distant tumor, now 2 years after this 
most recent surgery.
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Discussion/Conclusion

Pseudoprogression is the radiographic appearance of tumor progression in the absence 
of true tumor progression. Given this patient’s prior local recurrences and the rarity of this 
entity in patients with sarcoma, pseudoprogression was not included in the differential diag-
nosis. It is important for clinicians to consider the possibility of pseudoprogression for 
patients who present with asymptomatic lesions in heavily pretreated regions of the body. 
We share this case – the first of its kind in the literature – with the hope that others may 
recognize this possibility in treatment decision-making.

Fig. 1. Historical coronal MRI images of right shoulder and axilla. Coronal MRI images of right shoulder and 
axilla. Images labeled TI are T1 weighted, images labeled T1+C are T1 weighted with contrast (gadolinium), 
images labeled T2 are T2 weighted. Images A are dedicated axilla MRI images from 2007 that show patholo-
gy-confirmed tumor mass, measuring 4.0 × 3.5 × 1.5 cm. Images B are from full-body MRI in mid-2018 that 
show artifact in the right axilla from prior tumor resection with interval increase in size of edema and a T2 
hyperintense lesion adjacent to the right latissimus dorsi, measuring approximately 2.1 × 1.3 cm. Images C 
are MRI of the axilla 3 months later, showing a T2 hyperintense infiltrative enhancing mass with measurable 
growth, now measuring 4.1 × 2.0 × 2.4 cm.
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