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Abstract

Aneurysmal fibrous histiocytoma (AFH) is a rare variant of cutaneous fibrous histiocytoma,
with low malignant potential and infrequent metastatic progression. We present the case of
a 19-year-old female with a large AFH of the neck metastatic to soft tissue and treated with
radiation therapy and molecularly targeted therapy. To our knowledge, this is the first report
describing either radiation therapy and palliation or the use of targeted therapy in this un-
common malignancy and can provide insight into future therapeutic strategies.
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Introduction

Aneurysmal fibrous histiocytoma (AFH; also referred to as aneurysmal benign fibrous
histiocytoma) is a rare variant of cutaneous cellular fibrous histiocytoma. It accounts for 0.3%
of soft tissue sarcomas/borderline tumors, and is classified by the WHO under tumors of
uncertain differentiation [1, 2]. Excision alone is usually curative, and progression of cuta-
neous fibrous histiocytoma to metastatic disease is rare; however, the frequency is difficult
to determine due to its potential overlap with deep fibrous histiocytoma, which has a 5% risk
of metastasis [3, 4]. The rarity of this tumor coupled with its uncommon malignant progression
significantly limits the available data regarding treatment algorithms, especially in the meta-
static setting.

We present the case of a young female with metastatic AFH who was treated with radi-
ation therapy with a durable palliative response.

Case Presentation

A 19-year-old female from Gambia presented to our institution with a large, fungating
soft tissue tumor seeking an opinion regarding diagnosis and treatment options. The patient
first noted an asymptomatic superficial mass in the posterior occipital region of her right neck
10 years previously. For 2 years,this was treated with local indigenous methods. However,
after continued progression she presented to a medical facility, and biopsy of the lesion
initially was diagnosed as mixed cellularity Hodgkin’s lymphoma. Her specific treatment
history at that time was unavailable; however, the patient stated that she underwent chemo-
therapy but did not respond to treatment.

Six years after her initial presentation, she developed a second lesion on the superficial
right anterolateral cheek, and a biopsy of this lesion was diagnosed as dermatofibrosarcoma.
From the time of developing the second lesion, she underwent 6 surgical excisions of the
lesions over a period of 3 years, all of which were complicated by significant bleeding. The
lesions continued to recur superficially, without evidence of local invasion or metastases. She
required multiple hospitalizations for tumor site infection and blood transfusions as a result
of spontaneous superficial tumor bleeding.

At the time of presentation to our institution, she had developed symptoms related to
tumor site infection and hemorrhage. She presented with swelling, pain, chronic bleeding, and
odorous purulence (Fig. 1a). Significant pain led to poor oral intake and nutritional decline, and
the patient also experienced trismus with an inter-incisal distance of 1 cm due to pain and
involvement of the muscles of mastication. Staging demonstrated innumerable pulmonary
nodules as well as numerous soft tissue nodules throughout the trunk (Fig. 1b, c). A pathology
review of a surgical specimen from her previous surgery showed AFH (Fig. 3). An excisional
biopsy was performed on a right hip nodule. The histologic appearance was identical to her
primary lesion and showed features of aneurysmal fibrous histiocytoma. The tumor was
negative for CD34, desmin, keratins, S-100 protein, and SMA. RNA sequencing followed by
confirmatory RT-PCR and Sanger sequencing was performed and identified a LAMTOR1-PRKCD
gene fusion previously identified in this tumor type. While the pulmonary lesions were felt to
be most consistent with metastatic disease, the patient was also diagnosed with latent tubercu-
losis, complicating the diagnosis. Her treatment plan was discussed by a multidisciplinary team,
and aggressive palliation was deemed the most appropriate due to her significant symptoms.

At that time, her disease had progressed to compose a contiguous mass that included
areas of the deep subcutaneous tissues between her visible lesions and was deemed inop-
erable. The effect of radiation therapy in this disease entity was not well known, but was
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Fig. 1. a Tumor at the time of presentation. Large visible external lesions on the right cheek and occiput.
b, c CT scans demonstrating pulmonary and soft tissue metastatic lesions. d CT scan demonstrating invasion
of the tumor into the muscles of mastication.

deemed the next potential palliative option. Ultimately, given the lesion location and size as
well as the clinical status of the patient, a fractionated palliative approach was undertaken.
The patient’s therapy began with a conformal intensity-modulated radiation therapy plan.
Doses of 400 cGy per fraction were used to maximize the potential hemostatic effects of the
radiation. However, after only 2 fractions, her tumor enlarged and expanded beyond the
original treatment volume. She was then treated with a static field plan in 300-cGy daily frac-
tions. Her treatment course was complicated by progressive pain and intermittent episodes
of heavy venous and occasionally small arterial bleeding. She required a 2-day treatment
break, and ultimately her treatment was stopped prematurely at 2,300 cGy due primarily to
her progressive bleeding.

Despite the significant bleeding she experienced while receiving radiation therapy, over
the following weeks, improvementsin herlesions were noted (Fig. 2a-c). Her tumor decreased
in size (Fig. 2d; 2 months after completing radiation), her pain had improved from baseline,
and she had no episodes of clinically significant hemorrhage. Additionally, there was signif-
icant improvement in her trismus, allowing her to tolerate oral intake, leading to rapid
improvement in her general health and quality of life.

This response allowed for her enrollment in a phase I trial of an oral chemotherapeutic
agent; however, she eventually developed progressive disease and was taken off the study.
She was then treated with the multifunctional TKI pazopanib. Pazopanib was initiated at 800
mg daily, but increased bleeding from her head and neck lesions required a dose reduction to
400 mg daily. She developed progressive disease after 3 months. The patient was then treated
with the broad-spectrum protein kinase C (PKC) inhibitor midostaurin. Midostaurin inhibits
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Fig. 2. a—c Color overlay of the original CT image (blue), highlighting the post-radiation response (purple)
6 weeks later at 3 axial cross-sections on CT simulation. d 2 months after external beam radiation therapy.

a range of protein kinases including PKC isoforms and was therefore an attractive choice
based on the presence of a LAMTOR-PKCD fusion. The patient stayed on midostaurin for 3
months without a decrease in tumor size.

Unfortunately, the patient ultimately did not respond to any molecular therapy regimen,
and she then elected to receive comfort care measures and died of disease progression
approximately 1 year later.

Discussion

AFH is a rare tumor that uncommonly progresses to metastatic disease. As a result, the
literature available to guide potential treatment is exceedingly scarce. Surgical resection is
the accepted curative approach inthelocalized setting; however, the increased risk of bleeding
in these highly vascular tumors may limit the feasibility of this technique both with localized
and with metastatic disease. Given the severity of her disease with the associated failure to
thrive, she was unlikely to tolerate systemic therapy, further limiting treatment options. For
this reason, palliative radiation was recommended.

Benign fibrous histiocytomas (BFHs) are a family of tumors that can be subcategorized
based on morphological features - cellular, aneurysmal, epithelioid, and atypical types — and
clinical manifestations - tumors of the skin, deep soft tissue, and skeleton (Fig. 3). Cytogenic
analysis has been performed on uncategorized BFHs as well as on tumors diagnosed and
defined as AFHs. Recurrent gene rearrangements and fusions have been identified among the
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Fig. 3. The tumor was highly cellular, composed of plump
spindled cells with occasional mitoses, pools of blood, and he-
mosiderin-laden macrophages.

various subtypes. RNA sequencing of this tumor demonstrated a LAMTOR1-PRKCD gene
fusion.

The paucity of data regarding the use of radiation therapy in this uncommon setting and
makes managing this subset of patients challenging. Doyle and Fletcher [3] reported a case
series of 16 patients with metastatic cutaneous fibrous histiocytoma; however, only 2 were
ofthe aneurysmal subtype. The first patient had primary disease in the neck with initial meta-
static spread to the cervical lymph node chain and soft tissue nodules in the neck (2 years
from diagnosis), and subsequent spread to the lung and soft tissue of the contralateral
shoulder (18 years later). He was treated with adjuvant radiation therapy to the primary site
after the second local recurrence; however, the dose/fractionation data were not reported.
At the most recent follow-up, the patient was alive with disease 21 years from diagnosis. The
second case initially presented with disease in the shoulder, and subsequently developed
axillary lymph node and pulmonary metastases at 6 and 8 years, respectively. He was treated
with surgical resection of the metastatic sites and at the 15-year follow-up had no evidence
of disease. Guillou et al. described a case of AFH originally presenting on the right thigh [5].
After treatment with local excision, recurrence was noted 19 years later within the ipsilateral
inguinal nodes. Further imaging noted no additional disease, and the patient underwent local
resection. These examples represent the typically indolent course of metastatic disease. Most
cases of metastatic diseases do not present clinically until many years later and appear to be
controlled with surgery, and on occasion with radiation therapy.

Information on the management and outcomes of patients with metastatic AFH is limited.
However, data on the management and outcomes of patients with disease within the broad
group of cutaneous fibrous histiocytoma, of which AFH is a subset, are more readily available
in the literature. Therapeutic strategies including local resection, systemic chemotherapy,
concurrent chemoradiotherapy, and varying courses of radiation therapy alone (stereotactic
body radiation therapy and fractionated radiation therapy) have been employed [3, 5-7]. Of
note, a single case report of metastatic malignant fibrous histiocytoma treated definitively
with concurrent chemoradiation therapy (cisplatin, aclarubicin) resulted in a complete
pathologic response at the site of treatment, though the patient ultimately died due to compli-
cations ata distantsite [8]. While itisimportant to recognize the different pathology described
in this case, it raises considerations regarding the potential role for combination therapy in
this group of patients. In this setting, molecular analyses may be key in correctly identifying
tumor types and tumor-specific gene targets.

In a study of 8 patients with uncategorized BFHs, frequent fusions between genes coding
for membrane-association proteins (LAMTORI1, CD63, and podoplanin) with PKC isoforms
PRKCB and PRKCD were reported [9]. PKCs are serine/threonine kinases that, upon acti-
vation, translocate and anchor to the endosomal/lysosomal/cell membranes to interact with
several signaling pathways. It has been postulated that the membrane-binding domains of
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PDP, CD63, and LAMTORT1 allow for interaction of the fusion protein with the cell membrane,
activating the catalytic domain of the serine/threonine kinase of PKC. Walther et al. [10] eval-
uated 36 cases of BFH for PRKCB and/or PRKCD rearrangements using fluorescence in situ
hybridization. Rearrangements were detected in 5 of the 36 tumors. Three cases of AFH were
included in this series, and none of the 3 had a fusion. They also performed RNA sequencing
on 8 additional cases of BFH and identified a PDPN/PRKCB gene fusion in 1 case, and a novel
fusion involving a third isoform, PRKCA and KIRREL, which codes for a membrane-associated
protein, in a second case.

Other genetic studies on AFH have revealed the presence of a t(12;19)(p12;q13) trans-
location [11]. The breakpoint on chromosome 12p was determined to be between the ETV6
and PIK3C2G genes and proximal to the BCL3 gene. Another study reported an AFH with a
t(3;11)(p21;q13) translocation that resulted in two fusion genes: LAMTORI-PRKCD and
NUMA1-SFMBT1 [12]. The former fusion was detected in our case.

Conclusions

AFH is a rare variant of cutaneous fibrous histiocytoma. While it can be treated defini-
tively with local excision alone in most cases, the role of radiation therapy in the inoperable
or metastatic setting is not well documented. In the case presented, durable palliative local
response, symptomatic improvement, and improved quality of life were achieved after a
course of moderately hypofractionated radiation therapy. Given the rarity of the nature of
this disease, shared knowledge about prior treatment responses can inform future treatment
approaches.
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