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KEY POINTS

e Mast cell sarcoma is the rarest mast cell disorder.

e Prognosis of mast cell sarcoma is poor.

e Mast cell sarcoma affects both genders.

e Mast cell sarcoma is more common in canine, murine, and bovine species.

INTRODUCTION

Special stains for mast cells were described by Paul Ehrlich around the late 1800s and
early 1900s. He studied dyes that stain tissues, cells, and infectious organisms. In
1908 he shared the highest scientific distinction, the Nobel Prize, with Metchnikoff,
for this work. Mast cells have been described and named by him. Since then, they
were identified in different tissues in many species.! The earliest report of mast cell
sarcoma using different electronic computer searches dates back to 1948." The spe-
cies affected was dogs.

The disorders affecting mast cells have been described under the terms “cutaneous
mastocytosis,” “systemic mastocytosis,” “mast cell leukemia,” and “mast cell sar-
coma” (Table 1).27°

” o«

CLINICAL PRESENTATION AND PROGNOSIS

Human mast cell sarcoma is a very rare disorder of mast cells. There are 17 reported
cases in the literature between 1997 and 2013.5'8 |n addition, included are 3 unpub-
lished reports of patients diagnosed at the authors’ institution (Table 2). The disorder
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Table 1
Classification of mast cell disorders

Groups of Mast

Cell Disorders Suggested Subgroups
Cutaneous Urticaria pigmentosa
mastocytosis Telangiectasia eruptiva perstans

Bullous cutaneous mastocytosis
Diffuse cutaneous mastocytosis

Systemic mastocytosis  Indolent
Smoldering
Aggressive
Mastocytosis with an associated hematologic non-mast cell disorder

Mast cell leukemia Aleukemic mast cell leukemia
Leukemic mast cell leukemia

Mast cell sarcoma

is difficult to diagnose because the mast cells in the tumor occasionally lose some of
their surface diagnostic markers.

Organs Affected

Mast cell sarcoma can affect any part of the body. The reported affected areas are
outlined in Table 2. Those include the following:

e Larynx

e Colon

e Small bowel

e Bones (tibia and temporal bone in 2 different patients)

e Buccal mucosa with invasion of the mandible and the external auditory canal

Occasionally mast cell sarcoma becomes metastatic, and in one report, the tumor
was identified after it became metastatic. On other occasions mast cell sarcoma was
associated with systemic mastocytosis and mast cell leukemia.

Age Groups Affected

The reports of mast cell sarcoma span from infants to elderly patients. The youngest
patient was diagnosed at age 8 months and the oldest was diagnosed at 77 years. The
median age of the patients was 39 years.

Survival

Patients who develop mast cell sarcoma have a short life expectancy (see Table 2),
likely because of the lack of effective therapeutic measures, and the aggressiveness
of the disorder. The survival ranged from 2 months to 8 years. Two patients had the
longest survival because the tumor expressed c-kit without a mutation that is resistant
to imatinib mesylate. Those 2 patients responded to imatinib mesylate therapy after
surgical excision and radiation therapy. A third patient with uterine mast cell sarcoma
was reported to achieve complete remission after surgery, radiation, and therapy with
imatinib mesylate. This last patient’s tumor did not express the Asp816Val c-kit muta-
tion. The median survival of the patients for whom survival data was reported is
6 months.
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Table 2
Patients reported in the literature and identified in clinical electronic records
Number
Assigned Age at Age at Site(s) of Mast Cell Sarcoma and
to Patients Gender Onset Death Associated Disorders References
1 F 71 76 Larynx, then metastatic 8
2 M 64 64 Metastatic 8
3 M 63 63 Metastatic with systemic 23
mastocytosis
4 F 32 34 Colon, subsequent metastasis 21
F 8 8 Cerebral 7
M a4 Alive 2013 Left buttock, systemic Mayo Clinic
mastocytosis with negative c-kit Rochester
mutation and eosinophilia. Rx records
imatinib mesylate
7 M 4 4 Left tibia and aleukemic mast cell °
leukemia
8 M 71 72 Initial CMML, then developed Mayo Clinic
small intestine mast cell Rochester
sarcoma records
9 M 61 Last contact  Buccal mucosa extending into the Mayo Clinic
2012 mandible, surgery, Rochester
chemotherapy, and radiation records
therapy
10 F 39 Complete Uterus with ascites, negative c-kit, 22
remission Rx imatinib mesylate
1 M Elderly After 45 mo Small intestine 10
of the
diagnosis
12 F 63 N/A Scalp with systemic mastocytosis 23
Novel Kit mutation
13 F 15 N/A Temporal bone 7
14 M 0 2 Right external auditory canal 16
15 M 39 41 Cutaneous mast cell sarcoma with '’
a history of cutaneous
mastocytosis and a
mastocytoma
16 M 25 25 Thoracic mast cell sarcoma with '3
mediastinal adenopathy and
metastasis known familial
indolent mastocytosis
17 M 42 42 Splenomegaly, mediastinal mast '3
cell sarcoma with adenopathy
18 F 12 Alive in 2013 Left middle ear 18
19 M 19 Alive in 2013 Lip 8
20 F 77 77 Pelvis 8

Abbreviations: F, female; M, male; N/A, not available; Rx, therapy.
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Clinical Presentation

The presentation of each of the patients reported has been unique. Mast cell sarcoma
can affect any organ. It generally presents as a mass with relatively rapid growth. The
symptoms depend on the site of the mass. All the patients’ reports in the literature and
those found in the electronic medical records are summarized in Table 2.

The first patient,® a woman aged 71, presented with a mass in the larynx that was
first diagnosed as Wegener granulomatosis and treated with high-dose corticoste-
roids. Subsequent biopsies, about a year later, demonstrated the diagnosis of mast
cell sarcoma, which became metastatic soon after the diagnosis, and she died at
age 76.

The second patient,’® a man aged 62, presented with systemic disease and died
within 3 weeks of diagnosis.

The third patient,>° a man aged 63, was known to have a history of systemic mas-
tocytosis. He presented with metastatic mast cell sarcoma at the age of 63 and died
within 5 weeks of the diagnosis.

The fourth patient,?! a woman aged 32, presented with a colonic mast cell sarcoma
involving retroperitoneal lymph nodes. Within 2 years, she developed metastatic dis-
ease involving the lymphatics and died at age 34.

The fifth patient,” a girl aged 8, presented with cerebral mast cell sarcoma and died
the same year of presentation.

The sixth patient (seen at Mayo Clinic Rochester) was a 44-year-old man. He
presented with worsening pain and visible skin induration of the left buttock in 2005.
He was found to have mast cell sarcoma of the buttock. A concomitant bone marrow
biopsy test result showed the presence of systemic mastocytosis. C-kit analysis was
negative for the Asp816Val mutation. He was last contacted, and was doing well, in 2013.

The seventh patient,® a 4-year old boy, presented with a painful mass of his left tibia
that was shown to be mast cell sarcoma. Because of subsequent elevation of serum
tryptase and the development of a rash, he underwent a sternal bone marrow biopsy
test. Study of the bone marrow and peripheral blood showed the presence of aleuke-
mic mast cell leukemia. He died the year of diagnosis.

The eighth patient (seen at the Mayo Clinic Rochester) was a 71-year-old man with
known chronic myelomonocytic leukemia (CMML). He developed gastroenterologic
symptoms for which surgical intervention was required. The surgery showed an
area of small intestinal thickening, which was resected. The pathology testing identi-
fied the presence of small intestine mast cell sarcoma from which he died the following
year.

The ninth patient (seen at Mayo Clinic Rochester) was a 61-year-old man. He pre-
sented with a mass in the buccal mucosa in 2009. The mass subsequently enlarged
and invaded the mandible. He underwent multiple therapeutic modalities. The last
contact with him was in 2012 at which time he was asymptomatic. Imaging studies
available included computed tomographic (CT) scan of the jaw, positron emission
tomography scan of the head, and bone scan (Fig. 1).

The tenth patient,?? a 39-year-old woman, presented with a uterine mass associ-
ated with massive ascites. The biopsy specimen showed mast cell sarcoma that
expressed c-kit. The Kit Asp816Val mutation was absent. After multiple therapeutic
modalities, the authors considered her in complete remission.

The eleventh patient’® was referred to as an “elderly man.” He was found to have
small intestinal mast cell sarcoma from which he died within 4.5 months.

The twelfth patient,?® a 63-year-old woman, presented with a mass in her scalp
causing headaches. The biopsy specimen showed mast cell sarcoma and a bone
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Fig. 1. (A) Patient #9-Axial noncontrast CT of the face, bone window, shows an expansile
and lytic lesion of the left mandibular body, with associated cortical destruction laterally.
(B) Axial contrast-enhanced CT, soft tissue window, shows an associated heterogenously
attenuating and enhancing soft tissue mass of the left lower face with the associated lytic
involvement of the adjacent mandible. (C) Axial F-18 FDG positron emission tomography/
CT image shows associated hypermetabolism of the soft tissue and lytic mass of the left
mandible. (D) Coronal nuclear medicine Technetium-99m bone scan shows uptake in the
left mandible corresponding to the mass noted on CT.

marrow biopsy test demonstrated existing systemic mastocytosis with c-kit D816V
mutation. The authors did not mention the age at death of this patient.

The thirteenth patient'” was a 15-year-old girl who was found to have mast cell sar-
coma of the temporal bone. The age of death of this patient was not reported in this
article.

The fourteenth patient reported’® was a male infant who developed a mass in the
right external auditory canal. Biopsies showed the mass to be mast cell sarcoma.
Despite multiple therapeutic modalities, he died at age 2.

The fifteenth patient’’ was a 39-year-old man. He had a long-term history of cuta-
neous mastocytosis. He developed a mastocytoma that transformed into mast cell
sarcoma. Despite therapeutic intervention, he died within 26 months.

The sixteenth patient’® was a 25-year-old man with familial indolent mastocytosis
and urticaria pigmentosa. He presented with inguinal adenopathy and reduced lower
extremity mobility. Further work-up revealed multiple lesions compressing the lower
spinal cord and a large lesion compressing the thoracic spinal cord.
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The seventeenth patient’® was a 42-year-old man. He presented with fever, sweats,
rash, and cytopenias. He had a history of unexplained splenomegaly. At presentation
he was found to have a mediastinal mass, generalized lymphadenopathy, multiple
bone lytic lesions, and back muscle infiltration. He died within 1 to 2 months of
presentation.

The eighteenth patient’® was a 12-year-old girl who presented with a large left mid-
dle ear mass, initially diagnosed as Langerhans cell histiocytosis, that proved resistant
to multiple courses of chemotherapy as well as to local debulking surgery. The correct
diagnosis was made only after 2 additional pathology reviews.

The nineteenth patient'® was a 19-year-old man who presented with a progressively
enlarging submucosal nodule on the right lower lip. This patient also had a history of
childhood-onset cutaneous mastocytosis that had resolved. An initial diagnosis was of
ALK-negative anaplastic large cell ymphoma. Despite imatinib therapy and excision,
the tumor recurred after 19 months.

The twentieth patient'® was a 77-year-old woman with right hip and groin pain who
subsequently was found to have a pelvic mass. She declined bone marrow biopsy
testing and died under hospice care after 4 months.

THERAPEUTIC MODALITIES

Multiple chemotherapeutic agents and tyrosine kinase antagonists have been tried
and failed. The only 2 patients whose therapy seemed to be successful responded
to a combination of multiple modalities including surgical debulking, radiation therapy,
and combination chemotherapeutic agents including imatinib mesylate, a tyrosine ki-
nase inhibitor.

Over the years during which the disease was reported the following agents were
used.

In May 1970, the first patient, a 71-year-old woman, was misdiagnosed as having
laryngeal Wegener granulomatosis and treated with surgical resection and high-
dose systemic steroids. Steroids were continued until March 1972 at which point
she was found to have a recurrence of the subglottic mass and what appeared to
be metastatic disease with lymphadenopathy, which resulted in repeated pathologic
evaluation revealing the diagnosis of mast cell sarcoma. She was treated with high-
dose bleomycin over 6 weeks. The metastatic and primary lesion continued to
grow. Bleomycin was replaced with high-dose radiation therapy, which resulted in
transient remission. By December 1973, the metastatic disease recurred. Chemo-
therapy according to a modified “De Vita” regimen was successful transiently. She
had recurrence of the metastatic disease and hepatosplenomegaly resulting in her
demise in May 1974.%

The second patient'® report did not review the therapeutic intervention.

The third patient®® report did not review the therapeutic intervention.

The fourth patient®! was a 32-year-old woman with mast cell sarcoma infiltrating the
colon. She first underwent surgical resection of the lesion. After 2 years, she presented
with a large abdominal mass and lymphadenopathy. Subsequent treatment included
prednisone and radiation therapy. Despite the therapy, she died at age 34 from met-
astatic disease.

The fifth patient was an 8-year old girl who presented in 2001 with severe headaches
and was found to have intracranial mast cell sarcoma. At first, she was treated with
prednisolone and then surgical resection. This treatment was followed by radiation
therapy, subcutaneous interferon «2b, and cytarabine intrathecally. The tumor
continued to proliferate instead of regress. She was treated with the regimen for
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myelogenous leukemia/sarcoma in childhood. Interferon was discontinued and she
received cytosine arabinoside, etoposide, idarubicin, and prednisolone. This regimen
did not result in a remission and was therefore changed. Prednisolone was continued;
thioguanine, vincristine, and Adriamycin were added. This regimen was followed by a
combination of arabinoside and mitoxantrone and subsequently followed by arabino-
side and etoposide. This regimen resulted in a partial remission. However, the tumor
recurred 5 weeks after the discontinuation of the chemotherapy. The parents declined
additional therapy and the child died within 6 weeks of the recurrence.”

The sixth patient (from the Mayo Clinic records) was a 44-year old man. He pre-
sented in 2005 with left buttock pain and infiltration of the skin with hardening. Imaging
studies showed a mass in the left gluteal area. He was treated with aggressive surgical
resection, which was followed by imatinib mesylate therapy. The patient was still alive
when contacted in 2013.

The seventh patient, according to a report published 2007,° was a 4-year old boy
that was hospitalized for an 8-month history of pain, edema, and deformation of his
right tibia, which was diagnosed as mast cell sarcoma with destructive bone invasion.
A sternal bone marrow biopsy test revealed the presence of associated aleukemic
mast cell leukemia. Despite aggressive surgical resection and chemotherapy (not
specified in the case report), he died 10 months after hospitalization.

The eighth patient (seen at Mayo Clinic Rochester) was a 32-year old man. He was
known to have CMML, which was under observation. After he developed abdominal
pain and hemoptysis, thickening of the wall of the small bowel was identified. He un-
derwent a diagnostic laparoscopy that revealed a mast cell sarcoma infiltrating the
small bowel wall. He underwent surgical resection with end-to-end anastomosis. He
initially did well but was subsequently found to have metastatic disease. He was
treated with imatinib mesylate. Despite the therapy, he died within a year.

The ninth patient (seen at the Mayo Clinic Rochester) was a 61-year-old man. He
was first seen in 2009 for a buccal lesion, which had been found to extend into and
invade the mandible. He underwent aggressive surgical resection and radiation ther-
apy, followed by imatinib mesylate therapy. He was last contacted in 2012 and was
doing well on imatinib therapy.

The tenth patient®? was a 39-year-old woman who was found to have mast cell sar-
coma of the uterus. She underwent total hysterectomy and bilateral oophorectomy.
Treatment with imatinib mesylate was added. The authors report that she achieved to-
tal remission.

The eleventh patient was an elderly male patient with small intestinal mast cell sar-
coma, reported in 2011.7° He underwent a diagnostic and therapeutic surgical resec-
tion with end-to-end anastomosis. Reverse transcription-polymerase chain reaction
was used to study c-kit. He had an unusual mutation at c-kit Asn822Lys. He was
initially treated with 40 mg prednisolone followed by 400 mg imatinib mesylate. He
experienced what was a partial remission after 2 months of therapy. At the third
month, however, the disease recurred. Therapy with interferon o2b was instituted
and resulted in an apparent resolution of the sarcoma after 6 months of interferon ther-
apy. However, 2 months later, he was again started on therapy with imatinib mesylate.
He died within 4 to 5 months of the diagnosis.

For the twelfth patient, therapy and prognosis were not discussed in the article.?®

Regarding the thirteenth patient, a report of a 15-year-old girl was published in
March 2013."” She presented with a headache and was found to have mast cell sar-
coma of the temporal bone. It expressed c-kit, and mutation analysis revealed L799F
mutation. The initial diagnosis and therapy followed a protocol for Langerhans cell
histiocytosis 3. Subsequent evaluation showed tumor progression. The therapies tried
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included vinblastine, dexamethasone, cladribine, clofarabine, multiple combination
chemotherapeutic agents combined with tyrosine kinase antagonists, radiation ther-
apy, and multiple surgical resections. Despite that, the tumor did not regress. No addi-
tional information about the patient was provided.

In May 2013, another report of an infant, the fourteenth patient, with mast cell sar-
coma was published.® The child presented with purulent otorrhea at 4 months of age.
After treatment of the infection, a small mass was identified in the auditory canal that
grew and invaded the bone by the age of 8 months. It was initially diagnosed as Lang-
erhans cell histiocytosis. At the age of 11 months, the mass enlarged and serum
tryptase was found to be elevated (34 ng/mL, with normal level <11.5 ng/mL). C-kit
Asp816Val mutation was absent. The child was treated with surgical debulking and
the experimental drug PKC412 for 1 year. This treatment reduced the tumor size
and allowed for further debulking. At the time of the report, the child was 2 years
of age.

Another report published in 2012'" reviewed the clinical history of a 40-year-old
man, the fifteenth patient, with known persistent cutaneous mastocytosis. He experi-
enced a malignant transformation of a cutaneous mastocytoma into mast cell sar-
coma. Surgical excision, radiation therapy, and imatinib therapy failed to induce a
remission. The patient died within a few months.

A publication in February 2013 reported 2 patients. The first (sixteenth) was of a
25-year-old man with a history of familial indolent systemic mastocytosis and urticaria
pigmentosa. He was found to have a large thoracic mast cell sarcoma with metastasis
to the lymph nodes and the bones. He failed therapy of 1 month with dasatinib and
corticosteroids. After failed dasatinib therapy, cytosine arabinoside in combination
with cyclophosphamide was tried but failed. When the tumor invaded the sphenoid
sinus, therapy with cladribine was started but also failed and he died within a few days.

The second (seventeenth) patient was a 42-year-old man with a history of unex-
plained splenomegaly. He developed mast cell B symptoms, which include fever,
night sweats, leukopenias, anemia, and hepatosplenomegaly. A CT scan of the chest
and abdomen revealed the presence of mediastinal and retroperitoneal lymphadenop-
athy. It also showed a muscular dorsal mass with lytic bone lesions. After an erroneous
initial diagnosis (anaplastic lymphoma), positive stains for c-kit, tryptase, and CD30
suggested the diagnosis of mast cell sarcoma. C-kit mutation analysis showed
Val560Gly mutation. Therapy with corticosteroids and dasatinib was started but failed.
The patient died within 10 days.

Patient 18, a 12-year-old girl, did not respond to therapy with 2CDA/Ara-C, ICE,
clofarabine, ALCL 99, idarubicin/Velcade/Ara-C, and decitabine. Subsequently she
was given radiation treatment and imatinib mesylate and scheduled for allogeneic
stem cell transplantation. She is alive with persistent disease 45 months following
initial presentation.

Patient 19, a 19-year-old man, experienced recurrent tumor 19 months after exci-
sion and treatment with imatinib 400 mg daily.

Patient 20 died 4 months following diagnosis after treatment with pamidronate and
radiotherapy.

SUMMARY

Mast cell sarcoma is the rarest and most difficult of mast cell neoplasms to treat. Mast
cell sarcoma might occur in any age group and could initially present in various
organs. It tends to metastasize. An approach using combined surgical debulking, ra-
diation therapy, and newer chemotherapeutic agents targeting mutated c-kit (tyrosine
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kinase inhibitors) seems to have the best chance to induce remission. The authors’
data revealed an almost 2:1 male-to-female ratio. Furthermore, 4 of the 20 patients
with mast cell sarcoma had underlying systemic or cutaneous mastocytosis.
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