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History and Physical Examination

A 26-year-old woman with an extensive medical history

significant for Crohn’s disease, autoimmune hepatitis, pri-

mary sclerosing cholangitis, idiopathic thrombocytopenic

purpura, and abdominal lymphadenopathy presented with a

chief complaint of chronic bilateral leg pain. The patient

also had a long-standing history of fatigue, abdominal pain,

and pruritus for several years.

Before presentation, she had CT of the abdomen for

abdominal pain. This study revealed diffuse lym-

phadenopathy throughout the abdomen with the largest

lymph node measuring 1.8 cm in diameter. A biopsy of this

lymph node was negative for malignancy.

The patient’s progressive bilateral leg pain was followed

later by right ankle and right elbow pain. She also had

pruritus but it was thought that her pruritus was related to

her chronic autoimmune hepatitis and primary sclerosing

cholangitis. She stated that her knee pain was dull and

constant throughout the day and that she was unable to

stand or walk for long periods owing to the pain. The

patient had received transient relief of her knee pain with

oral pain medications and intraarticular steroid injections.

However, because of persistent and severe right knee pain,

MRI of the knee was obtained, and based on the abnormal

bone marrow findings, the patient was referred to ortho-

paedic oncology. Socially, the patient was a smoker, but no

other relevant factors were noted, and there was no relevant

family history.

On physical examination, numerous hyperpigmented

erythematous macules and papules on the back, bilateral

lower arms, thighs, and lower legs with surrounding

excoriations were noted. No visible or palpable masses

were found on examination of her knee. The patient’s knee

pain and tenderness did not localize to any particular por-

tion of her knee on examination. Examination of her knee

was significant for worsening pain with flexion and

extension of the knee, but no ligamentous instability was

noted. There was no warmth or redness noted on exami-

nation. The patient was otherwise neurovascularly intact.

On examination of her abdomen, she had hep-

atosplenomegaly. Laboratory studies including complete

blood count and C-reactive protein were normal.

Radiographic evaluation of both knees (Fig. 1), MRI of

the right knee (Fig. 2), and a whole-body scan (Fig. 3)

were obtained.
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Based on the history, physical examination, laboratory

studies, and imaging studies, what is the differential diag-

nosis at this point?

Imaging Interpretation

The patient’s bilateral knee plain radiograph showed no

abnormalities (Fig. 1). The sagittal MR image of the right

knee (Fig. 2) with contrast showed diffuse heterogeneous

marrow signal intensity. The MR image without contrast

also showed diffuse heterogeneous marrow signal inten-

sity. There were patchy areas of diminished signal intensity

on the T2-weighted images, and increased signal intensity

on the fat-saturated sequences. No cortical invasion or

disruption was apparent. The knee ligaments were intact.

A whole-body bone scan (Fig. 3) showed homogeneous

symmetric diffuse increased radiotracer uptake along the

bilateral proximal and distal femurs, proximal tibias, and

calcanei. Because of the imaging findings, a bone biopsy of

the right distal femur was performed.

Differential Diagnosis

Lymphoma with Secondary Bone Involvement

(Stage IV)

SAPHO syndrome (previously known as chronic recurrent

multifocal osteomyelitis, but more recently renamed to

reflect the features that often accompany it, specifically

synovitis, acne, pustulosis, hyperostosis, and osteitis [11])

Metastatic Carcinoma

Systemic Mastocytosis

Based on the history, physical examination, laboratory

studies, imaging studies, and histologic picture, what is the

diagnosis and how should the patient be treated?

Histology Interpretation

Aggregates of spindledmast cellswere present in themarrow

space on the bone biopsy specimen. Normal trilineage

hematopoietic bone marrow elements also were present

(Fig. 4). Spindled mast cells were arranged as peritrabecular

aggregates and scattered single cells were seen in themarrow

space on the bone biopsy specimen. Thesemast cells showed

strong expression of mast cell tryptase (brown staining) by

immunohistochemistry (Fig. 5).

Diagnosis

Systemic mastocytosis.

Discussion and Treatment

The WHO classifies mastocytosis as a myeloproliferative

neoplasm derived from a clonal proliferation of mast cells

Fig. 1 A bilateral knee radiograph was obtained early on and was

read as ‘‘normal’’.

Fig. 2 A sagittal MR image of the right knee with contrast shows

diffuse heterogeneous marrow signal intensity.
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or its precursors [13, 17]. The myriad of symptoms the

patient experienced are characteristic of systemic masto-

cytosis. This is a very rare disease and the exact incidence

is unknown. It occurs in men and women equally. The

childhood form of the disease usually only involves the

skin [9].

Systemic mastocytosis can present with multiple

symptoms involving various organ systems including skin

(pruritus, hives, and flushing), gastrointestinal (pain, nau-

sea, and vomiting), cardiovascular (palpitations and

syncope), neurologic (cognitive difficulties, depression,

and sleep disturbance), skeletal (pain, osteopenia, and

fractures), and constitutional (fatigue, weakness, and chills)

[13, 17]. The patient’s long history of pruritus initially was

presumed to be the result of her hepatobiliary disease, but

in retrospect it most likely was caused by her systemic

mastocytosis for which pruritus is a very common symp-

tom [9, 13, 14]. The dermatologic findings at presentation

were consistent with excoriations owing to diffuse pruritus

[4, 13, 14]. The patient’s chronic gastrointestinal symptoms

with elevated liver enzymes also are consistent with sys-

temic mastocytosis [14]. In addition, our patient had bone

involvement, which is common in systemic mastocytosis

[12]; bone involvement by mastocytosis can lead to

pathologic fractures in some cases [12]. The osseous

radiographic findings of systemic mastocytosis are vari-

able: some cases are occult and not visible by imaging

whereas others may display blastic lesions, lytic lesions, or

a combination of both [1, 5, 12]. Patients with systemic

mastocytosis can go undiagnosed for many years given the

Fig. 3 A whole-body bone scan shows homogeneous symmetric

diffuse increased radiotracer uptake along the bilateral proximal and

distal femurs, proximal tibias, and calcanei.

Fig. 4 Aggregates of spindled mast cells (center) are present in the

marrow space on the bone biopsy specimen. Normal trilineage

hematopoietic bone marrow elements also are present (upper left)

(Stain, hematoxylin & eosin; original magnification, 9200). (Pub-

lished with permission from Matthew R. Lindberg MD, Department

of Pathology, University of Arkansas for Medical Sciences, Little

Rock, AR, USA.)

Fig. 5 Spindled mast cells are arranged as peritrabecular aggregates

and scattered single cells in the marrow space on bone biopsy

specimen. These mast cells show strong expression of mast cell

tryptase (brown staining) by immunohistochemistry (Stain, mast cell

tryptase immunohistochemistry; original magnification, 9200). (Pub-

lished with permission from Matthew R. Lindberg MD, Department

of Pathology, University of Arkansas for Medical Sciences, Little

Rock, AR, USA.)
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nonspecific nature of the symptoms, as was the case for our

patient [4, 14, 17].

Systemic mastocytosis is characterized by a monoclonal

proliferation of atypical mast cells resulting from activating

somatic point mutations of the c-kit proto-oncogene. These

mutations usually involve exon 17 of c-kit with the ima-

tinib-resistant mutation D816V being most frequent [6].

According to the WHO, systemic mastocytosis can be

divided into several subtypes including, (1) indolent sys-

temic mastocytosis; (2) systemic mastocytosis with

associated clonal hematologic nonmast cell lineage dis-

ease; (3) mast cell leukemia; (4) mast cell sarcoma; and (5)

aggressive systemic mastocytosis [4]. The major criterion

for systemic mastocytosis is the presence of multifocal

dense infiltrates of mast cells in the bone marrow; this

finding has a 100% specificity, 100% positive predictive

value, and 69% sensitivity for the presence of systemic

mastocytosis [4]. Tryptase immunohistochemical staining

is a highly sensitive marker for mast cells and can be used

to help highlight mast cell infiltrates on biopsy [6, 12].

Additional minor criteria for the diagnosis of systemic

mastocytosis include detection of the c-kit mutation, organ

system involvement other than skin, serum tryptase levels

greater than 20 lg/L, and extracutaneous mast cells with

CD2+ and/or CD25+ expression. The WHO criteria for

the diagnosis of systemic mastocytosis states one must

have one major criteria finding and one minor finding or

three minor findings to have the diagnosis of systemic

mastocytosis [4, 9, 12].

The leading diagnosis at presentation given the patient’s

history of lymphadenopathy was nodal lymphoma with

secondary bone involvement. Lymphoma is a malignancy

composed of clonal populations of either B or T lympho-

cytes or related hematopoietic cells [2, 8]. Lymphoma most

commonly arises in lymph nodes, but it also may arise as a

primary process in extranodal sites, including bone [2, 3].

Additionally, primary nodal lymphomas may secondarily

spread to bone and other extranodal sites [2, 3, 8]. Thus,

lymphoma was an initial major differential diagnosis for

the diffuse osseous involvement seen on MR images and

whole-body scan in our patient [2, 8, 15]. The patient’s

diffuse pain and malaise, although nonspecific, are not

unusual presenting symptoms of lymphoma [2, 3]. The

patient’s pruritus also could have been paraneoplastic, a

situation that previously has been associated with lym-

phoma [19]. Osseous involvement by lymphoma can range

from marrow-replacing lesions only to destructive lytic

lesions with soft tissue extension [3, 18]. Biopsy with

histopathologic and/or flow cytometric evaluation is the

gold standard for diagnosis or exclusion of lymphoma.

Biopsy of lymphoma involving bone typically would show

aggregates or sheets of clonal B or T lymphocytes with

varying degrees of cytologic atypia (depending on the

subtype of lymphoma). In contrast, the bone biopsy spec-

imen in our patient showed aggregates of atypical mast

cells instead of aggregates or sheets of lymphocytes, find-

ings that excluded a diagnosis of lymphoma and confirmed

a diagnosis of mastocytosis.

As noted earlier, SAPHO syndrome, consisting of syn-

ovitis, acne, pustulosis, hyperostosis, and osteitis, is an

inflammatory bone condition that often involves skin and

has some overlapping features with spondyloarthropathies

[11]. This rare condition often is unrecognized because of

the wide variability in its musculoskeletal and cutaneous

manifestations [11]. This condition has been described in

the literature as chronic recurrent multifocal osteomyelitis

(CRMO) and various other names [7, 11]. In this case,

given the patient’s diffuse bone involvement and robust

dermatologic findings, SAPHO syndrome was considered.

Dermatologic findings of SAPHO syndrome appear as

severe acne or pustules that most commonly present on the

palms or soles [7, 11]. However, our patient had excoria-

tions secondary to pruritus but lacked acneiform lesions or

palmoplantar pustulosis as typically would be seen with

SAPHO syndrome. Additionally, pruritus has not been a

common reported symptom of SAPHO syndrome [7, 11].

Bone biopsy specimen in SAPHO syndrome often show

remodeling and other reactive bone changes but lacks the

aggregates of mast cells seen in our patient’s bone biopsy

specimen. The osseous radiographic presentation of

patients with SAPHO typically ranges from osteolytic to

osteosclerotic, but the osteosclerotic changes predominate

with a thickened cortex and narrowing of the intramedul-

lary canal [10].

The diffuse osseous involvement along with the patient’s

history of smoking also raised concern for metastatic bone

disease [16]. In addition, chronic pruritus has been seen in

some cases of carcinoma [19]. Cancer of unknown primary

origin with metastatic bony involvement is a common

occurrence. Typically, when a primary tumor is present, it

can be found using routine diagnostic imaging. Our patient’s

initial imaging did not identify any primary tumor. There-

fore, although metastatic carcinoma was still part of the

differential diagnosis, the lack of an identifiable primary

lesion and the relatively young age of the patient moved

metastatic bone disease lower on our list of differential

diagnoses [15]. As for other neoplastic diseases, the gold

standard for diagnosis of metastatic bone disease is bone

biopsy. On histologic examination, metastatic carcinoma in

the bone typically would show nests or glands of atypical

epithelioid cells infiltrating the marrow space with associ-

ated desmoplasia (reactive fibrosis) and reactive bone

changes. Our patient’s bone biopsy specimen lacked these

findings and instead showed atypical mast cell aggregates.

Currently, there is no known cure for aggressive sys-

temic mastocytosis. Thus, therapeutic goals are symptom

3690 Morell et al. Clinical Orthopaedics and Related Research1

123



reduction and quality of life improvement rather than cure.

For aggressive systemic mastocytosis, as in our patient,

cytoreductive therapies including cladribine, interferon-

apha 2b, glucocorticoids, hydroxyurea, and tyrosine kinase

inhibitors have been suggested [4, 9].

Although we provided aggressive treatment, this patient

has done poorly. She originally was treated before her

diagnosis of aggressive systemic mastocytosis with multi-

ple autoimmune suppressive therapies including

mesalamine, azathioprine, and infliximab for her cholan-

gitis along with Crohn’s disease. She was treated with

Atarax1 (Pfizer Inc, Peapack, NJ, USA) along with

cholestyramine for pruritus symptoms. Her condition con-

tinued to worsen, and she eventually was prescribed

interferon therapy after her diagnosis. She continued to

deteriorate and was prescribed nilotinib (tyrosine kinase

inhibitor). She currently receives only certolizumab for

Crohn’s disease. She has continued to deteriorate and is

receiving home health hospice care.
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