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Abstract

Mast cell leukemia (MCL) is a rare and aggressive form of systemic 
mastocytosis (SM) that commonly involves the bone. This often pre-
sents as osteoporosis with focal osteolytic lesions and pathological 
fractures. Osteoblastic (sclerotic) lesions are rarely seen in MCL. The 
vertebral bodies are the most common site of bone involvement, with 
lesions outside of the axial skeleton being extremely rare. MCL pre-
senting with osteoblastic lesions has been reported in the literature, 
however, there are no reported cases of osteoblastic lesions in the 
appendicular skeleton. Here we report a rare case of acute aleuke-
mic MCL that presented with diffuse osteoblastic/sclerotic osseous 
lesions involving ribs, thoracic spine, lumbar spine and pelvis without 
pathological fractures.
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Introduction

Mast cell leukemia (MCL) is a rare and aggressive form of 
systemic mastocytosis (SM) [1, 2]. Patients typically present 
with weight loss, fatigue, pain, flushing and gastrointestinal 
symptoms. Initial evaluation usually shows cytopenias, coagu-
lopathy, hepatosplenomegaly, and skeletal involvement with 
osteoporosis, osteolytic lesions and/or pathological fractures 
[2-4]. Here we report a rare case of aleukemic MCL presented 

with diffuse osteoblastic/sclerotic osseous lesions involving 
ribs, thoracic spine, lumbar spine and pelvis without patho-
logical fractures. We also briefly reviewed the diagnosis and 
treatment of MCL.

Case Report

This is a 75-year-old female with past medical history of obesi-
ty with body mass index (BMI) of 34.6 kg/m2, type 2 diabetes, 
essential hypertension, restless leg syndrome, hypothyroidism, 
fibromyalgia, chronic pain, and neuropathy, who presented to 
the emergency room with hypokalemia secondary to nausea, 
vomiting and diarrhea for 2 weeks. Review of systems is posi-
tive for mechanical fall the night prior to presentation second-
ary to bilateral leg weakness, diffuse pain in her neck, lower 
back, hip and epigastric abdominal area, and nausea and vom-
iting. Vital signs were stable, and basic labs showed pancyto-
penia, hypokalemia, mild hypocalcemia, and hyperbilirubine-
mia (Table 1). Computed tomography (CT) chest with contrast 
showed diffuse osteoblastic lesions in the ribs and vertebrae 
(Fig. 1a, b), and CT abdomen and pelvis with contrast revealed 
diffuse osteoblastic lesions in the pelvic bones (Fig. 2), hepato-
splenomegaly and portal vein thrombosis (Fig. 3).

The hematology-oncology team was consulted. The pa-
tient underwent a bone marrow biopsy to evaluate pancyto-
penia and due to suspicion of tumor infiltration of the bone 
marrow, as well as an interventional radiology-guided bone 
biopsy of left iliac sclerotic lesion. The bone marrow biop-
sy showed a hypercellular marrow for age with diffuse and 
patchy infiltration by large cells with fine basophilic granules, 
and microvacuoles most compatible with atypical mast cells 
(Fig. 4), with increased CD117 (Fig. 5) and tryptase positiv-
ity consistent with acute MCL. Flow cytometry also showed 
increased CD117-positive cells. These cells also expressed 
CD33, CD4 and CD13. Serum tryptase level was performed 
and was elevated at 526 µg/L (normal range ≤ 10.9 µg/L), fur-
ther strengthening the diagnosis of MCL. The left ilium bone 
biopsy showed dense areas of atypical mast cell infiltrates (Fig. 
6) and atypical mononuclear cells positive for CD117 (Fig. 7) 
and tryptase, compatible with MCL. Myeloid disorders muta-
tion panel detected TP53 p.R273H mutation (tier 1 variant).

Treatment with Food and Drug Administration (FDA)-ap-
proved agents (avapritinib or midostaurin), as well as transfer 
to a higher center with available clinical trials, was discussed. 
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However, the patient developed acute metabolic encephalopa-
thy with rapid clinical deterioration, and due to her declining 
functional status and overall poor prognosis, she was transi-
tioned to hospice care. Patient expired under hospice care ap-
proximately 3 weeks after initial presentation.

Discussion

Mastocytosis is an abnormal accumulation of neoplastic mast 
cells in various organs, primarily divided into cutaneous mas-
tocytosis (CM), SM, and mast cell sarcoma (MCS) [1, 2]. SM 
is further subdivided into six types: bone marrow mastocytosis 
(BMM), indolent SM (ISM), smoldering SM (SSM), aggres-

sive SM (ASM), SM-associated hematologic neoplasm (SM-
AHN) and MCL [1]. Advanced SM (AdvSM) is a subgroup 
that includes three subtypes of SM: ASM, SM-AHN, and MCL 
[1, 2].

MCL is the most aggressive form of SM that is diagnosed 
after meeting SM criteria and by the presence of ≥ 20% of 
atypical or immature mast cells in the bone marrow or ≥ 10% 
in the peripheral blood; however, an aleukemic variant is un-
commonly seen, in which the number of circulating mast cells 
in the blood is < 10%, like our patient in this case [1-3, 5]. 
MCL is further classified into primary and secondary types: 
primary occurs de novo without prior mast cell disorders, and 
secondary arises from a preexisting mast cell neoplasm [2, 5]. 
MCL can be classified as acute or chronic. Acute MCL typi-

Figure 1. CT chest with contrast showing the osteoblastic lesions in the ribs (a) and vertebrae (b) (arrows). CT: computed to-
mography.

Figure 2. CT abdomen and pelvis with contrast showing the pelvic os-
teoblastic lesions (arrows). CT: computed tomography.

Table 1.  Pertinent Laboratory Results on Presentation

Laboratory test Day 1 Reference range
White blood count (WBC) 3.3 4 - 11 × 103/µL
Hemoglobin 11.3 12 - 16 g/dL
Hematocrit 32 36-48%
Platelet 104 150 - 450 × 103/µL
Alkaline phosphatase 362 40 - 129 U/L
Total bilirubin 2 0.0 - 1.0 mg/dL
AST/ALT 38/23 10 - 40 U/L
Potassium 2.5 3.5 - 5 mmol/L
BUN 12 8 - 23 mg/dL
Creatinine 0.57 0.5 - 1.0 mg/dL
Total protein 5.9 6.0 - 8.3 gm/dL
Albumin 3.1 3.5 - 5.2 gm/dL
Calcium 8.6 8.5 - 10.2 mg/dL

AST: aspartate aminotransferase; ALT: alanine aminotransferase; 
BUN: blood urea nitrogen.
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cally presents with C-findings indicating end-organ damage 
such as bone marrow dysfunction, skeletal and gastrointestinal 
manifestations [2, 3]. Chronic MCL presents without C-find-
ings and usually has a better prognosis [2, 6].

Common clinical findings of MCL include constitution-
al symptoms (fever, fatigue, night sweats and weight loss), 
anemia, flushing, urticarial rash, gastrointestinal bleeding, 
skeletal pain, and diarrhea. The initial workup shows abnor-
mal liver function tests, cytopenias, coagulopathy including 
disseminated intravascular coagulation (DIC), hepatospleno-
megaly, peptic ulcer disease, and bone findings as described 
below [2-4]. Skin lesions are typically absent except in sec-
ondary MCL [2, 3]. Elevated serum tryptase levels further 
strengthen the diagnosis of MCL. The most common molecu-
lar abnormality observed in MCL is the KIT D816V muta-
tion, which is present in approximately 90% of cases with 
MCL [2]. In a report of rare case of acute aleukemic MCL 
in a Hispanic male, authors reported most of the common 
clinical features (including DIC) and histopathological find-
ings noted above [7]. Usual bone manifestations of MCL are 
osteoporosis and focal osteolytic lesions with pathological 
fractures [3, 4, 8]. In another case of acute aleukemic MCL, 
patient was reported to have a left humeral osteolytic lesion 
[9]. Osteoblastic (sclerotic) lesions are rarely seen in MCL. It 
is also observed that bone metastases in MCL outside the ver-
tebral column are uncommon, and lesions beyond the axial 
skeleton are extremely rare [2, 4, 8].

Treatment options for SM, particularly MCL are limited, 
and there are multiple ongoing clinical trials targeting differ-
ent treatment approaches [10, 11]. Treatment modalities with 
chemotherapeutic agents (such as cladribine, cytarabine, tha-

Figure 3. CT abdomen and pelvis with contrast showing hepatosple-
nomegaly and dilated portal vein (arrows). CT: computed tomography.

Figure 4. Bone marrow biopsy showing atypical mast cells (arrows).

Figure 5. Bone marrow biopsy showing cells with CD117 expression. Figure 7. Left ilium bone biopsy showing cells with CD117 expression.

Figure 6. Left ilium bone biopsy showing atypical mast cells.
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lidomide, and daunorubicin) [10, 11], interferon-alpha (IFN 
alpha), glucocorticoids [12, 13], tyrosine kinase inhibitors, 
antibody drug conjugates, and allogenic hematopoietic stem 
cell transplantation (HSCT) [13, 14], are used with variable 
response. The two targeted therapies approved for MCL are 
midostaurin, a multikinase inhibitor, and avapritinib, a selec-
tive KIT D816V mutation-targeted tyrosine kinase inhibitor 
[10, 12, 13, 15]. Here, we review some of the pertinent studies 
and clinical trials.

In a multicentric phase II study, researchers reported that 
thalidomide is an effective treatment option in AdvSM when 
used in selected patients, but its use in MCL is not well stud-
ied [16]. A phase II trial by Gotlib et al played a pivotal role in 
the approval of midostaurin for AdvSM, including highly fatal 
variants of MCL [17]. In a phase IV clinical trial and literature 
review, authors reported that imatinib (a tyrosine kinase inhibi-
tor that targets the break point cluster-Abelson tyrosine kinase 
(BCR-ABL)) was effective in SM patients without the KIT 
D816V mutation; however, imatinib was not effective in patients 
with the KIT D816V mutation [18]. A clinical trial designed to 
assess the efficacy of combination therapy using cladribine and 
pegylated IFN alfa-2a in patients with AdvSM was discontinued 
as the combo demonstrated no notable efficacy [19].

A multicenter trial studying inhalation cromolyn reported 
improvement in mast cell-related symptoms and overall quality 
of life, but the authors concluded that further clinical assessment 
in larger trials would be necessary to confirm the long-term ben-
efits and safety of this approach [20]. The trial conducted by the 
National Heart, Lung, and Blood Institute (NHLBI) demonstrat-
ed that HSCT could be a feasible treatment option for patients 
with AdvSM, particularly in patients with AHN or aggressive 
systemic disease. This study contributed to the evolving knowl-
edge of how HSCT could be used as a potential treatment for 
AdvSM [21]. A phase II clinical trial assessing ibrutinib (a Bru-
ton’s tyrosine kinase (BTK) inhibitor) in patients with AdvSM 
was terminated due to no proven benefit [22]. In another phase 
II clinical trial, researchers concluded that they would not rec-
ommend brentuximab vedotin, an antibody drug conjugate, as 
monotherapy for patients with AdvSM [23].

Apex trial investigating bezuclastinib (a novel highly selec-
tive KIT D816V inhibitor) in AdvSM including MCL, is now 
actively recruiting patients [24]. Early data from this study 
showed that bezuclastinib was well tolerated with no serious ad-
verse events, and there were notable reductions in disease mark-
ers [24]. Results from two active studies, Explorer phase I trial 
[25] and Pathfinder phase II trial [26] showed that the avapri-
tinib has a good response and favorable benefit-risk profile in 
patients with AdvSM, irrespective of prior treatment or disease 
subtype. These studies led to the FDA approval of avapritinib in 
AdvSM including MCL. Pioneer study led to the FDA approval 
of avapritinib in ISM [27]. There is an active multicenter study 
that is evaluating elenestinib (another tyrosine kinase inhibitor 
that targets KIT D816V mutation) both as monotherapy and in 
combination with azacytidine, in patients with AdvSM and oth-
er KIT-altered hematologic malignancies [28].

Supportive measures also play a crucial role in the man-
agement of MCL during complications such as cytopenias, 
infections with sepsis, tumor lysis syndrome, mast cell activa-
tion syndrome (MCAS) and organ dysfunction [10-13]. MCL 

has overall survival (OS) ranging between 0 and 2.5 years, 
with median OS for all types of MCL being around 1.5 years. 
Acute MCL is highly aggressive and carries an extremely poor 
prognosis with median OS of 2 - 3 months despite treatment 
[6, 9, 14, 29]. In a case report of acute aleukemic MCL, it was 
reported that patient expired within the first 2 months of diag-
nosis despite high-dose chemotherapy [29].

Conclusions

We described here a very rare case of aleukemic MCL with dif-
fuse osteoblastic metastatic bone lesions involving axial and 
appendicular skeleton. The osteoblastic presentation of MCL 
in this case is confirmed by bone biopsy. By this case we would 
like to report that MCL is a malignancy that can present with 
both osteolytic and osteoblastic bone lesions and stress the im-
portance of bone biopsy in suspected cases of MCL. Mainstay 
of management of MCL includes targeted chemotherapies, mi-
dostaurin or avapritinib, and supportive measures. MCL car-
ries a very poor prognosis, particularly acute MCL, which has 
median OS of 2 - 3 months despite treatment.

Learning points

MCL could present with both osteoclastic and osteoblastic 
metastatic lesions of the bone, and bone biopsy could play an 
important role in the diagnosis.

Extra-axial (appendicular) bone involvement of MCL is 
extremely rare, and no such cases were reported in the litera-
ture so far.

This case report adds to the limited data and information 
available in the literature on MCL clinical presentation and 
management.
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