
Introduction
Systemic mastocytosis (SM) is a rare clonal mast-cell disorder 
characterized by abnormal mast-cell proliferation and 
infiltration of extracutaneous organs, most commonly the bone 
marrow, liver, gastrointestinal tract, and skeletal system [1,2]. 

Indolent SM (ISM) represents the most frequent adult subtype 
and typically follows a chronic course, though significant 
morbidity may occur from mast-cell mediator release and target-
organ involvement [2-10].
Skeletal involvement is reported in up to 70% of SM patients and 
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Introduction: Indolent systemic mastocytosis (ISM) is a rare clonal mast-cell disorder that may present with skeletal involvement, driven by 
mast-cell mediator–induced osteoclast activation. Vertebral fragility fractures can occur even in the presence of normal bone mineral density 
(BMD), making early diagnosis challenging.
Case Report: A 56-year-old woman with a prior history of cutaneous mastocytosis and persistently elevated serum tryptase presented with 
acute thoracolumbar pain after minimal trauma. Initial imaging revealed a T11 compression fracture with normal BMD on dual-energy X-ray 
absorptiometry. Kyphoplasty resulted in symptomatic improvement. Ten weeks later, she developed a second atraumatic L1 vertebral fracture. 
Given the atypical fracture pattern and mastocytosis history, she underwent L1 kyphoplasty with concurrent osseous biopsy. Histopathology 
showed mast-cell infiltrates with CD25 expression, and molecular testing identified KIT D816V mutation. Bone marrow biopsy confirmed 
multifocal mast-cell infiltration, establishing a diagnosis of ISM. The patient was treated with intravenous bisphosphonates and 
multidisciplinary follow-up. At the last follow-up, she demonstrated pain resolution and no new fractures.
Discussion: This case underscores that ISM may present solely with skeletal manifestations despite normal BMD. Mast-cell mediators, 
including tryptase, histamine, tumor necrosis factor-alpha, and interleukin-6 promote osteoclastogenesis and microarchitectural bone fragility. 
Kyphoplasty-guided biopsy is a key diagnostic opportunity in unexplained vertebral fractures.
Conclusion: ISM should be considered in patients with atypical vertebral fractures, particularly when BMD is normal. Serum tryptase, KIT 
mutation testing, and bone biopsy enable timely diagnosis and treatment to prevent further skeletal morbidity.
Keywords: Indolent systemic mastocytosis, vertebral fragility fractures, secondary osteoporosis, KIT D816V mutation, tryptase, bone biopsy, 
normal bone mineral density, kyphoplasty biopsy, mast cell–mediated bone loss.

Abstract

Learning Point of the Article:
Vertebral fragility fractures with normal bone mineral density should raise suspicion of systemic mastocytosis, and kyphoplasty-guided 

biopsy can be a key diagnostic tool in unexplained cases.

Indolent Systemic Mastocytosis Presenting with Consecutive Vertebral 
Fragility Fractures despite Normal Bone Mineral Density: A Case Report 

and Mechanistic Review
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constitutes a major contributor to disability [3-5]. Bone 
manifestations range from osteopenia and osteoporosis to focal 
osteosclerosis and fragility fractures. Importantly, bone fragility 
in SM may occur despite normal bone mineral density (BMD), 
re f l ec t i ng  st r u c t u ra l  d eter i o rat i o n  an d  t rab ec u lar 
microarchitectural compromise rather than mineral loss alone 
[4,5,13,14].
Mast-cell derived mediators—including tryptase, histamine, 
tumor necrosis factor-alpha (TNF-α), interleukin-1 (IL-1), and 
IL-6—stimulate osteoclastogenesis and impair osteoblast 
activity, promoting accelerated bone resorption and structural 
weakness [6-8].
Thus, vertebral compression fractures after 
m i n i m a l  t r a u m a  s h o u l d  p r o m p t 
consideration of SM, particularly in patients 
with prior cutaneous mastocytosis or 
elevated serum tryptase [16]. Conventional 
m e t a b o l i c  b o n e  e v a l u a t i o n  m a y 
underestimate fracture risk, and diagnostic 
confirmation requires integration of serum 
tryptase, KIT D816V mutation testing, and 
histopathologic demonstration of mast-cell 
infiltrates with aberrant immunophenotype 
(CD25+/CD2+) [6,9,11,12].
Because focal skeletal infiltration can precede 
systemic diagnosis, vertebral augmentation 
procedures offer a diagnostic opportunity via 
targeted bone biopsy in selected cases [17-
19].

We present a patient with cutaneous mastocytosis who 
developed consecutive vertebral fragility fractures despite 
normal BMD, ultimately leading to the diagnosis of ISM. This 
case highlights the need to suspect mastocytosis in patients with 
unexplained vertebral fractures and preserved BMD and 
underscores the diagnostic utility of kyphoplasty-guided 
biopsy.

Case Report
A 56-year-old woman with a history of cutaneous mastocytosis 
diagnosed 20 years earlier and chronically elevated serum 
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Figure 1: Computed tomography scans (a, b, c) and magnetic resonance imaging (d and e) of the thoracic spine showing an acute T11 vertebral compression 
fracture.

Figure 2: Lumbar spine magnetic resonance imaging in sagittal (a and b) and axial (c) views, June 
2016: Acute L1 fracture type A.
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tryptase (baseline 38 ng/mL) presented with sudden onset 
mid-thoracic pain after lifting a light object. She denied 
s y stem i c  s y m p to m s ,  i n c l u d i ng  f l u s h i ng ,  s y n co p e, 
gastrointestinal complaints, constitutional symptoms, or prior 
low-trauma fractures. Her medical history was otherwise 
unremarkable, and she was not on antiresorptive therapy.
Spine radiographs and magnetic resonance imaging (MRI) 
revealed an acute T11 compression fracture with mild 
retropulsion but no spinal cord compromise (Fig. 1). Dual-
energy X-ray absorptiometry (DXA) demonstrated normal 
BMD (lumbar T-score: −0.3; femoral neck 
T-score: −0.5). Laboratory evaluation 
showed normal calcium, phosphorus, 
Vitamin D, renal function, and parathyroid 
hormone. Given severe pain refractory to 
medical management, she underwent T11 
k y p h o p l a s t y  w i t h  s y m p t o m a t i c 
improvement. No biopsy was obtained at 
that time.
Ten weeks later, the patient developed new 
severe lumbar pain without trauma. MRI 
demonstrated a new acute L1 vertebral 
compression fracture (Fig. 2). Repeat 
m e t a b o l i c  b o n e  w o r k- u p  re m a i n e d 
unremarkable, including Vitamin D and 
calcium. Due to the recurrence of atraumatic 
ver tebral  fractures in the context of 
longstanding mastocytosis and normal 

BMD, targeted biopsy was planned at the time of 
L1 kyphoplasty.
During the procedure, transpedicular bone 
biopsy was obtained (Fig. 3). Histology revealed 
dense clusters of mast cells with spindle 
morphology, positive for tryptase and aberrant 
CD25 expression. Molecular testing detected 
the KIT D816V mutation, confirming clonal 
mast-cell disease. Subsequent bone marrow 
biopsy demonstrated multifocal mast-cell 
infiltrates with the same immunophenotype, 
establishing a diagnosis of ISM.
T h e  p a t i e n t  i n i t i a t e d  i n t r a v e n o u s 
bisphosphonate therapy and multidisciplinary 
follow-up with hematology and metabolic bone 
disease specialists. At 12-month follow-up, she 
reported complete pain resolution, had returned 
to baseline physical activity, and experienced no 
new fractures. Follow-up imaging demonstrated 
stable vertebral alignment without further 
compression (Fig. 4).

Discussion
ISM is a clonal mast-cell disorder characterized by aberrant 
mast-cell accumulation and mediator release. Although 
cutaneous involvement is typical, skeletal manifestations are 
common and clinically meaningful, affecting up to 70% of 
patients [1,2]. The spectrum ranges from osteopenia and 
osteoporosis to focal osteosclerosis and fragility fractures 
[3,4,5]. Notably, vertebral fractures may occur despite normal 
BMD, as shown in this case, reflecting microarchitectural 

Yurac-Barrientos R, et al

Journal of Orthopaedic Case Reports Volume 16 Issue 5  May 2026 Page 176-181 |  |  |  | 

Figure 3: Intraoperative fluoroscopic control.

Figure 4: Post-operative lumbar spine X-rays in anteroposterior (a) and lateral (b and c) views.
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compromise rather than loss of mineral content alone [4,6].

Mast-cell–mediated bone fragility
Bone involvement in mastocytosis arises predominantly from 
mast-cell activation and mediator release. Tryptase, histamine, 
prostaglandins, TNF-α, IL-1, and IL-6 stimulate RANKL-
dependent osteoclastogenesis and impair osteoblast function 
[6-8].
In addition, KIT D816V-driven constitutive signaling promotes 
mast-cell proliferation and cytokine secretion via STAT5, PI3K, 
and MAPK pathways, amplifying bone turnover and trabecular 
deterioration [9,10,12].
These mechanisms explain why standard DXA may appear 
normal despite substantial structural weakness, underscoring 
the importance of evaluating trabecular integrity using 
trabecular bone score or opportunistic computed tomography 
Hounsfield units [13-15].
Diagnostic considerations
Diagnosis requires integration of clinical suspicion, 
biochemical testing, molecular studies, and histopathology. 
Persistent serum tryptase elevation (>20 ng/mL) is suggestive 
but not universal, and may be normal in a minority of patients 
[1,16].
Bone biopsy during vertebral augmentation offers a unique 
diagnostic opportunity in patients with unexplained fractures 
[17-19].
In this case, kyphoplasty-guided biopsy was crucial in 
confirming mast-cell infiltration with aberrant CD25 
expression and KIT D816V mutation, fulfilling WHO criteria 
[9,11,12].
Differential diagnosis
Vertebral fragility fractures with normal BMD necessitate 
evaluation for secondary causes, including:
• Mastocytosis
• Multiple myeloma (including non-secretory)
• Monoclonal gammopathy of skeletal significance
• Glucocorticoid-induced osteoporosis
• Hyperparathyroidism
• Osteomalacia with preserved calcium/phosphorus
• Marrow infiltrative disorders (lymphoma, leukemia)
• Metabolic bone diseases with preserved BMD (e.g., 
osteogenesis imperfecta in adults).
Distinguishing mastocytosis from myeloma is essential; 
hallmark features include mast-cell aggregates, CD25 positivity, 
and KIT mutation rather than plasma-cell infiltrates and 
monoclonal protein expression [9,11,17].

Management and outcomes
Management focuses on fracture stabilization, optimization of 
bone health, and mast-cell–directed therapy. Bisphosphonates 
and, in selected cases, anabolic agents such as teriparatide have 
shown benefit [20].
Targeted KIT inhibitors, including midostaurin and avapritinib, 
have demonstrated efficacy [21,22].
Our patient achieved durable pain relief and radiographic 
stability after kyphoplasty and initiation of intravenous 
bisphosphonates, with no new fractures at 1-year follow-up.

Clinical implications
This case reinforces key clinical points:
• Vertebral fractures may represent the first systemic 
manifestation of ISM.
• Normal DXA does not exclude mast-cell–mediated bone 
fragility.
• Persistent or recurrent atraumatic vertebral fractures warrant 
targeted evaluation with serum tryptase and KIT mutation 
analysis.
• Kyphoplasty-guided biopsy is a valuable diagnostic tool in 
unexplained fractures.
• Early diagnosis may prevent further skeletal morbidity and 
enable appropriate hematologic follow-up.

Conclusion
ISM should be considered in patients presenting with 
atraumatic vertebral fragility fractures, particularly when BMD 
is preserved, as standard densitometry may underestimate 
m a s t - c e l l – m e d i a t e d  i m p a i r m e n t  o f  t r a b e c u l a r 
microarchitecture. Persistent elevation of serum tryptase, a 
history of cutaneous mastocytosis, or unexplained recurrent 
fractures should prompt targeted diagnostic work-up, including 
KIT D816V testing and bone biopsy, ideally performed at the 
t i m e  o f  v e r teb r a l  au g m e n t at i o n .  Hi s to pat h o l o g i c 
demonstration of aberrant mast-cell infiltrates with CD25 
expression remains essential for definitive diagnosis.
Early recognition allows implementation of fracture prevention 
strategies, antiresorptive therapy, and multidisciplinary 
monitoring to mitigate long-term skeletal morbidity. This case 
underscores the clinical value of kyphoplasty-guided biopsy in 
patients with unexplained vertebral fractures and highlights the 
need for heightened clinical suspicion of SM when axial fragility 
occurs despite normal BMD.
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Clinical Message

Systemic mastocytosis should be suspected in patients presenting with recurrent or atypical vertebral fractures despite normal bone mineral 
density. Serum tryptase levels, KIT mutation analysis, and bone biopsy—ideally obtained during vertebral augmentation—are essential for 
early diagnosis and prevention of further skeletal complications.
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