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Abstract
Systemic mastocytosis is a clonal disease of the mast cell progenitors of the bone marrow. The clinical picture varies from
asymptomatic (indolent) to highly aggressive (mast cell leukemia). Up to one-third of patients with SM have osteoporosis and
fractures. The following is an analysis of the case of a young patient with multiple fractures as the first manifestation of SM.
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Introduction

Mastocytosis is a disease that originates in the bone marrow
and is characterized by an abnormal growth and proliferation
of mast cells and their CD34 + progenitors. Its heterogeneous
presentation is due to the infiltration of mast cells in one or
more organs and the production of different biochemical me-
diators such as histamine or prostaglandins [1]. There are sev-
eral diagnostic criteria for mastocytosis [2]. The diagnosis of
systemic mastocytosis (SM) requires the identification of one
major and one minor criterion, or at least three minor criteria.
Once the diagnosis has been made, the percentage of mast cell
infiltration in the bone marrow will allow us to know whether
it is mast cell leukemia (≥ 20% infiltration). When the infiltra-
tion percentage is less than 20%, and as long as there are no B
or C findings, we are then dealing with a case of indolent
mastocytosis; if only B findings were found, SM would be
considered, but when only C findings are present, they are
indicative of aggressive SM. The B findings are criteria defin-
ing the spread of disease (hypercellular bone marrow but

insufficient criteria for the diagnosis of a hematopoietic neo-
plasm, absence of cytopenias, and organomegalies without
evidence of functional impairment). The C findings define
the aggressiveness of the mast cell infiltrate (bone marrow
organ dysfunction with cytopenias, organomegaly with organ
failure, severe malabsorption with hypoalbuminemia and
weight loss, and large-sized osteolysis with local mast cell
infiltration) [2, 3]. The infiltration of mast cells into the bone
marrow induces osteoporosis and fractures, and they could be
the only manifestation of the disease. Here, we present the
case of a young patient with fractures related to osteoporosis
secondary to indolent SM.

Clinical CASE

The patient was a 42-year-old woman with no relevant past
medical history. Her past surgical history included a cholecys-
tectomy, a tonsillectomy, a cesarean section, and an
acromioplasty for rotator cuff tendinopathy secondary to
subacromial syndrome on her left shoulder. Her pregnancy
had no complications, she had no abortions, and her menstru-
ations were regular at the time. She was a former smoker who
had quit smoking 12 years before her admission. Due to the
several fractures, she had sustained over the past 15 years; she
was being monitored for osteoporosis in another medical cen-
ter. Some of her fractures included the following: a fracture of
T12 and L2 in 2002 while skating, a fractured left wrist in
2005 after she tripped while walking down the street, and a
fracture of the greater tuberosity of her left shoulder in 2007
after suffering another fall. For this reason, she was treated
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with intravenous zoledronic acid for 5 years (last in 2015), and
later, in March 2016, she began treatment with subcutaneous
denosumab. A total of three injections of denosumab were
administered (the last one being in March 2017). At the time
of admission, she was being treated with calcium and vitamin
D supplements and practiced sports regularly (Pilates and
walking).

In May 2017, the patient was referred to the Neurosurgery
Department for follow up, as she had begun experiencing
acute disabling low-back pain after falling from her own
height. A magnetic resonance study was requested, which
showed a depressed fracture of L3 with minimal trabecular
edema with no displacement of the posterior wall, a superior
vertebral end-plate depression of L2 and L4 and a chronic T12
fracture (Fig. 1). A transpedicular arthrodesis from L1 to L4
was performed by the neurosurgery team, who were able to
cannulate the pedicles of the fractured vertebrae and apply
skin graft sheets transversely using Malibu screws and rods.
A vertebral bone biopsy was also performed during the same
surgical procedure, and no mast cells were found. The patient
provided a 2016 densitometry study using a dual X-ray ab-
sorptiometry (DXA) scan with a − 1.5 Z-score of the lumbar
spine and a − 1.3 Z-score of the femoral neck. A DXA scan
was performed upon admission which showed a − 1.4 Z-score
of the lumbar spine and − 1.2 Z-score of the femoral neck.
Blood tests were then requested to rule out the causes of sec-
ondary osteoporosis. The results showed normal levels of cal-
cium (Ca) (8.3 mg/dl), albumin, serum phosphorus (P)
(2.4 mg/dl), and 25OHvitD (34 ng/ml), while parathormone
(PTH) levels were slightly high (92.1 pg/ml) (reference range
14.5–87.1). The measures for procollagen type I N-terminal
propeptide and bone alkaline phosphatase were 20.18 ng/ml
(reference range 15.1–58.6) and 79 U/l (reference range <
104) respectively. A complete blood count revealed no cyto-
penias. She showed no alterations in liver function tests, had a
normal lipid profile, normal proteinogram, normal sexual

hormonal profile, and negative anti-transglutaminase antibod-
ies. A 24-h urine test showed the following levels: Ca
98.7 mg, (reference range 100–300 mg), P 0.07 g (reference
range 0.4–1.3 g), and proteins 112.5 mg (reference range
<100 mg). Although the patient did not show any
mastocytosis-associated symptoms (no skin rash, no tachycar-
dia, no syncope, or diarrhea), and no relevant findings on
physical examination were found (adenopathies, hepatomeg-
alies, or splenomegalies), a serum tryptase test was requested,
which showed levels of 25.8 mcg/l (the limit is up to 11 mcg).
In view of this result, the medical team decided then to refer
the patient to the hematology unit of a reference center to
detect C-KIT mutations in the peripheral blood and bone mar-
row aspirates. A normocellular bone marrow aspiration was
performed, in which all three series were present, with 0.4%
mast cells (fusiform 50%). The flow cytometry revealed
0.008% of mast cells (CD117++, CD34-, CD45++, FcRI+);
85% of them (0.007% of total cellularity) had an aberrant
phenotype (CD25+, C2+). Said mast cell phenotype was com-
patible with systemic mastocytosis. The KIT mutations study
detected the presence of D816V (A7176T) KIT mutation in
mast cells using the PNA-PCR technique and in CD34+cells,
granulocytic series, and T lymphocytes using the ASO-qPCR
technique. Once the diagnosis of indolent systemic
mastocytosis with D816V mutation and osteoporosis with
fractures was reached, treatment with cromolyn sodium
200 mg was started, while also maintaining treatment with
denosumab and the calcium and vitamin D supplements.

Discussion

Bone manifestations are one of the most frequent symptoms
of SM, particularly in adults [4]. According to the traditional
WHO criteria (bone mineral density,

BMD, T-score < − 2.5) [5], the reported prevalence of os-
teoporosis in patients with SM ranges from 18 to 31% [6]. The
prevalence of osteoporotic manifestations in men with SM
(46% < 50 years; 73% > 50 years) is much higher than in
women (18% < 50 years; 58% > 50 years) [7]. Despite the
low incidence of SM in the general population, a prevalence
of 1.25% has been reported in bone biopsies of patients with
osteoporosis and a prevalence of 2.25% in patients with oste-
oporosis under 45 years of age [8]. Up to 28% of fragility
fractures have been reported [6]. The risk of osteoporotic frac-
tures is high, especially at the spine and in men [4]. The most
frequent site of involvement is the lumbar spine, even more
frequent than the hip, reflecting a greater loss of trabecular
bone than cortical bone. This is also confirmed by the fact that
the majority of fractures occur at the vertebral bodies [7]. The
most common risk factors for fragility fractures found in pa-
tients with SM are as follows: a low T-score in the femoralFig. 1 MRI of the patient
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neck, age at diagnosis, male sex, alcohol consumption, and
high bone marrow tryptase levels [6, 9].

The exact mechanism of fracture production in patients
with mast cell infiltration of the bone marrow is unknown.
Osteoporosis in SM has been attributed either to neoplastic
infiltration or more likely to the local release of mediators
(histamine, heparin, tryptase, lipid mediators, and cytokines).
In particular, cytokines such as tumor necrosis factor alpha,
IL-1, IL-6, and IL-17 have been suggested to play a role both
in promoting osteoclast activity and in inhibiting osteoblast
function. Osteoclast activity is also directly stimulated by the
local release of other mediators such as histamine, heparin,
tryptase, and RANKL. Also, WNT/β-catenin pathway with
its inhibitors (DKK1 and sclerostin) might be affected in pa-
tients with SM, with consequent inadequate osteoblast bone
formation [10–15]. SM is characterized by bone structure de-
terioration (decrease in bone trabeculae) and increased osteoid
and bone cell (both osteoclasts and osteoblasts) numbers [16].

In SMwith bone involvement, there is a prevalence of bone
resorption; therefore, antiresorptive drugs are the rational
treatment of bone manifestation in SM. The central role of
osteoclasts makes bisphosphonates, a type of antiresorptive
drug, the most rational treatment for bone involvement in
systemic mastocytosis [7]. Currently, mastocytosis-related os-
teoporosis is treated orally or intravenously with
bisphosphonates, with evidence of efficacy on BMD and
BTM [17]. The use of teriparatide should not be proposed as
an alternative approach in the management of mastocytosis-
related osteoporosis as this treatment might further enhance
the growth and proliferation of abnormal MCs and induce
more aggressive forms of SM [7].

The presence of idiopathic osteoporosis or unexplained
fragility fractures, in the absence of trigger factors for anaphy-
laxis, might be the only sign of a latent SM. The diagnosis of
SM can remain hidden for years due to the absence of concor-
dant symptoms. Consideration of causes of secondary osteo-
porosis, particularly in young people with severe osteoporosis,
is recommended [18]. Serum-tryptase is the recommended
biomarker of choice to screen patients with unexplained oste-
oporosis and/or suspected mastocytosis because it is a specific
mediator of mast cells and is widely available. If serum
tryptase levels are > 25 ng/ml, the diagnosis consists in the
histological examination of the bone marrow biopsy [19].

Conclusion

Osteoporosis in premenopausal women, especially in young
women, is a rare condition that should always be investigated
to look for the presence of secondary causes. Therefore, in a
young patient with osteoporosis and fractures where other
causes of secondary osteoporosis have already been excluded,
we need to rule out SM by determining serum tryptase levels,

even in the absence of typical clinical signs or symptoms of
this disease. Elevated serum tryptase levels will allow us to
select patients who need a bone marrow study and to support
the definitive diagnosis earlier.
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