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Case Report
A 48-Year-Old Man With a Hip Fracture and Skin Rash: A Case Report
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Background/Objective: Patients with systemic mastocytosis are at high risk of developing osteoporosis
and fractures. Herein, we report a case of hip fragility fracture in a patient with indolent systemic
mastocytosis and normal bone density.
Case Report: A 48-year-old man experienced a left femoral neck fracture after a fall. After a dose of
oxycodone/hydromorphone postoperatively, he developed an anaphylactic reaction. Previously, he
experienced a few other episodes of flushing, dizziness, and syncope precipitated by stress and
alcohol. His examination was notable for pink and brown macules on his chest, back, arms, and legs.
His laboratory test revealed a markedly elevated tryptase level of 171 ng/mL (<11 ng/mL). Treatment
including cetirizine, montelukast, and ranitidine controlled his symptoms. His bone density test
result was normal. Ten months after hip surgery, his c-terminal telopeptide of collagen type 1 and
bone-specific alkaline phosphatase levels significantly increased. The bone scan demonstrated
diffusely increased radiotracer uptake throughout the osseous structures. Given high bone turnover
and the prior hip fracture, he received zoledronic acid yearly for 3 years, and no further fractures
have occurred.
Discussion: The case is unusual as the fracture occurred despite normal bone density and significant
osteosclerosis, which was previously considered protective against fractures. Additionally, rather
than the spine, the fracture occurred in the hip, which is an uncommon site for mastocytosis-induced
fractures.
Conclusion: Mastocytosis is a rare cause of osteoporosis, and it is important to keep this condition in
the differential diagnosis of osteoporosis, particularly when the fracture presentation is atypical.
© 2023 AACE. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Mastocytosis is a rare cause of secondary osteoporosis with an
incidence of approximately 0.5%.1 In this population, older age,
male sex, and an increased N-methylhistamine level are indepen-
dent risk factors for osteoporotic fractures.2 Osteoporosis in sys-
temic mastocytosis (SM) can be attributed to neoplastic mast cell
involvement or as a result of cytokine, histamine, tryptase, and
heparin activating osteoclast directly or indirectly through the
activation of the RANK-RANKL system.3,4
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Herein, we report a case of hip fragility fracture in a patient with
indolent SM and normal bone density.
Case Report

A 48-year-old man experienced a left femoral neck fracture after
slipping and falling on ice. He underwent open reduction and in-
ternal fixation of the fracture. A few hours after surgery, after
receiving a dose of oxycodone/hydromorphone, he developed
diffuse redness, diaphoresis, pounding heartbeats, acute onset of
shortness of breath, and vomiting, and became unresponsive. His
blood pressure, heart rate, and oxygen saturation level were 60/40
mm Hg, 143 beats/minute, and 93%, respectively. He was intubated
and briefly placed on intravenous phenylephrine and epinephrine
drip. A similar episode occurred the following day after he took the
same medication. Over the past 3 years, he experienced a persis-
tent, pruritic rash characterized by constant pink and brown
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Highlights

� Hip fracture is uncommon in mastocytosis-induced fractures
� Mastocytosis-induced fracture can occur with normal bone
mineral density and osteosclerosis

� Bisphosphonates are effective for mastocytosis-induced
osteoporosis and fractures

Clinical Relevance

We describe the presentation and treatment of a man who
developed a hip fragility fracture in the setting of indolent sys-
temic mastocytosis. This case serves as a reminder of the
importance of considering mastocytosis in the differential
diagnosis of secondary osteoporosis and highlights that frac-
tures can occur even in individuals with normal bone density.
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macules that gradually expanded on his torso. The rash had been
previously evaluated, and a dermatologist clinically diagnosed it as
Grover disease, even though a biopsy was not performed at that
time. Additionally, he had intermittent episodes of flushing, dizzi-
ness, and syncope during this period. Initially, these episodes were
attributed to anemia and iron deficiency, despite normal endoscopy
and colonoscopy results. Notably, both the rash and syncope epi-
sodes were exacerbated or triggered by factors such as stress,
alcohol, chocolates, tomatoes, cheese, aged steak, and other fer-
mented foods. Upon examination, he exhibited prominent pink and
brown macules on his chest, back, arms, and legs.

His laboratory tests revealed a markedly elevated tryptase level
of 171 ng/mL (<11 ng/mL). Additionally, his 24-hour urine N-
methylhistamine level significantly increased at 1418 mcg/g
creatinine (30-200 mcg/g creatinine). His symptoms were
controlled by cetirizine, montelukast, and ranitidine. His skin bi-
opsy showed telangiectasia macularis eruptive perstans, an un-
common skin presentation of mastocytosis (Fig. 1 A and B).
Subsequent bone marrow biopsy revealed the presence of 20% to
30% discrete medium to large aggregates of abnormal spindle-
shaped mast cell involvement with D816V-KIT mutation (c. 2447A
>T) (Fig. 1 C through F). His bone density was within the normal
range for his age, with lumbar spine, right total hip, and right
femoral neck z-scores of �1.7, �0.9, and �1.0, respectively. His
vertebral fracture analysis also confirmed the absence of any occult
spine fractures. Six months after his initial presentation, his c-ter-
minal telopeptide of collagen type 1 (CTX) and alkaline phospha-
tase levels significantly increased at 813 pg/mL (60-700 pg/mL) and
484 IU/L (40-130 IU/L), respectively. Ten months after hip surgery,
his CTX level was still elevated at 756 pg/mL along with an
increased alkaline phosphatase level at 269 IU/L and bone-specific
alkaline phosphatase (BSAP) level of 68.9 mcg/L (7.6-14.9 mcg/L).
The calcium and albumin levels were both within the normal
ranges. Other laboratory test results showed normal vitamin D and
parathyroid hormone levels of 38 ng/mL (30-60 ng/mL) and 41 pg/
mL (15-65 pg/mL), respectively. A bone scan was obtained to
investigate the presence of other potential causes of the increased
BSAP level, including the possibility of metastasis. It demonstrated
diffusely increased radiotracer uptake throughout the osseous
structures (Fig. 2), consistent with a superscan. A superscan
detected on bone scintigraphy typically indicates either metabolic
bone disease or diffuse metastases. In this case, the symmetric
radiotracer distribution strongly supported the diagnosis of meta-
bolic bone disease. His skeletal survey showed a diffusely mottled
appearancewith punctate areas of increase sclerosis (Fig. 3). Hewas
diagnosed with indolent SM, and observation was advised by his
oncologist.

Because of high bone turnover and a prior hip fracture, he
received 5 mg of zoledronic acid. His alkaline phosphatase level
quickly returned to the normal range 6 months after the therapy.
After the zoledronic acid infusion, his BSAP level gradually reduced
to 27.7 and 21.8 mcg/L (7.6-14.9 mcg/L) at 6 and 12 months,
respectively. His CTX level decreased to 463 pg/mL at 6 months and
then slightly increased to 570 pg/mL (60-700 pg/mL) at 12 months
after therapy. Subsequently, he received 2 more doses of zoledronic
acid, resulting in a further reduction in the BSAP level to 15.2 mcg/L
(7.6-14.9 mcg/L) and CTX level to 383 pg/mL (60-700 pg/mL). His
follow-up bone density test, conducted 1 year after treatment,
showed a 15.8% increase in spine bone density and 13% increase in
hip bone density. The lumbar spine z-score improved to �1.4, the
right total hip z-score increased to �0.1, and the right femoral neck
z-score improved to �0.1. He has not experienced another fracture
over the following 3 years. Although his tryptase level remains
elevated, it has stabilized at 174 ng/mL (<11 ng/mL).
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Discussion

Indolent SM is diagnosed using criteria similar to those for SM
but is characterized by its indolent course and favorable prognosis.
It lacks hematologic malignancy, splenomegaly, hepatomegaly, or
other aggressive features. Despite its indolent nature, the skeletal
system is frequently affected, with manifestations including oste-
oporosis, diffuse osteosclerosis, and the presence of focal osteolytic
or focal osteosclerotic lesions. Previous studies have reported the
osteoporosis rate ranging from 18% to 31% in patients with indolent
SM, using traditional diagnostic criteria.5 Rossini et al,6 using a z-
score cutoff of less than �2 for diagnosis, reported an overall
prevalence of 20%, with men exhibiting a higher likelihood (28%)
than women (9%). Although vertebral fractures accounted for 62%
and other nonevertebral fractures accounted for 36% of osteopo-
rotic fractures, hip fractures were less common, constituting only
1% of cases, as per a study.2

The bone manifestations of SM are diverse, encompassing
osteopenia and osteoporosis with or without fragility fractures,
osteosclerosis with increased bone density, as well as isolated lytic
lesions or mixed sclerotic and lytic lesions.7 Risk factors for frac-
tures in this context include male sex, older age, higher levels of
bone resorption markers, lower hip bone mineral density, lower
DKK1 level, absence of urticaria pigmentosa, and alcohol intake.7,8

In individuals with osteoporosis andmastocytosis, the bonemarker
levels can be elevated, normal, or reduced, independent of the
tryptase level. However, patients with osteosclerosis and masto-
cytosis tend to exhibit increased levels of both CTX and tryptase,6

which is consistent with the findings observed in this case. Because
bone density is not always correlated with bone fragility,7 it is
possible for patients with mastocytosis to experience fractures
despite having normal bone density, as observed in our patient.

A high prevalence of vertebral fracture is observed in individuals
with SM, with a study reporting an overall fracture rate of 28.1% and
a vertebral fracture rate of 22.5%, often involving multiple verte-
brae.9 This phenomenon is speculated to be attributed to clonal
mast cell infiltration of the bone marrow or a preferential
involvement of highly metabolically active bone tissues, such as the
trabecular bone.6 It is noteworthy that our patient did not present
with vertebral fractures. A prior study suggests that individuals
with increased methylhistamine levels are more likely to exhibit
osteosclerosis and increased bone density in the trabecular bone
while experiencing a reduction in cortical bone density. This may
explain why our patient did not experience spine fractures, as is
observed in the majority of other patients.10 It is postulated that



Fig. 1. The skin biopsy specimen showed loosely clustered mast cells in the superficial/papillary dermis, accompanied by mild vascular ectasia (hematoxylin and eosin [H&E]
staining, 50�; panel A). Immunohistochemical staining confirmed linage-specific tryptase expression (50�, panel B). The bone marrow aspirates showed aggregates of spindly mast
cells located adjacent to bone trabeculae (H&E, 20� [panel C]; H&E, 50� [panel D]). The pale mast cells had oval nuclei and abundant cytoplasm (Giemsa-Wright staining, 100�;
panel E) and were admixed with eosinophils and eosinophil precursors (Giemsa-Wright staining, 100�; panel F).
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patients with diffuse osteosclerosis are protected from fractures
because of increased bone density; however, it is possible that our
patient had patchy osteosclerosis and the hip was not a protected
site.5,10

Mast cells release a number of vasoactive substances. Among
them, histamine stimulates osteoblasts for bone formation,
whereas substances such as heparin and prostaglandin D2 induce
bone resorption by activating osteoclasts.10 Because of the absolute
or relative predominance of bone resorption process, bisphospho-
nates are often considered first-line therapy.5 The extent of bone
involvement depends on the number and distribution of mast cells,
4

rather than the cutaneous involvement.5 In terms of treatment, a
prior study suggested that a single dose of zoledronic acid reduced
the bone alkaline phosphatase levels by 34% and 35% and c-ter-
minal telopeptide levels by 68% and 56% at 6 and 12 months,
respectively.11 In our patient, 1 dose of zoledronic acid reduced the
bone alkaline phosphatase levels by 60% and 68% and c-terminal
telopeptide levels by 39% and 24% at 6 and 12 months, respectively.
The reduction in the BSAP levels appeared to be more significant
than the changes in the CTX levels, which is opposite to what was
previously reported.11 We suspect that this phenomenon is likely
due to a more dominant osteosclerosis process in this case.



Fig. 2. Bone scan consistent with a super scan.
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Our patient did well with zoledronic acid treatment. Never-
theless, the lingering question is how long these patients should be
treated with bisphosphonates, given the underlying etiology has
5

not been addressed, variable bone pathologies, and some cases
with mixed osteosclerotic and osteolytic changes. We agree with
others that clearly, more research is needed in this area.7



Fig. 3. Hip radiography revealed a diffuse mottled appearance with punctate areas of
increased sclerosis.
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Conclusion

In conclusion, mastocytosis is a rare cause of osteoporosis. It is
important to include this disease in the differential diagnosis of
osteoporosis. Patients with osteosclerosis can still experience
fractures, even with normal bone density. Bisphosphonates are an
effective treatment and should be considered for all patients with
bone involvement. The lack of guidelines in this area underscores
the necessity for individualized treatment approaches.
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