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Introduction

Myeloid neoplasms with eosinophilia and abnormalities of the
platelet-derived growth factor receptor alpha (PDGFRA) gene are rare
hematologic malignancies driven by fusion genes that encode
constitutively active tyrosine kinases [1]. Although they most
commonly present as chronic eosinophilic leukemia, these dis-
orders may also manifest as acute myeloid leukemia or T-lym-
phoblastic leukemia/lymphoma [1].

Clinically, these disorders are characterized by multisys-
tem involvement resulting from the infiltration of tissues by
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clonal eosinophils. The heart, lungs, skin, gastrointestinal
tract, and central or peripheral nervous system are among
the most frequently affected organs [2—6]. The Factor Interact-
ing with PAPOLA and CPSF1 (FIP1L1)-PDGFRA fusion gene,
resulting from a cryptic microdeletion on chromosome 4q12,
plays a central role in disease pathogenesis and predicts a
remarkable therapeutic response to imatinib, which has sig-
nificantly improved outcomes for affected patients [7].

Despite the broad range of organ involvement described,
skeletal manifestations remain exceptionally uncommon
[8,9]. Only isolated case reports have documented bone infil-
tration or lytic lesions associated with FIP1L1-PDGFRA-posi-
tive neoplasms, underscoring the rarity of this presentation
[8,9]. Notably, avascular necrosis has not been previously
reported as an initial manifestation of this disease.

We describe a rare case of a FIP1L1-PDGFRA-rearranged
myeloid neoplasm presenting initially with femoral avascular
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Fig. 1-Magnetic resonance imaging of the pelvis showing avascular necrosis of the right femoral head, chondral thinning and
narrowing of the right hip joint space, large right hip joint effusion with distension of the articular recesses and capsular
enhancement after contrast administration; in addition to edema in the gluteal muscles and the proximal right thigh, along
with signs of bone marrow infiltration of the pelvis, sacrum, studied vertebral bodies, and bilaterally of the femurs.

necrosis, highlighting the diagnostic challenges, imaging
findings, and response to targeted therapy.

Case presentation

A 59-year-old man with no relevant medical, family, social, or
occupational history presented with progressive asthenia and
severe right hip and lower-limb pain lasting five months. The
pain gradually worsened, compromising ambulation. He also
reported an unintentional weight loss of approximately 20 kg
during this period. He initially sought emergency care, where
he required a transfusion of red blood cell concentrate, and
was subsequently referred to a tertiary university hospital for
further evaluation.

Physical examination revealed intense pain on mobiliza-
tion of the right lower limb. Initial laboratory testing showed
hemoglobin of 8.2 g/dL, leukocyte count of 67.2 x 10°/L with
an absolute eosinophil count of 18.141 x 10%/L, platelet count
of 107,000/mm? and erythrocyte sedimentation rate of
111 mm/h.

Abdominal computed tomography demonstrated spleno-
megaly (16 cm longitudinal axis). Magnetic resonance imag-
ing of the pelvis and right knee revealed avascular necrosis of
the right femoral head without loss of sphericity, associated
with chondral thinning and joint space narrowing. A large
right hip joint effusion was present, with distension of the
articular recesses and capsular enhancement after contrast.
Edema of the gluteal muscles and proximal thigh was noted,
along with diffuse bone marrow infiltration of the pelvis,
sacrum, evaluated vertebral bodies, and both femurs
(Figure 1).

Bone marrow immunophenotyping showed eosinophilia
(22 %) with predominance of granulocytic lineage. Tests for
BCR::ABL1 and JAK2 were negative, while fluorescence in situ
hybridization (FISH) revealed the FIP1L1-PDGFRA rearrange-
ment in 98 % of analyzed nuclei (Figure 2). A biopsy of the
right femur confirmed bone infiltration compatible with
chronic eosinophilic leukemia.

The patient initially received hydroxyurea for cytoreduc-
tion. After five months, therapy was switched to imatinib
(400 mg/day), resulting in marked clinical improvement and

the normalization of hematologic parameters. Complete
radiologic resolution of bone lesions was achieved after six
months of imatinib treatment.

Discussion

Myeloid and lymphoid neoplasms associated with eosino-
philia and the FIP1L1-PDGFRA rearrangement are rare hema-
tologic malignancies that typically present with persistent
eosinophilia and multisystem involvement, most commonly
affecting the heart, lungs, skin, and central or peripheral ner-
vous system [1-3,5,7]. In contrast, skeletal involvement is
exceptionally uncommon, with only isolated case reports
describing bone lesions secondary to these neoplasms [8,9].
Recent literature suggests that bone infiltration may occur
more frequently than previously recognized, although still
representing a minority of cases. Lv et al. [8] described a

Fig. 2 -Fluorescence in situ hybridization for 4q12 (FIP1L1/
PDGFRA) on chromosome 4 - rearrangement of FIP1L1-
PDGFRA was detected in 98 % of the analyzed nuclei.
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young adult with multiple osteolytic vertebral lesions at pre-
sentation, while McGregor et al. [9] reported a pathological
fracture due to a lytic lesion of the femoral neck in a patient
with the FIP1L1-PDGFRA rearrangement identified in the
tumor tissue despite negative bone marrow findings. These
reports, together with the present case, indicate that skeletal
manifestations should be considered within the clinical spec-
trum of FIP1L1-PDGFRA-positive neoplasms.

The mechanisms underlying bone involvement remain
unclear. It has been proposed that eosinophilic infiltration
may directly contribute to bone damage, given the release of
pro-inflammatory cytokines and cytotoxic mediators by neo-
plastic eosinophils. Additionally, cooperating genetic altera-
tions, such as RUNX1 loss-of-function mutations, may
enhance osteoclast activity and pathological bone resorption
[8]. This aligns with the established concept that osteoclasts
originate from erythroid-myeloid progenitors and can be
replenished by monocyte-lineage cells derived from hemato-
poietic stem cells, suggesting a potential for lineage plasticity
among malignant cells [8].

To our knowledge, avascular necrosis has not previously
been described as an initial manifestation of the FIP1LI-
PDGFRA-rearranged disease. In this case, the avascular necro-
sis likely reflected extensive marrow infiltration and local tis-
sue damage, expanding the recognized clinical spectrum of
these neoplasms. This underscores the importance of consid-
ering clonal eosinophilic disorders in patients with unex-
plained eosinophilia and atypical bone findings.

Diagnosis requires exclusion of secondary causes of eosin-
ophilia, followed by molecular testing for the FIP1L1-PDGFRA
fusion gene, an alteration undetectable by standard cytoge-
netics and requiring techniques such as FISH or reverse tran-
scription polymerase chain reaction (RT-PCR) [1]. In our
patient, the rearrangement was detected in 98 % of nuclei by
FISH, confirming the diagnosis and guiding targeted therapy.

Imatinib mesylate has dramatically transformed the prog-
nosis of patients with FIP1L1-PDGFRA rearrangements. Bac-
carani et al. [4] demonstrated universal hematologic and
molecular responses, even at low doses, and similar findings
were described by Miiller et al. [5] and Hilal et al. [7], including
cases with significant organ involvement. Consistent with
these observations, our patient exhibited marked clinical,
radiologic, and hematologic improvements following treat-
ment with imatinib, reinforcing its role as first-line treatment
regardless of disease presentation or site of involvement.

This case emphasizes the necessity of considering myeloid
neoplasms with eosinophilia in the differential diagnosis of
unexplained avascular necrosis, especially when associated
with marked eosinophilia. Early identification of the FIPILI-
PDGFRA rearrangement enables timely initiation of targeted
therapy, which is frequently associated with favorable out-
comes even in cases with atypical presentations.

Conclusion

Myeloid neoplasms with eosinophilia and the FIP1L1-PDGFRA
rearrangement are rare disorders that should be considered
in patients presenting with eosinophilia and evidence of tar-
get-organ damage. This case highlights an atypical and

previously unreported presentation characterized by femoral
avascular necrosis associated with diffuse marrow infiltra-
tion. Early recognition of this unusual manifestation is essen-
tial, as timely molecular diagnosis enables initiation of
targeted therapy with imatinib, which has been consistently
associated with favorable clinical outcomes.
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