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ABSTRACT
Background: Chronic myeloid leukemia (CML) is a myeloproliferative neoplasm that typically oc-
curs in the fifth and sixth decades of life with presentations usually confined to hematopoietic
tissues—primarily blood, bone marrow, and spleen. However, primary presentation of CML as ex-
tramedullary involvement (osteolytic lesion) is extremely rare, occurring in less than 1% of cases.
Case Presentation: Here, we present a case of a 25-year-old male with chronic myeloid leukemia
(CML), characterized by an atypical presentation of a femur fracture accompanied by an osteolytic
lesion. The peripheral blood findings displayed typical features of CML, including leukocytosis with
a full spectrum of myeloid maturation stages, basophilia, and occasional blasts. The diagnosis of
CML in the blastic phase was confirmed by the presence of the Philadelphia chromosome and the
BCR-ABL1 fusion gene (b2a2), as well as features of myeloid sarcoma in the tissue biopsy. Conclu-
sion: Given the aggressive nature of granulocytic sarcoma and its impact on prognosis, early recog-
nition and intervention are essential to mitigate complications and improve patient outcomes.
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INTRODUCTION
Chronic myeloid leukemia (CML) is a Philadelphia-
positive myeloproliferative neoplasm that typically
presents at a median age of 50 to 60 years, with the
majority presenting in the chronic phase, character-
ized by blasts less than 5% and the absence of ex-
tramedullary involvement1. According to Q Lin et
al., the incidence of CML varies considerably world-
wide, with rates ranging from 0.4 to 1.75 cases per
100,000 people in different regions. A study con-
ducted in EastMalaysia pinpointed a particularly high
estimated prevalence and incidence of CML in south-
ern Sarawak, standing at 69.2 cases per 1,000,000 pop-
ulation2,3. Furthermore, extramedullary manifesta-
tions of the disease are noted to be extremely rare in
this context.
Its presentation primarily involves hematopoietic tis-
sues, including blood, bone marrow, liver, and spleen.
Based on the most recent research conducted by
Terjanian et al., extramedullary manifestations of
chronic myeloid leukemia are exceptionally uncom-
mon. The primary sites frequently involved include
lymph nodes, bones, and skin. Bone lesions are char-
acterized by some as osteoblastic, others as osteolytic,
and in rare instances, they may present with both

features simultaneously. Extramedullary disease in-
dicates a blast crisis and is associated with a poor
prognosis. According to the findings from Terjanian’s
study, out of the 24 patients analyzed, a staggering
96% progressed and eventually succumbed to the dis-
ease4.
This report underscores an unusual instance of CML
in a young adult who suffered a rare femur fracture ac-
companied by an osteolytic lesion. Such an event has
been documented in only a handful of cases before,
making it an exceedingly rare occurrence. The objec-
tive of this case study is to raise awareness among or-
thopedic surgeons to consider granulocytic sarcoma
as a potential diagnosis for hip pain. Prompt diag-
nosis and early intervention are essential in instances
of this atypical CML presentation because the prog-
nosis is expected to be unfavorable due to the devel-
opment of complications, as illustrated in the case we
have presented.

CASE PRESENTATION
Patient History
A 25-year-old Malay man with no known medical
history presented with right hip pain and difficulty
walking following a fall one day prior to his presen-
tation. There was no history of bone pain, swelling,
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Table 1: Peripheral blood count, bonemarrow aspirate and biopsy, cytogenetic analysis andmolecular result

Parameter Result Normal reference range

White blood cell count (x109/L) 64 4-11

Haemoglobin (g/dL) 12.4 13.5-17.6

Platelet (x109/L) 646 150-450

Peripheral blood film report Hyperleucocytosis with presence of all the stages of myeloid maturation, ba-
sophilia, occasional blasts and thrombocytosis with platelet anisocytosis

Bone marrow aspirate and biopsy Increased cellularity due to granulocytic proliferation and supported the diag-
nosis of myeloproliferative neoplasm

Cytogenetic study 46, XX, t(9;22) (q34;q11)

Molecular analysis Major BCR-ABL1 fusion gene (b2a2)

Figure 1: Hyperleucocytosis is observed with a bimodal peak and the presence of all stages of myeloid
maturation. There are also occasional blasts, and thrombocytosis with platelet anisocytosis.

or any constitutional symptoms. Physical examina-
tion revealed tenderness in the upper region of the
right thigh and restricted range of motion in the right
hip joint. There were no bruises, swelling, or skin
changes, and no remarkable findings in the other sys-
tems. There was neither lymphadenopathy nor hep-
atomegaly, but mild splenomegaly was noted (dull
Traube’s space).

Diagnostic Findings
The initial X-ray of the pelvis showed a fracture ac-
companied by a lytic lesion extending from the greater
to the lesser trochanter of the right femur. Subse-
quent magnetic resonance imaging (MRI) of the en-
tire body revealed multiple lytic lesions at the greater
trochanter of the right femur, skull, and lumbar ver-
tebra (L5), with no indications of bone metastasis.
Given the presence of multiple bony lesions, several
potential diagnoses were considered, including Ew-
ing sarcoma, osteosarcoma, and underlying metasta-
sis. Due to observed leukocytosis, an urgent blood

film was requested. The results of both the peripheral
blood and bone marrow examination at the time of
diagnosis are outlined in Table 1 and indicate chronic
myeloid leukemia in the chronic phase, with blasts
constituting less than 5% (refer to Figure 1).
The results of the bone and tissue biopsy from the
right femur confirmed the presence of myeloid sar-
coma (see Figure 2). Consequently, the diagnosis was
revised to CML in the blast phase. The patient un-
derwent a marginal resection and the placement of a
proximal femur endoprosthesis for the fracture.

Treatment
Initially, the patient was administered the tyrosine
kinase inhibitor (TKI) Imatinib (Glivec) at a daily
dosage of 400mg, achieving a good hematologi-
cal response within one month of initiating the
TKI treatment. Additionally, the patient underwent
chemotherapy using theAML3+7 protocol, which in-
volves administering daunorubicin for three consecu-
tive days followed by cytarabine for seven days. No re-
mission was documented during the treatment due to

6277

https://crossmark.crossref.org/dialog/?doi=10.15419/bmrat.v11i3.873&domain=pdf&date_stamp=2023-3-31


Biomedical Research and Therapy 2024, 11(3):6276-6281

Figure 2: Malignant cells are homogenous intermediate-size cells, displaying round to polygonal nuclei,
prominent single to multiple nucleoli, and moderate amount of eosinophilic cytoplasm (A). The cells are
diffusely positive for CD45 (B), MPO (C), CD34 (D), and CD99 (E). H&E, 400X.

the suboptimal quality of the marrow obtained. This
treatment approach was selected due to the presence
of extramedullary disease indicating a blast crisis, and
the patient was managed accordingly.

Outcome
However, after five months of treatment, a dislocation
of the endoprosthesis occurred, resulting in the for-
mation of a mass at the fracture site that subsequently
became infected. Unfortunately, the patient’s condi-

tion deteriorated, leading to his death due to septic
shock resulting from neutropenic sepsis and dissemi-
nated intravascular coagulopathy.

DISCUSSION
Skeletal symptoms as an initial presentation of ex-
tramedullary involvement in CML are infrequent and
are generally associatedwith acute blastic transforma-
tion. Radiographic evidence has revealed skeletal le-
sions in 16% of CML patients, encompassing diffuse
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osteoporosis, focal osteoblastic/osteolytic lesions,
granulocytic sarcoma (also known as chloroma), and
arthritis5. Radiologically, the differential diagnosis
in adults includes non-hematological diseases such
as metastasis, chondrosarcoma, or malignant fibrous
histiocytoma6.
The osteolytic bony lesions observed in CML patients
are postulated to arise from variousmechanisms. One
explanation suggests the direct invasion of leukemic
cells into the bone, resulting in bone destruction. An-
other possibility is that leukemic cells trigger bone re-
sorption, leading to localized bone destruction. Addi-
tionally, it is hypothesized that parathyroid hormone-
related protein, produced by leukemic cells, acts on
the PTH receptor, thereby stimulating bone resorp-
tion. These proposed mechanisms highlight the mul-
tifaceted nature of osteolytic lesions in CML and un-
derscore the complexity of their pathogenesis7.
To date, over the past five years, we have identified
several cases of CML with osteolytic lesions (Table 2
). Among these cases, two initially presented with
osteolytic lesions. Two cases progressed to death,
while one achieved treatment-free remission follow-
ing a stem cell transplant. Based on the reviewed
cases, it is noteworthy that patients with myeloid sar-
coma who undergo allogeneic stem cell transplanta-
tion may benefit.
In scenarios akin to this, the disease is often not ex-
pected based on clinical observations, underscoring
the need for a heightened level of suspicion. Theblood
and bone marrow characteristics conformed to the
criteria for chronic phase chronic myeloid leukemia
(CML). However, a tissue biopsy uncovered features
suggestive of an unifocal extramedullary granulocytic
sarcoma. The presence of extramedullary myeloblast
proliferation classifies the CML as being in the blas-
tic phase, necessitating swift diagnosis and aggressive
treatment.
An accumulation of leukemic granulocytic precur-
sors extramedullary, known as granulocytic sarcoma
or chloroma, represents an infrequent and aggressive
type of malignancy. Diagnosis can be challenging
since it is not typically suspected during the initial
presentation. Radiological assessments play a crucial
role, and confirmation is achieved through histolog-
ical examination. In terms of radiological presenta-
tions, skeletal lesions often manifest as lytic lesions,
similar to the case at hand, necessitating differentia-
tion frommetastasis, malignant fibrous histiocytoma,
or lytic chondrosarcoma6. Histologically, the diag-
nosis relies on the observation of sheets of leukemic
granulocytic precursors or myeloblasts, confirmed by
CD177 and MPO positivity.

According to the literature review by Soni et al.
and the CML 2022 update by Jabbour et al., ex-
tramedullary manifestations pose ongoing challenges
in themanagement of CML.Theblast crisis represents
a significant hurdle in CML management, emphasiz-
ing the need for early consideration of allogeneic stem
cell transplantation following initial therapy with ty-
rosine kinase inhibitors (TKIs). Newer-generation
TKIs such as dasatinib or ponatinib are preferred
over imatinib to effectively reduce the CML burden.
In cases where TKIs alone are insufficient, initiat-
ing acute leukemia-type induction therapy, such as
FLAG-IDA or a combination of chemotherapy tai-
lored to the immunophenotype, following the MD
Anderson approach, may be warranted13,14. This
comprehensive approach highlights the importance
of personalized treatment strategies to address the
complexities of CML management.

CONCLUSION
The initial presentation of extramedullary involve-
ment in CML patients is acknowledged to be ex-
ceedingly rare. The current case report seeks to
raise awareness among general orthopedic surgeons
regarding the possibility of granulocytic sarcoma in
their differential diagnoses for hip pain. Reinforcing
the importance of considering CML in the differen-
tial diagnosis of unexplained osteolytic lesions, espe-
cially in atypical patient populations, underscores the
necessity for heightened awareness among clinicians
beyond hematologists and oncologists. This includes
orthopedic surgeons and emphasizes the need for fu-
ture research in this area.

ABBREVIATIONS
AML: Acute Myeloid Leukemia, BCR-ABL1: Break-
point Cluster Region-Abelson Murine Leukemia Vi-
ral Oncogene Homolog 1, CML: Chronic Myeloid
Leukemia,MRI:Magnetic Resonance Imaging, PTH:
Parathyroid Hormone, TKI: Tyrosine Kinase In-
hibitor
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Table 2: Clinicopathology, Treatment, and Outcome of CML Cases with Osteolytic Presentation

Age and gender 35-year-old
male

18-year-
old
male

58-year-old
male

38-years-
old
male

17-year-old female 48-year
old ,
gender
not
available

Chief complained Fever and
intense pain in
both knees and
ankles
persisting for 5
days

Pain over
the left
shoulder
over the
past 4days

acute
confusion,
polyuria,
and
polydipsia
for 7 days

Left
buttock
pain

Left hip joint pain Right
knee pain
with
reduced
range of
motion

Initial diagnosis CML in CP on
Imatinib

CML in
CP on
Imatinib

CML in CP CML in
CP on
Imatinib

Myeloid sarcoma Myeloid
Sarcoma

Time elapsed from
the initial
diagnosis and
extramedullary
involvement (in
months).

12 months 60
months

72 months 96
months

At presentation At pre-
sentation

Treatment received AML
Induction
therapy 7 + 3
and Dasatinib
140mg OD

Nilotinib
200mg
BD

Received
ponatinib
and
radiother-
apy.

Received
salvage
com-
bined
chemother-
apy

Dasatinib 70 mg BD
and allo-HSCT after
4 months of the
diagnosis

Imatinib.

Outcome Discharged
well till
reported date.

Dis-
charged
well till
reported
date.

Expired 18
months
after pre-
sentation

Expired complete remission
and achieved
treatment free
remission 30
months post-
transplantation

Dis-
charged
well till
reported
date.
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