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Abstract :

Extramedullary involvement of the central nervous system (CNS) in Chronic Myeloid Leukemia (CML) is
an uncommon occurrence for relapse. In this case report, we present the unique instance of a 43-year-old
male diagnosed with CML who experienced a blast crisis involving CNS.
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Abbreviations :

CNS: Central nervous system

CML: Chronic myeloid leukemia

CP: Chronic phase

TKI: Tyrosine kinase inhibitor

CSF: Cerebrospinal fluid

Introduction :

Chronic myeloid leukemia (CML) is a clonal myeloproliferative disorder involving increased proliferation of
the granulocytes without loss of differentiation capacity. It is defined by the presence of the Philadelphia
chromosome, which results from a reciprocal translocation between chromosomes 9 and 22, specifically
t(9;22)(q34:q11). this translocation leads to the fusion of the break point cluster region (BCR) with the ABL
gene, which forms an oncogene, the transcript of which is an oncoprotein with a tyrosine kinase function
[1]. CML is most frequently diagnosed in the chronic phase (CP) although it can less commonly present as
an accelerated crisis or even progress to an acute leukemia, known as a blast crisis. Approximately 80% of
blast crises manifest as acute myeloid leukemia, with the remaining cases being acute lymphoblastic leukemia.
Treatment with the first-generation tyrosine kinase inhibitor (TKI), imatinib, achieves complete hematologic,
cytogenetic, and molecular remissions in approximately 90%, 70%, and 30% of patients, respectively [2,3]. In
rare instances, extramedullary involvement may occur, such as the presence of soft tissue leukemic infiltrates
in various sites, which can be termed chloroma, myeloblastoma, or myeloid sarcoma [2–4, 7–10]. CML
patients rarely present with a CNS blast crisis, which is typically reported in patients undergoing imatinib
treatment [7–14]. The occurrence of CNS blast crisis is likely attributed to the limited penetration of the
drug through the blood-brain barrier, making the CNS a sanctuary site [15,16]. This report describe an
extramedullary rare case of 43-year-old male with CML who experienced an extramedullary blast crisis in
the central nervous system. Treatment options and monitoring of disease response are discussed.

Case report :

We present the case of a 43-year-old male who was diagnosed with CML six years ago and had been un-
dergoing treatment with imatinib 400 mg once daily. He presented with symptoms of headache and left
eye ptosis, as figure (1), without exhibiting any other neurological or systemic manifestations. On physical
examination, he appeared as a generally healthy young male with a normal-sized spleen and stable vital
signs.
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Upon initial assessment, his laboratory tests indicated normal levels of electrolytes, liver and kidney function,
but high lactate dehydrogenase level of 896 U/l. His complete blood counts revealed a hemoglobin level of
9.1 g/dl, a white blood cell count of 40,000 × 10ˆ9/l, and a platelet count of 120 × 10ˆ9/l, with a peripheral
blood smear showed left shifted neutropilic with 4% myeloid blasts.

Subsequent bone marrow aspiration and biopsy confirmed an accelerated-phase CML diagnosis. BCR-ABL
oncogene analysis by polymerase chain reaction yielded a positive result of 0.36%. Brain CT scans revealed
multiple lesions around the cerebral ventricular area, as figure (2).

Due to the absence of a prior history and due to his CNS symptoms and signs, treatment switched to dasa-
tinib 100 mg once daily. Unfortunately, after a period of two months, the neurological symptoms worsened.
Subsequently, the patient underwent intrathecal of the cerebrospinal fluid, which was found to contain cloudy
yellowish cerebrospinal fluid (CSF) with atypical/blast CML cells, confirming the presence of CNS extra-
medullary myeloid blast infiltration, as figure (3). Furthermore, flow cytometry analysis of the bone marrow
aspiration supported a diagnosis of blast-phase CML with immunophenotyping positive for CD 13, CD 33,
CD 34, CD 117, MPO, HLA-DR. Analysis of the BCR-ABL oncogene through PCR revealed a elevated in
positive result of 1.22%.

Treatment for the patient was adjusted to continue dasatinib at a daily oral dose of 100 mg. Additionally, an
induction therapy (7 + 3) was initiated, consisting of Cytarabine 100 mg/m2 and doxorubicin 45 mg/m2,
along with 7 doses of intrathecal methotrexate/ Cytarabine/ dexamethasone. Unfortunately, the patient
experienced prolonged pancytopenia and multiple infections, which were compounded by the patient’s overall
poor general condition. The patient has continued to receive dasatinib 100 mg orally daily, being followed by
3 monthly PCR for BCR-ABL oncogene from peripheral blood and annual fluorescence in situ hybridization
test from BM aspirate. He remains in complete cytogenetic and molecular remission with no current evidence
of active extramedullary disease 3 months prior to writing this report.

Discussion:

Although CML has become an indolent illness in the majority of patients, blast crises remain severe and often
life-threatening complications, necessitating aggressive disease management and, when possible, preparation
for allogeneic stem cell transplantation (allo-SCT). CNS involvement is not typical for CML, although it
has been well described. Seeding of the CNS by leukemia cells is seen more often with high WBC counts at
presentation [3]. Nevertheless, our patient continues in good condition without any signs of extramedullary
disease relapse.

In cases of CNS blast crisis, patients often manifest clinical and radiological symptoms akin to those seen
in meningitis or encephalitis. The cerebrospinal fluid (CSF) typically tests positive for myeloid or lymphoid
blasts. In some instances, molecular testing of the CSF has even identified the characteristic BCR-ABL
oncogene [8]. Our patient initially presented with left eye ptosis. While we didn’t confirm the presence of
the BCR-ABL oncogene in the CSF, there was a substantial presence of myeloid blasts in the CSF, and the
BCR-ABL oncogene was clearly detectable in the patient’s peripheral blood and bone marrow.

Our case patient presented with a remarkable clinical feature, specifically, left eye ptosis, without concurrent
neurological symptoms, alongside a left-shifted moderate neutrophilic condition. Furthermore, the absence
of an enlarged spleen made it less likely to consider a long-standing case of CML. This distinct clinical pre-
sentation presented a considerable diagnostic challenge. In such clinical scenarios, a comprehensive analysis
of CSF to detect atypical cells or blasts is of paramount importance. This is because initiating appropriate
therapy promptly can play a pivotal role in preventing lasting neurological deficits.

Traditional therapies for treating CNS involvement by Philadelphia-positive leukemia, such as radiotherapy,
intrathecal chemotherapy, and high-dose systemic chemotherapy, have yielded unsatisfactory results with
short-lived responses [17]. Managing such cases necessitates a well-considered choice of a tyrosine kinase
inhibitor (TKI) with enhanced blood-brain barrier penetration, in addition to systemic and CNS-directed
therapy. Dasatinib, a second-generation TKI, demonstrates a 325-fold greater potency in inhibiting the
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BCR-ABL oncogene in vitro compared to imatinib [18]. In our case, we opted for dasatinib over the first-
generation TKI imatinib, as it has shown the ability to effectively penetrate the blood-brain barrier and
provide sustained responses in CNS Philadelphia-positive leukemias [19]. There is an urgent need for novel
strategies to treat such complicated cases, perhaps by incorporating therapies used for primary CNS cancer,
such as high-dose methotrexate or temozolomide. Dasatinib may have an important role in managing CNS
CML blast crises, especially when combined with whole brain radiation therapy.

Conclusion:

Maintaining a high level of vigilance is essential when it comes to detecting CNS involvement in CML pati-
ents who have received imatinib treatment, especially those in a blast crisis. Aggressive treatment strategies,
including intrathecal chemotherapy, adjusting TKI for better CNS penetration, and even considering allo-
geneic stem cell transplantation, are crucial in such cases. Additional research is warranted to improve the
concept of CNS prophylaxis for high-risk patients.
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