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ABSTRACT

Extra medullary leukemic infiltration of CNS is extremely rare, and its
incidence is 3%. Myeloid sarcoma (MS) of the central nervous system (CNS) is
associated with a poor prognosis and has an aggressive course. Most
commonly associated with hematopoietic neoplasm and, rarely, occurs in an
isolated fashion. Presentation of MS is highly variable, the patient might
present with a newly neurological deficit due to mass effect that required
neurosurgical consideration, and urgent debulking require as a life-saving
measure as in our patients. Despite the controversial area in management of
MS involving the CNS, we present a case of acute myeloid leukemia (AML)
with MS involving the CNS. Our patient was treated surgically as it was life-
saving since the patient presented with a focal neurological deficit. Our
patient was admitted for the whole duration and followed conservatively by a
multidisciplinary team (neurosurgery/hematology-oncology and intensivists).
Clinical presentations, neuroimaging, immunohistochemical findings, and the

prognostic indicators as well as the survival rates, are discussed.

Keywords: myeloid sarcoma, central nervous system, acute myeloid

leukemia, extra-medullary disease pathology.

1. INTRODUCTION

Myeloid sarcoma (MS) is a rare extra-medullary leukemic infiltrative tumor
with an incidence of 2-8% (Avni and Koren-Michowit, 2011). It is usually
accompanied by acute myeloid leukemia (AML) and, rarely, occurs in an
isolated fashion (Avni and Koren-Michowit, 2011). In 1823, Burns (Di Veroli et
al., 2013); reported the first case of myeloid sarcoma and named it chloroma,
while in 1903, Turk reported the first case of MS associated with AML (Di
Veroli et al, 2013). MS is also known as Granulocytic Sarcoma, extra-
medullary Leukemia, Myeloblastoma and chloroma (Avni and Koren-
Michowit, 2011; Di Veroli et al., 2013). The term chloroma is derived from the
greenish color and it is attributed to the existence of myeloperoxidase (MPO)
enzyme (Avni and Koren-Michowit, 2011). MS occurs in various extra-

medullary sites, most commonly the skin (28%), lymph nodes (16%), testis
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(6%), biliary tract (3%) and the central nervous system (CNS) (3%) (Pileri et al., 2007; Struhal et al., 2008).

The CNS involvement include the subperiostium and dura matter, spinal cord and in rare occasions the brain parenchyma and
thus appear as an intra-axial mass (Cervantes and Cayci, 2015). According to Cervantes and Cayci (2015) demonstrated four
patterns of MS development in AML patients. The clinical presentation of MS is highly variable, and it mainly depends on the
localization and size. Most commonly results in compressive symptoms in a form of severe pain or abnormal bleeding (Avni and
Koren-Michowit, 2011). MS is not a common disease when it comes to the diagnosis. The detection of MS requires
immunophenotyping, immunohistochemistry and radiological assessment which also play an important role in the risk
stratification and management planning (Avni and Koren-Michowit, 2011).

The presence of immature myeloid cells in the extramedullary sites is characteristic for the immunohistochemistry findings of
the tumour (Di Veroli et al., 2013). The most commonly used markers for diagnosing MS are CD68, CD117, MPO, CD43, lysozyme,
CD56, CD99. The most sensitive are CD43, lysozyme and MPO as they are positive in more than 90% of cases (Avni and Koren-
Michowit, 2011; Di Veroli et al., 2013; Pileri et al., 2007).

CNS involvement

The CNS involvement is rare, but should be suspected in any hematopoietic neoplasm case who present with a neurological sign
and symptoms (Pileri et al., 2007). The mechanism of CNS involvement in MS is controversial and uncertain (Shallis et al., 2021).
Azzarelli et al., (1977) explained the migration of the leukemic cells from the bone marrow through the Haversian canals to the
periosteum and infiltrate the perivenous adventitial tissue connecting the dura matter and subarachnoid space. Others proposed
that the extra medullary invasion and survival is attributed to the appearance of the specific glycoproteins such as CD56 that
involved in the leukemic cells adhesion (lizuka et al., 1992). CNS involvement is a poor prognostic indicator in MS (Mayadev et al.,
2011). The sites of CNS involvement in MS are as the following order, most commonly in the spinal cord (54%) and the tumor
located within the epidural layer causing cord compression and present with a myelopathy and radiculopathy (Olar et al., 2016).
The brain involvement is (40%) and more common in the parenchyma than the dura (Olar et al., 2016). Mixed cerebral and spinal

cord involvement was reported in (6%) (Olar et al., 2016).

2. CASE PRESENTATION

On March 7, 2022, a sixty-one-year-old Nigerian female patient presented to the emergency department with confusion and right-
sided limb weakness, which progressed slowly over three days. On examination, the patient with BP of 230/109 mmHg she drowsy,
and her Glasgow coma scale (GCS) was 13/15 M6E4V3, bilateral equal reactive pupils with right sided hemiplegia. Magnetic
resonance imaging (MRI) with contrast of the brain showed a large multilobulated intra-axial mass involving the left parietal and
temporal lobes (8.6 X 5 X 6 cm) with central cystic degeneration, necrosis and 1.45 cm shifting of the midline as a result from the
surrounding vasogenic edema and compression on the left lateral ventricle and left cerebral peduncle effacing the left ambient

cistern.An incidental finding of a right tentorial small meningioma, shown in (Fig.1).

1A 1B | 1c

Figure 1 A Brain MRI with contrast preoperatively showed a large multilobulated intra-axial mass involving the left parietal and temporal lobes (8.6

X 5 X 6 cm) with central cystic degeneration, necrosis and surroundings with significant vasogenic oedema with a midline shift of 1.45 cm. B: mass
effect on the left lateral ventricle and left cerebral peduncle effacing the left ambient cistern. C: An incidental finding of a right tentorial small

meningioma
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In emergency department settings, the patient received dexamethasone (8mg), amlodipine (5mg) for hypertension. The patient
underwent an emergency decompressive craniotomy for the debulking of the brain tumor. Postoperative non-enhanced CT scan of
the brain (Figure 2).

Figure 2 Non-enhanced CT scan of the brain. A: Post left parieto-temporal craniotomy changes; in form of left parieto-temporal subgaleal hematoma
with subdural hematoma measuring 1.2 cm at maximum diameter. B: Multiple hyperdense foci at left temporal lobe at the resection site of the
tumor, the largest measures are 1.3 X 1.5 X 1.5 cm in anteroposterior, transverse, and craniocaudal respectively, compatible with intraparenchymal
hemorrhage, with rightward midline shift by 1 cm.

The immunohistochemistry studies revealed a sheet of immature mononuclear cells, positive for CD117 (c-kit), CD38 and strong
patchy for CD45 and negative for MPO, CD68, CD43 and Tdt (Fig.3) suggesting a diagnosis of myeloid sarcoma. A bone marrow
biopsy and peripheral blood smear examination were performed for potential marrow involvement. In bone marrow, hyper-cellular
for age (cellularity 60-50%), dense focal infiltration with sheets of mononuclear cells is seen with increasing megakaryocytes in
number. Immunohistochemistry study shows positive for MPO, CD68, CDO03 scattered, negative for CD117, CD20 and CK-pan
(Fig.4). The patient was diagnosed accordingly as AML with MS. The hematology team considered the patient not indicated for
chemotherapy.
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Figure 3 A: (H&E section) Diffuse area of large cells, having prominent nucleoli and extensive apoptosis. B-C: Tumor cells are
positive for CD117 and CD38, D: Tumor cells are negative for Tdt. (*“H&E: Hematoxylin and eosin, Tdt: Terminal deoxynucleotidyl

transferase)
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Figure 4 A-C: Tumour cells are positive for MPO, CD03 and CD68. D: Tumour cells are negative for CD117.
*MPO: Myeloperoxidase

Postoperatively she was doing well and GCS 14/15, the weakness subsided. She is doing well in general ward for twenty-
fivedays managed conservatively and she sudden collapse with GSC 3/15, and brain CT scan showed increased vasogenic oedema
with midline shifting by 1.6 cm. She underwent lifesaving decompressive craniotomy for the debulking of the brain tumor
again. Unfortunately, despite all these measures and modalities, the patient deteriorated and only survived for approximately three

months.

4. DISCUSSION

Poor prognostic indicators include age <15 years,, black ethnicity, and MS in CML and/or MDS, CNS involvement and lymph node
or soft tissue (Goyal et al., 2017; Jadhav et al., 2021). Additionally, patients (age > 70 years) who had early systemic chemotherapy
have been associated with the worst prognostic outcome compared to early surgery or radiation or no treatment (Goyal et al., 2017;
Jadhav et al., 2021). Immunohistochemistry is essential in confirming the diagnosis and distinguishing its variants (Struhal et al.,
2008). The most frequent markers expressed in MS are CD68KP1 followed by MPO, CD117, CD99, CD43, lysozyme, CD34, CD56
and terminal deoxynucleotidyl transferase (TdT) (Avni and Koren-Michowit, 2011; Marwah et al., 2019). However, the most
sensitive markers are CD43 and lysozyme. Expression of CD117 showed to be associated with poorer outcomes (Marwah et al.,
2019). In our particular case, the immunohistochemistry findings were positive for CD117 (c-kit), CD38 and strong patchy for CD45
in the brain biopsy. On the other hand, the biopsy from the bone marrow was positive for MPO, CD68, and CDO03 scattered and
diagnosed accordingly as AML with MS of CNS.

The usual outcome of MS is a poor 20% 5-year survival rate with appropriate therapeutic interventions. Most patients cannot
survive and die in the first year from establishing the diagnosis; mostly due to relapse and infection (Jadhav et al., 2021). Complete
remission rates after the first course of induction chemotherapy and the 3-year relapse-free survival (RFS) among patients with
AML and MS were lower than with AML alone (Hu et al., 2021). The reports denoting the outcome of CNS involvement in MS
patient are limited. Mayadev et al., (2011) showed that the outcomes in patients with extra medullary infiltration of AML including
CNS involvement have a poor prognosis and outcomes, but their investigation did not focus specifically on CNS involvement. On
the contrary, two studies by Bar et al., (2015) and Aoki et al., (2014) showed that there was no prominent differences in comparison
between patients with AML without CNS involvement and those with CNS involvement, but the selected patient in those studies
are limited to those who underwent a hematopoietic stem cell transplantation (HSCT) which can confound the study result.

In our case, the patient presented with compressive symptoms. However, she had marked initial improvement after surgical
debulking alone with no chemotherapy or HSCT, but then she relapsed again and further debulking was done for her without
improvement. The prognosis was very poor, and she only survived for three months.
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5. CONCLUSION

Our case was challenged by MS of the CNS as the initial presentation of acute myeloid leukemia. Infiltrative brain tumors should be
considered in the differentials of brain tumors. Furthermore, extra-medullary leukemic infiltrative tumor of CNS is extremely rare,
which is also associated with poor prognosis and has an aggressive course. Early detection of leukemic infiltration in CNS required
a neurosurgical consideration warrant in any patient who presents with a newly onset neurological complaint with or without
known hematological malignancy. Regarding the confirmation of MS in CNS, the radiographic findings are nonspecific and can
mimic other intracranial or spinal pathologies. Hence, tissue diagnosis is the gold standard for treating such cases. MS of CNS
should be in the differential diagnosis, even in the absence of evidence of underlying disease. Due to the limited data regarding the
therapeutic strategies for such a disease, we believe Early detection of CNS involvement in MS patients along with a proper

management plan is the cornerstone in improving the patients outcomes, including the morbidity and survival rate.
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