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【 CASE REPORT 】
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Abstract:
We herein report a rare case of spinal cord compression due to epidural involvement of acute myeloid leu-

kemia (AML). A 14-year-old boy presented with a 7-day history of back pain, paraplegia and hypoesthesia.

Contrast-enhanced computed tomography revealed an epidural mass. Emergency laminectomy and resection

of the mass were performed. Histopathologically, the resected mass was comparable to an extramedullary

mass of AML. Chemotherapy was initiated, and complete remission was achieved. Neurological sequelae re-

mained after the treatment. Based on the present and previous reports, spinal cord compression from epidural

AML involvement may progress rapidly.
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Introduction

Extramedullary infiltration (EMI) is occasionally observed

in patients with acute myeloid leukemia (AML). EMI is also

referred to as granulocytic sarcoma, myeloid sarcoma, or

chloroma. The incidence rate of EMI is estimated to be 9%

among patients with AML (1), while that of EMI in child-

hood is 18-25% (2, 3), suggesting that it may be more com-

mon in children than in adults. Common EMI sites are the

skin, orbit, and lymph nodes. Furthermore, spinal epidural

involvement is rare in patients with AML, with a

population-based cohort study reporting that it was detected

in 2.3% of pediatric patients with EMI (2).

Spinal cord compression is an oncological emergency that

can lead to permanent paralysis, sensory loss, and bladder

and bowel dysfunction. In adulthood, the most common pri-

mary tumors that result in spinal cord compression are de-

rived from the breast, lung, and prostate gland (4), whereas

sarcomas, neuroblastomas, and metastatic Wilms tumors are

frequent causes of spinal cord compression in child-

hood (5, 6). Previous reports have suggested that spinal cord

compression caused by spinal epidural EMI in patients with

AML is extremely rare, and its clinical features and neuro-

logical outcomes are not well known.

We herein report a patient with AML who initially pre-

sented with spinal cord compression.

Case Report

A 14-year-old boy presented with dull pain in the upper

back that had started 7 days before admission to our hospi-

tal and gradually exacerbated until admission. Five days be-

fore admission, he had developed muscle weakness in his

lower extremities. One day before admission, he was admit-

ted to the referral hospital because of severe back pain and

difficulty walking. He was transferred to our hospital be-

cause of bladder and bowel dysfunction.
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Figure　1.　a: Contrast-enhanced computed tomography at admission. The sagittal image showed a 
posterior epidural mass (arrows) at the seventh-ninth thoracic vertebra (T7-9) level. b: Spine mag-
netic resonance image three months after surgery (b-1). T2-weighted imaging revealed the hyperin-
tensity of the posterior funiculus in the spinal cord higher than T6 (b-2) (arrow) and the lateral fu-
niculus in the spinal cord lower than T10 (b-3) (arrows). c: Histopathological images of the resected 
mass stained with Hematoxylin and Eosin staining (c-1), CD34 (c-2), myeloperoxidase (c-3), and c-kit 
(c-4). d: A flow cytometry analysis of the bone marrow aspirate. 

On admission, he had incomplete paraplegia and hypoes-

thesia below the level of the ninth thoracic vertebra (T9). He

had no history of a fever, fatigue, or bleeding. Laboratory

examinations revealed a white blood cell count of 16,500/μL

with 76.0% blasts, hemoglobin level of 9.9 g/dL, and plate-

let count of 8.6×104/μL. Contrast-enhanced computed to-

mography revealed a posterior epidural mass at the T7-9

level (Fig. 1a). Emergency laminectomy was performed on

the day of admission, and the epidural mass was completely

removed. The resected mass was 2.5×3.2×0.6 cm3-sized,

soft, extradurally located, and bled easily. A histological ex-

amination revealed neoplastic cells with small, round, and

hyperchromatic nuclei that proliferated in diffuse cellular in-

filtrates. Immunohistochemical staining revealed that the tu-

mor cells were positive for myeloperoxidase and CD34.

Staining for CD3, CD13, CD33, and c-kit yielded negative

results (Fig. 1c). A bone marrow examination showed 82.5%

myeloid blasts, which was consistent with the morphological

diagnosis of French-American-British (FAB) subtype M2. A

flow cytometry analysis of bone marrow aspirate showed the

expression of HLA-DR, CD13, CD19, and CD33 (Fig. 1d).

Subsequent chromosomal analysis revealed 46, XY, t(8;21)

(q22;q22) in 7/20 cells and 47, idem, and +4 in 13/20 cells.

He was therefore diagnosed with AML with RUNX1-RUNX1
T1 (FAB AML-M2). Lumbar puncture showed a normal

cerebrospinal fluid (CSF) cellular count and an absence of

blasts. No extramedullary infiltration other than the epidural

mass was detected.

Induction therapy consisting of high-dose cytarabine, mi-

toxantrone, and etoposide (7, 8) was initiated five days after

surgery. After two cycles of induction therapy, he achieved

complete remission (CR) and subsequently received a total

of three cycles of consolidation chemotherapy. No radiation

therapy for EMI was administered. Three months after

laminectomy, the sensation of disturbance had almost disap-

peared. However, incomplete paraplegia and bladder and

bowel dysfunction persisted. He could not stand alone and

felt no desire to urinate or defecate. He remained in CR for
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Table.　Characteristics, Treatments and Outcomes of Patients with 
AML or Myeloid Sarcoma Presented as Spinal Cord Compression.

Patients with epidural EMI

Patient number 23

Median age (IQR) 29 years (20-48 years)

Gender, n (%)
Male 16 (70)

Concurrent AML
Yes, n (%) 10 (43)

AML FAB, n M2 : 4, M3 : 1

Symptom at onset, n 17

Back pain, n (%) 17 (100)

Paresthesia, n (%) 7 (30)

Neurological finding at diagnosis, n 20

Hypoesthesia, n (%) 13 (65)

Paralysis, n (%) 15 (75)

Bladder and bowel dysfunction, n (%) 5 (25)

CSF finding, n 10

Pleocytosis, n (%) 2 (20)

Leukemic cell, n (%) 3 (30)

Initial intervention
Operation, n (%) 15 (65)

Radiation, n (%) 3 (13)

Chemotherapy, n (%) 5 (22)

Treatment
Operation, n (%) 2 (9)

Operation+chemotherapy, n (%) 9 (39)

Operation+radiation, n (%) 2 (9)

Operation+chemotherapy+radiation, n (%) 5 (22)

Chemotherapy, n (%) 3 (13)

Chemotherapy+radiation, n (%) 2 (9)

Outcome
Median obsrvation period (range) 10 months (6 days-3.5 years)

Remission, n 15, 17

Neurological improvement, n 9, 11

AML: acute myeloid leukemia, CSF: cerebrospinal fluid, EMI: extramedullary infiltration, 

IQR: interquartile range

eight months after the diagnosis.

T2-weighted magnetic resonance imaging (MRI) one day

after surgery revealed hyperintense spinal cord lesions at T6-

10 (Fig. 1b-1), which suggested spinal cord injury. Three

months later, T2-weighted spinal MRI revealed hyperinten-

sity of the posterior funiculus at a higher level than that of

the injured lesion (Fig. 1b-2) and the lateral funiculus in the

lower spinal cord (Fig. 1b-3), which suggested Wallerian de-

generation.

Discussion

There is limited information on the clinical characteristics

of patients with spinal epidural EMI of AML, although a

number of case reports and case series studies have been

published. We performed a literature search of all case re-

ports published as original articles in English from January

2000 to June 2021 to describe the features of spinal cord

compression due to AML or myeloid sarcoma. We searched

the electronic database PubMed using the following key-

words: ‘acute myeloid leukemia’ OR ‘myeloid sarcoma’ OR

‘granulocytic’ OR ‘chloroma’ combined with ‘spinal’ OR

‘epidural’ OR ‘extradural.’ We excluded the studies of pa-

tients with EMI associated with hematological malignancies

other than newly diagnosed acute myeloid leukemia. We

identified 23 patients with spinal epidural EMI, with or

without AML (Table) (9-30). The median patient age was 29

(IQR: 20-48, range: 10-76) years old. Epidural EMIs associ-

ated with AML were detected in 10 patients (43%). Among

the 23 patients, information on FAB classification was ob-

tained from 5 (22%): 4 patients were classified as FAB M2,

and 1 was classified as FAB M3. The most common site of

epidural EMI was the thoracic spine (71%; Fig. 2). The

most frequent symptom was back pain (n = 17, 77%). Mo-

tor dysfunction, ranging from muscle weakness to paraple-

gia, was present in 15 patients (68%). Hypoesthesia was

present in 13 patients (59%), and bladder and bowel dys-

function were present in 5 patients (22%). Laminectomy
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Figure　2.　Distribution of the epidural extramedullary infil-
tration in the spine. 

was performed as the first intervention in 15 (65%) patients.

In addition, 18 patients (81.8%) received chemotherapy, and

11 patients (61.6%) received radiotherapy. Neurological out-

comes were described in 11 patients (48%), and neurologi-

cal symptoms improved in 9 of those 11 patients (82%).

Although spinal cord compression is a common oncologic

emergency, the time course of spinal cord compression pro-

gression in patients with cancer has not been clarified. To

date, several studies have described the clinical features of

patients with cancer who have spinal cord compression. In a

review of adult patients with spinal cord compression caused

by cancer, 83-95% had pain at the time of the diagnosis that

had persisted for a median of 8 weeks (4). In addition,

Gunes et al. (5) reported that the median interval between

the onset of symptoms and diagnosis was seven weeks in

pediatric patients with malignancy. Another study on spinal

cord compression in children with cancer reported that the

median length of the interval was 11 days (6). Our patient

showed a relatively rapid progression of neurological defi-

cits, with a one-week interval between the symptom onset

and the development of incomplete paraplegia, hypoesthesia,

and bladder and bowel dysfunction. Furthermore, in our re-

view, 5 patients (22%) had neurological symptoms that pro-

gressed in less than a week, suggesting that the symptoms

progressed rapidly in patients with AML. These observations

suggest that spinal cord compression in patients with AML

may progress rapidly.

Neurological outcomes in patients with spinal cord com-

pression depend on the rate of progression, timing of inter-

vention, and pretreatment neurological status (4). Rades et

al. (31) reported that neurological improvement was ob-

served in only 12% of patients who developed symptoms of

metastatic spinal cord compression less than 14 days before

intervention. In contrast, among patients with an interval of

more than 14 days between the symptom onset and inter-

vention, symptom improvement was found in 86% of pa-

tients (31). Furthermore, Martino et al. (6) reported that, in

children with spinal cord compression caused by cancer who

had mild muscle weakness without walking disability for the

legs at the diagnosis, motor deficits disappeared in 42.8%,

whereas in patients with moderate muscle weakness with in-

ability to walk, motor deficits disappeared in only 7.1% of

cases. Incomplete paraplegia and bladder and bowel dys-

function persisted in our patient despite early intervention

for spinal cord compression, implying the effect of the rapid

and severe progression of symptoms. These findings support

the importance of early detection and intervention in chil-

dren with cancer-induced spinal cord compression. Given

that spinal cord compression with AML may progress rap-

idly, a prompt diagnosis and intervention seem to be crucial

for patients with suspected AML and symptoms including

back pain or motor dysfunction to prevent neurological se-

quelae.
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