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Isolated myeloid sarcoma of lumbar spine without bone marrow
involvement: a rare case report and treatment dilemma
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Abstract: Granulocytic sarcoma, chloroma, myeloblastoma, or here referred as myeloid sarcoma (MS),
is a rare extramedullary tumor composed of immature myeloid cells called myeloblasts. MS is seen most
commonly in patients with acute myeloid leukemia and less frequently in chronic myeloid leukemia,
myelodysplastic syndrome. In rarer instances, MS has been shown to precede the development of myeloid
tumors by acute myeloblastic leukemia (AML). In particular, isolated MS involving spine is extremely rare.
We herein present a rare case of isolated spinal MS in non-leukemic patient. This is a previously relatively
healthy 47-year-old man who presented with signs of lumbar spinal cord compression, initially reported
as schwannoma on imaging, later diagnosed with spinal MS on pathology. Further workup did not reveal
any evidence of bone marrow or other hematological involvement. The patient successfully treated by L4/
L5 laminectomy and debulking with subsequent radiation resulting in substantial decrease in size of tumor
with significant improvement in symptoms during follow up. This case not only describes a rare case of
isolated MS of lumbar spine, but also highlights the potential treatment challenges of such a rare diagnosis.
We review the available literature, discuss available treatment options, and highlight the need for further

investigations along with increased clinician awareness.
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Introduction

Myeloid sarcoma (MS) also known as granulocytic sarcoma
or chloroma [owing to its green color attributed to the
enzyme myeloperoxidase (MPO)], is a rare extramedullary
presentation of hematologic malignancies especially
acute myeloid leukemia (AML) (1). It is characterized
by immature myeloid cells occurring as one or more
tumor masses (2). It is also observed during the course
of myelodysplastic syndrome (MDS), chronic myeloid
leukemia and other myeloproliferative diseases although
less commonly (3). In rare instances, MS has been shown
to precede the appearance of blood or bone marrow disease
by AML. In those cases, it is called isolated, primary or
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nonleukemic MS (incidence of 2/1,000,000 in adults) (3,4).

We present the following case in accordance with the
CARE reporting checklist (available at http://dx.doi.
org/10.21037/acr-20-110).

Case presentation

A 47-year-old male with history of migraine headache
and depression presented to emergency department with
complaints of lower back pain radiating to the left leg
associated with weakness and diminished sensation of left
leg for approximately nine months. He denied change in
appetite, weight loss, urinary or bowel disturbance or saddle
anesthesia. On examination, he had diminished touch and
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Figure 1 Sagittal section MRI of lumbar spine (T2 image) showing
intrathecal mass at the level of L4-L5. MRI, magnetic resonance

imaging.

pain sensation over left L5 nerve root distribution including
numbness to the lateral aspect of left calf and top of left root
involving the digits of affected foot. He had motor strength
of 4/5 in left lower extremity foot dorsiflexion, 5/5 in all
other muscle groups and right lower extremity. All reflexes
were preserved. Straight leg raise test was negative. He was
able to ambulate without difficulty, no other neurological
deficits noted on admission.

Initial laboratory tests did not reveal any major
abnormality in blood indices or chemistry. Magnetic
resonance imaging (MRI) of lumbar spine revealed
intrathecal mass at the level of L4-L5 with homogeneous
enhancement along with the L5 nerve root consistent
with schwannoma (Figure I). Patient underwent further
imaging with MRI brain and computed tomography (CT)
chest/abdomen and pelvis which all were negative for any
masses or metastasis. Patient was evaluated by neurosurgery
and underwent L4/L5 laminectomy and debulking.
Intraoperatively, the frozen sections for pathology reported
as small round blue cell tumor. Given the unexpected
diagnosis, second frozen was sent which reported the same.
There were no findings consistent with schwannoma.
Final pathology results revealed extramedullary AML
manifesting as MS. Malignant cells stained positive with
CD45, CD34, CD33, MPO, CD117, FLI1, CD99, desmin,
GFAP and PLAP and focally with CD68, stained negative
with EMA, AE-1/AE-3, synaptophysin, CD3, CD5, CD20,
BCLI, BCL6, SOX10 and S100 (Figure 2). Patient was
further followed up by oncology, bone marrow biopsy
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was performed and was negative for any bone marrow
involvement. Due to persistent symptoms post-surgery
and lack of bone marrow involvement, patient was referred
to radiation therapy for rapid symptom relief. Given the
locally infiltrating unresectable disease, he received external
beam radiation therapy (EBRT) 6,000 cGy/200 cGy per
fraction (30 fractions). Patient was followed up in oncology
clinic with repeat MRI of lumbar spine six months later
which showed faint soft tissue density at the site of the
previously mass in the lumbar canal, appearing smaller
and thinner (likely scar tissue versus residual neoplasm).
Patient’s symptoms have improved significantly and is
following up with oncology clinic. The hospital course can
be found in the timeline of events (Figure 3).

All procedures performed in this study were in
accordance with the ethical standards of the institutional
and national research committees and with the Helsinki
Declaration (as revised in 2013). A written informed consent
was obtained from the patient. Kern Medical Institutional
Review Board granted ethical approval to report this case
(Study # 20029)” needs to be added in the case presentation.

Discussion

MS was first described by Burns in 1811, and then was
called chloroma by King in 1853 because of its greenish
appearance caused by MPO expression in malignant
myeloid cells. It was later termed granulocytic sarcoma
by Rappaport in 1966 until 2002 (5). In 2002, the name
“myeloid sarcoma” was declared by World Health
Organization (WHO) (1). It may develop de novo or
concurrently with AML, myeloproliferative disorder
(MPD) or MDS (2). The first case of granulocytic sarcoma
associated with leukemia was reported by Dock in 1893 (6).

MS can affect any age, ranging from pediatric to elderly
patients (2,7). However, it has been reported that children
are more often affected than adults. Both genders can be
affected approximately the same rate (8). MS has been
reported in 2.5-9.11% of AML patients (1). However,
in rare occasions, this tumor can develop before bone
marrow infiltration with blasts, which can be confirmed by
a negative bone marrow biopsy such as our case. This is
termed as isolated or primary MS (1). The frequency of this
isolated MS is unknown as it is limited to few case reports (8).
It can involve any organ; the common ones being the skin,
bone, soft tissue of the head and neck, lymph nodes, testes
gastrointestinal tract and peritoneum. Rarely, it involves
spinal epidural region. Spinal cord compression by this
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Figure 2 Immunohistochemistry for surgical biopsy. (A) H&E stain, 20x: neoplastic immature myeloid cells with folded and convoluted

nuclei. (B) CD34, 20x: immunohistochemical marker for hematopoietic progenitor cells. (C) MPO, 20x: immunohistochemical marker for

granulocytes. MPO, myeloperoxidase.

tumor is even rarer (1,3,5). There are only few reports of
granulocytic sarcomas in non-leukemic patients that involve
the spine (9,10). Thus, the true incidence of such rare
neoplasm is unclear.

The exact underlying mechanism of extramedullary
involvement is not fully understood (1). Chromosome
8 defects have been reported to one of the dominant
abnormalities in the bone marrow and/or extramedullary
sites (11). Clinical diagnosis of isolated MS can be
challenging given the rarity and histo-radiological
similarities to other neoplasms especially in the absence
of hematological disorders. It is reported that 46-75% of
these patients were initially misdiagnosed (12). Diagnosis
of MS is established by clinical presentation, radiological
and pathology findings. Histologically, about half of the
tumors are blastic type. Immunohistochemistry shows
CD68-KP1 as the most commonly expressed marker,
followed by MPO, CD117, CD99, CD68/PG-M1, CD34,
terminal deoxynucleotidyl transferase, CD56, CD61,
CD30, and CD4 (1,2).

Currently, there is no consensus on treatment of isolated
MS due to lack of prospective trials (1,13). Based on the
observation of higher rate of progression in patients with
isolated disease who were treated with localized therapy
as compared to systemic chemotherapy, current treatment
regimen is conventional AML type chemotherapeutic
regimens, in both isolated MS and MS occurring
concurrently with AML (13-16). In one retrospective
analysis, 20 non-leukemic MS patients were treated with
either AML type chemotherapy (n=16, 80%), combined
therapy (n=3, 15%), or radiotherapy (RT) (n=1, 5%); out of
which 13 (65%) achieved complete remission (11).

Other modalities of local treatment include RT,
surgery or both (1). The role of RT in addition to
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systemic chemotherapy is not well established. However,
Tsimberidou et 4l. reported that RT may prolong the
failure-free survival but not overall survival in patients
with isolated MS and should be considered especially in
leukemic patients with central nervous system involvement.
In patients with chromosome 8 abnormalities, even more
intensive therapy should be considered as the prognosis is
worse (11). Avni et /. and Lan et 4l. similarly found no effect
on survival in patients with RT in addition to chemotherapy
compared to chemotherapy alone (13,14). However, RT can
be considered in isolated MS when rapid symptom relief is
needed (17).

In our case, the choice of treatment modality was based
on general consensus in the multidisciplinary tumor board
of institution for rapid symptom relief. It was further
planned that the patient will be followed up closely in
oncology clinic with repeat MRI and if the tumor size
regrows or patient’s symptoms worsen, he would potentially
need more intensive therapy including chemotherapy.

There is no major role of surgery in symptomatic MS
patients as even isolated MS is a part of systemic disease
that will mostly respond to chemotherapy, however excision
and debulking can be considered before proceeding with
chemotherapy (1,18). In our case, patient underwent
debulking because of initial MRI impression suggesting
schwannoma. Hematopoietic stem cell transplantation
(HSCT) is another modality that never has been studied
prospectively but there are several retrospective reports
have shown positive outcomes (1).

Very little information is reported regarding the
prognosis of isolated MS. Antic et /. reviewed data of
12 patients with isolated MS to determine possible
prognostic factors based on their age, sex, type, and
treatment options (19). Majority of their patient were men,
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Patient presented with lower back pain and
left leg weakness with decreased sensation

Y

Patient taken to OR after MRI lumbar spine
for L4/L5 laminectomy and debulking. Frozen
section sent for pathology

Y

Final pathology results revealed
extramedullary AML manifesting as myeloid
sarcoma. Malignant cells stained positive
with CD45, CD34, CD33, MPO, CD117, FLI1,
CD99, desmin, GFAP and PLAP and focally
with CD68, stained negative with EMA, AE-1/
AE-3, synaptophysin, CD3, CD5, CD20,
BCL1, BCL6, SOX10 and S100

Y

Patient evaluated by oncology, received
external beam radiation therapy (EBRT) 6,000
cGy/200 cGy per fraction (30 fractions) for
rapid symptom relief

Y

Follow-up MRI 6 months later showed
significantly decreased tumor size. Patient
reported significant improvement of
symptoms

Figure 3 Timeline.

with median age of 39 years old. They reported median
overall survival of 13 months with event-free survival of
8 months and concluded that patients who initially received
either chemotherapy or HSCT have improved event-
free survival. In addition, patients who received combined
treatment with both chemotherapy and HSCT had
significantly longer event-free survival than those treated
with chemotherapy alone (19). Imrie er /. had similar
findings of longer survival in patients who treated with anti-
leukemic chemotherapy and significantly fewer of these
patients subsequently developed AML (20). Possibility
of progression to AML in patients with isolated MS have
been reported, ranging from 5 to 12 months. Therefore,
patients with MS require close follow up similar to patients
with AML including detailed physical exam and routine
peripheral blood smear (18).

Our aim with this case report is to highlight a rare
clinical entity that we encountered during our practice.
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Although, the initial impression on imaging was
schwannoma, pathology results stated otherwise. As
clinicians, it is prudent to consider this rare possibility
when dealing with isolated spinal cord mass. Unfortunately,
the available literature is very limited and the evidence for
management is not strong.

In conclusion, this is a rare and challenging case of
isolated MS of lumbar spine. The true incidence of such
tumors is underestimated and as a result remains unknown.
Owing to the rarity of these types of non-leukemic MS
and lack of prospective trials, the optimal therapy for such
patients has not been identified. In the present case, patient
received radiation therapy for symptomatic relief after
discussion in multidisciplinary tumor board which is also
supported by previous although limited literature. Patient’s
symptoms have improved significantly, however, needs close
follow up for any worsening in which case he would need
more intense therapy including chemotherapy.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the CARE
reporting checklist. Available at http://dx.doi.org/10.21037/
acr-20-110

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at http://dx.doi.
org/10.21037/acr-20-110). The authors have no conflicts of
interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures
performed in this study were in accordance with the
ethical standards of the institutional and national research
committees and with the Helsinki Declaration (as revised in
2013). A written informed consent was obtained from the
patient. Kern Medical Institutional Review Board granted
ethical approval to report this case (Study # 20029).

Open Access Statement: This is an Open Access article

distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International

AME Case Rep 2021;5:27 | http://dx.doi.org/10.21037/acr-20-110


http://dx.doi.org/10.21037/acr-20-110 
http://dx.doi.org/10.21037/acr-20-110 
http://dx.doi.org/10.21037/acr-20-110
http://dx.doi.org/10.21037/acr-20-110

AME Case Reports, 2021

License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Magdy M, Abdel Karim N, Eldessouki I, et al. Myeloid
Sarcoma. Oncol Res Treat 2019;42:224-9.

2. Pileri SA, Ascani S, Cox MC, et al. Myeloid sarcoma:
clinico-pathologic, phenotypic and cytogenetic analysis of
92 adult patients. Leukemia 2007;21:340-50.

3. Yilmaz AF, Saydam G, Sahin F, et al. Granulocytic
sarcoma: a systematic review. Am J Blood Res
2013;3:265-70.

4. Vardiman JW, Thiele J, Arber DA, et al. The 2008 revision
of the World Health Organization (WHO) classification
of myeloid neoplasms and acute leukemia: rationale and
important changes. Blood 2009;114:937-51.

5. Seok JH, Park J, Kim SK, et al. Granulocytic sarcoma of
the spine: MRI and clinical review. AJR Am J Roentgenol
2010;194:485-9.

6. Dock G. Chloroma and its relation to leukemia. Am J Med
Sci 1893;106:152-84.

7. Neiman RS, Barcos M, Berard C, et al. Granulocytic
sarcoma: a clinicopathologic study of 61 biopsied cases.
Cancer 1981;48:1426-37.

8. Guermazi A, Feger C, Rousselot P, et al. Granulocytic
sarcoma (chloroma): imaging findings in adults and
children. AJR Am J Roentgenol 2002;178:319-25.

9. Antic D, Verstovsek S, Elezovic I, et al. Spinal epidural
granulocytic sarcoma in non-leukemic patient. Int J
Hematol 2009;89:95-7.

10. Shiozawa Y, Kiyokawa N, Saito M, et al. Granulocytic

doi: 10.21037/acr-20-110

Cite this article as: Bhandohal JS, Moosavi L, Garcia-Pacheco
I, Yakoub G, Polineni RD, Cobos E. Isolated myeloid sarcoma
of lumbar spine without bone marrow involvement: a rare case

report and treatment dilemma. AME Case Rep 2021;5:27.

© AME Case Reports. All rights reserved.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 5 of 5

sarcoma of the spine in a child without bone marrow
involvement: a case report and literature review. Eur J
Pediatr 2005;164:616-20.

Tsimberidou AM, Kantarjian HM, Estey E, et al. Outcome
in patients with nonleukemic granulocytic sarcoma
treated with chemotherapy with or without radiotherapy.
Leukemia 2003;17:1100-3.

Antic D, Perunicic Jovanovic M, Knezevic D, et al.
Progressive course of isolated splenic myeloid sarcoma.
Central European Journal of Medicine 2013;8:499-502.
Avni B, Koren-Michowitz M. Myeloid Sarcoma: Current
Approach and Therapeutic Options. Ther Adv Hematol
2011;2:309-16.

Lan TY, Lin DT, Tien HEF, et al. Prognostic factors of
treatment outcomes in patients with granulocytic sarcoma.
Acta Haematol 2009;122:238-46.

Tsimberidou AM, Kantarjian HM, Wen S, et al. Myeloid
sarcoma is associated with superior event-free survival and
overall survival compared with acute myeloid leukemia.
Cancer 2008;113:1370-8.

Yamauchi K, Yasuda M. Comparison in treatments

of nonleukemic granulocytic sarcoma: report of two
cases and a review of 72 cases in the literature. Cancer
2002;94:1739-46.

Bakst R, Wolden S, Yahalom J. Radiation Therapy for
Chloroma (Granulocytic Sarcoma). Int J Radiat Oncol
Biol Phys 2012;82:1816-22.

Bakst RL, Tallman MS, Douer D, et al. How I

treat extramedullary acute myeloid leukemia. Blood
2011;118:3785-93.

Antic D, Elezovic I, Milic N, et al. Is there a “gold”
standard treatment for patients with isolated myeloid
sarcoma? Biomed Pharmacother 2013;67:72-7.

Imrie KR, Kovacs MJ, Selby D, et al. Isolated chloroma:
the effect of early antileukemic therapy. Ann Intern Med
1995;123:351-3.

AME Case Rep 2021;5:27 | http://dx.doi.org/10.21037/acr-20-110


https://creativecommons.org/licenses/by-nc-nd/4.0/

