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Key Clinical Message

This case report brings awareness to the diverse extramedullary manifestations

of isolated myeloid sarcoma, as well as the importance and difficulties that are

associated with establishing a rapid diagnosis and initiating treatment.
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Introduction

Myeloid sarcoma (MS) is a rare disease entity that can

present as an isolated extramedullary tumor (EM) of

immature granulocytic cells. It was first described in 1812

and later named chloroma by King, due to its green color

attributed to the presence of myeloperoxidase enzymes [1,

2]. MS has been reported in 2.5–8.0% of patients with

acute myeloid leukemia (AML) and occurs concurrently

with or at relapse of bone marrow leukemia. It can also

be associated with myelodysplastic syndrome, chronic

myeloid leukemia, or other myeloproliferative neoplasms

and very rarely with the absence of bone marrow involve-

ment [3]. Given the various sites of occurrence, the clini-

cal manifestations of MS are diverse with the signs and

symptoms specific to the location at which it occurs [4].

The most common sites of presentation include the

skin, lymph nodes, soft tissue, bone, and periosteum;

however, numerous other sites have been observed such

as the orbit, ovaries, myocardium, and many more [1, 5].

Although the optimal timing and treatment of isolated

MS has not been yet established, it has been documented

that delayed or inadequately treated isolated MS will

almost always progress to AML. The median time for

which this occurs is 5–12 months [4]. Here, we report an

unusual case of isolated MS initially presenting as a

tumor on the eyelid. In developing this report, we try to

illustrate the difficulties associated with establishing a

rapid diagnosis and early initiation of treatment.

Case Report

The patient, a 36-year-old otherwise healthy, Eastern

European, female, presented to her primary care physi-

cian, in early February 2015, complaining of nonpainful

edema on her left eyelid with a duration of 8 days. She

was referred to an ophthalmologist and a laryngologist,

who did not discover any abnormalities. A computerized

tomography (CT) scan performed at this time yielded

negative results. At the end of February 2015, she

returned to her ophthalmologist and was diagnosed with

having two small, soft tumors, and edema that remained

painless on the eyelid. The tumor masses were resected

May 25, and histopathological testing revealed MS charac-

terized by infiltration of atypical immature cells with a

phenotype of: MPO, CD117+, CD34+, Tdt, LCA positive
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and CD4, CD15, CD3, S100, HMB45 and CKAE1/3 nega-

tive cells, and Ki67 of 50%. Extensive hematological

workup, including bone marrow biopsy and immunophe-

notyping, cytogenetical and molecular study, and positron

emission tomography (PET) scan performed in July, all

yielded negative results and the patient was discharged

from hospital without additional treatment. A month

after discharge, the edema reoccured in the same eyelid

without any findings in repeated hematological

assessment. A magnetic resonance imaging (MRI) scan

done at this time revealed a retro-orbital mass (Fig. 1A

and B) and the decision to begin induction chemotherapy

with daunorubicin and cytarabine was made on 29

August. A MRI scan conducted after the therapy revealed

a remaining retro-orbital mass, approximately 2 cm in

size, and the patient was qualified for re-induction with

Flag-Ida chemotherapy (fludarabine, cytarabine, idaru-

bicine, granulocyte colony-stimulating factor) on 29

September in order to treat the refractory disease. A sub-

sequent MRI showed persistence of the mass, which

decreased only slightly in size to 16–19 mm; however, a

biopsy through the use of neuronavigation systems indi-

cated no neoplastic cells. The patient received consolida-

tion treatment with HDAraC (high-dose cytarabine) and

as a high-risk patient, she was qualified for allogeneic

hematopoietic stem cell transplantation (alloHSCT). No

sibling had identical human leukocyte antigens (HLA) to

our patient; however, an unrelated 18-year-old, male

donor, 10:10 match was found on 18 November. Due to

infectious complications (bacterial and fungal), the

alloHSCT that was originally scheduled for the end of

January 2016 was postponed to 9 March. The transplant

procedure was performed in complete hematological

remission with myeloablative conditioning FluBu4 (flu-

darabine, busulphan) and prophylaxis of graft versus host

and graft rejection with cyclosporine, methotrexate, and

ATG. Neutrophil and platelet recovery occurred on day

+18. No febrile complications were observed; however,

the patient did experience nausea, vomiting, and mucosi-

tis III grade according to WHO. She was discharged in

very good condition on day +24 after alloHSCT. During

post-transplant period, she developed skin graft-versus-

host disease grade II on day +90, successfully treated with

topical and systemic steroids. A MRI scan done on 29

September 2016, 6 months after alloHSCT (Fig. 2A and

B) to assess the persistent mass revealed no changes as

compared to the prior MRI scan. Currently, almost

17 months after transplant, the patient remains in com-

plete remission without transplant-related complications.

Discussion

The diagnosis of MS often poses a number of challenges,

in particular when it develops at an EM site in the

absence of bone marrow involvement. The correct diag-

nosis is made or suspected in only 44% of cases;

immunohistochemical stains are usually diagnostic. The

most common misdiagnosis is the high-grade non-Hodg-

kin lymphoma (NHL). This occurs due to resulting

histopathology that reveals diffusely infiltrating, discohe-

sive cells with numerous lymphocytes characteristic of

both MS and NHL. However a differentiating factor is

(A)

(B)

Figure 1. (A) MRI T1 TSE, coronal plane (without contrast). (B) MRI

T1 TSE FS, coronal plane (with contrast). Black arrow – pathologic

mass; White arrow – lacrimal gland.
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that in MS, the nuclei are slightly smaller with diffuse

chromatin [6, 7]. Other common errors in diagnosis

include thymoma, myeloma, eosinophilic sarcoma, and

carcinoma [1]. Ophthalmologic manifestation is not an

uncommon occurrence among patients with acute leuke-

mia; however, very rarely has it been associated without

the involvement of the bone marrow. Retinal lesions are

among the most common locations of leukemia, occur-

ring in up to 69% of patients [8, 9]. Although MS can

involve any ocular tissue, MS involving the eyelid is less

common and is usually found secondary to orbital

involvement [10, 11]. Despite a case reported of MS

involving the eyelid and caruncles as the first sign of

AML relapsing after bone marrow transplant, there

remain limited reports about MS in the eyelid as the ini-

tial manifestation of AML, such as this case [8].

As histopathology commonly leads to misdiagnosis,

adversely implying incorrect treatment, immunopheno-

typing, and immunohistochemistry are crucial for making

an accurate diagnosis [12, 13]. The most commonly

expressed marker is CD68/KPI followed by MPO [4].

Other common markers include CD4, CD15, CD30,

CD34, CD56, CD99, CD117, and Tdt; albeit our patient

only expressed CD34, CD117, and Tdt [3]. Expression of

CD 117, a transmembrane protein receptor encoded by

the c-kit proto-oncogene, has been associated with poorer

outcomes [11]. Immunohistochemistry for antimyeloper-

oxidase (MPO) has been shown to be the most useful

and sensitive marker in differentiating between myeloid

and nonmyeloid cells. MPO staining is often positive in

the malignant cells of EM, allowing for a quick and effec-

tive way to rule out other tumors. The Leder stain should

be considered to confirm myelocytic differentiation as it

has been consecutively helpful in establishing the diagno-

sis without the involvement of the bone marrow [4].

Despite the essential role of immunophenotyping and

immunohistochemistry in establishing diagnoses, the

absence of certain markers does not exclude MS, as wit-

nessed in our patient.

The most common cytogenic abnormality associated

with EM involvement at both initial presentation and at

relapse is the t(8;21) translocation [4]. Furthermore, this

translocation has been found to be more common in

childhood or in MS involving the orbit [2]. In our case,

there were no genetic abnormalities observed.

Once the correct diagnosis of MS has been made, treat-

ment may be initiated. There are currently no guidelines

on whether to begin or delay treatment in patients with-

out the involvement of the bone marrow. This decision

also brings in the ethical component of autonomy versus

beneficence, as the patient generally feels well without

bone marrow involvement. Despite this, it has been docu-

mented that delayed or inadequately treated isolated MS

will almost always progress to AML, with a median time

of 5–12 months [4].

There exist a variety of treatment options including

chemotherapy, radiotherapy (RT), surgical excision,

HSCT, or any combination of these treatments. The stan-

dard treatment for isolated MS is similar to that of classic

AML [14]. In patients with isolated MS, treatment with

AML-based induction regimens had complete remission

rates comparable to those with AML without MS and

they prolonged disease-free survival from 3.5 to 16 years

(A)

(B)

Figure 2. (A) MRI T1 TSE, coronal plane (without contrast). (B) MRI

T1 TSE FS, coronal plane (with contrast). Black arrow – residual mass;

White arrow – lacrimal gland.
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[3]. In a study done by Lan et al., patients undergoing

chemotherapy had significantly longer survival time com-

pared to those who did not (P = 0.0009). Furthermore,

systemic chemotherapy has been shown to slow the rate

of progression in patients with isolated MS to AML

(42%) compared to patients that received localized treat-

ment only (88–100%) [14].

In our practice, our treatment approach combined

chemotherapy, surgical excision, and alloHSCT. Induction

chemotherapy with cytarabine and daunorubicine has

been reported to induce complete remission in 65% to

75% of patients [15, 16]. There has been some evidence

suggesting that cytarabine containing regimens prolonged

disease-free survival compared to patients that were ini-

tially misdiagnosed and treated with agents used to treat

lymphoma, sarcoma, or multiple myeloma [3]. Tsimberi-

dou et al. found that 16 patients with isolated MS that

were treated with cytarabine contained regimens had a

longer event-free survival (P = 0.08).

As a high-risk patient, our patient was qualified for

alloHSCT, which has been shown to benefit the overall

survival and disease-free survival [3, 17–22].
The precise role of RT in addition to systemic

chemotherapy has not been yet established [3]. In our

patient, RT was not used during treatment. This was

because the disease was resistant to first-line chemother-

apy with daunorubicin and cytarabine. In such cases, it is

our centre’s policy to offer alloHSCT. Bakst et al. consid-

ers the use of RT in patients with isolated MS with inade-

quate response to chemotherapy and recurrence after

alloHSCT. A recent study suggested that RT may prolong

failure-free survival but not overall survival in patients

presenting with isolated MS. When RT was used in com-

bination with chemotherapy in three patients, none of

these patients progressed to AML [23]. Despite this, there

remain insufficient studies addressing the role of RT and

whether this protocol results in a superior overall out-

come compared with chemotherapy alone [4].

Conclusion

This case illustrates the challenges associated with devel-

oping a rapid diagnosis with early initiation of treatment.

Accurate diagnosis of isolated MS requires a multifactorial

approach including histopathology, immunophenotyping,

immunohistochemistry, cytogenic abnormalities, and also

clinical suspicion. Although the ophthalmologist does not

play a direct role in the treatment of isolated MS, prompt

recognition of ocular manifestation as a sign of EM is

imperative in the rapid initiation of treatment. Systemic

chemotherapy similar to that of leukemic AML is cur-

rently the standard treatment. RT and alloHSCT have

been found to increase the survival rates in patients with

isolated MS; however, newer and larger prospective stud-

ies are required in order to obtain a better understanding

of the optimal timing and treatment of isolated MS.

Authorship

DM: involved in writing the manuscript. LG: had the

whole supervision of the case. Both authors approved the

final version of the case report for submission to the

Clinical Case Reports.

Conflict of Interest

None declared.

References

1. Yilmaz, A., G. Saydam, F. Sahin, and Y. Baran. 2013.

Granulocytic sarcoma: a systematic review. Am. J. Blood

Res. 3:265–270.
2. Hagen, P., C. Singh, M. Hart, and A. Blaes. 2015.

Differential diagnosis of isolated myeloid sarcoma: a case

report and review of the literature. Hematology Reports.

2015; 7:5709.

3. Avni, B., and M. Koren-Michowitz. 2011. Myeloid

sarcoma: current approach and therapeutic options. Ther.

Adv. Hematol. 2:309–316.

4. Bakst, R., M. Tallman, D. Douer, and J. Yahalom. 2011.

How I treat extramedullary acute myeloid leukemia. Blood

118:3785–3793.
5. Hu, X., I. Shahab, and I. Lieberman. 2015. Spinal myeloid

sarcoma “Chloroma” presenting as cervical radiculopathy:

case report. Global Spine J. 5:241–246.

6. Modi, G., I. Madabhavi, H. Panchal, A. Patel, A. Anand, S.

Parikh, et al. 2015. Primary vaginal myeloid sarcoma: a

rare case report and review of the literature. Case Rep.

Obstet. Gynecol. 2015:1–4.

7. Menasce, Banerjee, and Harris Beckett. 1999. Extra-medullary

myeloid tumour (granulocytic sarcoma) is often

misdiagnosed: a study of 26 cases. Histopathology 34:391–398.
8. Sharma, T., J. Grewal, S. Gupta, and P. Murray. 2004.

Ophthalmic manifestations of acute leukaemias: the

ophthalmologist’s role. Eye 18:663–672.

9. Waren, C., J. Risma, R. Allen, and N. Syed. 2011. Myeloid

Sarcoma: a 20-year-old female with lid fullness and

diplopia. EyeRounds.org. Available via http://EyeRounds.

org/cases/141-Myeloid-Sarcoma.htm

10. Kang, H., Y. Takahashi, E. Takahashi, and H. Kakizaki.

2016. Myeloid sarcoma in an eyelid that developed during

chemotherapy for acute myeloid leukemia. Case Rep.

Ophthalmol. 7:25–29.
11. Vera-Aguilera, J., O. Mukarram, P. Nutalapati, M. Mok,

A. Bulumulle, and C. Vera-Aguilera. 2016. Bilateral orbital

myeloid sarcoma preceding acute myeloid leukemia in an

ª 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd. 1805

D. Mitkowski & L. Gil Isolated MS as the first sign of AML

http://EyeRounds.org/cases/141-Myeloid-Sarcoma.htm
http://EyeRounds.org/cases/141-Myeloid-Sarcoma.htm


adult: a case report and review of the literature. J. Med.

Case Rep. 10:31.

12. Pileri, S., S. Ascani, M. Cox, C. Campidelli, F. Bacci, M.

Piccioli, et al. 2006. Myeloid sarcoma: clinico-pathologic,

phenotypic and cytogenetic analysis of 92 adult patients.

Leukemia 21:340–350.
13. Yamauchi, K., and M. Yasuda. 2002. Comparison in

treatments of nonleukemic granulocytic sarcoma. Cancer

94:1739–1746.

14. Lan, T., D. Lin, H. Tien, R. Yang, C. Chen, and K. Wu.

2009. Prognostic factors of treatment outcomes in patients

with granulocytic sarcoma. Acta Haematol. 122:238–246.
15. Robak, T., and A. Wierzbowska. 2009. Current and

emerging therapies for acute myeloid leukemia. Clin. Ther.

31:2349–2370.

16. Breccia, M., F. Mandelli, M. Petti, M. D’Andrea, E.

Pescarmona, S. Pileri, et al. 2004. Clinico-pathological

characteristics of myeloid sarcoma at diagnosis and during

follow-up: report of 12 cases from a single institution.

Leuk. Res. 28:1165–1169.
17. Tsimberidou, A., H. Kantarjian, S. Wen, M. Keating, S.

O’Brien, M. Brandt, et al. 2008. Myeloid sarcoma is

associated with superior event-free survival and overall

survival compared with acute myeloid leukemia. Cancer

113:1370–1378.

18. Pan, Y., Y. Tao, C. Fu, J. Jia, S. Liu, and D. Xiao. 2015.

Assessment of PET/CT in multifocal myeloid sarcomas

with loss of TET2: a case report and literature review. Int.

J. Clin. Exp. Pathol. 8:13630–13634.

19. Chevallier, P., M. Mohty, B. Lioure, G. Michel, N.

Contentin, E. Deconinck, et al. 2008. Allogeneic

Hematopoietic Stem-Cell Transplantation for Myeloid

Sarcoma: a Retrospective Study From the SFGM-TC. J.

Clin. Oncol. 26:4940–4943.

20. Antic, D., I. Elezovic, N. Milic, N. Suvajdzic, A. Vidovic,

M. Perunicic, et al. 2013. Is there a ‘‘gold’’ standard

treatment for patients with isolated myeloid sarcoma?

Biomed. Pharmacother. 67:72–77.

21. Avni, B., D. Rund, M. Levin, S. Grisariu, D. Ben-Yehuda,

S. Bar-Cohen, et al. 2011. Clinical implications of acute

myeloid leukemia presenting as myeloid sarcoma.

Hematol. Oncol. 30:34–40.

22. Chevallier, P., M. Labopin, J. Cornelissen, G. Socie, V.

Rocha, and M. Mohty. 2011. Allogeneic hematopoietic

stem cell transplantation for isolated and leukemic myeloid

sarcoma in adults: a report from the Acute Leukemia

Working Party of the European group for Blood and

Marrow Transplantation. Haematologica 96:1391–1394.

23. Tsimberidou, A., H. Kantarjian, E. Estey, J. Cortes, S.

Verstovsek, S. Faderl, et al. 2003. Outcome in patients

with nonleukemic granulocytic sarcoma treated with

chemotherapy with or without radiotherapy. Leukemia

17:1100–1103.

1806 ª 2017 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Isolated MS as the first sign of AML D. Mitkowski & L. Gil


