CASE REPORT

CASE REPORT

E.P.C.M.S.

INTRODUCTION

Granulocytic sarcoma is a rare extramedullary malignant lesion
comprised of primitive bone marrow cells of granulocytic origin
first described in 1811 (1). The association with leukemia was
not recognized until 1893 (2). Although initially coined “chlo-
roma” in 1853 because of its characteristic green hue due to the
presence of granulocyte myeloperoxidase, the term granulocytic
sarcoma was coined by Rapapport in 1967 since up to 30% of
these tumors can be white, gray, or brown rather than green (3).
These lesions can be found in any part of the body but the most
common sites are cortical bone, skin, CNS and lymph nodes.
Several factors have been associated with a high incidence of
granulocytic sarcomas. They include chromosomal abnormali-
ties [t(8;21), inv(16)], cell-surface markers (CD56, CD2, CD4, CD7),
French-American- British (FAB) subtype (M2, M4, M5), blast
differentiation and maturation, poor nutritional status, age, cel-
lular immune dysfunction, high presenting leukocyte count, and
decreased blast Auer rods (4).

The diversity in anatomical sites of involvement by granulo-
cytic sarcomas reflects specific circulating cell honing and ad-
hesion surface receptors. Circulating hematopoietic precursor
cells can adhere to dermal fibroblasts through specific surface
receptors resulting in skin granulocytic sarcomas (5). Similarly,
the propensity for CNS and spinal granulocytic sarcomas in
AML with t(8,21) translocation is attributed to high expression
of CD56. CD 56 is a homophilic (CD56 to CD56) binding adhe-
sion molecule that is highly expressed in neural tissues and on
t(8;21) myeloblasts (6-7). Clinically, these malignant lesions are
commonly detected in the setting of acute myelogenous leuke-
mia, either in the relapse setting or initial onset. Granulocytic
sarcomas also occur in patients with myelodysplastic syndrome
or myeloproliferative disorders in leukemic transformation.

Currently, the field of myeloproliferative disorders is enjoying a
period of rapid discovery regarding their pathogenic mecha-
nisms and an improvement in targeted therapies. As a result of
this new understanding, novel, small molecules have been de-
signed to inhibit receptor-related tyrosine kinases. These ty-
rosine kinase inhibitors inhibit ATP binding sites and prevent
the phosphorylation and subsequent activation of growth re-
ceptors and their downstream signal transduction pathways (8).
Imatinib mesylate inhibits tyrosine kinases encoded by the bcr-
abl oncogene as well as tyrosine kinase receptors encoded by
the c-kit and platelet-derived growth factor receptor (PDGFR)
. Inhibition of the bcr-abl associated-tyrosine ki-
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nase results in decreased proliferation and enhanced apoptosis
in malignant cells of Philadelphia-positive (Ph+) hematological
malignancies such as chronic myelogenous leukemia and acute
lymphocytic leukemia (10). Imatinib’s effect on c-kit associated
tyrosine kinase activity inhibit mast-cell and cellular prolifera-
tion in those diseases over-expressing c-kit, such as mastocyto-
sis and gastrointestinal stromal tumor (GIST) (11).

We report here a case that illustrates the response to specific
tyrosine kinase inhibition with imatinib in a patient with a myelo-
proliferative disorder with extensive cutaneous granulocytic sar-
comas without overt bone marrow signs of leukemic transforma-
tion.

CASE REPORT

The patient is an 85 year old male with severe degenerative joint
disease who underwent a right total knee replacement. He de-
veloped significant postoperative wound bleeding. His CBC
showed a WBC of 18, hemoglobin 10.3 and a platelet count of
602K and a monocytosis of 30%. His prothrombin time was 17.6
seconds and his partial thromboplastin time was 46 second with
full correction on 1:1 mixing studies. His DIC parameters were
positive. He as treated with fresh frozen plasma and transfusion
therapy successfully.

Because of his abnormal CBC findings, he was evaluated with a
bone marrow biopsy which indicated a hypercelullar marrow
with 85% cellularity and a predominance of monocytes. The
blast count was only 5%. Cytogenetics analysis indicated a
normal male karyotype and flow cytometry showed no clonality.
The bone marrow did show an immunohistochemical rearrange-
ment involving the platelet-derived growth factor receptor beta
(PDGRF B) gene. Four months later, he developed an intensely
diffuse pruritic erythematous maculopapular rash involving
trunk, back and extremities. A skin biopsy showed a granulo-
cytic sarcoma consisting of immature myeloid cell showing posi-
tivity for the platelet derived growth factor receptor beta (PDGRF
B). A repeat bone marrow biopsy failed to reveal any change in
hypercellularity, monocytosis or leukemia transformation.

His pruritis intensified seeking help from his dermatologist with-
out response. He was then treated with imatinib at 200 mg BID
and tolerated it well. The patient experienced complete relief of
his pruritis and the rash disappeared completely within 2 weeks,
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His leucocytosis and monocyte predominance resolved. He re-
mained in hematologic remission for 4 months. He later died of
sepsis due to an infected knee prosthesis. The photo depicts the
extent of the granulocytic sarcoma rash before and after imatinib
treatment.

_

DISCUSSION

Granulocytic sarcomas usually occur in one of three clinical set-
tings. The first is in a de novo acute leukemic presentation. The
second setting is in patients treated successfully for AML and
therefore possibly heralding a leukemic relapse. The third setting
is in the transformative phase of CML or other myeloproliferative
or myelodysplastic disorders. Most reported series of patients
with granulocytic sarcoma have been on leukemic patients and
therefore, selective in the type of patient population (12 and 13).
Neiman et al reported the only autopsy series of 61 cases of granu-
locytic sarcomas (3). In this series, 48% of the cases were associ-
ated with myeloproliferative disorders. The patient age range was
from 2-81 years with a mean of 48 years. Thirty percent presented
with no overt leukemia and 22% occurred as the initial presenta-
tion or during the course of AML. The most common sites of
involvement were bone, periosteum, soft tissue, lymph nodes and
skin. As illustrated by this patient who presents with a myelopro-
liferative disorder, it is possible that some cases of granulocytic
sarcomas in patients with myeloproliferative disorders are possi-
bly misdiagnosed or potentially ignored and treated as benign
dermatologic lesions given the slower and protracted clinical and
cellular dynamics typical of myeloproliferative disorders especially
in older patient populations.

This case report also delineates the progress in the understand-
ing of the pathogenesis of myeloproliferative disorders. For de-
cades, myeloproliferative disorders were largely neglected disor-
ders. The finding of the JAK2V617F mutation was the first dis-
covery that lead to a much needed improvement in understanding
the diagnosis and treatment of myeloproliferative disorders. JAK2
and its gene product are felt to be important in signaling trans-
duction by members of the several receptor families and are impli-
cated in polycythemia vera, essential thrombocythemia, and other

(Continued)

myeloproliferative disorders. This gene mutation, a change of va-
line to phenylalanine at the 617 position, appears to render he-
matopoietic cells more sensitive to growth factors such as eryth-
ropoietin and thrombopoietin (14). This mutation has joined the
growing list of constitutively active tyrosine kinases identified as
playing a role in myeloid neoplasms. With this new basic under-
standing, the current WHO criteria for myeloproliferative disor-
ders are undergoing a revision to incorporate the diagnostic im-
plications of the new wave of mutations (15). Investigations into
targeted therapies for myeloproliferative disorders are proceed-
ing at a brisk pace with agents aimed at inhibition of tyrosine
kinases, decreasing stromal reaction to aberrant clones and
immunomodulation of the marrow microenvironment. This case
report emphasizes the potential impact of one of these new tar-
gets in myeloproliferative disorders.

REFERENCES
1. Burns A. Observations of Surgical Anatomy: Head and Neck.
Edinburgh: Thomas and Company; 1811: 364-366.

2. Dock G. Chloroma and its relation to leukemia. Am J Med Sci
1893; 106:2152-157.

3. Neiman RS, Barcos M, Berard C, Bonner H, Mann R, Rydell
RE, Bennett JM. Granulocyte sarcoma: A clinicopathologic
study of 61 biopsied Cases. Cancer 19811426-1437.

4. Byrd JC, Edenfield WJ, Shields DJ and Dawson NA: Extramed-
ullary myeloid cell tumors in acute nonlymphocytic leukemia: a
clinical review.

5. Kobayashi M, Imamura M, Soga R et al: Establishment of a
novel granulocytic sarcoma line which can adhere to dermal
fibroblasts from a patient with a granulocytic sarcoma in der-
mal tissues and myelofibrosis; Br J Haematol, 1992; 82 (1) 26-
31.

6. Byrd JC, Weiss RB: Recurrent granulocytic sarcoma: An un-
usual variation of acute myelogenous leukemia associated with
8; 21 chromosomal translocation and blast expression of the
neural cell adhesion molecule. Cancer 73:2107-2112, 1994.

7. Scott AA, Kopecky KJ, Grogan TM, et al: CD56: A determi-
nant of extramedullary and central nervous system involvement
in acute myeloid leukemia. Presented at the Annual Meeting of
the United States and Canadian Academy of Pathology, San
Francisco, CA, 1994; JC0O13,1800-1816;1995.

8. Mesa,RA, Navigating the evolving paradigms in the diagno-
sis and treatment of myeloproliferative disorders. Hematology
Am Soc Hematol Educ Program; 2007:335-62.

9. Tefferi A, Classification, diagnosis and management of myelo-
proliferative disorders in the JAK2v61F. Hematology Am Soc
Hematolo Educ Program; 2006:240-5.

10. Drucker BJ, Sawyer CL, Kantarjian H, et al Activity of a
specific inhibitor of the BCR-ABL tyrosine kinase in the blast
crisis of chronic myeloid leukemia and acute lymphoblastic leu-
kemia and the Philedelphia chromosome. N Engl J Med

Continued on page 8

Volume 32, Number 6

El Paso Physician 7



CR

Cutaneous Granulocytic Sarcoma Responsive to Imatinib in an

CASE Elderly Patient with Myeloproliferative Disease

REPORT

2001;344:1038-42.

11. Joensuu H, Roberts PJ, Sarlomo-Rikala M, et al. Effects of the
tyrosine kinase inhibitor STI-1571 in a patient with a metastatic
gastrointestinal stromal tumor. N Engl J Med 2001;344:1052-6.

12. Liu PI, Ishimaru T, McGregor DH, et al: Autopsy study of
granulocytic sarcoma (chloroma) in patients with myelogenous
leukemia, Hiroshima-Nagasaki 1949-1969. Cancer 31:948-955,
1973.

13. Tallman MS, Hakimian D, Shaw JM, et al: Granulocytic sar-
coma is associated with the 8;21 translocation in acute myeloid
leukemia. J Clin Oncol 11:690-697, 1993

14. Kralovics R, Passamonti F, Buser AS, et al. A gain-of-function
mutation of JAK2 in myeloproliferative disorders”. N. Engl. J.
Med. 352 (17): 1779-90.

15. Terrer iA, Thiele J, Orazi A et al Proposals and rationale for
revision of the World Health Organization diagnostic criteria for
polycythemia vera, essential thrombocythemia and primary my-
elofibrosis: recommendations from an ad hoc international ex-
pert panel. Bllod 2007;110:1092-1097.

(Continued)

Christopher Campa, CPT is a certified pharmacy techni-
cian, El Paso, Texas.

Jesus Gomez, M.D., FACP is a physician specializing in
Oncology/Hematology in El Paso, Texas.

8 El Paso Physician

Volume 32, Number 6



