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Abstract

Granulocytic sarcoma is an unusual variant of myeloid malignancy most commonly encountered in the
course of chronic or acute myeloid leukaemia. Of 60 patients of chronic myeloid leukaemia studied
over 21 months, we encountered 6(10%) cases of granulocytic sarcoma. Four of these had granulocytic
sarcoma on their first presentation. All those who were receiving hydraxyurea did not fare well but one
who was put on DAT (daunorubacin, cyftosine arabinocide, 6 thioguanine)regiinen went into remission
with complete disappearance of lesions (JPMA 45:180, 1995).

Introduction

Granulocytic sarcoma is an unusual variant of myeloid malignancy characterized by extramedullary

tumor masses composed of immature myeloid cells'. The tumor may occur as an isolated finding or
may be associated with acute myeloid leukaemia, chronic myeloid leukaemia, agnogenic myeloid
metaplasia hypereosinophilic syndrome and polycythaemia vera’, Initially these tumors were called
"Chloromas" because of the green appearance of the freshly cut surface of the tumor. This green colour
is due to abundance of enzyme my eloperoxidase in the Ieukacmic cells. Since not all myeloid cells are
green, the term granulocytic sarcoma is now preferred. The most common sites of its origin are skin,
lymph node and bones. Other sites include breast, gastrointestinal tract, ovaries, brain, testis, kidney,
peritoneurn and spinal canal’. Granulocytic sarcoma may arise during the course of leukaemia or
precede its development. It may be the first evidence of relapse in a patient with acute myeloid
leukaemia on maintenance therapy. These tumors may also represent the initial manifestation of a blast
crisis of chronic mycloid leukaemia®. The diagnosis of granulocytic sarcoma can be suspected on
morphological grounds and confirmed by the presence of specific myeloid enzymes, .CD13 and CD33
cxpression and lack of T cell and B cell specific antigenss. We describe characteristics and the course
of six patients who developed granulocytic sarcoma in association with chronic myeloid leukaemia.

Patients and Methods

Sixty cases of chronic myeloid Icukaemia were diagnosed and followed for 21 months (1st July, 1992
to 31st March, 1994). The diagnosis of chronic myeloid leukaemia was based upon blood complete
picture, leucocyte alkaline phosphatase activity, cytogenetics, bone marrow aspiration and biopsy
where indicated.

The blood counts were performed on TechniconTM haematology analyzer, which was calibrated and
quality controlled using high, normal and low commercial controls obtained from TechniconTh4. The
differential count was done by counting 300 cells on push smears stained with Leishman stain.
Leucocyte alkaline phosphatase staining and scoring was carried out by the method described by



Catovsky6. Bone marrow aspirations and trephine biopsies were performed and processed by standard

techniques7. Bone marrow aspiration sample was used for cytogenetic studies. The procedure used for
direct culture was that described by Younis . The diagnosis ofgranulocytic sarcoma was made by fine
needle aspiration of the growth or its biopsy and processed by standard techniques7.

Patients, after informed consent, were placed on induction therapy with hydroxyurea 35 mg/kg body

wt/per day orallyg. Maintenance dose of hydrox-yurea was adjusted according to the haematological
parameters determined at fornightly intervals. The patient who presented with CML in myeloid blast
transformation was placed on DAT 3+7 (Daunorubicin for 3 days and other two drugs for 7 days)

chemetherapylo.

Results

Of sixty patients of CML, a diagnosis of granulocytic sarcoma was made in 6(10%). Four patients had
extramedullary disease on presentation, while two developed it during the course of the disease. The
clinical and laboratory profile of each patient at presentation is show in the table.

Table. Clinscal and laboratory profile of patients.

Patiet  Age  Sex TLCxI0L  LAP Spleen Cylo-  Siteofextra-  When BM.
No. (Yrs) SCOTe sizexcm genetic medullary noticed Blast®*s
fria g e e i it discase
1 57 M 180 E B Ph+ve  lymphnode  Atpresentaion  §
2 30 F 251 10 3 Ph +ve spinal canal 18 months after 7
diagnosis
3 25 F 210 3 13 Ph +ve lymph node Al presentation 4
4 42 M 1] B 6 B Ph +ve lymph node 20 months afler 6
diagnosis
5 40 M 240 4 10 Fh +ve skin Al presentalion 3
6 16 F 26 52 4 Ph+ve  breast Al presentation 1

All except one case who presented in blast crisis, had clinical and laboratory findings typical of chrome
phase CML. One patient, a young girl of 16, presented with multiple lumps in both breasts. The biopsy
of the lump suggested presence of myeloid blast cells. Although her peripheral blood and bone marrow
aspirate showed excessive blasts but her LAP score was at the lower limit of the normal and
Philadelphia chromosome was demonstrated in the bone marrow aspirate. Thus a diagnosis of CML in
blast crisis was made. She responded very well to DAT 3+7. regimen arid is still in remission. The
clinical response to hydroxyurea was less satisfactory. One patient showed progressive deterioration
with laboratory features of accelerated disease after 3 months. He died of fulminant hepatic failure soon
after. Another patient is also showing progression to accelerated phase of disease with constitutional
symptoms and progressive viscemmegaly despite therapy for 8 months. One patient died
postoperatively after his extra medullary leukaemic tumor was removed from the spinal canal,
remaining two patients did not report for follow up and were later reported to be dead.

Discussion

CML is known to be a biphasic ortriphasicdisease. The initial chronic phase usually lasts for three to

four years. Then the disease enters accelerated phase and later transforms into blast crisis'!. However,
sometime the patient presents when the disease is already in accelerated phase orbiast transformation.
Several features have been identified that are associated with disease transformation. Granulocytic
sarcoma is one of the unusual manifestations of disease evolution and progression. It may arise
simultaneously witha typical blood and bone marrow pattern of acute leukaemia, during the course of



blast crisis or antedate its development in the marmw by months'?. Although there are several reports

of occurrence of granulocytic sarcoma in literature but the largest series reported by Terjanian et al®
have estimated its frequency at 7.9% of CML patients. No other significantly large series has been
reported in the literature. In our series the incidence is 10%, which is higher than that reported by
Terjanian et al Our 4 patients presented with granuk)cytic sarcoma at the time of diagnosis of CML,

this was an unusual fmding and has notbeen reported previously in the literature®>. Most of the
reported cases of granulocytic sarcoma have occurred during the course of CML. Conventional
hydroxyurea dosage proved ineffective in controlling the lesions of granulocytic sarcoma. Patients of
granulocytic sarcoma required somewhat higher doses of hydroxyurea than other patients of CML in
chronic phase without extramedullary disease. More aggressive chemotherapy in these cases could be
an alternate option. One case who presented with marrow blast crisis and granulocytic sarcoma
responded well to DAT 3+7 induction therapy. She is in complete remission for over one year. To
summarize, granulocytic sarcoma is an unusual manifestation of CML, which may be a presenting
feature. Its detection characterizes poor risk patients and may call for more aggressive therapy.

References

1. Wiernik, P. H. and Serpick, A. A. Granulocytic sarcoma (Chloroma) Blood, 1970;35:361 -69.

2. Neiman, R. S., Barcos, M., Berard, C. et al. Granulocytic sarcoma. A clinicopathological study of 61
biopsied cases. Cancer, 1981 ;48: 1426-37.

3. Terjanian, T., K antarjian, H., Keating, M. et al. Clinical and prognostic features *of patients with PH
chromosome positive CML and extramedullary disease. Cancer, 1987;59:297-301.

4. Jacknow, G., Fizzera, 0., Gajl-peczalska, K. et at. Extramedullary presentation of the blast crisis of
chronic myelogenous leukaemia. Br. J. Haematol., 1985;61:225-36.

5. Muller, S., Sangster, 0., Grocker, J. et al. An immunohistochemical and clinicopathological study of
granulocytic sarcoma(chloroma). Haematol. Oncol., 1986,4:101-112.

6. Catovsky, D. Leucocyte cytochemical and immunological techniques. In: Dacie, J. V. and Lewis, S.
M. eds. Practical haematology Edinburgh, Churchill Livingstone, 1991,pp. 125-155.

7. Steven, A. The haematoxy lins. In: Bancroft, J. D. and Steven, A. eds. Theory and practice
ofhistological techniques. Edinburgh, Churchill Livingstone, 1990, pp. 107-118.

8. Younis, J. J. New chromosomal technique inthestudy ofhuman neoplasia. Hum. Pathol.,
1981;12:540-49.

9. Ready. N., Freeman. N.J. and Carvalho, A. Treatment choices in chronic myelogenous leukaemia.
Hosp. Pract., 1992,30:95-101.

10. Gale. R. P. and Foom, K. A. Therapy of acute myelogenous leukaemia. Blood Rev., 1992;6:15-20.
11. Mathew, H. and Carabasi, M. D. Chronic myeloid leukaemia. Cancer Invest., 1993;11:408-19.

12. Brunning, M. D. and Richard, D. Granulocytic sarcoma (chloroma). In: Rosai, T. ed. Ackerman’s
Surgical Pathology. Washington, D. C, C. V. Mosby Company, 1989, pp. 1400-1402.



