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Chloroma, or granulocytic sarcoma, is a rare extramedullary solid hematologic cancer that affects many
sites, usually in concert with acute myeloid leukemia. It is infrequently associated with other
myeloproliferative disorders or chronic myelogenous leukemia. Chloroma of the testis after allogeneic
bone marrow transplantation is particularly sparsely represented in the literature. It is often incorrectly
diagnosed as malignant lymphoma, especially large-cell lymphoma, owing to the similarity of the histo-
logic morphology, scanty eosinophilic myelocytes, and no or overlooked history of leukemia. Although
erroneous diagnosis is decreasing with the advent of ancillary studies, the diagnosis of chloroma con-
tinues to be a nightmare for pathologists. It is thus suggested that an appropriate panel of marker studies
be performed in conjunction with clinical correlation and circumspection to avoid reaching a misleading
conclusion and improper treatment of patients. We report an interesting case of a 35-year-old male with
a clinical history of chronic myelogenous leukemia post allogeneic peripheral blood stem cell transplan-
tation and complete molecular remission, who was found to have chloroma of the left testis.
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Chloroma, or granulocytic sarcoma, is a rare extramedullary
solid hematologic tumor composed of primitive myeloid
cells and their granulocytic precursor cells [1-3]. It is found
concomitant with any form of myelodysplastic syndrome,
myeloproliferative disorder, or acute or chronic myeloid
leukemia [4]. Several sites of the body may be affected,
including head and neck, limbs, trunk, body cavities, sex
glands, and mammary glands, among which bone, skin,
soft tissue, periosteum, and lymph nodes are the most
common locations involved [1-5]. Chloroma in the testis is
a peculiar presenting site [3,6]. Its occurrence as relapse of
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chronic myelogenous leukemia (CML) after allogeneic bone
marrow transplant is an extremely singular event and, to
the best of our knowledge, there are only a few reports in the
literature [7-10]. Here, we present the rare case of a 35-year-
old man with reactivation of CML following allogeneic
peripheral blood stem cell transplantation (PBSCT).

CASE PRESENTATION

A 35-year-old male patient with a history of CML presented
with a progressively enlarged and tender left testis over
approximately 3 months. Tracing his history, he had had
initial symptoms and signs of fever, general weakness,
night sweating, and weight loss of 5-6 kg in 2-3 months ap-
proximately 13 months previously. He had been admitted
to hospital due to black stool and loss of consciousness. Af-
ter serial examinations, he was diagnosed as having CML
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and received allogeneic PBSCT 7 months before the cur-
rent presentation. He was in complete molecular remis-
sion without systemic relapse of CML thereafter. On phy-
sical examination, he had no fever or chills and only a
progressively enlarged hard nodule with local heat and
tenderness in the left testis. Alpha-fetoprotein, lactate de-
hydrogenase, and beta-human chorionic gonadotropin
were all within normal limits. Aerobic and anaerobic bac-
terial cultures of aspiration fluid from the affected testis
failed to demonstrate any infectious agents. Repeated cy-
togenetic analyses showed normal male karyotype with-
out any chromosomal abnormalities. Repeated periph-
eral blood smear studies revealed normal white blood
cell and platelet counts without any evidence of a re-
lapse of leukemia. Bone marrow aspiration comprised
normal erythroid series, adequate megakaryocytes, and
adequate maturation of myeloid series. Bone marrow bi-
opsy showed normocellular marrow with unremarkable
lineages of hematopoietic cells. Serial ultrasonography
of the left testis during follow-up demonstrated an in-
creasingly enlarged heterogeneous mass (Figure 1). Ma-
lignancy or infectious disease were clinically suspected.
The patient underwent left radical orchiectomy. On
cross-section, a firm and heterogeneous tumor with a light-
yellow, grayish-white to cream-colored appearance effaced
the whole normal architecture of the testis, and measured
3.8 x 2.5 x 3.6 cm (Figure 2). Histopathologic examina-
tion of the testis revealed diffuse infiltration of immature
monotonous large hyperchromatic neoplastic cells with
scanty cytoplasm and round-to-oval nuclei, effacing the

Figure 1. Ultrasonography demonstrates a heterogeneous hypoechoic
mass in the left testis.
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normal testicular architecture and spermatic cord with
areas of necrosis (Figure 3). Interspersed within these
neoplastic cells were eosinophilic myelocytes, which were
extremely scarce and only haphazardly found if carefully
sought, and were therefore easily missed (Figure 4). Re-
peated immunohistochemical studies consistently mani-
fested the expression of lysozyme, CD68, CD34, CD117
(c-Kit), vimentin, and leukocyte common antigen, but
not of B-cell-specific (CD20) or T-cell-specific antigens
(CD3), cytokeratin, periodic acid Schiff (PAS), and epi-
thelial membrane antigen. The patient received regular
follow-up and chemotherapy in the outpatient depart-
ment for 3 months.
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Figure 2. Light yellow to cream-colored, heterogeneous, firm tumior on
cross-section of the testis.

Figure 3. Diffuse monotonous large hyperchromatic neoplastic cells
with scanty cytoplasm effacing normal testicular architecture (hematoxy-
lin & eosin, original magnification x 40).
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Figure 4. High-power magnification of monotonous cancer cells scattered
with a few eosinophilic myelocytes (hematoxylin & eosin, original mag-
nification x 400).

DiscussioN

Chloroma is also known as granulocytic sarcoma or mye-
loblastoma. It is a rarely encountered variant of myeloid
malignancy defined as extramedullary myeloblasts and
their granulocytic precursor cells at various levels of gran-
ulocytic differentiation [11-14]. Several sites of the body
have been affected, and erratic sites such as the brain, me-
diastinum, gastrointestinal tract, and testis are also de-
scribed in the literature. The original name, chloroma, was
first used by King in 1853 because of the characteristic
greenish facade produced by the enzyme myeloperoxi-
dase [11]. The epidemiology of these tumors is uncertain
and quite difficult to study. A prevalence of 4% was re-
ported in patients with CML in one autopsy series, while
other retrospective studies have reported an incidence
of between 3% and 5% [11]. Translocation t(8:21)(q22:
q22) is the most common cytogenetic abnormality in leu-
kemia patients with chloroma [11]. In this case, repeated
chromosomal studies at different time intervals showed
a normal karyotype.

Chloroma mostly occurs with acute myeloid leukemia
(AML), but has also been documented in CML patients [4,
10,15]. It may occur without other hematologic disorders,
during the course of, or preceding the onset of other hema-
tologic disorders such as AML [4]. When it occurs with-
out preceding leukemia history, no evidence of any abnor-
mality in the bone marrow or peripheral blood, or is not
suspected by the clinician, the diagnosis of chloroma al-
ways requires much effort and circumspection. Thus, it
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is frequently missed from the pathologist’s list of differen-
tial diagnoses [16].

A combination of histopathologic findings, clinical his-
tory, and a panel of antibodies in immunohistochemistry is
mandatory for a correct diagnosis of chloroma [15,17-21].
Differential diagnoses include infectious process, poorly
differentiated carcinoma, malignant lymphoma, and sem-
inoma. Without identification of any microorganism by
laboratory data or aerobic and anaerobic cultures, an infec-
tious process was less favored over malignancy in this case.
However, it is still challenging to distinguish chloroma
from malignant lymphoma and other poorly differentiated
carcinoma or malignancy, chiefly because of the similar
histopathologic features on hematoxylin and eosin sec-
tions, without other ancillary studies. Repeated immuno-
histochemical studies with a panel of antibodies were per-
formed in this case and disclosed expression of lysozyme,
CD68, CD34, CD117, vimentin, and leukocyte common
antigen, but not of B-cell-specific (CD20) or T-cell-specific
antigens (CD3), cytokeratin, PAS, and epithelial membrane
antigen. Poorly differentiated carcinoma is unlikely because
of the negative cytokeratin result. Neoplasia is quite of-
ten misdiagnosed as malignant lymphoma, especially non-
Hodgkin’s lymphoma and large-cell lymphoma, solely
based on morphologic features because of the similar
histopathologic picture [1,4,15,17,22]. The expression of
leukocyte common antigen without expression of B-cell-
specific (CD20) and T-cell-specific antigens (CD3) made
malignant lymphoma less likely. Seminoma must also
be considered here because it is the most commonly en-
countered cancer in the testis [23]. However, the lack of
PAS immunoreactivity and no clear and vacuolated cyto-
plasm excluded the possibility of seminoma [24,25]. Lyso-
zyme and CD117 are among the most sensitive immuno-
histochemical markers for extramedullary myeloid cells,
while myeloperoxidase stains a smaller proportion of
poorly differentiated and blastic subtypes with varied fo-
cal staining, depending on the type of chloroma or individ-
ual cases [17,19,26]. In this case, histopathologic findings
comprised overwhelming monotonous hyperchromatic
cells with scanty cytoplasm and sparse eosinophilic myelo-
cytes, a helpful diagnostic clue but not always found in
other cases. Hence, chloroma was the final diagnosis from
the histopathologic findings, clinical history, and immuno-
histochemistry.

Ultrasonography is now a helpful tool for detecting the
size, morphology, vascularity, extension, and texture of tes-
ticular lesions. However, the ultrasonographic features
of testicular chloroma and other testicular lesions such as
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metastasis, seminoma, lymphoma, and other tumors are
similar and indistinguishable. To our knowledge, sonogra-
phic features of testicular chloroma have rarely been re-
ported, with only one reported case found in the litera-
ture [27]. The ultrasonographic findings of testicular lym-
phoma and leukemia in the literature were hypoechoic tex-
ture, solitary, multifocal, or hypervascular lesions regard-
less of size. A basket-like appearance with a low resis-
tive index was also reported in the ultrasonographic find-
ings of testicular lymphoma. Chiou et al reported a
smooth border and homogeneous echo texture in testi-
cular chloroma [27]. However, in our case, the sonographic
features were heterogeneous and not similar to those re-
ported in the literature. Hence, the sonographic features in
this case were not helpful in the differential diagnosis.

Our patient achieved hematologic remission, but the
disease was reactivated as a chloroma after allogeneic
PBSCT. Its occurrence exhibits a worse outcome, espe-
cially after allogeneic PBSCT [5,13,28-30]. Chloroma is
very clever at imitating other diseases [26]. Optimal treat-
ment needs to be worked out [5]. Some patients have
chemotherapy [2,3,29], while others have combined che-
motherapy and radiotherapy [13,30]. Our patient received
chemotherapy and had regular follow-up in the outpatient
department for 3 months. We present the case not only
for its rarity but also to alert physicians to the importance
of a high index of suspicion for chloroma in the differen-
tial diagnosis of other diseases, such as extramedullary
hematopoiesis, infectious diseases, poorly differentiated
carcinoma, melanoma, T-cell lymphoma, lymphoblastic
lymphoma, Hodgkin’s disease, and non-Hodgkin’s large-
cell lymphoma, to render a correct diagnosis and proper
treatment [2,16,26].

REFERENCES

1. YavuzS,PaydasS, Disel U, et al. Ovarian granulocytic sarcoma.
Leuk Lymphoma 2004;45:183-5.

2. Antmen B, Haytac MC, Sasmaz I, et al. Granulocytic sarco-
ma of gingiva: an unusual case with aleukemic presentation.
J Periodontol 2003;74:1514-9.

3. Sastre JL, Ulibarrena C, Armesto A, et al. Testicular granulo-
cytic sarcoma as a form of relapse in a patient with acute
megakaryoblastic leukemia. Sangre (Barc) 1998;43:248-50. [In
Spanish]

4. Eggener SE, Abrahams A, Keeler TC. Granulocytic sarcoma of
the testis. Urology 2004;63:584.

5. Bekassy AN, Hermans ], Gorin NC, et al. Granulocytic sarcoma
after allogeneic bone marrow transplantation: a retrospective
European multicenter survey. Acute and Chronic Leukemia

Kaohsiung J Med Sci October 2004 « Vol 20 » No 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Chloroma after allogeneic PBSCT

Working Parties of the European Group for Blood and Marrow
Transplantation. Bone Marrow Transplant 1996;17:801-8.
Miyoshi I, Saito T, Taguchi H, et al. Granulocytic sarcoma of
the testis. Br | Haematol 2004;124:695.

Lee JJ, Kim HJ, Kook H, et al. Granulocytic sarcoma as isolated
extramedullary relapse after donor lymphocyte infusion in a
patient with CML who relapsed after allogeneic bone marrow
transplantation: a case report. | Korean Med Sci 1998;13:434-6.
Au WY, Chan AC, Lie AK, et al. Isolated extramedullary
relapse after allogeneic bone marrow transplantation for
chronic myeloid leukemia. Bone Marrow Transplant 1998;22:
99-102.

Martel L, Reddy K, Greco M, et al. Isolated cavernous sinus
extramedullary relapse of chronic myelogenous leukemia
following allogeneic stem cell transplant. Ann Hematol 2002;
81:108-10.

de Oliveira ]S, Chauffaille Mde L, Colleoni GW, et al. Granu-
locytic sarcoma presented as a reactivation of chronic myeloid
leukemia following allogeneic marrow transplantation. Rev
Paul Med 1998;116:1689-91.

Servin-Abdad L, Caldera H, Cardenas R, et al. Granulocytic
sarcoma of the pancreas: a report of one case and review of the
literature. Acta Haematol 2003;110:188-92.

Ahmed S, Anwar M, Siddiqui SA, et al. Granulocytic sarcoma
in patients with chronic myeloid leukemia. ] Pak Med Assoc
1995;45:180-1.

Tatsui CE, Koerbel A, Prevedello DM, et al. Central nervous
system granulocytic sarcoma after bone marrow transplant:
case report. Arq Neuropsiquiatr 2002;60:852-5.

Colle I, Lacor P, Peeters P, et al. Granulocytic sarcoma (chloro-
ma): a report of two cases. Acta Clin Belg 1996;51:106-10.

Chen ], Yanuck RR 3rd, Abbondanzo SL, et al. ¢-Kit (CD117)
reactivity in extramedullary myeloid tumor/granulocytic
sarcoma. Arch Pathol Lab Med 2001;125:1448-52.

Toth E, Balint I, Deak B, et al. Complex pathological diagnosis
of granulocytic sarcoma: apropos of a case. Pathol Res Pract
2002;198:55-7.

Menasce LP, Banerjee SS, Beckett E, et al. Extra-medullary
myeloid tumor (granulocytic sarcoma) is often misdiagnosed:
a study of 26 cases. Histology 1999;34:391-8.

Muller S, Sangster G, Crocker J, et al. An immunohistochemi-
cal and clinicopathological study of granulocytic sarcoma
(‘chloroma’). Hematol Oncol 1986;4:101-12.

Bayer-Garner IB, Schwartz MR, Lin P, et al. CD117, but not
lysozyme, is positive in cutaneous plasmacytoma. Arch Pathol
Lab Med 2003;127:1596-8.

Liu YH, Zhuang HG, Liao XB, et al. Diagnosis and differential
diagnosis of granulocytic sarcomas. Zhonghua Xue Ye Xue Za
Zhi 2003;24:568-71.

Fellbaum C, Hansmann ML. Immunohistochemical differen-
tial diagnosis of granulocytic sarcomas and malignant lympho-
mas on formalin-fixed material. Virchows Arch A Pathol Anat
Histopathol 1990,416:351-5.

Ferry JA, Srigley JR, Young RH. Granulocytic sarcoma of the
testis: a report of two cases of a neoplasm prone to misinter-
pretation. Mod Pathol 1997;10:320-5.

Guden M, Goktas S, Sumer F, et al. Retrospective analysis of

509



S.W. Hu, S.P. Huang, S.F. Yang, and C.Y. Chai

24.

25.

26.

510

74 cases of seminoma treated with radiotherapy. Int | Urol
2003;10:435-8.

Richter HJ, Leder LD. Lymph node metastases with PAS-positive
tumor cells and massive epithelioid granulomatous reaction
as diagnostic clue to occult seminoma. Cancer 1979;44:245-9.
de Bono JS, Fraser JA, Lee F, et al. Metastatic extragonadal
seminoma associated with cardiac transplantation. Ann Oncol
2000;11:749-52.

Suh YK, Shin HJ. Fine-needle aspiration biopsy of granulocytic
sarcoma: a clinicopathologic study of 27 cases. Cancer 2000;90:
364-72.

27.

28.

29.

30.

Chiou SY, Chiou HJ, Chou YH, et al. Sonographic features of
primary testicular granulocytic sarcoma. | Ultrasound Med
2003;22:1413-6.

Bhattacharjee K, Bhattacharjee H, Das D, et al. Chloroma of the
orbit in a non-leukemic adult: a case report. Orbit 2003;22:293-7.
Glossmann JP, Staak JO, Wickenhauser C, et al. Extramedul-
lary acute myeloid leukemia (granulocytic sarcoma) with arm
paresis, maculopapular exanthema and organ involvement.
Leuk Lymphoma 2003;44:1619-21.

Economopoulos T, Alexopoulos C, Anagnostou D, et al. Primary
granulocytic sarcoma of the testis. Leukemia 1994;8:199-200.

Kaohsiung J Med Sci October 2004 « Vol 20 » No 10



Tl 0L AL P 3 M 30 e 00 L 6 L AR
A S Bk G — B

Wt EENT By R
AR EER CWRR

Rk AR S AROREPE AR IR o R A SRR o BT LS A Y S R AT AR AL > B
S P I A ) 5 BRAS HEAR DA Ak (i PR B A SE ALY By sNAE SRR LB
A S o T SHE IR PR IR 2528 W IR A S IR > R Z MG AL PES BRANAR - B TR 2 B L
AR RESSDLAR EL R T AL W A2 © BREIAF AR Bl i T > S LR
VISR > 2 Bk (R BRI AR A D 85 7 B -2 R SRy SR AL AR AL B et S I R
FRHGERIEMZE > A Hen TIEMITAREE o RMEL A 35 ARIESHEED
MR > TERFRIIAR » DRSS A SEALI R (IR 2 500 TR B 22 S 1) o FELEBRAM
A% i b A BELAEE AL > ST~ SRR R RC Y o

RSk SRR o RLMEANRE PR > 1R R R R o A
(FHEBEEE 2004;20:506—11)

WcHB 9345 H 6 H

B2T#E 934 7H2H

Bl EE « 2GS R

e R R R R B R A 4 R R B TR
BEEET=REA h—5 100 5

Kaohsiung J Med Sci October 2004 « Vol 20 » No 10

511



