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A case of granulocytic sarcoma, or chloroma, of the palatal mucosa, which developed 15 months before 
the onset of acute myelogenous leukemia (AML), is reported. The diagnosis was suspected on the basis of 
the light microscopic findings and confirmed by histochemical studies. Granulocytic sarcomas are rare, 
may be observed in a variety of body locations, and are considered specific lesions of AML or of the onset 
of blast crisis in chronic myelogenous leukemia. Primary granulocytic sarcomas of the oral cavity without 
systemic manifestations of AML are extremely rare. Clinical diagnosis of these lesions in patients with 
normal peripheral blood and bone marrow may be very difficult. 
(ORAL SURG. ORAL MED. ORAL PATHOL. 1987;63:709-14) 

Granulocytic sarcoma (GS), or chloroma, is a 
localized extramedullary tumor composed of imma
ture cells of the granulocytic series.'·5 The lesion was 
reported as long ago as 1811 and was termed 
chloroma because the tumor often exhibited a green-
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Fig. 1. Tumor mass in right palate was only slightly 
painful and was associated with occasional bleeding. 

ish color, resulting from the presence of myeloperox
idase (verdoperoxidase) in the tumor cells, that faded 
on exposure to the air. 1

•
4

•
6 The present term granulo

cytic sarcoma seems more appropriate because the 
tumor is not always green, is composed of immature 
cells of the granulocytic series, and resembles a 
sarcoma.•· 5 

Since the association of GS with acute leukemia 
was observed, more of these lesions have been report
ed in patients with acute myelogenous leukemia 
(AML) and also with the onset of blast crisis in 
chronic myelogenous leukemia. '·5· 1· 11 

Fig. 2. Periapical radiograph of right posterior portion 
of maxilla showed no evidence of tumor infiltration. 
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Fig. 3. Photomicrograph of tumor showing dense infiltrate of large round to ovoid cells in connective 
tissue. (Hematoxylin and eosin stain. Original magnification, XlOO.) 

Table I. Summary of eight cases of granulocytic sarcoma of the oral cavity 

Transformation to leukemia 

Source and Year Age Sex Location Type l Elapsed time 

Brooks et al. , 197410 8 M Right maxilla AMLt 4 years 
Neiman et al., 1981' NR* NR* Soft palate NR* 
Hansen et al. , 198220 83 F Right maxilla AMLt 3 months 
Takagi et al. , 198321 25 F Left mandible AMLt 18 months 
Reichart et al. , 198422 35 F Right mandible Promyelocytic 4 months 
Castella et al., 198423 89 F Left hard palate NR* 
Welch et al., 198624 3 F Left maxilla Not developed 
Present case 67 F Right palatal mucosa AMLt 15 months 

*NR "' Not reported. 
tAML =Acute myelogenous leukemia. 

Several reports of cases of GS that occurred in 
patients who displayed no detectable evidence of 
leukemia in the peripheral blood or bone marrow 
have been published.2.3. 12·

19 GS may precede the 
manifestations of AML by months or years and 
can appear in a variety of sites including the skin, 
lymph nodes, bone, soft tissue, and visceral or
gans.2,s, 7· 11,13·19 

Only eight cases of GS localized in the oral cavity 
have been reported in the English language literature 
(Table 1). 

We report a case of GS of the mucosa of the hard 
palate that developed 15 months before the peripher
al blood and bone marrow exhibited evidence of 
AML. 

CASE REPORT 

In November 1982, a 67-year-old white woman noted a 
mildly symptomatic swelling of the right side of the palate. 

She did not respond to hygiene procedures and antibiotics. 
Finally, she was referred for a biopsy in April 1983 (Fig. 
I) . The specimen was fixed in buffered formalin and 
submitted for histopathologic examination. The radio
graphic examination of the underlying maxilla did not 
show any bone destruction (Fig. 2) . 

The sections stained with hematoxylin and eosin con
sisted of loose connective tissue that contained a dense 
infiltrate of large round to ovoid cells with scant eosino
philic cytoplasm (Fig. 3) . The nuclei were vesicular with 
prominent nucleoli, and many were hyperchromatic. Mito
ses were numerous. The connective tissue was covered with 
normal squamous epithelium. A provisional diagnosis of 
extranodal malignant lymphoma was made, and the slides 
were submitted for consultation. One of the consultants 
suggested that the tumor was an infiltrate of leukemic 
blast cells and that special stains were needed. The 
paraffin-embedded sections were stained for chloroacetate 
esterase, and the tumor cells were strongly positive for the 
enzyme (Fig. 4) . A final diagnosis of GS was made. 

A complete blood count was normal. An iliac crest bone 



Volume 63 
Number 6 

Granulocytic sarcoma of oral cavity 711 

Fig. 4. Tumor cells stained with naphthol-ASD-chloroacetate. (Original magnification, X 100.) 

Fig. 5. Complete response of palatal tumor after radia
tion treatment. 

marrow aspirate demonstrated a mild increase in the 
number of promyelocytes and mild erythroid dysplasia. A 
gallium scan showed a focus of increased uptake in the 
midportion of the face involving the right side of the 
maxilla and the nasal area. No other focal labeling 
abnormalities were noted. 

In August 1983, treatment was started with the use of a 
4 meV linear accelerator. The patient received a dose of 
2340 rads (180 rads per day) in 13 fractions over 17 days. 
There was a rapid and complete reduction of the palatal 
mass (Fig. 5). In September 1983, a firm swelling of the 
left upper eyelid developed in the patient (Fig. 6). A 
greenish color was seen when the eyelid was everted. Over 
the next 3 months, the left lower eyelid also became 
involved. A presumptive diagnosis of GS was made, and 
the left eye was treated with 2400 rads in 12 treatments 
over 17 days. The lesions regressed completely. The blood 

Fig. 6. Granulocytic sarcoma in left upper eyelid that 
developed 10 months after first tumor. 

count remained normal, and a bone marrow examination 
showed no interval change. 

The patient remained well until February 1984. At that 
time, she was seen again in the oral medicine clinic after 
experiencing dental discomfort. She also complained of 
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Fig. 7. Leukemic cells in bone marrow. (Wright-Giemsa stain. Original magnification, X I 00.) 

malaise, joint pain, and fever (up to 101 o F) with chills. A 
blood cell count showed 20,000 white blood cells (granulo
cytes 14%, lymphocytes 13%, monocytes 2%, basophils I%, 
blasts 66%); hemoglobin, 13.4 gm%; hematocrit, 38.5; and 
124,000 platelets. The patient was hospitalized for further 
evaluation. A bone marrow biopsy showed infiltration of 
immature cells (Fig. 7), and a diagnosis of AML was 
made. 

Cytotoxic induction therapy (ara-C 100 mgfm2/24 hr 
continuous intravenous drip for 7 days and doxorubicin 45 
mg/m2 for 3 days) was initiated. By March 1984, the 
patient felt well and an examination of the bone marrow 
revealed complete remission. In April 1984, she began her 
first consolidation treatment with ara-C and doxorubicin. 

In early 1985, there was a simultaneous occurrence of 
abscessed teeth, fever, and malaise. A bone marrow 
evaluation revealed an exacerbation of the AML. Extrac
tions of four abscessed teeth were complicated by throm
bocytopenia, prolonged bleeding, and transfusion resis
tance from platelet destruction by host antibodies. Chemo
therapy eventually led to control of the disease after 
several months. Subsequently, the patient was hospitalized 
several times because of relapses of the AML and for 
various induction and consolidation treatments. In Novem
ber 1985, the patient died of internal bleeding and sep
sis. 

DISCUSSION 

GS, or chloroma, has been described for many 
years as a localized tumor mass composed of imma
ture myeloid cells; it is reported to be related to rare 
manifestations of both acute and, less commonly, 
chronic myelogenous leukemia. On rare occasions, 
GS may precede involvement of the peripheral blood 
and the bone marrow. While cases of isolated GS 
without the development of further hematologic 

abnormalities have been reported, the histopatholog
ic diagnosis appears questionable because of the lack 
of special stains.25• 26 The elapsed time between the 
development of GS of the oral cavity (Table I) and 
the appearance of systemic manifestations ranged 
from 3 months to 4 years (mean, 17.6 months). 
Neiman and coworkers5 reported on 61 biopsy
proven cases of GS, and 13 of 15 patients without 
systemic disease developed acute leukemia from 1 to 
49 months (mean, 10 months) after the first diagno
sis. Noteworthy is the case reported by Welch and 
colleagues24 in which they observed GS of the maxil
lary sinus associated with extensive and highly 
destructive skeletal involvement. The clinical course 
of the disease was 3 years, and the patient never 
developed leukemia. 

Our case further confirms that oral GS can 
precede the signs of AML in the peripheral blood 
and bone marrow by a prolonged period ( 15 months). 
It also demonstrates that the diagnosis of GS of the 
oral cavity may be very difficult and that GS can 
often be misdiagnosed. 

The incidence of GS was reported to be 3% to 8% 
in two autopsy series of patients with AML. 11

• 
21 

Krause 12 observed an overall incidence of 28 cases 
(2.9%) of GS in 950 patients with AML or acute 
myelomonocytic leukemia, and 6 (0.6%) of these 
cases preceded development of acute leukemia. This 
tumor may occur in patients of any age, but it is 
often found in young people.'· 10 Liu and others.'' 
reported 9 patients (39.1 %) under 15 years of age in 
a group of 23 persons with GS. Variable symptoms 
and signs related to the involvement of the skeletal 
system and the soft tissues are very common. 5 While 
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the skull, vertebral and paravertebral area, sternum, 
and soft tissues of the chest wall are the most 
frequent sites, the orbit, oropharynx, nasopharynx, 
maxilla, mandible, salivary glands, and lymph nodes 
can also be involved.5· 11 

When the bone marrow and/or peripheral blood 
examinations are within normal limits, the definitive 
diagnosis of GS may be extremely difficult with 
routine histologic techniques}· s. 28• 29 The tumor cells 
may appear highly undifferentiated and mimic cells 
of amelanotic melanoma, lymphoma, alveolar rhab
domyosarcoma, or plasmacytoma. 1

• 
29

• 
30 Additional 

histochemical techniques, as well as electron micros
copy, are necessary to identify the structure of the 
immature cells.3

•
21

•
29

-
31 

In 1953, GomorP2 first demonstrated that the 
substrate naphthol-ASD-chloroacetate produces an 
intense staining reaction in normal and neoplastic 
neutrophilic leukocytes. Subsequently, this enzyme 
stain with naphthol-ASD-chloroacetate as a sub
strate has been used for the visualization of an 
esterase specific for neutrophils, neutrophilic precur
sors, and mast cells.31

•
33

•
34 Hydroperoxidase-positive 

phi bodies and rods described by Hanker and Roma
novicz35 are almost invariably observed in many of 
the immature cells of the granulocyte series in 
patients with AML.36 They appear to be diagnostic 
of this disease and are present in about 92% of the 
patients. 29

•
36 Electron microscopic evaluation of GS 

shows the presence in the tumor cells of uniform 
dense granules with a spherical or ellipsoid shape, 
which indicates the myeloblastic nature.3

•
2L 29 

Recently, Welch and colleagues24 reported on the 
diagnostic usefulness of monoclonal antibodies 
directed against myeloid cell surface antigens in 
determining the histogenesis and stage of maturation 
ofGS. 

The prognosis of GS is poor and strictly related to 
the clinical course of AML. The treatment of choice 
is local irradiation and chemotherapy. 
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