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Granulocytic Sarcoma of the Temporal Bone
B. Lee, G. M. Fatterpekar, William Kim, and Peter M. Som

Summary: We report an unusual case of granulocytic sar-
coma involving the temporal bone. The occurrence of this
tumor usually heralds acute myelogenous leukemia or the
onset of the blastic phase of chronic myelogenous leukemia.
Recognition of this rare entity is important, because early
aggressive chemotherapy can cause regression of the tu-
mor, as in our case, and thus improve patient longevity.

Granulocytic sarcoma is a rare extramedullary col-
lection of immature cells with myelogenous differen-
tiation. This tumor was first described in 1811 (1), but
its association with leukemia was not recognized until
1893 (2). It occurs most commonly in bone, perios-
teum, soft tissue, lymph nodes, and skin, although it
can occur anywhere throughout the body (3). When
located in bone, leukemic cells are thought to origi-
nate in the bone marrow and travel via haversian
systems to collect in the subperiosteum (4, 5). Symp-
toms are secondary to the mass effect of the tumor.
Granulocytic sarcomas occur most frequently in the
pediatric population and in 3% to 5% of all patients
with acute myelogenous leukemia, without sex predi-
lection (6). The discovery of this tumor may represent
the first sign of acute myelogenous leukemia or re-
lapse in cases of acute myelogenous leukemia or may
herald the onset of the blastic phase of chronic my-
elogenous leukemia (6, 7). Although no standard
treatment protocol has been established, early aggres-
sive chemotherapy may represent the best chance for
remission. However, the long-term prognosis for
these patients remains poor.

Case Report
A 30-year-old Caucasian man with a history of acute my-

elogenous leukemia (subtype M2 with an 8:21 translocation)
that was in remission presented to an otolaryngologist with an
acute left-sided facial palsy and postauricular pain. The patient
denied any recent trauma or upper respiratory tract infections.
He denied history of facial palsy, hearing loss, or vertigo and
felt otherwise healthy. An examination revealed a mild left-
sided facial paresis with complete eye closure and movement of
the angle of the mouth (House-Brackmann grade II). The
results of an otoscopic examination of the left ear were grossly
normal, and the ossicles were well visualized. The external
auditory canal had no erosions, and no mastoid tenderness was

present. MR imaging performed 1 week later (Fig 1) showed a
well-defined mass extending along the upper anterior left pe-
trous apex. This mass was isointense to brain parenchyma on
the T1-weighted images and hyperintense on the T2-weighted
images. On T1-weighted fat-suppressed contrast-enhanced im-
ages, nearly homogeneous enhancement of the lesion was
noted. Contiguous enhancement was seen anteriorly toward
the cavernous sinus and posteriorly to the region of the genic-
ulate ganglion, with associated enhancement of the tympanic
and mastoid segments of the left facial nerve. A course of orally
administered steroids was begun, and within 1 week, complete
resolution of the facial weakness and postauricular pain was
achieved.

Two months later, the patient had recurrent severe left-
sided otalgia, with hearing loss. An otoscopic examination
performed at that time was significant for mass in the external
auditory canal, and biopsies were obtained. CT of the head
revealed a well-defined 2-cm enhancing nodule along the su-
perior surface of the petrous pyramid (Fig 2), which was not
noted on the previously obtained MR images. The lesion ex-
tended into the left middle ear cavity and the external auditory
canal. Biopsy showed granulocytic sarcoma.

A bone marrow aspirate was obtained and showed relapsed
acute myelogenous leukemia. Cytogenetics revealed a recur-
rence of the 8:21 translocation. The patient received high dose
Ara C chemotherapy and entered into bone marrow remission.
Repeat CT performed 1 month later (Fig 3) showed virtually
complete resolution of the previously identified enhancing soft-
tissue mass. Persistent widening of the facial canal was noted in
the region of the geniculate ganglion and was thought to be
secondary to previous disease. No new areas of bone erosion
were identified.

Discussion
Granulocytic sarcoma is a rare extramedullary col-

lection of granulocytic cells, also known as chloroma.
The tumor was given this colorful name because of its
greenish hue secondary to the presence of intracellu-
lar myeloperoxidase. However, as reported else-
where, this phenomenon is variably seen and the
proper name for the tumor should remain granulo-
cytic sarcoma (3, 7). This unusual clustering of imma-
ture myelocytes has been observed among patients
with or without history of leukemia. It is found in 3%
to 8% of all patients with acute myelogenous leuke-
mia and is most frequently associated with acute my-
elogenous leukemia, particularly with subtypes M2,
but has also been described in association with other
myeloproliferative diseases, such as chronic myelog-
enous leukemia, polycythemia vera, hypereosino-
philia, and myeloid metaplasia (3, 5). In those pa-
tients with history of leukemia, the discovery of a
granulocytic sarcoma heralds an imminent downturn
in clinical course. This aggregation of cells may be the
first sign of relapse after bone marrow transplant or
may be a signal of the progression of disease from
chronic myelogenous leukemia to blastic crisis. In
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patients without a history of myeloproliferative disor-
ders, granulocytic sarcoma is usually an ominous sign.
Most cases proceed to overt leukemia within 2 to 4
years (3, 7). However, uncommonly, cases without
progression have also been described.

Recognition of granulocytic sarcoma is important,
because aggressive induction chemotherapy or radia-
tion therapy can induce complete remission. When
granulocytic sarcomas are clinically symptomatic, the
skeleton is the usual site affected. A propensity for
ligamentous or periosteal involvement exists, and a pre-
dilection for the orbit and epidural spaces has been
described in cases of CNS and skull involvement (8). On
CT scans, a well-defined area of increased attenuation
with a peripheral zone of enhancement mimicking me-
ningioma or lymphoma has been described (9). When
the bone is affected, granulocytic sarcoma lesions ap-
pear lytic rather than sclerotic (5, 10). On MR images,
granulocytic sarcomas have signal intensities similar to
those of marrow on T1- and T2-weighted sequences,
and they enhance after the administration of contrast

material (11). It is, however, not possible to distin-
guish granulocytic sarcoma from lymphoma, menin-
gioma, or pseudotumor solely on the basis of imaging
findings (12). Although the pathologist remains the

FIG 1. Initial MR images (600/10 [TR/TE]) obtained at presen-
tation.

A, Contrast-enhanced fat-suppressed coronal T1-weighted
image shows focal area of enhancement along the anterosupe-
rior surface of the left petrous pyramid (arrow).

B, Contrast-enhanced fat-suppressed axial T1-weighted im-
age shows enhancement along the anterosuperior surface of the
left petrous pyramid with extension into the geniculate ganglion
(long arrow) and the tympanic segment (short arrow) of the left
facial nerve. On an adjacent image (not shown), the mass ex-
tended into the posterior left cavernous sinus.

FIG 2. CT scans obtained 2 months later.
A, Contrast-enhanced axial CT scan shows a well-defined

approximately 2-cm mass (arrow) along the anterosuperior as-
pect of the left petrous pyramid. Anteriorly, it is in continuity with
the cavernous sinus.

B, High-spatial-resolution axial CT scan (bone window) shows
widening of the left facial nerve canal in the region of the genic-
ulate ganglion (arrow). Opacification of the mastoid air cells by
serous fluid is also noted, probably secondary to blockage of the
eustachian tube by the petrous apex mass.

C, Coronal CT scan, obtained at the level of the cochlea,
shows extension of the soft tissue mass into the left middle ear
cavity. Erosion of the facial nerve canal at the geniculate gan-
glion (arrow) is seen.

1498 LEE AJNR: 23, October 2002



final arbiter, the clinical findings often suggest the
diagnosis of granulocytic sarcoma.

In the head and neck, granulocytic sarcoma has
been reported to occur in the maxilla, soft palate,
nasopharynx, lip, salivary glands, mandible, and tem-
poral bone (13). Although leukemic infiltration into
the middle and inner ears was found to occur in 20%
of patients with leukemia, frank granulocytic sarcoma
of the temporal bone is rare (14, 15). As in our case,
these patients often complain of postauricular pain or
fullness and a constellation of symptoms resembling
acute otomastoiditis (16). Acute facial nerve palsy is
uncommon. There is no role for surgery beyond bi-
opsy, except possibly for the placement of a myrin-
gotomy tube if eustachian tube function is compro-
mised. Aggressive treatment of facial palsy with

surgical decompression does not seem to be indi-
cated. Our case supports the recent literature that
suggests that early, aggressive induction chemother-
apy may prolong survival or lead to complete remis-
sion (3, 17). The mean survival time has been re-
ported to be from 2.5 to 22 months (3, 6, 17, 18).

Conclusion
Granulocytic sarcoma affecting the facial and co-

chlear-vestibular nerves can occur in patients with he-
matogenous disorders. These patients may complain
of decreased hearing, otalgia, or facial nerve weak-
ness, and these symptoms may be the first manifesta-
tions of recurrent disease. A high level of suspicion is
necessary, because early, accurate diagnosis is impor-
tant to avoid delaying appropriate chemotherapy.

References
1. Burns A. Observations of Surgical Anatomy: Head and Neck. Edin-

burgh: Thomas Royce and Company; 1811:364–366
2. Dock G. Chloroma and its relation to leukemia. Am J Med Sci

1893;106:152–157
3. Neiman RS, Barcos M, Berard C, et al. Granulocytic sarcoma: a

clinicopathologic study of 61 biopsied cases. Cancer 1981;48:1426–
1437

4. Azzarelli B, Roessmann U. Pathogenesis of central nervous system
infiltration in acute leukemia. Arch Pathol Lab Med 1977;101:203–
205

5. Cho JS, Kim EE, Ro JH, Pinkel DP, Goepfert H. Mandibular
chloroma demonstrated by magnetic resonance imaging. Head
Neck 1990;12:507–511

6. Bassichis B, McClay J, Wiatrak B. Chloroma of the masseter mus-
cle. Int J Pediatr Otorhinolaryngol 2000;53:57–61

7. Binder C, Tiemann M, Haase D, Humpe A, Kneba M. Isolated
meningeal chloroma (granulocytic sarcoma): a case report and
review of the literature. Ann Hematol 2000;79:459–462

8. McCarty KS Jr, Wartmen J, Daly J, Rundles RW, Honkers JS.
Chloroma (granulocytic sarcoma) without evidence of leukemia:
facilitated light microscopic diagnosis. Blood 1980;56:104–108

9. Gomez N, Ocon E, Friera A, Penarrubia MJ, Acevedo A. Magnetic
resonance imaging features of chloroma of the shoulder. Skeletal
Radiol 1997;26:70–72

10. Libson E, Bloom RA, Galun E, Polliack A. Granulocytic sarcoma
(chloroma) of bone: the CT appearance. Comput Radiol 1986;10:
175–178

11. Kransdorf MJ, Jelinek JS, Moser RP Jr. Imaging of soft tissue
tumors. Radiol Clin North Am 1993;31:359–372

12. Vinters HV, Gilbert JJ. Multifocal chloromas of the brain. Surg
Neurol 1982;17:47–51

13. Cukier AR, Lowry M. Pathologic quiz case 2: granulocytic sarcoma
(GS) (chloroma). Arch Otolaryngol Head Neck Surg 1994;120:340–
343

14. Wuillemin WA, Vischer MW, Tobler A, Fey MF. Relapse of acute
myeloblastic leukemia presenting as temporal bone chloroma with
facial nerve paralysis. Ann Oncol 1993;4:339–340

15. Thompson DH, Ross DG, Reid JW. Granulocytic sarcoma (chlo-
roma) initially seen as acute mastoiditis. Arch Otolaryngol 1982;
108:388–391

16. Almadori G, Del Ninno M, Cadoni G, Di Mario A, Ottaviani F.
Facial nerve paralysis in acute otomastoiditis as presenting symp-
tom of FAB M2, T8;21 leukemic relapse: case report and review of
the literature. Int J Pediatr Otorhinolaryngol 1996;36:45–52

17. Imrie KR, Kovacs MJ, Selby D, et al. Isolated chloroma: the effect
of early antileukemic therapy. Ann Intern Med 1995;123:351–353

18. Szomor A, Passweg JR, Tichelli A, Hoffmann T, Speck B, Gratwohl
A. Myeloid leukemia and myelodysplastic syndrome relapsing as
granulocytic sarcoma (chloroma) after allogeneic bone marrow
transplantation. Ann Hematol 1997;75:239–241

FIG 3. CT scans obtained after chemotherapy and resolution
of symptoms.

A, Axial CT scan shows resolution of mass, previously noted
along the anterosuperior aspect of the left petrous pyramid.

B, Axial CT scan (bone window), obtained at the level of the
cochlea, shows no mass within the middle ear cavity and clear
mastoid air cells. The anterior portion of the left carotid canal is
faintly seen, and this could represent a residual (erosive) change
from the previously noted mass.
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