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Case Report

MYELOID SARCOMA IN THE CENTRAL NERVOUS
SYSTEM: CASE REPORT AND REVIEW OF THE
LITERATURE

Walter Struhal', Stefan Oberndorfer!, Heinz Lahrmann!, Elisabeth Lindeck-Pozza!, Barbara Hess', Vera
Nussgruber!, Rainer Pohnl?, Thomas Dobner® and Wolfgang Grisold!

"Department of Neurology; ?3™ Medical Department of Oncology, Kaiser Franz Josef Spital; *Department of Neurosurgery,
Krankenanstalt Rudolfstiftung, Vienna, Austria

SUMMARY - Myeloid sarcomas are rare manifestations of mainly myeloblastic leukemia. Their occurrence
in the central nervous system is exceptional and current literature is limited to case studies. A case is
added herewith and a review was performed to investigate clinical characteristics and treatment options
of central nervous system myeloid sarcoma. A 61-year-old female with acute myeloblastic leukemia
(FAB M5) and progressive left sided hemiparesis showed a right parieto-occipital epidural lesion mimicking
meningioma. Partial resection was performed to reveal a myeloid sarcoma. Reviewing the literature we
identified 44 cases with sufficient description of the diagnosis, treatment and follow up to one year. In
these patients different treatment regimens were applied. However, when systemic chemotherapy or
irradiation was included in the treatment regimen, patients showed the best 1-year survival proportion.
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Introduction

Myeloid sarcomas are tumor masses composed of
leukemic myeloblasts or immature myeloid cells'. These
rare tumors develop in several organs, mainly the skin,
and might bear an extent mass effect on the surround-
ing structures. Myeloid sarcomas are most frequently
associated with acute myeloid leukemia (AML), but may
also occur in myeloproliferative and myelodysplastic
syndromes?, in bone marrow transplanted patients®, or
without a known cause (isolated myeloid sarcoma). Two
thirds of patients with isolated myeloid sarcoma devel-
op AML within a median time of 9 months*.

In rare cases, myeloid sarcomas develop in the brain,
spinal or meningeal tissue®. These central nervous sys-
tem (CNS) manifestations arise most frequently dur-
ing the course of active disease or upon remission of
leukemia®.
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It appears to be an established tradition in the cur-
rent literature to give an opinion about the many syno-
nyms for the entity we call myeloid sarcoma. We do not
want to break with this tradition but have collected all
synonyms we came across in the literature from 1970.
These are: myeloid sarcoma, granulocytic sarcoma, chlo-
roma, myeloblastoma, chloromyeloma, chloromyelosar-
coma, granulocytic leukosarcoma, or myelosarcoma. The
commonly used terms are “granulocytic sarcoma”” and
“chloroma”®. However, we felt it might be worthwhile
following the WHO classification and used the term
“myeloid sarcoma”™.

The aim of this study was to add one more case of
CNS myeloid sarcoma to the limited literature, and to
review CNS myeloid sarcomas published in the last
decades.

Methods

For the review, a Pubmed query was performed em-
ploying the above mentioned synonyms. We evaluated
all hits reporting myeloid sarcoma patients aged 18 years

19

27.06. 08, 18:30



‘ 05 Struhal.p65

W. Struhal ez al.:

Mpyeloid sarcoma — a rare complication of myeloblastic leukemia

or older. Sixty five reports on 76 patients with myeloid
sarcomas related to the CNS and published in English
were found between 1970 and December 2006. Due to
several limitations of accuracy such as short duration of
follow up, and missing clinical data, only 44 out of 76
case descriptions could be included for a structured re-
view.

We evaluated: (I) sex, (IT) age, (III) first clinical or
radiological interpretation, (IV) localization, (V) under-
lying hematological disease, (VI) therapy administered,
and (VII) time of survival from the diagnosis of granulo-
cytic sarcoma. Only cases with documented survival data,
or at least one year follow up, were included in statisti-
cal analysis. In order to evaluate the outcome of differ-
ent treatment regimens, calculation of one year survival
proportion was performed.

Results

Case report

A 61-year-old female patient was admitted to a local
hospital for febrile state, weight loss, increased sweat-
ing and fatigue lasting for a week. White blood count

Fig. 1. (@) MRI 12 weighted preoperative image: large parieto-occipital tumor, radiological interpretation: meningioma; (b) CT

suggested leukemia and bone marrow biopsy revealed
acute myeloid leukemia (AML FAB M5). She received
induction therapy (cytosine arabinoside and idarubicin)
and was planned for a second chemotherapy cycle, which
she rejected. Ten months later she noticed weakness in
her left leg followed by weakness in her left arm. She
refused to seek medical advice. Initially symptoms pro-
gressed slowly; she could walk but needed help on climb-
ing stairs. Three months later she experienced rapid
deterioration of left hemiparesis during several days and
was admitted to a local hospital. At admission she showed
hemiplegia of the left extremities, and a neglect syn-
drome on the left side. MRI scan showed a right sided
parieto-occipital lesion fulfilling radiological criteria for
meningioma (Fig. 1a), and she was referred to neurosur-
gery. Complete resection was impossible due to soft tis-
sue properties of the tumor. Histological workup re-
vealed a myeloid sarcoma, positive for myeloperoxidase,
CD 68, CD45, CLA. Chromosome analysis showed a
normal result. Postoperatively contrast CC'T demonstrat-
ed residual myeloid sarcoma and whole brain irradiation
(20 Gy) was performed. In addition, she received corti-
costeroid therapy and physiotherapy. CC'T one month
after radiation showed complete regression of the resid-

scan 1 month after radiation: parieto-occipital defect, no midline shift.
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uals (Fig. 1b). Her neurological conditions stayed un-
changed for one month after the operation and gradual-
ly improved thereafter. After two additional months she
had no neuropsychological deficit left and only moder-
ate hemiparesis, she could walk and was able to be dis-
charged home under the care of her relatives. However,
she refused systemic chemotherapy and her leukemia
relapsed after 7 months. Subsequently she died at home
due to progression of leukemia.

Review

With respect to analysis of all other parameters, only
44 reviewed cases plus our case could be included. Me-
dian age of these 45 cases was 36 (range: 18-77) years;
there were 15 female and 30 male patients (ratio: 1/2);
total median survival time was 6 months. Survival in
patients with myeloid sarcoma in the brain (20 patients,
6.5 months) was similar to patients with myeloid sarco-
ma in the spinal cord (25 patients, 6 months).

Variable treatment regimes were applied. In most
cases several treatment modalities were combined. Only
12 out of 40 cases were treated with monotherapy (sur-
gery, irradiation or intrathecal chemotherapy). Three
patients received no treatment due to poor clinical con-
dition. Most frequently (11 cases) a combination of sys-
temic chemotherapy and local irradiation was used ('Ta-

ble 1). Looking at individual treatment strategies, best
results were obtained when systemic chemotherapy or
irradiation was applied (Table 2).

Discussion

Myeloid sarcoma in AML patients is regularly de-
scribed in the literature, but CNS manifestations are
rare. For diagnosing myeloid sarcoma and distinguish-
ing between its variants immunohistochemistry is the
most powerful tool and regarded as essential. Our case
was positive for CD45 demonstrating the leukocytic or-
igin of the neoplastic cells, myeloperoxidase, which is
often observed in myeloblastic variants and CD68, a
nonspecific antigen of monocytes and macrophages'.
The immunophenotype of our case might be therefore
interpreted as myelomonoblastic variant.

MRI findings of our patient were initially misinter-
preted as meningioma, fulfilling radiological criteria,
such as broad contact of tumor to the meninges, tumor
capsules, meningeal contrast enhancement, and edema.
This differential diagnosis had already been reported??,
and is worth considering in leukemia patients.

Due to the rare occurrence, generally accepted guide-
lines regarding the treatment of CNS myeloid sarcomas
are missing. Analysis of the current literature revealed
several distinct features. Various treatment strategies

Table 1. Treatment regimens in myeloid sarcoma: individual treatment regime, location and survival in months (range)

Therapeutic regimes applied n Site Survival range
Cranial Spinal (months)
No therapy 3 2 1 <1-1
One therapeutic option applied
Intrathecal chemotherapy 1 1 1
Irradiation 1 1 3-14
Surgery 9 5 4 <1-14
Two therapeutic options applied
Chemotherapy systemic and intrathecal 1 1 20
Irradiation and systemic chemotherapy 11 3 8 1-39
Surgery and systemic chemotherapy 1 1 1
Surgery and intrathecal chemotherapy 1 1 2
Surgery and irradiation 2 1 1 8§-114
Three therapeutic options applied
Irradiation, systemic chemotherapy, intrathecal chemotherapy 2 1 1 6-10
Surgery, irradiation, chemotherapy (intrathecal, systemic) 1 1 >21
Surgery, irradiation, intrathecal chemotherapy 1 1 5
Surgery, irradiation, systemic chemotherapy 10 4 6 1->121
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Table 2. Outcome of different treatment modalities — linkage between therapies and 1-year survival proportion

n Site Survival range

(months)
Treatment modality Cranial Spinal 1 yr survival

proportion
Systemic chemotherapy (always together with other therapies) 26 10 16 46%
Therapies other than systemic chemotherapy 19 10 9 16%
Irradiation (either single therapy or together with other therapies) 29 12 17 45%
Therapies other than irradiation 16 8 8 13%
Intrathecal chemotherapy (either as single therapy or together
with other therapies) 7 3 4 29%
Therapies other than intrathecal chemotherapy 38 17 21 34%
Surgery (either single therapy or together with other therapies) 25 13 12 36%
Therapies other than surgery 20 7 13 30%

were used, mostly systemic or intrathecal chemothera-
py, irradiation or surgery (Table 1). In our case, treat-
ment after the diagnosis of myeloid sarcoma was limit-
ed to surgery and irradiation, although systemic chemo-
therapy was suggested.

The review of 45 cases of myeloid sarcoma in the
CNS revealed no clear advantage of any combination of
the treatment options available (Table 2); however, the
patients receiving systemic chemotherapy might have
an advantage with 46% one year survival as compared
with 16% one year survival in patients who were treated
with other methods. Yamamoto et al., having reported
one case and reviewed another 7 cases in 1999, state
that systemic chemotherapy plays an important role in
the treatment of CNS myeloid sarcoma''. The present
review, now containing 45 cases, emphasizes the state-
ment that systemic chemotherapy could be useful. A
possible explanation for the favorable effect of systemic
chemotherapy could be that the presence of isolated
myeloid sarcoma heralds bone marrow relapse!!!2
Therefore, addressing the underlying hematologic dis-
ease by systemic chemotherapy might increase overall
survival.

In addition, focal irradiation might have a favorable
effect on one year survival (45% with irradiation as com-
pared with 13% without it).

Seven patients reported in the literature (3 cerebral
and 4 spinal) were treated additionally with intrathecal
chemotherapy. Two of them had positive cerebrospinal
fluid (CSF)'*!* in 2 cases CSF details are not given'>16,
and 3 had negative CSF (2 spinal manifestations and 1
cranial manifestation) "7, The reason for intrathecal
chemotherapy was not discussed in these cases. As my-
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eloid sarcoma is a solid tumor, the administration of in-
trathecal chemotherapy is unclear in CSF negative cas-
es.

Concerning prognosis of myeloid sarcoma (median
overall survival, 6 months), it is worth noting that 7 non
leukemic patients (e.g., myelodysplasia) had very short
survival (median 2 months). In the literature, a poor
prognosis was outlined in a series of non leukemic pa-
tients with myeloid sarcoma manifestations outside the
CNS, which supports our finding?.

Translocation between chromosome 8 and 21
[t(8;21)] occurs in about 7% of patients with AML". Tt
was stated by other authors that t(8;21) might play a
role in the development of myeloid sarcoma®. Our case
was tested for translocation with negative result. In the
review, 4 of 30 AML patients were known to have
t(8;21).

Reviewing our case together with 44 CNS myeloid
sarcoma reports published in the past decades showed
similar outcome in patients with intracranial or spinal
manifestations of myeloid sarcoma. Although different
treatment methods including chemotherapy (systemic,
intrathecal), irradiation and surgery were employed, sys-
temic chemotherapy and irradiation might have a slight
advantage with respect to survival. However, the data
currently available do not allow for any evidence based
recommendation to give. However, in AML patients with
contrast enhancing intra- or extraparenchymatous CNS
lesion, myeloid sarcoma should be suspected and sur-
gery or biopsy is recommended, at least for histology or
relief from neurologic symptoms. Concerning subse-
quent treatment for myeloid CNS sarcoma, we propose
a treatment algorithm for patients in stable clinical
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condition including initial steroid administration after his-
tologic diagnosis depending on the neurologic deficit, fol-
lowed by focal irradiation and systemic chemotherapy.
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Sazetak
MIJELOIDNI SARKOM SREDISNJEGA ZIVCANOG SUSTAVA: PRIKAZ SLUCAJA I PREGLED LITERATURE
W, Struhal, S. Oberndorfer, H. Lahrmann, E. Lindeck-Pozza, B. Hess, V. Nussgruber, R. Pihnl, Th. Dobner i W, Grisold

Mijeloidni sarkomi su rijetke pojavnosti uglavnom mijeloblasti¢ne leukemije. Njihova pojava u sredi$njem Zivéanom sustavu
je iznimna, pa je doti¢na literatura danas ograni¢ena na studije pojedinih slucajeva. Mi opisujemo jo§ jedan slucaj, dok je
pregled literature posluzio kako bismo ispitali znacajke i moguénosti lijecenja mijeloidnog sarkoma sredi§njega Ziv€éanog sustva.
U Zene stare 61 godinu s akutnom mijeloblasti¢nom leukemijom (FAB M5) 1 progresivnom lijevostranom hemiparezom
utvrdena je desnostrano parieto-okcipitalno epiduralno ostecenje koje je slicilo meningiomu. U¢injena je djelomicna resekceija
koja je otkrila mijeloidni sarkom. Pregledom literature utvrdili smo 44 slucaja s dostatnim opisom dijagnoze, lijecenja i pracenja
do jedne godine. Kod tih bolesnika primijenjeni su razli¢iti nacini lije¢enja. Medutim, bolesnici su imali najbolji postotak
jednogodisnjeg prezivljenja kad je protokol lijecenja ukljucivao sustavnu kemoterapiju ili zracenje.

Kljuéne rijeci: Leukemija mijeloidna — komplikacije; Meningealne novotvorevine — dijagnostika; Sredisnji Zivcani sustav — patologija
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