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Introduction

Granulocytic sarcoma (GS) is defined as an extra-
medullary myeloid tumor composed of immature
myeloid cells and usually noted concurrently with or after
the onset of acute myeloid leukemia (AML) or chronic
myeloproliferative disorders [1]. Very rarely, patients
present with GS as an isolated mass without prior or cur-
rent evidence of AML; however, the vast majority of these
patients develop AML within 11 months [2, 3]. The most
frequent involvement sites of GS include the skin and
lymphadenopathy, but it is very rare in the female genital
tract [1-5]. GS generally has a poor prognosis, and com-
plete remission has rarely been reported [6]. Herein we
present the case of a nonleukemic patient with isolated
cervical GS and relapse at the vaginal stump after an 11-
year complete remission, mimicking a normal uterus. To
our knowledge, this is the first case of GS to develop a
long-term relapse tumor after complete remission.
Previous literature about granulocytic sarcoma of the
uterine cervix has been reviewed to define the optimal
management. 

Case Report

In August 1996, a 43-year-old female complained of hyper-
menorrhea and postcoital bleeding of one year’s duration. Pelvic
examination revealed a large cervical mass without vaginal or
parametrial involvement. Histopathologic evaluation was con-
sistent with a GS, but there was no evidence of leukemia on the
blood smear or bone marrow biopsy. The patient received induc-
tion chemotherapy with cytosine arabinoside (Ara-C) and idaru-
bicin in September 1996 and consolidation chemotherapy with
Ara-C and idarubicin in November 1996. In February 1997 she
underwent a hysterectomy; the specimen confirmed a patholog-

ic disease-free status. Further consolidation chemotherapy with
Ara-C and adriamycin was given in April 1997.

She did well until October 2007 when a hard mass over the
vaginal stump was noted during an annual gynecologic exami-
nation. The Pap smear and colposcopy-directed biopsy both
revealed negative findings. Magnetic resonance imaging
showed a pear-shaped homogeneous mass arising from the vagi-
nal stump mimicking a normal uterus (Figure 1). A loop electro-
surgical procedure (LEEP) was used to obtain a satisfactory
specimen which showed atypical primitive granulocytic cells
infiltrating the stroma. The specimen was focally-positive for
anti-myeloperoxidase and CD117, but negative for CLA, CD34,
and TdT on immunohistochemical staining (Figure 2). The
blood smears and bone marrow biopsy showed no evidence of
leukemia. The patient thus received salvage chemotherapy with
Ara-C and novantrone for relapsed disease in December 2007.
The mass shrank based on serial sonographic measurements. An
additional course of chemotherapy was administered in January
2008, but she developed sepsis and died three months after the
diagnosis of relapse.

Discussion
GS involving the female genital tract is rare, and the

most commonly involved organ is the ovary, followed by
the cervix [1-5]. The prognosis for all patients with GS is
poor [5]. Only a few cases have achieved complete remis-
sion after aggressive treatment, but relapse of disease is
usually noted within two years of the initial diagnosis [7].
The risk of relapse declines three years after complete
remission and such patients are considered potentially
cured [8]. Only 33 cases of cervical GS have been
described since 1912. The median survival of the 34
patients (including our case) in our literature review was
8.5 months (range: 6 days - 372 months), and most
patients died of disease progression (Table 1) [5, 9-34].
Only six patients lived more than two years, and three
patients lived more than five years including our case.
The median survival is 7.5 months for patients with AML
(range: 8 days - 36 months), and 24 months for patients
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Table 1. — Characteristics of patients with granulocytic sarcoma of the cervix in the literature.

No Age AML Chief complaint Pelvic examinations PB smear BM exams Management Recurrence Outcome Survival Reference
history

1 26 No Weight loss, NA NA NA None NA Dead 2 weeks [9]
night sweats, cough

2 39 No Vaginal bleeding Cervical mass NA NA RT NA Dead 5 months [10]
3 44 No Vaginal bleeding Cervical mass NA NA OP NA Dead 3 months [11]
4 75 No Vaginal bleeding Uterine tumor NA NA RT/CT NA Dead 2 months [11]
5 65 No Vaginal bleeding Cervical mass Negative NA RT Breast Dead 31 months [12]
6 58 No Vaginal bleeding Cervical mass Positive Positive CT NA Dead 9 months [13]
7 36 No Vaginal bleeding Cervical ulceration Positive Positive OP NA NA NA [14
8 39 No Abdominal pain, Uterine tumor NA NA None NA Dead 6 days [15]

fever
9 35 No Groin tumor, Cervical mass NA Positive None NA Dead 8 days [16]

paresis, leg pain
10 59 No Vaginal bleeding Cervical mass NA NA RT NA Dead 5 months [16]
11 34 No Vaginal bleeding Cervical mass NA NA CT/OP/herb NA Dead 17 months [17]
12 48 No Vaginal bleeding Uterine tumor NA NA OP/RT NA Dead 7 weeks [18]
13 71 No Vaginal bleeding Cervical mass NA NA CT/RT NA NA NA [18]
14 53 Yes Vaginal bleeding, Paracervical mass NA Negative RT/CT NA Dead 19 months [19]

abdominal pain
15 32 No Vaginal bleeding Cervical mass NA NA RT/CT NA Alive 11 months [20]
16 66 No Vaginal bleeding Cervical NA Positive CT NA Dead 2 months [21]

ulceration
17 36 Yes Vaginal bleeding Cervical mass Negative Negative CT Bone Dead 36 months [22]

marrow
18 51 No Vaginal bleeding Cervical mass Positive Positive CT NA Alive 13 months [23]
19 48 No Vaginal bleeding Waxy, green cervix NA NA OP/CT NA Dead 24 months [24]
20 48 No NA NA Negative Negative CT NA Dead 24 months [24]
21 20 No Vaginal bleeding Cervical mass Negative Negative CT Right Alive 58 months [25]

adnexa
22 33 No Vaginal bleeding Cervical mass Positive Positive None NA Dead < 1 month [26] 
23 41 No Vaginal bleeding Cervical mass Positive Positive OP/CT NA Dead < 2 months [27]
24 49 No Vaginal bleeding, Cervical mass NA Positive RT/CT NA NA NA [28]

Dyspareunia
25 67 Yes Abdominal pain Cervical mass Negative Positive CT CNS Dead 13 months [29]
26 48 No NA NA Negative Negative CT/BMT Bone Dead 10 months [30]

marrow
27 30 Yes Vaginal bleeding Cervical mass Negative Negative CT NA Alive 6 months [31]
28 30 Yes Vaginal bleeding Cervical mass Positive Negative CT NA Alive 8 months [32]
29 33 No Vaginal bleeding Cervical mass Negative Positive CT NA Alive 7 months [5]
30 37 No Vaginal bleeding NA Negative Negative CT NA Alive 2 months [33]
31 34 No Dysmenorrhea NA Negative Negative CT NA Alive 12.5 years [33]
32 43 No Vaginal bleeding NA Negative Negative CT Nasal Alive 31 years [33]

fossa
33 50 Yes Abdominal pain Cervical mass Positive Positive CT NA NA NA [34]
Our 42 No Vaginal bleeding Cervical mass Negative Negative CT/OP Vaginal Dead 11 years
case stump
AML; acute myeloid leukemia; CT: chemotherapy; NA: not available; OP: operation; RT: radiotherapy.

overall survival in GS than in AML [8]. From our review
(Table 1), the median survival is less than one month for
patients without any treatment, four months for patients
with only local treatment including radiotherapy or hys-
terectomy (range: 7 weeks - 5 months), 9.5 months for
patients with only chemotherapy (range: less than 2
months - 372 months), and 17.5 months (range: 2 months
- 122 months) for patients with chemotherapy and local
treatment (Figure 3B). However, because the number of
treated patients is so limited, the role of local treatment

without AML (range: 6 days - 372 months) (Figure 3A).
The patients with cervical GS without AML apparently
responded better to the treatment than those with AML. 

Because the vast majority of nonleukemic patients with
GS developed acute leukemia within a matter of months,
it is now generally accepted that GS should be treated as
systemic disease with chemotherapy which could prolong
the duration of nonleukemic stage and improve the prog-
nosis [35]. Evidence has also shown that anti-AML ther-
apy is associated with higher rates of disease-free and
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Figure 3. — Kaplan-Meier survival analysis of overall survival in patients with cervical granulocytic sarcoma in the literature. A:
Overall survival of patients without AML was significantly longer than for those with AML (log rank test, p = 0.0295). B: Overall
survival of patients receiving chemotherapy or combined local treatment and chemotherapy was significantly longer than for those
with only local treatment or without any treatment (log rank test, p < 0.0001).

Figure 1. — MRI images of the relapsed vaginal stump mass (about 8 x 5 x 4 cm) mimicking a normal uterus in the pelvis. A:
Coronal view; B: Axial view; C: Saggital view.
Figure 2. — Microscopic pictures showing the atypical primitive granulatic cell infiltration in the stroma. A: Hematoxylin/eosin
stain, 400 X; B: Immunohistochemical stain, positive for MPO, 400 X; C: Immunohistochemical stain, focally positive for CD117,
400 X; D: Immunohistochemical stain, negative for TdT, 400 X.

Fig. 1 Fig. 2

Our clinical experience and the literature review suggest
that anti-AML therapy is highly effective in patients with
nonleukemic cervical GS. Therefore, an accurate initial
diagnosis of GS in a nonleukemic patient and appropriate
and timely chemotherapy may reduce the risk of subse-
quent AML. In addition, the unusual late relapse also
emphasizes the need for careful follow-up, which should
include imaging studies and tissue biopsies whenever
clinical suspicion exists.

References
[1] Tsimberidou A.M., Kantarjian H.M., Estey E., Cortes J.E., Ver-

stovsek S., Faderl S. et al.: “Outcome in patients with non-
leukemic granulocytic sarcoma treated with chemotherapy with or
without radiotherapy”. Leukemia, 2003, 17, 1100.

remains controversial. Nonetheless the extra-medullary
foci are often chemoresistant with resulting relapsed or
persistent disease, so multimodality management, includ-
ing local treatment, is reasonable.  

Our case presented an unusual course of local relapse
without developing acute leukemia after achieving an 11-
year complete remission. She had an asymptomatic mass
above the vaginal stump mimicking a uterus, which could
have easily been misdiagnosed as normal without a thor-
ough examination. Even though relapsed disease was
highly suspected, a Pap smear and colposcopic biopsy
failed to obtain tissue verification, which may reflect the
accumulation of immature myeloid cells in the stroma
beneath the unaffected epithelium. Thus an adequate
depth of specimen is critical for pathologic confirmation.

 699Cervical granulocytic sarcoma: report of one case and review of the literature



Y.C. Chiang, C.H. Chen 700

[2] Meis J.M., Butler J.J., Osborne B.M., Manning J.T.: “Granulocytic
sarcoma in nonleukemic patients”. Cancer, 1986, 58, 2697.

[3] Yamauchi K., Yasuda M.: “Comparison in treatments of non-
leukemic granulocytic sarcoma: report of two cases and a review
of 72 cases in the literature”. Cancer, 2002, 94, 1739.

[4] Neiman R.S., Barcos M., Berard C., Bonner H., Mann R., Rydell
R.E., Bennett J.M.: “Granulocytic sarcoma: a clinicopathologic
study of 61 biopsied cases”. Cancer, 1981, 48, 1426.

[5] Pathak B., Bruchim I., Brisson M.-L., Hammouda W., Bloom C.,
Gotlieb W.H.: “Granulocytic sarcoma presenting as tumors of the
cervix”. Gynecol. Oncol., 2005, 98, 493.

[6] Beck T.M., Day J.C., Smith C.E., Eddy H.E.: “Granulocytic
sarcoma treated as an acute leukemia. Report of a case”. Cancer,
1984, 53, 1764.

[7] Roth M.J., Medeiros L.J., Elenitoba-Johnson K., Kuchnio M.,
Jaffe E.S., Stetler-Stevenson M.: “Extramedullary myeloid cell
tumors. An immunohistochemical study of 29 cases using rou-
tinely fixed and processed paraffin-embedded tissue sections”.
Arch. Pathol. Lab. Med., 1995, 119, 790.

[8] Tsimberidou A.M., Kantarjian H.M., Wen S., Keating M.J.,
O’Brien S., Brandt M. et al.: “Myeloid sarcoma is associated with
superior event-free survival and overall survival compared with
acute myeloid leukemia”. Cancer, 2008, 113, 1370.

[9] Schlagenhauffer F.: “Ein fall von Chloro-Leukamie mit grunem
uterus”. Arch. Gynaekol., 1912, 95, 1.

[10] Berard L. M.J., Ponthus P.: “Etude d’un myelo-sarcome (hemocy-
toblastosarcome myeloide) du col uterin et de ses generalizations
squelettiques”. Bull. Assoc. Fr. Etude Cancer, 1936, 611.

[11] Chorlton I., Karnei R.F. Jr., King F.M., Norris H.J.: “Primary
malignant reticuloendothelial disease involving the vagina, cervix,
and corpus uteri”. Obstet. Gynecol., 1974, 44, 735.

[12] Seo I.S., Hull M.T., Pak H.Y.: “Granulocytic sarcoma of the cervix
as a primary manifestation: case without overt leukemic features
for 26 months”. Cancer, 1977, 40, 3030.

[13] Kapadia S.B., Krause J.R., Kanbour A.I., Hartsock R.J.: “Granu-
locytic sarcoma of the uterus”. Cancer, 1978, 41, 687.

[14] Park C.I., Kim T.S., Lee Y.B.: “Granulocytic sarcoma of the
uterine cervix preceding myelogenous leukemia”. Yonsei Med. J.,
1980, 21, 36.

[15] Spahr J., Behm F.G., Schneider V.: “Preleukemic granulocytic
sarcoma of cervix and vagina: initial manifestation by cytology”.
Acta Cytol., 1982, 26, 55.

[16] Abeler V., Kjorstad K.E., Langholm R., Marton P.F.: “Granulo-
cytic sarcoma (chloroma) of the uterine cervix: report of two
cases”. Inter. J. Gynecol. Pathol., 1983, 2, 88.

[17] Kao K.L., Yang Y.S., Lee C.J., Shieh H.T., Lee E.F., Chen Y.C.:
“Granulocytic sarcoma of the cervix uteri - a case report”. J.
Formos. Med. Assoc., 1984, 83, 618.

[18] Harris N.L., Scully R.E.: “Malignant lymphoma and granulocytic
sarcoma of the uterus and vagina. A clinicopathologic analysis of
27 cases”. Cancer, 1984, 53, 2530.

[19] Steinbock G.S., Morrisseau P.M., Vinson R.K.: “Acute obstructive
renal failure secondary to granulocytic sarcoma (chloroma)”.
Urology, 1986, 27, 268.

[20] Banik S., Grech A.B., Eyden B.P.: “Granulocytic sarcoma of the
cervix: an immunohistochemical, histochemical, and ultrastruc-
tural study”. J. Clin. Pathol., 1989, 42, 483.

[21] Desablens B., Lesoin A., Bourret A., Peltier F., Sevestre H.,
Closset P.: “Gynecologic and breast granulocytic sarcomas.
Review of the literature. Apropos of a case in the cervix uteri”. J.
Gynecol. Obstet. Biol. Reprod. (Paris), 1990, 19, 857.

[22] Zutter M.M., Gersell D.J.: “Acute lymphoblastic leukemia. An
unusual case of primary relapse in the uterine cervix”. Cancer,
1990, 66, 1002.

[23] Friedman H.D., Adelson M.D., Elder R.C., Lemke S.M.: “Granu-
locytic sarcoma of the uterine cervix-literature review of granulo-
cytic sarcoma of the female genital tract”. Gynecol. Oncol., 1992,
46, 128.

[24] Reynaud P., Le Bouedec G., Dechelotte P., Dauplat J., Chassagne
J., Fonck Y.: “Rare tumors of the cervix: three case reports: rhab-
domyosarcoma, granulocytic sarcoma and lymphoma”. J.
Gynecol. Obstet. Biol. Reprod. (Paris), 1995, 24, 30.

[25] Huter O., Brezinka C., Nachbaur D., Schwaighofer H., Lang A.,
Niederwieser D.: “Successful treatment of primary extramedullary
leukemia (EML) of the uterus with radical surgery, chemotherapy,
autologous bone marrow transplantation (BMT) and prophylactic
local irradiation”. Bone Marrow Transplant., 1996, 18, 663.

[26] Kamble R., Kochupillai V., Sharma A., Kumar L., Thulkar S.,
Sharma M.C., Mittal S.: “Granulocytic sarcoma of uterine cervix
as presentation of acute myeloid leukemia: a case report and
review of literature”. J. Obstet. Gynaecol. Res., 1997, 23, 261.

[27] Lu X., Xiao L.: “Granulocytic sarcoma (chloroma) of the uterine
cervix: a case report”. Chin. Med. J., 1999, 112, 858.

[28] Mwanda W.O., Rajab J.A.: “Granulocytic sarcoma: report of three
cases”. East African Med. J., 1999, 76, 594.

[29] Delaflor-Weiss E., Zauber N.P., Kintiroglou M., Berman E.L.,
DeWitt R., Malczynski D.: “Acute myelogenous leukemia relaps-
ing as granulocytic sarcoma of the cervix. A case report”. Acta
Cytol., 1999, 43, 1124.

[30] Hernandez J.A., Navarro J.T., Rozman M., Ribera J.M., Rovira
M., Bosch M.A. et al.: “Primary myeloid sarcoma of the gyneco-
logic tract: a report of two cases progressing to acute myeloid
leukemia”. Leuk. Lymphoma, 2002, 43, 2151.

[31] Maeng H., Cheong J.W., Lee S.T., Yang W.I., Hahn J.S.Ko Y.W.,
Min Y.H.: “Isolated extramedullary relapse of acute myelogenous
leukemia as a uterine granulocytic sarcoma in an allogeneic
hematopoietic stem cell transplantation recipient”. Yonsei Med. J.,
2004, 45, 330.

[32] Lee J.W., Kim Y.T., Min Y.H., Kim J.W., Kim S.H., Park K.H. et
al.: “Granulocytic sarcoma of the uterine cervix”. Intern. J.
Gynecol. Cancer, 2004, 14, 553.

[33] Garcia M.G., Deavers M.T., Knoblock R.J., Chen W., Tsimberidou
A.M., Manning J.T. Jr., Medeiros L.J.: “Myeloid sarcoma involv-
ing the gynecologic tract: a report of 11 cases and review of the
literature”. Am. J. Clinic. Pathol., 2006, 125, 783.

[34] Ko S.W., Kim Y.K., Jin G.Y., Lee S.Y., Kim C.S.: “Granulocytic
sarcoma manifested as a parametrial mass mimicking a haemor-
rhagic abscess: a case report with CT and MR findings”. Br. J.
Radiol., 2007, 80, 128.

[35] Imrie K.R., Kovacs M.J., Selby D., Lipton J., Patterson B.J., Pan-
talony D. et al.: “Isolated chloroma: the effect of early
antileukemic therapy”. Ann. Intern. Med., 1995, 123, 351.

Address reprint requests to:
C.H. CHEN, M.D.
Department of Obstetrics and Gynecology
National Taiwan University Hospital
8, Chung-Shan South Road
Taipei 10016 (Taiwan)
e-mail: chihau@ntuh.gov.tw


