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Granulocytic Sarcoma of the 
Sciatic Nerve Manifested as 
Relapse of Acute Myeloid 
Leukemia: A Case Report
좌골신경의 과립세포육종으로 재발한 
급성 골수성 백혈병: 증례 보고
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Granulocytic sarcoma is a form of extramedullary involvement of primitive myeloid cells. A 
69-year-old male patient, with history of acute myeloid leukemia (AML) in remission state for 4 
years, presented numbness, radiating pain and progressive motor weakness in left leg. MRI 
showed perineural thickening of the left sciatic nerve with increased signal intensity on fat-sat-
urated T2-weighted image. The patient underwent surgical excision and the pathology was 
confirmed as granulocytic sarcoma. Its involvement of the peripheral nerve is extremely rare 
and also unusual to be the only evidence of AML relapse. In this case, we figured out the MRI 
feature of granulocytic sarcoma involving sciatic nerve, emerged as a sole manifestation of AML 
relapse. 

Index terms ‌�Sarcoma, Myeloid; Leukemia, Myeloid, Acute; Neoplasm Recurrence, Local;  
Magnetic Resonance Imaging; Peripheral Nerves

INTRODUCTION

Granulocytic sarcoma, also called myeloid sarcoma or chloroma, is a localized tu-
morous lesion of primitive myeloid cells at extramedullary site (1). Granulocytic sarco-
ma can occur in any tissue, but the most common locations are soft tissues, bone, 
peritoneum, lymph nodes, and gastrointestinal system. Other sites that are presented 
in literatures are the genitourinary system and central nervous system (CNS) including 
spinal nerve (2). The involvement of the peripheral nerve is extremely rare and only a 
few cases were reported as relapsed acute myeloid leukemia (AML) with other con-
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comitant systemic involvement. Herein, we report a case of granulocytic sarcoma in the sci-
atic nerve presenting with leg pain and numbness as the only manifestation of relapse of 
AML. 

CASE REPORT

A 69-year-old man presented with numbness and radiating pain on his left leg, mainly in 
left lower leg and left sole. Also the posterior muscles of left lower leg were gradually atro-
phied. His symptom had been aggravated for 6 months. He had a history of 4 years of che-
motherapy for AML, which had been in complete remission state. On physical examination, 
he showed a progressive weakness in plantar flexion and inversion of his left foot. The elec-
tromyography showed compatible findings with left sciatic neuropathy at mid-thigh, in-
cluding tibial division. The initial laboratory test revealed a normal range of white blood 
cell count (8.09 × 103/µL) and platelet count (219 × 103/µL), and mildly decreased level of 
hemoglobin (12.8 g/dL). There was no abnormal blast form of erythrocyte, leukocyte, and 
platelets in peripheral blood. Since he slipped down a few months ago, these symptoms 
and signs were regarded as traumatic neuritis at first. However, even after the medication 
and left sciatic nerve block with steroid injection, his symptom was aggravated.

The patient was admitted for further diagnostic workup and repetitive nerve block, in-
cluding the MRI of the left leg. MRI scan of left thigh demonstrated intermediate signal 
intensity of the sciatic nerve on both axial T1 and fat-saturated T2-weighted images (Fig. 
1A, B). The sciatic nerve was surrounded by thickened peripheral nerve sheath which 
shows markedly high signal intensity on fat-saturated T2-weighted images and interme-
diate signal intensity on T1-weighted image (Fig. 1A, B). Also, prominent enhancement of 
peripheral nerve sheath was noted on gadolinium-enhanced axial T1-weighted MRI, but 
the sciatic nerve itself showed only mild and mottled enhancement (Fig. 1C). On gadolin-
ium-enhanced sagittal T1-weighted MRI, an about 19 cm length of fusiform enlargement 
of the sciatic nerve was observed along left distal femur level, with irregular peripheral 
nerve sheath thickening and enhancement was well demonstrated (Fig. 1D). The patient 
underwent decompression with epineurectomy and nerve sheath partial excision. Dur-
ing the surgery, the pale brown colored, rubbery to hard sciatic nerve with diffuse en-
largement was observed. After epineurectomy of thickened epineurium, the sciatic nerve 
was exposed and showed mild swollen state. The sciatic nerve resection was not per-
formed considering nerve injury.

Microscopically, there was diffuse infiltration of atypical tumor cells around the nerve fi-
bers and surrounding soft tissue (Fig. 1E). The tumor cells were monotonously angulated or 
polygonal shaped with hyperchromatic round nuclei and prominent small nucleoli, and eo-
sinophilic cytoplasm. The immunohistochemical staining showed negative for CD3 and 
CD20 (Ventana, CA, USA, prediluted), but diffuse positive for myeloperoxidase (Ventana, 
prediluted) (Fig. 1F). The Leder stain for chloroacetate esterase was focally positive. Consid-
ering these staining patterns and patient’s clinical history, the pathologic result was as-
sumed as leukemic cells derived from the myeloid lineage and lymphoma could be exclud-
ed. Finally, the surgical specimens of sciatic and tibial nerve sheath, and perineural fat 



https://doi.org/10.3348/jksr.2019.80.2.339 341

J Korean Soc Radiol 2019;80(2):339-344

tissue were confirmed as granulocytic sarcoma. 
After pathologic confirmation of granulocytic sarcoma, the patient underwent bone mar-

row biopsy but there was no evidence of systemic relapse of AML. The patient started che-
motherapy including cytarabine and mitrone. However, he was lost to follow-up after first-
cycle of the treatment. 

DISCUSSION

Granulocytic sarcoma is a rare disease, presented as an isolated solid tumor composed of 
immature white blood cells called myeloblasts. It is an extramedullary manifestation of AML 
and can be a manifestation of relapse after successful treatment of AML. According to 
Novick et al. (3), the prevalence of granulocytic sarcoma of any organ is about 3.1–9.1% of 

Fig. 1. A 69-year-old-man with granulocytic sarcoma in sciatic nerve. 
A, B. Axial fat-saturated T2-weighted image (A) and axial T1-weighted image (B) of MRI of left thigh show diffuse swelling of left sciatic nerve 
with intermediate T2 and T1 signal intensity (open arrows) and irregular peripheral nerve sheath thickening with heterogenous hyperintense 
T2 signal intensity and isointense T1 signal intensity (thin arrows) at distal thigh level.
C. Contrast-enhanced T1-weighted image shows thick and circumferential enhancement of peripheral nerve sheath (arrow) with internal 
mild, mottled enhancement of nerve fascicles. 
D. Sagittal contrast-enhanced T1-weighted image shows an about 19 cm length of diffuse fusiform thickening and intense enhancement of 
left sciatic nerve sheath at mid to distal thigh level (arrows). The line indicates the transverse section level of Fig. 1A–C. 
E. Histopathology of epineurium and surrounding soft tissue in surgical specimen reveals diffuse infiltration of atypical tumor cells around 
the nerve fibers and surrounding soft tissue (hematoxylin and eosin stain, × 12.5). Atypical tumor cells are widely infiltrating epineurium (ar-
rows) and surrounding soft tissue (arrowheads). Specimen contains two small nerve bundles (N) that passes through epineurium. Main nerve 
fascicle is not included in this specimen. 
F. The immunohistochemical staining of tumor cells shows diffuse positive for myeloperoxidase. This result demonstrates that the tumor cells are 
leukemic cells derived from the myeloid lineage and is important in the diagnosis of granulocytic sarcoma (myeloperoxidase stain, × 400).
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AML patients. Also, the frequency of extramedullary relapse after successful treatment is 
about 5–12% of all patients with acute leukemia (4). Vulnerable sites prone to recurrent dis-
ease include the testes, CNS, and the eye, followed by breast, paranasal sinuses and gastroin-
testinal tract (5). Since granulocytic sarcoma rarely presents as the only manifestation of ini-
tial expression or relapse of AML, it is very difficult to suspect granulocytic sarcoma as the 
first diagnosis. 

In case of the peripheral nervous system (PNS), extramedullary relapse seems to be 
much less common than the CNS (6). Granulocytic sarcoma in the PNS usually presents 
as mono- and polyneuropathies. It has been rarely reported in the literature and, due to a 
small number of patients, there are no definite imaging findings for this group of pa-
tients in consensus (6). Two case reports about sciatic nerve involvement and one case 
report about median nerve involvement were previously presented (7-9). They were oc-
curred in relapsed AML, but there was other accompanied systemic involvement of AML. 
In these reports, image findings were demonstrated as either soft tissue mass-forming 
type, which is also generally shown in other organs, or perineural involvement type. 
Among these case reports, according to Stillman et al. (7), the lesion is shown as bulging-
out mass-forming type, compressing sciatic nerve. In the general cases of mass-forming 
type involving typical vulnerable sites, it is appeared as discrete solid mass invading and 
occupying the space of the organ, with isointense to slightly hyperintense signal intensity 
on T1 and T2-weighted images of MRI and variable enhancement (10). Granulocytic sar-
coma is a tumor caused by the infiltration of leukemic cells, which is considered to have 
high cellularity and show intermediate signal intensity on T2-weighted image. When the 
granulocytic sarcoma is demonstrated as a mass-forming appearance in the perineural 
soft tissue of peripheral nerve, abscess, hematoma, lymphoma, and carcinoma can be 
considered for differential diagnosis because they all can show ambiguous overlapping 
imaging findings (7, 10). On the other hand, perineural involvement type showed longitu-
dinal and circumscribing lesion surrounding the peripheral nerve with the hyperintense 
signal on the T2-weighted image of MRI and peripheral enhancement (9). This image fea-
ture is rather unique finding found in case of nervous system involvement including 
PNS, compared to generalized mass-forming type. Our MR images demonstrated the 
similar finding with the case report of Warme et al. (9), which showed marked peripheral 
nerve sheath thickening with increased signal intensity on the T2-weighted image and 
enhancement on the gadolinium-enhanced T1-weighted image, suggesting perineural in-
volvement type. Neuritis would be the top differential diagnosis with this image feature. 
According to pathologic inspection, both perineural involving type of granulocytic sarco-
ma and inflammatory neuritis can show mature or immature lymphocyte infiltration 
along the nerve and nerve sheath. Therefore, they might share similar imaging findings 
such as swelling of nerve and neural sheath on MRI image, and this may lead the radiolo-
gist to be confused between these two differential diagnoses. 

Although there are only a few sporadic case reports about PNS involvement of granulo-
cytic sarcoma, the reports about CNS, or spinal cord involvement, are better organized. 
According to Seok et al. (2), when we look at the granulocytic sarcoma of spinal nerve, 
the lesion usually appears at the epidural space of the central spinal canal, epidural re-
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gion along the nerve root course, thickening of the nerve itself, or a prevertebral lesion. 
In cases of nerve itself involvement, enlarged nerve without epidural mass is presented 
on MRI. As compared with our case, which is involving PNS, it is similar that it appears 
as a nerve enlargement. Thus, through this study about spinal nerve involvement of 
granulocytic sarcoma, we can confirm the various nerve involvement of granulocytic sar-
coma, and one of them shows a finding similar to our case. 

In summary, we report a rare case of granulocytic sarcoma involving sciatic nerve, 
which was the only evidence of relapse in the patient with remission state of AML. Radi-
ologists should be aware of the possibility of granulocytic sarcoma as a differential diag-
nosis when the patient has the history of AML and the image finding shows atypical 
mass or severe form of neuritis. 
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좌골신경의 과립세포육종으로 재발한 
급성 골수성 백혈병: 증례 보고

이승은1 · 정요셉2 · 송석환3 · 박정미1*

과립세포육종은 원시 골수 세포의 골수 외 침범으로 인해 생기는 질환이다. 4년간 급성 골수

성 백혈병의 완치 상태로 지냈던 69세 남자 환자가 왼쪽 다리의 마비, 방사성 통증, 그리고 지

속적으로 악화되는 근력 저하를 주소로 내원하였다. 자기공명영상 검사에서 왼쪽 좌골신경

의 신경초가 두꺼워지고 지방억제 T2 강조영상에서 신호 증가 양상을 보였다. 환자는 수술적 

절제를 받았고 병리학적 검사에서 과립세포육종으로 확진되었다. 과립세포육종이 말초신경

을 침범하는 것은 매우 드물고, 또한 급성 골수성 백혈병의 재발 형태로 유일하게 발현하는 

것 역시 매우 드물다. 우리는 급성 골수성 백혈병이 단독으로 좌골신경에 재발된 증례를 자

기공명영상 소견과 함께 보고 한다.
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