
ABSTRACT
At one point or another in their lives, most people will 
experience some degree of shoulder pain. It may be secondary 
to a variety of underlying pathology. We report a case of 
shoulder pain caused by a granulocytic sarcoma (chloroma) 
in chronic myeloid leukemia (CML) patient misdiagnosed 
initially as synovitis. Although granulocytic sarcoma has many 
classic musculoskeletal manifestations, to our knowledge, a 
case of CML concurrent with chloroma of the shoulder joint 
has not been reported in the literature. We must not forget 
that the shoulder pain arising from granulocytic sarcoma may 
be the initial presenting feature of underlying hematological 
malignancy such as CML.
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Introduction

Granulocytic sarcoma is usually associated with acute myeloid 
leukemia (AML), chronic myeloid leukemia (CML), and other 
myeloproliferative disorders.[1,2] The bone marrow is thought to be 
the origin of granulocytic sarcoma, which travels to extraosseous 
locations via Haversian canals.[3-5] Granulocytic sarcomas are 
found most often in bones,[6,7] particularly those of the face and 
cranium. The ribs, spine, and sacrum[8-10] may also be affected, 
but granulocytic sarcomas of the long bones are seen less often. 
Owing to its rareness in extremities, granulocytic sarcoma is an 
almost unknown tumor for the general orthopedic surgeon.

Case Report

A 38-year-old right hand dominant male was diagnosed as 
having CML, in March 2009, due to the presence of neutrophilic 

leukocytosis (2.25 × 108/l; lymphocytes: 2%; neutrophils: 40%; 
basophils: 3%; mature myeloid cells: 51%, and myeloblasts cells: 
4%) treated elsewhere. Patient was on capsule hydroxyurea 500 mg 
QID without interruption for the last 2 years. He complained 
of right shoulder pain of 3 weeks’ duration and swelling. The 
patient reported to an orthopedic surgeon, who noted that the 
right shoulder had decreased range of motion and the patient was 
using the arm significantly less. Synovitis was at the top of the 
early differential, and the patient was treated conservatively with a 
combination of nonsteroidal anti-inflammatory drugs, appropriate 
antibiotics, and physical therapy for a period of 1 month. 
Symptoms persisted despite the conservative therapy and then 
the patient reported to this institution for further evaluation and 
management.

At presentation, the patient was afebrile, but in a bad general 
condition. Physical examination revealed a diffuse swelling of 
12 cm × 10 cm over the anterolateral aspect of right proximal arm, 
severe tenderness over the neck of humerus, and loss of shoulder 
motion [Figure 1]. The skin over the affected area was tense, shiny, 
erythematosus, and with dilated vein. Per abdomen examination 
revealed mild splenomegaly. There was no evidence of rash or 
petechiae or purpura. Other systemic examination was within 
normal limits. The patient was admitted for further evaluation.

A complete hemogram showed raised erythrocyte sedimentation 
rate (ESR; 100 mm/h), C-reactive protein (CRP; 61 md/dl), 
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and white cell count (12,600/mm3). Differential leukocyte 
count showed; neutrophils - 54%, lymphocytes - 12%, 
monocytes - 1%, basophils 4%, eosinophils - 3%, blast cells - 
0%, promyelocytes - 0%, myelocytes 4%, metamyelocytes 14%, 
and band cells - 8%. Coagulation time, bleeding time, clot 
retraction, and plasma fibrinogen levels were within normal 
limits.

Anteroposterior (AP) radiograph of the shoulder joint shows 
soft tissue shadow with osteopenia. Congruency of the joint 
is maintained. X-ray findings were inconclusive [Figure 2]. 
MRI showed well-defined, heterogeneous, altered signal 
intensity soft tissue mass lesion involving proximal part of 
right humerus with cortical breaks in the humeral head and 
neck completely encasing and infiltrating it (7.9 cm × 7.6 cm 
axially and 14.7 cm craniocaudally) with marrow edema and 
infiltration into adjacent soft tissue [Figure 3a-d]. Fine needle 
aspiration cytology (FNAC) from swelling shows large, round, 
hyperchromatic nucleus with scanty cytoplasm admixed with 
plenty of lymphocytes in hemorrhagic background suggestive of 
undifferentiated round cell sarcoma of soft tissue. Patient was 
advised biopsy for cytological correlation. Core needle biopsy 
was taken from the lesion and was sent for histopathological 

analysis after standard pathological processing. Biopsy revealed 
fibroconnective tissue stroma infiltrated by immature leukemic 
cells [Figure 4a and b]. Once the diagnosis was confirmed, 
the patient was referred to the department of oncology and 
hematology for further management.

Discussion

Granulocytic sarcoma is an uncommon, malignant solid 
extramedullary tumor of immature myeloid cells. It occurs 
primarily in patients with leukemia or other myeloproliferative 
disorders,[11] but there are cases reported without any detectable 
evidence of leukemia in the peripheral blood or bone marrow.[12] 
Allen Burns first described the lesion in 1811.[13] Due to their 
characteristic green color that fades on exposure to air, King[14] 
in 1853 named these tumors as chloroma. This color is due 
to the presence of myeloperoxidase (verdoperoxidase) in the 
tumor cells. Rappaport[15] suggested the term ‘granulocytic 
sarcoma’ considering the association of these tumors to 
leukemia. Rigorous literature survey reviews revealed bone 
and periosteum as the most frequent site of involvement in 
patients with chloroma,[6,7] which usually occurs by migration of 
leukemic cells from bone marrow through Haversian canals.[4,16] 

Figure 1: Diffuse swelling over right shoulder joint; tense shiny skin

Figure 2: Plain anteroposterior radiograph of right shoulder showing 
soft tissue shadow with subtle diffuse osteopenia and increased joint 
space causing inferior subluxation of humeral head. Congruency of 
the joint is maintained

Figure 3: (a) Coronal T1-weighted (T1W) image, (b) Coronal T2W image, (c) Axial T2 fat sat image, and (d) Axial T1W image showing a large, 
well-defi ned heterogeneous soft tissue mass around the glenohumeral joint, proximal arm, axillary and scapular region invading the tendons 
and muscles and infi ltrating the marrow of proximal humerus with cortical breaks in the humeral head and neck. Lesion is also seen invading 
the glenohumeral joint causing inferior displacement of humeral head. The mass lesion appears isointense to muscle on T1W sequence and 
heterogeneously hyperintense on T2W sequence
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differential diagnosis in the mind of orthopedic surgeons tackling 
osteoarticular pathology in leukemic patients.
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Intra-articular chloroma are exceedingly rare with only few 
reports in the literature.[11,17-20] The tumor is capable of local 
soft tissue invasion resulting from destruction of the cortex and 
medulla with an adjacent soft tissue mass and periostitis.[21] 
Nonspecific laboratory findings, vivid presentation due to its 
location and mass effects frequently pose a diagnostic dilemma 
for clinicians resulting in misdiagnosis. Diagnosis usually 
requires imaging such as CT,[21] MRI, and tissue biopsy. MRI 
is sensitive but lack specificity.[22] Immunohistochemistry is 
found to be most useful in the diagnosis and characterization 
of these extramedullary solid tumors in non-leukemic patients. 
The diagnosis is usually confirmed by biopsy in patients with a 
history of leukemia. Occurrence of chloroma in patients with 
myeloid leukemia indicates warning signs of acute myelogenous 
leukemia or onset of accelerated disease or blast crisis of 
CML[23,24] and is usually associated with poor prognosis.[25] In 
our case, the patient was treated with systemic chemotherapy 
and palliative radiotherapy. Owing to tumor progression, the 
response was poor and the patient died 6 months after initial 
presentation.

Conclusion

The protean nature of its presentation owing to various sites of 
occurrence[5] and the similarity of the symptoms to those of a 
synovitis or arthritis, especially in early stages of musculoskeletal 
involvement mean that it is easily overlooked. It must be 
borne in mind that occasionally the initial presenting features 
of underlying hematological pathology such as CML may 
be shoulder pain arising from CML-associated granulocytic 
sarcoma. Present case report is an effort to encourage general 
orthopedic surgeons to consider granulocytic sarcoma amongst 
their differential diagnoses of shoulder pain, especially in 
conjunction with leukemia. Chloroma requires early detection 
because a focal relapse could eventually be alleviated by local 
therapy (e.g. radiation).[26] Diagnosis, however, can prove to be an 
arduous task because clinical and laboratory data are inconclusive 
resulting in misdiagnosis and delay in therapy. Presence of 
musculoskeletal complaints in leukemic patient should alert 
the attending trauma surgeon to carry out rigorous diagnostic 
workup for associated and underlying pathology.

We report this case due to its rarity and varied delayed mode 
of presentation, and so that chloroma is considered as a 

Figure 4: (a) Shows collection of basophilic cells (hematoxylin and 
eosin (H and E), × 10). (b) Shows clusters of immature round cells 
(H and E, × 40)
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