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All healthcare providers should be familiar with the clinical signs and diagnostic characteristics of primary
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Key clinical message

Primary renal leiomyosarcoma is a rare but highly aggressive tumor with a poor prognosis. Early detection
and surgical excision provide the most effective initial treatment. However, vigilant postoperative surveillance
is critical due to the elevated risk of tumor recurrence and metastasis, as seen in this case. Keywords: case
report; renal; leiomyosarcoma; malignancy; sarcoma.

INTRODUCTION

Primary sarcomas comprise 0.8 to 2.7% of all renal tumors in adults1. Among renal sarcomas, leiomyosarcoma
(LMS) accounts for 50-60% of all cases. It occurs more frequently in females and typically manifests between
the 40s and 60s. The most common signs and symptoms are like those of renal cell carcinoma (RCC), mainly
pain, palpable mass, and hematuria, all of which are indicators of an extensive local disease1.
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Imaging may not always differentiate between leiomyosarcomas and renal cell carcinomas in all patients2. It
has a significant propensity for local recurrence and often metastasizes to distant organs3.

Adhering to Surgical CAse REport (SCARE) guidelines, we report a case of primary renal LMS extending
into the renal vein in a 31-year-old woman patient managed with nephrectomy and adjuvant chemotherapy4.

CASE HISTORY/EXAMINATION

A 31-year-old woman with history of sudden onset, dull and intermittent type right-sided flank pain presented
to emergency. She did not give history of hematuria, burning micturition, urinary frequency, urgency, or fever.
She was diagnosed to have a right renal mass on radiological examination. She underwent a right radical
nephrectomy, the histopathology of which revealed a sarcomatoid tumor with positive immunostaining of
myoid markers (smooth muscle actin and Desmin) and was thus diagnosed as a case of renal leiomyosarcoma.

METHODS

Physical examination was normal. Routine blood investigations were within normal limits. Ultrasonography
of the abdomen revealed a right-sided renal mass. Contrast-enhanced computed tomography (CECT) of the
abdomen revealed an enhancing mass 11.2 cm x 10 cm x 12.3 cm involving the mid and lower pole of the
kidney in its entirety along with an extension to the right psoas muscle, pelvic-ureteric junction, and renal
vein.

A provisional diagnosis of right RCC with inferior vena cava thrombus was made. The patient underwent
an elective right radical nephrectomy with inferior vena cava thrombectomy and the specimen was sent for
histopathological examination.

On gross examination, the cut section of the right kidney showed a heterogeneous mass measuring 13.0 cm x
11.5 cm x 10.5 cm involving the entire kidney. The mass was grey-white with large friable dark brown areas
of necrosis and hemorrhage. Focally, a grey-white area was noted which showed a whorling pattern (Figure
1). The ureteric resection margin was grossly free of tumor.
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Figure 1. Gross specimen of the right kidney: cut section of the kidney showing a heterogenous tumor showing
grey white homogenous area with whorling pattern (black arrow) and areas of necrosis and hemorrhage
(red arrow).

Microscopically, the tumor was composed of spindle-shaped cells arranged in interlacing fascicles, bundles,
and whorls (Figure 2). The tumor cells were moderately pleomorphic with a moderate amount of eosinophilic

3
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cytoplasm, oval to elongated nuclei, vesicular chromatin, and inconspicuous nucleoli. Mitotic figures were
frequent, constituting a 19/10 high power field. Large areas of necrosis and hemorrhage were noted. The mass
involved the renal sinus and perirenal fat, however, Gerota’s fascia was free of tumor. The lymphovascular
invasion was noted. Extensive sampling failed to reveal any epithelial component resembling renal cell
carcinoma. Microscopic examination of the inferior vena cava thrombus revealed a tumor with similar
morphology as in the kidney.

Figure 2 Hematoxylin and eosin (H&E) stain, (x100): Left: tumor composed of spindle cells arranged in
interlacing bundles and fascicles Right: tumor cells with oval to elongated nuclei having blunted ends

Immunohistochemistry was done and tumor cells showed diffuse positivity with smooth muscle actin (SMA)
and focal positivity for desmin (Figure 3). Cytokeratin was negative. A final diagnosis of renal leiomyosar-
coma, high grade (Grade 2) using the French Federation of Cancer Centers System was made. The renal
leiomyosarcoma was staged as pT3bN0M0 , meaning the tumor had extended into the renal vein without
evidence of lymph node involvement or distant metastasis at the time of diagnosis.
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Figure 3: Immunohistochemical staining Left: tumor cells with cytoplasmic immunopositivity for SMA
(x400), Right: tumor cells with focal, weak immunopositivity for desmin. (x400)

The patient underwent two cycles of adjuvant chemotherapy withdoxorubicin (IV 75 mg/m² every 3 weeks).
Four months post-surgery, she developed pulmonary complications, andcomputed tomography (CT) of
the chest confirmed the presence of lung metastases, which ultimately contributed to her death.

DISCUSSION

LMS is a malignant tumor originating from smooth muscle cells and ranks among the most prevalent subtypes
of soft tissue sarcomas. It typically occurs in older individuals, particularly those in their 60s and 70s. The
tumor primarily develops in the extremities, abdomen, retroperitoneum, and uterus. Primary LMS of the
kidney is a rare tumor5.

Previous studies have shown that primary renal LMS is more common in older individuals, typically in
their 60s. However, our patient was relatively younger, presenting in her 40s6. The clinical presentation
of renal LMS is variable and mostly overlapped with that of other renal neoplasms like RCC. Symptoms
typically manifest with the expansion of the tumor, leading to the compression of surrounding structure.
These symptoms include the presence of abdominal mass, lumbar pain, and hematuria, as well as systemic
symptoms like nausea, vomiting, and abdominal pain1. A prior case series of 10 patients with renal LMS
reported lumbar pain as the most common symptom (60%)1.

Radiologically, renal leiomyosarcomas appear as well-circumscribed, expansile, and heterogeneously-
enhancing solid masses on CT scans. These tumors usually project from the kidney in an exophytic fashion.
However, these findings are not specific, and a definitive histopathological diagnosis is essential to rule out
renal cell carcinoma and other tumors7.

Grossly, LMS resembles leiomyoma presenting as a well-defined tumor with a whorled appearance on the
cut surface. However, LMS is fleshier and typically shows areas of necrosis, hemorrhage, and cystic changes.
At a microscopic level, frequent mitoses, necrosis, and increased nuclear pleomorphism are more indicative
of LMS8.
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Histologically, renal LMS must be distinguished from sarcomatoid RCC, leiomyoma, and angiomyolipoma.
Sarcomatoid differentiation in RCC lacks the typical alternating fascicles seen in LMS and predominantly
comprises pleomorphic cells, while LMS exhibits a cellular resemblance to smooth muscle cells8. Immunohi-
stochemistry plays a crucial role in distinguishing between sarcomatoid RCC and LMS. LMS exhibit myoid
marker expression and lack cytokeratin positivity. Previous studies have reported immunohistochemical po-
sitivity rates of 100% for vimentin, 90% for desmin, and 80% for SMA1. However, sarcomatoid renal cell
carcinomas may not consistently exhibit cytokeratin positivity and could express SMA. Similarly, some lei-
omyosarcomas may display cytokeratin and epithelial muscle antigen (EMA) expression9,10. In the latter
situation, the presence of desmin aids diagnosis as it is positive in leiomyosarcoma but not in sarcomatoid
carcinoma11. In our case, a typical spindle cell tumor arranged in interlacing fascicles in conjunction with
immunohistochemistry made diagnosis possible. Renal angiomyolipoma should also be included in the assess-
ment of smooth muscle tumors of the kidney. In renal angiomyolipoma, fascicles of smooth muscle cells are
interspersed with mature adipose tissue and thick-walled blood vessels. Furthermore, angiomyolipoma shows
positivity for melanocytic markers, including HMB-45, which can aid in diagnosis of challenging cases12,13 .

Renal LMS is an aggressive tumor with the most common site for distant metastasis being liver, lung,
and bone14. The prognosis of renal LMS is generally poor as compared to other renal neoplasms with a
median overall survival of 25 months and a 5-year overall survival rate of 25%1. The tumor grade and
the effectiveness of the operative treatment are the independent prognostic factors for long-term survival1.
Radical nephrectomy is the preferred treatment for renal LMS and offers better overall prognostic value. The
use of adjuvant/neo-adjuvant chemotherapy/radiotherapy remains controversial, although sporadic reports
suggest potential benefits in reducing tumor recurrence and achieving long-term survival15 .

CONCLUSION

Renal leiomyosarcoma is a rare tumor, and it should be differentiated from the sarcomatoid variant of renal
cell carcinoma, leiomyoma and angiomyolipoma. It behaves aggressively and has an unfavorable prognosis.
An accurate diagnosis and subsequent management of the tumor requires careful histological analysis and
interpretation of immunohistochemistry markers.
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