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Abstract

Leiomyosarcoma of the kidney is a rare entity, and our understand-
ing of this type of renal sarcomas is limited. A 46-year-old Caucasian 
male presented with a chief complaint of right flank pain for 1 month. 
He came to our facility for an additional opinion regarding the man-
agement of his renal mass. Computed tomography (CT) of the abdo-
men showed an enhancing, heterogeneous right renal mass, consist-
ent with the features of renal cell carcinoma (RCC). Robotic-assisted 
total nephrectomy of the right kidney revealed a tan mass with central 
necrosis that involved the upper pole of the kidney. Based on gross 
specimen observation and immunochemical analysis, the patient was 
diagnosed with high-grade leiomyosarcoma. While the prognosis is 
poor, radical nephrectomy remains the treatment of choice. The po-
tential benefits of adjuvant therapy should be discussed with selected 
patients.
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Introduction

Leiomyosarcoma of the kidney is an exceedingly uncommon 
tumor, accounting for only 0.12% of renal malignancies [1]. It 
is also known to preferentially affect females in their 60s [2]. 
Although leiomyosarcoma is not commonly encountered in a 
clinical setting, the aggressive course of this tumor, its similar-

ity to renal cell carcinoma (RCC), and the potential role of 
adjuvant therapy mandate our understanding of this pathology. 
Here we present our case of renal leiomyosarcoma in a male 
patient along with a review of the literature on this topic.

Case Report

A 46-year-old man presented to our facility for a second opin-
ion regarding the management of his right renal mass shown 
in ultrasound and computed tomography (CT) of abdomen and 
pelvis 10 days prior to his visit. CT scan revealed an enhanc-
ing, heterogeneous, 9.5 cm endophytic right renal mass (Fig. 
1). He had microscopic hematuria on urinalysis and suffered 
from right flank pain of 1 month duration.

His metastatic workup was completed with a chest CT, 
which showed 3 mm lung nodules in the left upper lobe and the 
right lower lobe. Based on the location and characteristics of 
the kidney mass, the clinical diagnosis of RCC was made. The 
patient agreed with the surgical management of his renal mass. 
Transperitoneal robot-assisted total nephrectomy was per-
formed without any complications and with no tumor spillage. 
The adrenal gland was spared, and margin status was negative.

On the hemisection of the kidney by pathology, a tan mass 
measuring 8.0 × 7.5 × 7.5 cm was found to occupy the entire 
upper pole of the kidney. Adjacent ureter, renal vessels and 
lymph nodes were disease-free with no definitive evidence 
of lymphovascular invasion. Surgical margins were negative. 
Upon microscopic evaluation, numerous spindle tumor cells 
were present adjacent to uninvolved kidney parenchyma (Fig. 
2). An interlacing fascicular pattern was observed in groups of 
spindle cells (Fig. 3). Immunohistochemical analysis revealed 
that the tumor was positive for smooth muscle actin, caldes-
mon (Fig. 4), and vimentin, but was negative for S100, BCL2, 
CAM5.2, CK7, CD34 and desmin.

Based on the tumor differentiation, presence of necrosis, 
and level of mitosis (Fig. 5), the final diagnosis of high-grade 
leiomyosarcoma was made. Necrosis was noted. An option of 
adjuvant chemotherapy was considered and was discussed with 
the patient to further reduce the risk of micrometastatic disease. 
The patient was referred to medical oncology for a formal con-
sultation. Postoperatively, the patient is recovering well from 
the surgery, and a 3-month follow-up visit is scheduled with 
CT scan of chest, abdomen, and pelvis for surveillance.
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Discussion

Although it is the most common histological subtype and ac-
counts for 50-60% of total renal sarcomas, leiomyosarcoma 
is still a remarkably rare tumor [2]. The cause of female pre-
dominance is not fully known, but studies suggest that some 
malignancies are associated with genes located on X chro-
mosomes that escape X-inactivation [3]. In this regard, our 
male patient makes our case more unique when compared to 
previous reports (Table 1) [4-9]. In terms of its presenting 
symptoms, leiomyosarcoma mimics other renal malignan-
cies. Clinical presentations tend to be non-specific as patients 

typically complain of flank pain or abdominal pain and hema-
turia. One additional challenge in making the correct diagno-
sis is that conventional imaging is limited as the tumor char-
acteristics seen on imaging may not be sufficient to reliably 
differentiate leiomyosarcoma from RCC [10]. Therefore, it 
is not surprising that renal leiomyosarcoma is often mistaken 
for RCC prior to surgery and subsequent tissue analysis [4, 
5].

Some of the distinguishing pathologic features of leio-
myosarcoma, as opposed to leiomyoma, are the presence of 
cellular necrosis, nuclear polymorphism, and increased mitotic 
rate [6]. These are universal characteristics described in the 

Figure 3. Fascicular arrangement of spindled cells are seen (HE, × 
100). 

Figure 4. Staining for caldesmon, a smooth muscle marker, shows 
strong cytoplasmic positivity (× 100). 

Figure 5. At × 200, numerous mitoses are evident. The nuclei are ci-
gar-shaped with granular eosinophilic cytoplasm. Focal giant cells are 
present. 

Figure 1. Computed tomography of abdomen and pelvis without contrast prior to surgery showed an enhancing, heterogeneous, 
9.5 cm endophytic right renal mass with mild retroperitoneal lymphadenopathy (a) axial view (b) coronal view. 

Figure 2. Sharply demarcated, spindle tumor cells are seen adjacent to 
uninvolved kidney parenchyma (HE, × 40). 
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literature. Microscopically, as with other earlier reports, our 
patient’s pathologic specimen revealed spindle cells with areas 
of necrosis. Although the desmin result was negative in our 
case, immunohistochemical analysis typically shows positive 
expressions for smooth muscle actin, calponin, desmin, and 
h-caldesmon in renal leiomyosarcoma [7] and represents the 
alteration of the bundled arrangement of cytoskeleton, illus-
trating the process of the neoplastic transformation [11]. Im-
munohistochemical examination is also useful to differentiate 
leiomyosarcoma from sarcomatoid RCC when the distinction 
can be difficult based solely on histological comparisons [7]. 
According to the French Federation of Cancer Center classifi-
cation system, grades are assigned based on differentiation, ne-
crosis and mitosis. Because our patient has a high-grade tumor, 
he would likely have a poor prognosis with 5-year survival rate 
less than 40% [12].

The current treatment of choice for renal leiomyosarcoma 
is radical nephrectomy [12]. Demir et al reported a case of ef-
fective management of leiomyosarcoma with nephron-sparing 
surgery, but the size of the described patient’s renal mass had 
not changed for 3 years. Hence, the tumor was more likely a 
low-grade tumor [4]. Considering that a significant proportion 
of aggressive leiomyosarcomas tend to recur locally, radical 
nephrectomy is a superior management option that provides a 
better oncologic control [4].

Although technically challenging, an accurate preopera-
tive diagnosis may be beneficial as neoadjuvant chemotherapy 
can be utilized to treat potential micrometastasis in leiomyo-
sarcoma [13]. Moreover, adjuvant radiotherapy and chemo-
therapy may be used in the care of patients with renal leiomyo-
sarcoma. Sharma et al described a low-grade leiomyosarcoma 
case where the patient received post-operative chemotherapy 
with mesna, adriamicin, ifosfamide, and dacarbazine regimen 
and sandwich radiotherapy with a dose of 44 Gy in fractions 
to the renal bed and adjoining lymphatic area [10]. We advised 
our patient about the potential benefits of adjuvant chemo-
therapy despite his negative margin status and the absence of 
metastasis. Our recommendation was based on his high-risk 
features including abdominal/retroperitoneal location, size 
greater than 5 cm, high-grade histology, and presence of necro-
sis [14]. While both neoadjuvant and adjuvant therapies may 
benefit a selected group of patients, no randomized control tri-
als have demonstrated their long-term effects and should be 
individually tailored.

Conclusion

Primary leiomyosarcoma of the kidney is a rare, but an im-
portant tumor that may present similarly to other renal malig-
nancies. Because the presenting symptoms and results from 
imaging tests do not provide a sufficient ground for accurate 
and timely diagnosis, a high index of suspicion should be 
maintained. Although surgical excision is the gold standard 
treatment for renal leiomyosarcoma, both neoadjuvant and 
adjuvant treatment modalities should be considered to better 
accomplish oncologic control. Therefore, patients with re-
nal leiomyosarcoma should be referred for multidisciplinary 
management (urologic oncology/surgical oncology, medical 

oncology, and radiation oncology) at an experienced sarcoma 
center.
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