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Abstract

Renal Cell Carcinoma with Leiomyomatous Stroma (RCCLMS) is 
a rare renal cancer with indolent behavior and favorable prognosis. 
We present a case of rare renal cell carcinoma with leiomyomatous 
stroma in a 49-year-old male, with an incidental finding of a 1.6 cm 
renal nodule on MRI scan. The patient underwent partial nephrec-
tomy of the left kidney and subsequent histological examination 
showed an epithelial tumor composed of clear cell cytoplasm with 
low grade nuclear features, surrounded by an abundant smooth 
muscle stroma composed of fascicles of spindle cells. Immunohisto-
chemistry revealed the positive reaction of tumor cells for CK7, CD10, 
CAIX, vimentin and desmin; negative for AMACR. Molecular testing 
via FISH study shows lack of 3p deletion. Final diagnosis of RCCLMS 
was made. The aim of this case report is to highlight the importance 
of awareness of this disease as well as to differentiate RCCLMS from 
other renal cancers with less favorable prognosis and higher degree 
of malignancy like clear cell renal cell carcinoma.
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Introduction

Renal cell carcinoma accounts for approximately 3% of can-
cer cases in adults, and 90-95% of kidney neoplasms. It is also 
more common in males than females (2:1), and rare in children 
[1]. The most common subtype, clear cell renal cell carcinoma, 
accounts for 65-75% of all malignant renal tumors [2]. Renal 
Cell Carcinoma with Leiomyomatous Stroma (RCCLMS) is a rare 
entity that is thought to be distinct from clear cell renal car-
cinoma, though research is still ongoing. The first case report 
was described by Canzonieri et al. in 1993, and since then, The 
International Society of Urological Pathology 2012 Vancouver 
Classification of renal neoplasia and the World Health Organiza-
tion 2016 Classification of renal tumors have classified renal cell 

carcinoma with leiomyomatous stroma as an emerging/provi-
sional entity of renal cell carcinoma [3,4]. Less than 70 cases 
have been reported so far, with no gender predominance, and 
findings showing the right kidney is affected as commonly as 
the left [2]. 

Case report

A 49-year-old, Caucasian male with the history of GERD, 
HTN, WPW s/p ablation (1995), and VP shunt secondary to hy-
drocephalus (2003) presented to our institution for Urological 
evaluation of a left renal mass found incidentally during a previ-
ous MRI to evaluate lumbar radiculopathy. A follow up MRI of 
the abdomen w/wo contrast revealed a 1.6 X 1.2 cm enhancing 
mass in the left lower pole of the kidney. Physical examination 
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and routine blood and serum analysis were unremarkable. The 
patient underwent laparoscopic partial left nephrectomy. The 
patient tolerated the procedure well and postoperative course 
was uncomplicated.

Pathological features

Macroscopically, the partial nephrectomy specimen weighed 
2.89 grams and measured 2.4 X 1.9 X 1.4 cm in overall dimen-
sion. Serial sectioning revealed a 1.5 X 1.4 X 1.1 cm well-circum-
scribed, rubbery mass with tan-pink, homogeneous, solid cut 
surfaces that is less than 0.1 cm from the capsular surface and 
0.2 cm from the renal parenchymal margin. The mass is limited 
to the kidney and does not appear to involve the perinephric 
fat. The surrounding uninvolved renal parenchyma is tan, rub-
bery, and exhibits significant pallor.

Microscopy

There are no characteristic morphological features unique 
for renal cell carcinoma with leiomyomatous stroma. The tumor 
is composed of anastomosing tubules of renal cells with clear 
cytoplasm. The cellular stroma was abundant and composed 
of intertwining bundles of smooth muscle with eosinophilic cy-
toplasm, elongated nuclei without significant pleomorphism, 
atypia, or mitoses. This morphology resembled benign smooth 
muscle tissue (Figure 1A,1B).

Figure 1: Microscopical morphological features of Renal Cell 
Carcinoma with Leiomyomatous Stroma (RCCLMS). A-Tumor is 
composed of nests and trabeculae of neoplastic epithelial cells 
embedded in an abundant fasciculate stroma (HE stain, lower 
magnification); B-Polygonal epithelial cells with clear cytoplasm 
(HE stain, higher magnification).

Results

Studies were performed on one representative block of the 
lesion, and showed positive staining for vimentin, CAIX, CK7 (fo-
cal), CD10, desmin (highlights muscle in stroma); and negative 
staining for AMACR (Figure 2A-2D). A FISH Study was performed 
and showed no loss of Chromosome 3p which confirms that this 
is not clear cell subtype. Based on the morphology, immuno-
profile and molecular genetics results, this tumor is best classi-
fied as Renal Cell Carcinoma with Leiomyomatous Stroma. The 
tumor was diagnosed as RCCLMS and staged as pT1aNx (TNM 
7th edition).

Figure 2: Immunohistochemical staining profile seen in this case of 
renal cell carcinoma with leiomyomatous stroma. A- positive stain-
ing for CAIX; B- focal positive staining for CK7; C- Positive mem-
brane staining for CD10; D- Positive staining for vimentin.

Discussion

Renal Cell Carcinoma with Leiomyomatous Stroma (RCCLMS) 
is included as a provisional entity in the 2016 World Health Or-
ganization (WHO) classification of renal epithelial neoplasia. 
RCCLMS is a rare renal tumor with only a few cases reported 
so far. The cases reported show the age range of 31 to 79, with 
no gender predominance [2]. Most cases are found incidentally 
during routine imaging studies, with only 25% of the patients 
presenting with hematuria [5]. Most cases of RCCLMS were 
confined to the kidneys with patients having stage pT1a tumors 
[6-9]. Biological behavior of RCCLMSs is indolent with favorable 
prognosis.

Upon physical examination, RCCLMS presents as a well cir-
cumscribed, non-encapsulated tumor with a range of diam-
eters from 0.8 to 5.0 cm. The cut surface is typically gray-white 
fibrotic tissues, with no yellow-tan or hemorrhagic areas and 
tumor necrosis, composed of small nests and nodules of renal 
epithelial cells with clear cytoplasms. Carcinoma cells are em-
bedded in a cellular stroma composed of intertwining bundles 
of smooth muscle, showing no significant pleomorphism or 
atypia. The leiomyomatous stromal component is proposed 
to be polyclonal and therefore reactive, rather than neoplas-
tic. A recent study analyzed the clonality of the smooth muscle 
component in 14 selected cases of renal epithelial neoplasms, 
rich in this type of stroma, and found them to be polyclonal in 
all analyzable cases (8 of 14). It is hypothesized to be derived 
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from smooth muscle cells of large caliber veins located at the 
peripheral capsular region or within the collagenous septae of 
the tumors [10].

Table 1: Renal cell carcinoma with leiomyomatous stroma. Review of the literature.

Immunohistochemically, the epithelial component is typi-
cally positive for pancytokeratin, EMA, CK7 and CD10, as well 
as CAIX, pankeratin, vimentin, and HIF1-alpha, as reported in 
the majority of RCCLSs published in the literature (Table 1). The 
stromal component is positive for smooth muscle actin, nega-
tive for HMB-45, MART-1, MiTF [2,11,12]. 

Authors
No. of 
cases

Sex Age
Tumor 

Diameter 
(cm)

Stage Immunohisto-chemical stains                                 Molecular findings

Martinoni et al.  
(2014)

3
F (3)

79, 74, 74
2-3

pT1a (3)

CK7+ (3/3), AE1/AE3+ (3/3) 
34BE12+ (3/3), CAIX+ (2/3) 
CD10+ (1/3), GLUT1+ (3/3) 
S100+ (2/3), AMACR, vimentin-

3p deletion (0/3) VHL mutation (0/3) 
VHL methylation (0/3) VHL copy number 
changes (0/3)

Pecova et al. (2014) 5
M (2), F 

(3) 53, 63, 69, 
63, 63

4
NA

CK7+ (3/5), CD10+ (5/5), CAIX+ 
(5/5), vimentin+ (5/5)

Absence of VHL mutation, 
hypermethylation, LOH3p (5/5), CEP7, 
CEP17 disomy (5/5), No TCEB mutation 
(4/5)

Abrantes et al. (2015) 1 F 72 1.5 pT1a

 CK7+, CD10+, vimentin+, 
EMA+,  vimentin, smooth 
muscle actin, HHF35, desmin 
and caldesmon + (stroma)

NA

Kiremit et al.  (2017) 1 M 31
3.2 & 2.6

cT1a
CK7+, pankeratin+, SMA, 
desmin+ (in stroma)

NA

Petersson et al.  
(2018)

6
M(3)
F(3)

53- 69 1.5 - 2
NA

NA
Absence of VHL mutation, 
hypermethylation,  No TCEB gene 
mutation (2/2)

Bah et al. (2018) 2
M(1)
F(1)

33, 60 1.5 pT1a
CK7+ (1/1), CD10+ (1/1) CAIX+ 
(1/1), vimentin+ (1/1)

TSC2 alteration

Massaeli et al.  (2019) 2
M(1)
F(1)

50, 53 NA
NA MNF117+, PAX8+, CK7+ 

34BE12-, CD10-, WT1-, HMB-
45-

NA

Shah et al. (2020) 18 M-F (1:2) 33-69 1.1 - 4.5 pT1a CK7+, CD10+ (18/18) 
Absence of VHL mutation (14/14), 
mutations (16/16): TSC1 (4), TSC2 (4), 
MTOR (6), and/or ELOC (2)

Gournay et al. (2020) 3 M (3) 22-42 1-3 pT1a
CK7+ (3/3), CK20+ (3/3), CAIX+ 
(3/3), CD10+ (3/3), AMACR- 
(3/3)

TSC1 mutation (1/3), TSC2 mutation 
(2/3), absence of deletion of 3p and/or 
monosomy 8 (3/3), absence of Trisomy 7 
or 17 (3/3) 

Ferguson et al. (2021) 4
M (2) 
F(2)

50-67 1.4 - 3.5 pT1a CK7+, CD10+ NA

Current Case (2021) 1 M 49 1.5 pT1a
CK7+, CD10+, vimentin+ and 
desmin+ (highlights muscle in 
stroma);  AMACR-

Absence of LOH3p

Recent studies have attempted characterization of RCCLMS 
at a molecular level. Only tumors lacking alterations more 
characteristic of CCRCC, such as Von-Hippel Lindau (VHL) gene 
mutation or hypermethylation and loss of heterozygosity of 
chromosome 3p, were considered a distinct entity of RCCLMS. 
However, a TCEB1 mutation has been demonstrated in a subset 
of RCCLMS tumors with similar morphology, suggesting an al-
ternative route of cell signaling in tumorigenesis [13,14].

Additionally, another study has demonstrated sporadic mu-
tations in TSC1 and TSC2 resulted in gene mutations and allelic 
imbalance in patients with a family history of tuberous sclerosis 
[14]. There was a single case report of familial RCCLS associated 
with an atypical tuberous sclerosis complex, where research-

ers suggested TSC2 mutations support the hypothesis that RC-
CLMS is strongly related to abnormalities of the mTOR pathway 
[6]. The relationship between RCCLMS and similar tumors oc-
curring in the setting of Tuberous Sclerosis Complex (TSC) was 
further evaluated, concluding that RRCLMS shows morphologic 
and molecular characteristics distinct from CCRCC and clear 
cell papillary RCC [15]. Furthermore, RCCLMS show recurrent 
mutations of TSC1/TSC2, MTOR, and/or ELOC, consistent with 
hyperactive MTOR complex, demonstrating morphologically 
identical tumors occurring in TSC patients. These findings sug-
gest RRCLMS in TSC patients could constitute a distinct entity 
[15,16]. Lastly, a new study suggests intranuclear inclusions 
are a distinguishing morphological feature of RCCLMS. While 
intranuclear inclusions have been reported in RCC, with more 
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frequency in papillary and chromophobe carcinoma, they are 
typically described as eosinophilic in color and were associated 
with grade 3/4 tumors. In contrast, the study found all cases 
of RCCLMS to have colorless inclusions in tumors with features 
consistent of grade 1/2 [18]. 

Prognosis of RCCLMS is generally good, with a low rate of 
tumor recurrence, highlighting the importance in accurate di-
agnosis. Clinical follow-up of many patients reported in the 
literature did not reveal tumor recurrence or metastasis, with 
surgical resection being curative and the treatment of choice 
[7,8,17]. The major differential diagnosis of RCCLS are other 
renal tumors with similar morphology, including Clear Cell Re-
nal Cell Carcinoma (CCRCC), specifically with abundant smooth 
muscle stroma or sarcomatoid change. Clear Cell Papillary RCC 
(CCPRCC) and Renal Angiomyoadenomatous Tumor (RAT) also 
contains the smooth muscle component and are morphologi-
cally and immunohistochemically like each other, though the 
quantity of smooth muscle stroma is much greater in RAT than 
CCPRCC, and the malignant epithelial cellular features easily 
distinguish RCCLMS from both [2].

In contrast to clear cell RCC which macroscopically shows 
brown to golden yellow areas with hemorrhage or necrosis, 
the cut surface of RCCLMS shows solid white tissue witha “leio-
myoma-like” appearance. Microscopically, clear cell RCCs have 
abundant cytoplasm that is vacuolated or granular, usually with 
indistinct cell borders. Clear cell RCC nuclei have variable atypia, 
irregular contours, haphazard orientation with abnormal chro-
matin and variably prominent nucleoli. In addition, clear cell 
RCC usually has no conspicuous smooth muscle stroma and 
is CK7 negative. Positive staining in RCC is usually PAX8, PAX2, 
and CAIX: Diffuse, membranous in 75-100% of clear cell RCC. 
Generally, positive for CD10 (proximal tubular marker), RCC, vi-
mentin and epithelial markers including AE1 / AE3, CAM 5.2, 
EMA. Differential diagnostic methods from clear cell RCC in-
clude FISH, gene sequencing and methylation-specific multiplex 
ligation-dependent probe amplification analysis; where renal 
clear cell carcinoma will show deletion of chromosome 3p, VHL 
mutation, and VHL methylation abnormalities [7,12]. Ongoing 
research suggests additional differential diagnostic methods 
may include genetic testing specific to mutations of TSC1/TSC2, 
MTOR, and/or ELOC [15,16]. 
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