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Abstract

Mucinous tubular and spindle cell carcinoma (MTSCC) is a rare type of renal cell carcinoma (RCC) recognized as an independent entity in
the latest WHO (World Health Organization) classification. We here report a case of a 51-year-old female patient with MTSCC, who presented
with abdominal pain and left lower pole kidney lesion on the computed tomography scan. A robotic-assisted laparoscopic partial nephrectomy
was performed. The diagnosis was confirmed on histopathological examination. MTSCC is rare and generally indolent. Either partial or radi-
cal nephrectomy is usually curative. The prognosis is usually favorable. However, occasionally, MTSCC could demonstrate aggressive features
requiring systemic therapy. There are also several mimickers of MTSCC, which carry different prognostic and treatment profiles. Histological,
immunohistochemical, and molecular genetic profile are useful in diagnosing the disease.
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Introduction the management. Literatures of MTSCC are predominantly

Mucinous tubular and spindle cell carcinoma (MTSCC) is
a rare type of renal cell carcinoma (RCC) recognized as an
independent entity in the latest 2022 WHO (World Health
Organization) classification (1). MTSCC is generally indo-
lent in behavior and excision is usually the treatment of
choice. Nevertheless, there are some mimickers that demon-
strate different prognostic and treatment implications.
Vigilant histopathological examination is crucial to guide

case reports and series. In this paper, we present a case of
MTSCC and a comprehensive literature review.

Case Report

A 5S1-year-old lady presented to our institute with abdominal
pain. Physical examination was unremarkable. Ultrasound
of the abdomen showed a 1.6 cm hyperechoic mass at the
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lower pole of the left kidney. A computed tomography (CT)
scan was thus performed, which showed a 1.7 X 1.4 x 1.7
cm hypodense contrast-enhanced lesion in the lower pole of
the left kidney (Figure 1); the mass was mainly endophytic.
There was no invasion to the perinephric fat and the renal
vein was patent. The RENAL nephrometry score was 7. A
robotic-assisted laparoscopic left partial nephrectomy was
performed with the left lower pole branch selective clamping.
The total warm ischemic time was 25 minutes. There was no
complication.

The gross examination of specimen revealed a pinkish
nodule measuring 2.2 X 2 X 1.5 cm and weighing 3.8 g. No
necrosis was noted. Microscopically, the tumor was covered
by a thin fibrous capsule partly surrounded by a thin rim
of renal tissue (Figure 2A). The tumor consisted of closely
packed tubules with scattered long tubular structures (Figure
2B). There was myxoid stroma and the extracellular mucin
areas were highlighted by Alcian Blue staining (Figure 2C
and 2D). The cuboidal tumor cells had moderate amount of
pale to light eosinophilic cytoplasm with transition to spin-
dle cells (Figure 2E and 2F). Mitotic activity was inconspic-
uous, and necrosis was not found. Immunohistochemically,
it showed positivity for EMA (epithelial membrane antigen)
(Figure 2G), AMACR (alpha-methylacyl-CoA racemase)
(Figure 2H), CK7 (cytokeratin 7) (Figure 2I), PAXS8 (Figure
2J), and CD56 (Figure 2K). MIB-1 proliferation index
showed a rate of less than 1% (Figure 2L). The diagnosis of
MTSCC was confirmed. The TNM (tumor, node, metasta-
sis) stage was pTla; no adjuvant treatment was given; and a
surveillance scan was arranged.

Discussion

MTSCC is a rare type of RCC, first recognized as a distinct
entity in the 2004 WHO guideline. It was previously classi-
fied under different subtypes of RCC, including low-grade
collecting duct carcinoma, RCC with unusual differentiation,
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low-grade tubular mucinous renal neoplasm, and so on
and so forth. It primarily impacts females (3-4:1) and has
a broad age range of presentation, extending from 13 to 82
years (mean age 53 years) (2, 3). Fewer than 50 cases were
reported in the Chinese population, and never reported in
Hong Kong. Most MTSCC are found as incidental findings.
Some present with symptoms such as flank pain, abdominal
mass, and hematuria. Radiologically, it shows iso- or slight
hypoattenuation on CT. On magnetic resonance imaging, it
usually demonstrates mild hypointensity with focal hyper-
intensity on the T2 phase, diffusion restriction on DWI
(diffusion-weighted imaging), and multiple patchy enhance-
ment in the corticomedullary phase (4).

Macroscopic examination commonly shows a well-defined
tumor located in the renal cortex, where the surface is usu-
ally shiny and mucoid with homogenous color and firm in
consistency (2). Microscopically, MTSCC is usually charac-
terized by a combination of tubular and spindle cells sepa-
rated by various amounts of mucinous stroma. Tubules are
usually arranged parallelly and packed. Transitions between
tubular and spindle cells are often seen. Variations in pattern
such as mucin-poor, spindle cell-dominant, and high nuclear
grade presentations were reported (5). Necrosis and mitoses
are rare. A tumor with aggressive behavior usually exhibits
atypical histological features such as high-grade transforma-
tion and sarcomatoid transformation (2). High-grade trans-
formation of MTSCC demonstrates features like necrosis,
high-grade nuclei, increased mitosis, vascular invasion, and
solid or infiltrative growth (6). Sarcomatoid transformation
typically shows an expansile growth of high-grade spindle
cells (7). Immunohistochemically, MTSCC consistently show
positivity for EMA (95%), AMACR (93%), and CK7 (81%)
(8). Variable expressions are shown in HMWK (high molec-
ular weight kininogen) (15%), CD10 (15%), RCC Ma (7%),
and c-kit (5%).

The immunohistochemical profile (above) shows similarity
to that of papillary RCC (PRCC) (1). Therefore, PRCC with

Figure 1: Contrast-enhanced computed tomography images. (A) axial image, (B) coronal image.
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Figure 2: Histopathology and immunochemistry images. (A) The nodular tumor is partly covered by a thin fibrous capsule and
partly by renal tissue. (B) Elongated tubular structures and cord-like growth. (C) The stroma is myxoid with areas of extracel-
Iular mucin. (D) The mucin is highlighted by Alcian Blue staining. (E and F) Spindle cells are seen adjacent to cuboidal tumor
cells. (G to K) The tumor cells are positive for EMA (G), AMACR (H), CK7 (I), PAX8 (J), and CD56 (K). (L) MIBI is gener-
ally less than 1%.

sarcomatoid differentiation, which has poorer outcomes, is
sometimes regarded as a mimicker of MTSCC. Yet, MTSCC
has a distinct molecular genetic profile. FISH (fluorescence
in situ hybridization)-based studies showed that MTSCC
commonly exhibit multiple chromosomal losses involv-
ing chromosomes 1, 4, 6, 8, 9, 13, 14, 15, and 22. Clinically
aggressive MTSCC may also show CDKN2A/2B (9p) dele-
tion and additional complex genomic alternations (6, 9).
Other differential diagnoses include sarcomatoid RCC, mes-
enchymal neoplasms such as smooth muscle tumors (SMTs),
and inflammatory myofibroblastic tumor (IMT) (10).
Sarcomatoid RCC usually demonstrates pleomorphic and
hyperchromatic nuclei and increased mitotic activity and
necrosis (11). SMT and IMT usually exhibit more elongated
nuclei and clear fascicular arrangement, and strongly posi-
tive for SMA (alpha smooth muscle actin) (Table 1) (12).
MTSCC is usually considered a low-grade malignancy
exhibiting an indolent course. Tumors are commonly of
low stage (T1, T2) and are amenable to partial or radical
nephrectomy. Few case reports and series showed recurrence,
regional lymph node, and distant metastasis, usually associ-
ated with high-grade features (3). Yet, rare cases illustrated

that MTSCC with classical morphology were also capable
of metastatic behavior (13). The mainstay treatment for
MTSCC remains surgical excision, either partial or radi-
cal nephrectomy. Although recurrence is unlikely, a close
follow-up with surveillance scan is recommended. For met-
astatic MTSCC, there are currently no established guidelines
or trials regarding systemic treatment. There are case reports
showing long-lived response with the of use of sunitinib as
first-line treatment (3). There are also case reports document-
ing the use of nivolumab or the combination of nivolumab
plus ipilimumab (14).

The functional and oncological outcomes of MTSCC
after partial nephrectomy is generally favorable—with pre-
served renal function and low recurrence rate. Although
recurrence after partial nephrectomy is infrequent, early
diagnosis is crucial as surgery is the most effective treatment.
Besides, should there be recurrences, it usually occurs late
(median 5-6 years) (15). Therefore, surveillance with imag-
ing is recommended. The current European Association of
Urology (EAU) guidelines advocate for a risk-stratified sur-
veillance approach (16). For example, for the patient in this
case report (with pTla low-grade non-clear cell RCC), CT
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should be performed at 6, 18, and 30 months, followed by
imaging every two years thereafter. Imaging for oncological
surveillance may be discontinued after three years, taking
into account the patient’s comorbidities, age, life expectancy,
and preference.

Conclusion

MTSCC is a type of rare and generally indolent renal tumor.
Patients are often asymptomatic and tumors are found inci-
dentally. The prognosis is usually favorable. Either partial
or radical nephrectomy is usually curative. However, occa-
sionally, MTSCC could demonstrate aggressive features.
And there is a small chance of metastasis, requiring systemic
therapy. There are also several mimickers of MTSCC, which
carry different prognostic and treatment profiles. Clinicians
and pathologists have to be vigilant when diagnosing
MTSCC.
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