
Abstract. Background/Aim: Mucinous tubular and spindle
cell carcinoma (MTSCC) of the kidney is a rare histological
type of renal cell carcinoma (RCC). There are few reports
of MTSCC occurring in renal transplant recipients (RTRs).
The aim of this study was to report a case of long-term
survival of a RTR with metastatic MTSCC of the kidney with
sarcomatoid changes. Case Report: A 53-year-old male with
a left retroperitoneal tumor was referred to our department.
He had been receiving hemodialysis since 1991 and
underwent kidney transplantation in 2015. Computed
tomography (CT) revealed suspected RCC, and a radical
nephrectomy was performed in June 2020. Pathological
findings revealed MTSCC with sarcomatoid changes. After
the surgery, multiple metastases appeared in the bilateral
adrenals, skin, para-aortic lymph nodes, muscles,
mesocolon, and liver. We treated the patient with
metastasectomy, radiation therapy, and sequential systemic
therapy with tyrosine kinase inhibitors (TKI). Two years
after the initial surgery, the patient died of cancer while
controlling its progression. Conclusion: We report a RTR
with aggressive and metastatic MTSCC with sarcomatoid
changes, resulting in a longer survival time relative to
multimodal therapy.

Mucinous tubular and spindle cell carcinoma (MTSCC) of the
kidney is a rare histological type of renal cell carcinoma
(RCC) that was initially defined as a low-grade neoplasm
with good prognosis according to the 2004 World Health
Organization (WHO) classification (1). However, several
cases have been reported with aggressive clinical features and
poor outcomes (2-5). Accordingly, the term indolent kidney
cancer was deleted from the 2016 WHO classification.

It is well known that renal transplant recipients (RTRs)
had three to seven times higher incidence of self-kidney
cancer than the general population (6-8). Nevertheless, to our
knowledge, there were no reports of MTSCC in RTRs. 

Herein, we describe the case of RTR with metastatic
MTSCC with sarcomatoid components. 

Case Report

A 53-year-old Japanese male with end-stage renal disease
secondary to renal sclerosis underwent living-related kidney
transplantation in the right iliac fossa in 2015. His
hemodialysis duration was 24 years. He received the
immunosuppressive drugs tacrolimus, mycophenolate mofetil
(MMF), and methylprednisolone. Five years after
transplantation, follow-up computed tomography (CT)
revealed a left retroperitoneal tumor and was referred to our
clinic for further examination and treatment. An enhanced
CT scan showed a left renal tumor (Figure 1A). The tumor
was less enhanced in the early phase (Figure 1B) and more
enhanced in the nephrographic phase (Figure 1C). A tumor
biopsy revealed suspected kidney cancer, and we performed
an open radical nephrectomy with renal hilar lymph node
dissection in June 2020. Pathological findings revealed
MTSCC (pT3a) with sarcomatoid changes and no nodal
metastasis. The surgical specimen measured 11.5 × 9.5×7.0
cm in size, and macroscopic findings showed this tumor was
a nodular mass with a greyish-white cut surface accompanied
by necrosis (Figure 2A). Histologically, this tumor had
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tubular architecture and was composed of fascicles of spindle
cells (Figure 2B). Immunohistochemically, the tumor cells
were positive for PAX8 (Figure 2C) and alcian-blue (Figure
2D), partially positive for alpha-methylacyl-CoA (AMACR)

(Figure 2E) and epithelial membrane antigen (EMA), and
negative for cytokeratin 7, GATA3, calretinin, uroplakin-II,
and WT-1. The Ki-67 index was 53.2% (Figure 2F). After
diagnosis, we changed the MMF to the mammalian target of
rapamycin (mTOR) inhibitor everolimus. CT detected left
adrenal metastases two months after surgery, and we
performed left adrenalectomy in August 2020. The
pathological findings revealed metastatic MTSCC. Six
months after the initial surgery, right adrenal and back skin
metastases appeared, and pazopanib (400 mg/day) was
started. In January 2021, his back skin metastasis was
extensive, and a metastasectomy of his back skin tumor was
performed. Pathological examination revealed a metastatic
MTSCC. The right adrenal metastasis was larger, and para-
aortic LN swelling and tumor mass on the right hip muscle
appeared on positron emission tomography-CT (PET-CT) in
March 2021. As a result, we changed his medication to
axitinib 10 mg per day, and radiation therapy targeting all
metastases was performed (45 Gy/total dose). Although the
size of the metastatic tumors (right adrenal, para-aortic LN,
and right hip muscle) decreased, sigmoid mesocolon
metastasis was found as a new lesion on PET-CT in May
2021. Radiation therapy for sigmoid mesocolon metastasis
was administered (total dose: 45 Gy) in June 2021. The size
of the right adrenal and sigmoid mesocolon metastases
decreased, and the right hip muscle metastasis disappeared;
however, the para-aortic LN was larger, and a new lesion
appeared in the right shoulder muscle in September 2021. In
November 2021, he received radiation therapy with a total
dose of 30 Gy targeted to the right shoulder muscle.
Although the right shoulder muscle was stable disease (SD),
the paraaortic LN and sigmoid mesocolon were progressive
disease (PD), and he received radiation therapy to the
paraaortic LN with a total dose of 45 Gy in January 2022.
Axitinib was discontinued for every radiation therapy
duration. In April 2022, enhanced CT revealed multiple new
metastases in the right trapezius, left axillary soft tissue, and
liver, and metastasis in the sigmoid mesocolon and LN were
PD; his medication was changed to cabozantinib 60 mg per
day. However, his condition gradually worsened, and he died
of cancer in June 2022. 

Discussion

We report the first case of RTR with metastatic MTSCC with
sarcomatoid changes treated with sequential TKI,
metastasectomy, and radiotherapy in a situation where
immune checkpoint inhibitors (ICIs) could not be used,
resulting in a 2-year survival time.

MTSCC of the kidney is an extremely rare histological type,
with fewer than 100 cases reported since it was recognized as
a discrete pathological entity in 2004 (9, 10). Generally,
MTSCC follows an indolent course, and most cases are
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Figure 1. Computed tomography imaging findings. Enhanced computed
tomography coronal section in early phase (A). Horizontal section in
early phase (B), and in nephrographic phase (C).



managed successfully with surgical removal (11). However,
several cases of metastatic MTSCC with an aggressive course
and poor outcome have been reported recently (2), especially
in patients with MTSCC with sarcomatoid components, with a
survival time of less than 1 year (12-14). There is no
recommended systemic therapy for metastatic MTSCC because
it is very rare. The cases of metastatic and aggressive MTSCC
are summarized in Table I. In 2010, Larkin et al. reported that
sunitinib is an effective treatment for patients with MTSCC
(15). However, another study showed that pazopanib was
ineffective for MTSCC (16). Ivey et al. reported that
aggressive surgical resection may be effective for patients with
MTSCC with only LN metastases (10). Takahashi et al.
reported that a patient with metastatic MTSCC who received
nivolumab showed a complete response (17). Fuchizawa et al.
(18) reported that the disease of a 69- year-old male with
MTSCC of the left kidney and multiple bone metastases was
controlled by administering of ipilimumab and nivolumab

combination therapy after cytoreductive nephrectomy, and the
patient remained disease-free without immunotherapy. In
addition, this study suggested that the immune-checkpoint
inhibitors (ICIs) were effective in metastatic MTSCC, similar
to other RCCs (19, 20). However, regarding RTRs, there are
two problems: using immunosuppressive drugs to prevent graft
loss may support the increase in cancer (6), and using ICIs may
induce rejection and graft loss. A systematic review of the
literature found that ICIs may lead to improved cancer
outcomes. However, 42% of RTRs with cancer treated with
ICIs developed acute graft rejection, and 65.5% of them did
not recover and required dialysis (21). In contrast, Murakami
et al. suggested that mTOR inhibitor therapy helped maintain
graft tolerance and achieve tumor immunity simultaneously for
ICI-treated RTRs (22). Because our case study showed that
nivolumab-ipilimumab combination therapy could be feasible
with acceptable complications and is considered effective in
hemodialysis patients with mRCC (23), it was one of the
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Figure 2. Histopathological features of mucinous tubular and spindle cell carcinoma. Macroscopic findings (A). Haematoxylin and eosin stain (B).
PAX8 (C). Alcian-blue (D). AMACR (E). Ki-67 index (F).



treatment choices to use ICIs. We treated him with TKI only
because he wanted to avoid rejection, graft loss, and physical
and psychological distress. Additionally, we treated the patient
with metastasectomy and radiotherapy; nevertheless, he died
of cancer two years after the initial surgery. Most patients with
MTSCC with sarcomatoid changes died of cancer after less
than one year; our patient had 2 years survival time possibly
because of the multidisciplinary therapy. Because a treatment
strategy for metastatic MTSCC has not been established, it is
necessary to accumulate metastatic MTSCC cases in the future. 

Conclusion

We first observed that the RTR of metastatic MTSCC with
sarcomatoid changes treated with sequential TKI therapy,
metastasectomy, radiotherapy, and a switch from MMF to
everolimus, resulted in a 2-year survival time. 
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Table I. Previous case reports of patients with aggressive and metastatic mucinous tubular and spindle cell carcinoma.

Author Age Sex TNM* Metastases Surgery Systemic Sarcomatoid Outcome
(reference) (y) therapy changes (months)

1. Dhillon 2009 (12) 71 F cT2aN1M1 Lung, Bone RN None Positive Death (9M)
2. Larkin 2010 (15) 61 F cT1aN1M1 Bone, Adrenal, LN None Sunitinib Unknown Alive (6M)
3. Arafah 2013 (13) 64 M cT2bN0M0 Liver, Spleen RN None Positive Death (8M)
4. Sokolakis 2017 (16) 49 M cT1aN0M0 Bone, Liver, Lung RN Pazopanib None Death (3M)

(Radiotherapy)
5. Sugimoto 2019 (14) 80 M pT1aN0M1 Liver, Bone PN None Positive Death (7M)
6. Takahashi 2019 (17) 68 M pT3aN1M0 LN, Lung, Bone RN Axitinib, Unknown Alive (12M)

Nivolumab
7. Isono 2020 (2) 43 M pT3aN2M0 LN, Peritoneal RN, Sunitinib, None Death (12M)   

dissemination LND Axitinib, 
Nivolumab

8. Ivey 2021 (10) 39 M pT2bN1M0 LN RN, None None Alive (12M)
Bilateral LND

9. Fuchizawa 2021 (18) 69 M cT2aN0M1 Bone CN Ipilimumab, Unknown Alive (21M)
Nivolumab

10. Present Case 53 M pT3aN0M0 Adrenal, Skin, RN, LND, Pazopanib, Positive Death (24M)
LN, Muscle, metastasectomy Axitinib, 
Mesocolon, Cabozantinib

Liver (Radiotherapy)

*TNM at initial diagnosis or after initial surgery. CN: Cytoreductive nephrectomy; LN: lymph node; LND: lymph node dissection; PN: partial
nephrectomy; RN: radical nephrectomy; F: female; M: male.
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