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Abstract 

Pembrolizumab has been used as a second-line systemic therapy for urothelial carcinoma. We 

herein report a case of cisplatin-resistant renal-pelvic urothelial carcinoma that was success-

fully resected after pembrolizumab treatment. A 74-year-old woman was referred to our hos-

pital for further examination for gross hematuria and a renal-pelvis tumor. Retrograde pyelog-

raphy showed a defect lesion in her renal pelvis and urinary cytology of the renal pelvis showed 

class V. Because staging CT could not deny lung metastasis, we planned to perform nephro-

ureterectomy after evaluating the response to neoadjuvant chemotherapy. After three courses 

of gemcitabine and cisplatin chemotherapy, the original site showed progression; thus, 

nephro-ureterectomy was cancelled. We introduced pembrolizumab as a second-line therapy. 

After four courses of pembrolizumab treatment, the size of the original lesion was significantly 

decreased. During these therapies the lung tumor size was unchanged; thus, we determined 

that the lung tumor was not metastatic and performed nephro-ureterectomy. A pathological 
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examination demonstrated that the tumor was completely resected with a negative surgical 

margin. We described the first case in which cisplatin-resistant renal pelvic tumor was success-

fully resected after pembrolizumab treatment. © 2019 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Upper urinary tract urothelial carcinoma (UUT-UC) is sometimes diagnosed in an ad-
vanced stage and sometimes gives up complete surgical resection [1–3]. Even in cases where 
nephro-ureterectomy was performed, recurrence has been reported. At the time of initially 
metastatic or recurrence cases, cisplatin-based chemotherapy is introduced, but almost all 
cases develop a cisplatin-resistant status [4]. Recently, an immune checkpoint inhibitor, pem-
brolizumab, has been introduced as a second-line chemotherapy for cisplatin-resistant cancer. 
In a KEYNOTE study, pembrolizumab showed efficacy in urothelial carcinoma, and a sub-
group analysis showed more favorable effect in renal pelvis cancer [5, 6]. Despite this effec-
tiveness, a case of complete surgical resection after pembrolizumab treatment has not been 
reported. We herein report the first case in which cisplatin-resistant renal pelvic cancer was 
successfully resected after the administration of pembrolizumab chemotherapy.  

Case Presentation 

A 74-year-old woman was referred to our hospital due to gross hematuria in March 2018. 
Cystoscopy showed no bladder tumor and urinary cytology showed class V. CT revealed a 
right renal pelvic tumor of 6.8 cm diameter and a small lung tumor (0.8 cm) was observed 
(Fig. 1a, b). Retrograde pyelography showed a right renal pelvic mass and urinary cytology of 
her renal pelvic urine showed class V (Fig. 1c). Based on these findings, right renal pelvic can-
cer with suspected lung metastasis was diagnosed.  

Although lung metastasis was suspected, because the tumor was small and located at a 
single site, we planned to perform radical nephro-ureterectomy after neoadjuvant systemic 
chemotherapy of gemcitabine and cisplatin (GC). After three courses of GC treatment, CT re-
vealed progression of the mass and adherence to the intestine, with no change in the lung 
mass. Surgical resection was cancelled due to progression of the tumor. Pembrolizumab was 
administered as a second-line treatment. After four cycles of pembrolizumab treatment, the 
tumor decreased in size and surgical resection became possible (Fig. 2). We paused pembroli-
zumab treatment at the fourth cycle and planned to perform nephro-ureterectomy. The lung 
tumor did not change during treatment with GC or pembrolizumab. The primary tumor site 
continued to shrink until just before nephro-ureterectomy. During surgery the tumor was 
found to have severely adhered to the peritoneum. Consequently, the kidney was resected 
with the peritoneum (Fig. 3a, b). The final pathological diagnosis was invasive urothelial car-
cinoma (pT3), high grade, with a negative surgical margin (Fig. 3c, d). Most of the tumor was 
replaced by foamy histiocytes (Fig. 4a–c). The patient was free from recurrence at 6 months 
after surgery. 
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Discussion 

UUT-UC accounts for approximately 5% of urothelial cancers [3, 6, 7]. Radical nephro-
ureterectomy is the gold standard treatment for localized UUT-UC. However, UUT-UC is cor-
related with a high incidence of tumor recurrence and poor patient outcomes. GC therapy is a 
standard treatment for advanced or recurrent UUT-UC. Based on the results of the KEYNOTE 
study, pembrolizumab was introduced as a second-line treatment for urothelial carcinoma in 
Japan. Although this showed effectiveness, there have been no previous reports showing com-
plete surgical resection after pembrolizumab treatment [5, 6]. 

We firstly report the complete surgical resection after pembrolizumab treatment. In the 
KEYNOTE study, UUT-UC showed a favorable response to pembrolizumab treatment and a 
sub-group analysis revealed that the outcomes in cases involving renal pelvic tumors were 
more favorable than those involving bladder cancer [5]. We also investigated the PD-L1 ex-
pression and found that it was not expressed at the tumor site. Because no biopsy was per-
formed before the initiation of pembrolizumab therapy, the PD-L1 expression was not evalu-
ated before the start of pembrolizumab treatment. In non-small cell lung cancer, pembroli-
zumab shows significantly higher efficacy in the treatment of PD-L1-positive patients than in 
the treatment of PD-L1-negative patients [8]. We hypothesized that a location within the renal 
pelvis might be a clue to identifying cases in which pembrolizumab can be expected to show 
higher efficacy.  

This patient underwent nephro-ureterectomy after four courses of pembrolizumab treat-
ment because CT showed a significant decrease in the size of the tumor and we determined 
that surgical resection was feasible. Although a pathological examination confirmed that the 
tumor had diminished, it was tightly attached to the peritoneum. Thus, more courses of pem-
brolizumab might have contributed to easier surgical resection. 

We reported a first case in which surgical resection of cisplatin-resistant tumor in the 
renal pelvis became possible after pembrolizumab treatment. 
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Fig. 1. a, b CT of the renal pelvic tumor and lung tumor. c Retrograde pyelography. 
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Fig. 2. The clinical course from the initial diagnosis to the pre-surgical status. 

 

 

 

Fig. 3. a, b The tumor was tightly attached to the peritoneum and was resected with the peritoneum. c,  

d Most of the tumor was diminished; however, a residual tumor was still present. 
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Fig. 4. a–c Hematoxylin-eosin staining of the tumor. c Most of the tumor changed to foamy histiocytes. 
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