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Abstract
In a rare case, free from systemic therapy, deferred cytoreductive nephrectomy was implement-
ed in treating an advanced renal cell carcinoma with liver, lung, and splenic colon metastases. 
A 59-year-old man diagnosed with advanced renal cell carcinoma underwent deferred cyto-
reductive nephrectomy due to a partial response to systemic treatment after a period of 
1 year. After the surgery, no additional treatment was implemented. Furthermore, after 10 
months, the patient had no recurrence of renal cell carcinoma. Through a review of this case 
and deferred cases in the current literature, we could emphasize the importance of image 
evaluation and pathological findings as an indication for surgery and subsequent treatment 
options. However, there is room for debate with regards to the indications for deferred cyto-
reductive nephrectomy as well as a therapeutic strategy after the surgery. This report dis-
cusses the significance of deferred cytoreductive nephrectomy in terms of prognosis and 
quality-of-life improvement in advanced renal cancer.
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Introduction

The indications of deferred cytoreductive nephrectomy (CN) in advanced renal cell 
carcinoma have not been clarified. Deferred CN can be used as an effective method in 
improving the prognosis of renal cell carcinoma [1]; however, its efficacy is not fully discussed 
[2]. Even though adverse events have been reported to immune checkpoint inhibitors and 
tyrosine kinase inhibitors [3, 4], postoperative systemic therapy is not discussed adequately. 
We observed a case in which deferred CN was successfully used to treat renal cell carcinoma. 
Throughout this case report, we will discuss the efficacy and indications of deferred CN.

Case Presentation

The patient was a 59-year-old man, with no significant family or medical history. He 
was diagnosed with advanced renal cell carcinoma after examination by a physician and 
was thereafter introduced to our department. Contrast-enhanced computed tomography 
(CT) showed a left renal tumor, multiple lung metastases, a liver metastasis, and left adrenal 
metastasis. Furthermore, infiltration into the pancreas, spleen, and descending colon was 
also suspected (Fig. 1). We performed a percutaneous biopsy of the left renal tumor for path-
ological diagnosis as an unresectable renal cell carcinoma. Pathological findings revealed 
clear cell carcinoma with an acidophilic cytoplasm using hematoxylin-eosin-staining. The 

a b
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Fig. 1. Contrast-enhanced CT at the time of diagnosis. a Tumor with a major axis of 98 mm is found in the 
upper pole of the left kidney. b Bilateral lung metastases are indicated using arrows. c Liver metastasis is 
indicated using a circle. d Left adrenal metastasis is indicated using a circle. e Spleen infiltration of the pri-
mary lesion is indicated using a circle. f Descending colon infiltration of the primary lesion is indicated using 
a circle.
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patient was diagnosed with cT4N0M1 renal cell carcinoma using the International Meta-
static Renal Cell Carcinoma Database Consortium (IMDC) guidelines and was classified as 
intermediate risk. In the scoring system of the Registry for Metastatic Renal Cell Carcinoma 
(REMARCC), the patient was scored by the number of metastases, lung metastases, and 
liver metastasis [5]. We started a nivolumab and ipilimumab combination regimen as the 
first-line therapy due to the patient still being relatively young [2]. Additionally, this 
regimen has a good expected prognosis in the long run as well as the highest complete 
response rate. After four courses of first-line therapy, CT showed reduction of the primary 
lesion and liver lesion. The effect of poor contrast enhancement in the liver lesion had 
suggested the effect of treatment. CT also indicated the disappearance of the lung lesions, 
left adrenal lesion, and reduced infiltration to the pancreas, spleen, and descending colon. 
However, grade 1 immune checkpoint-related interstitial pneumonia, destructive thyroiditis, 
and hypopituitarism appeared after four courses of the first-line therapy. Pneumonia and 
thyroiditis improved with conservative treatment, while hypopituitarism improved with 
temporary steroid replacement therapy. Thereafter, monotherapy using nivolumab was 
implemented as the first-line treatment strategy; however, it was discontinued due to 
immune-related adverse events, specifically a repeated case of pneumonia. Due to the 
above observations, the treatment strategy was amended and cabozantinib was used as the 
second-line therapy. After initiating cabozantinib (60 mg/day), symptoms such as fatigue, 
hoarseness, and hand-foot syndrome appeared. The dose of cabozantinib was then reduced 
to 40 mg/day; however, the adverse reaction to the drug remained throughout the course 
of the second-line therapy. The reduced appearance of the liver lesions (Fig. 2a) and primary 
lesion (Fig. 2b) was maintained for almost 1 year after the start of the first-line therapy 
strategy. We established that the patient exhibited a partial response to the systemic treatment 
strategy. Even though the adverse reaction was minor, the patient had a strong desire to 
be free from the negative effects caused by cabozantinib. Due to a partial response to the 

a b

Fig. 2. Contrast-enhanced CT just before deferred cytoreductive nephrectomy. a Compared with Figure 1a–
f, the left renal tumor has shrunk and infiltration of the spleen and descending colon has reduced after sys-
temic treatment. b Reduction and disappearance of liver metastasis after systemic treatment is indicated 
using a circle.
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systemic treatment, deferred CN was performed 53 weeks after the start of treatment in 
order to achieve a complete response. The primary lesion adhered strongly to the pancreas, 
spleen, and descending colon. The pancreas could be detached from the primary lesion; 
however, the adhesion to the spleen and the colon was so severe that a total splenectomy 
and a partial colectomy were required to remove the primary lesion. The total operation 
time was 6 h and 17 min, and the amount of blood lost intraoperatively was 567 mL. The 
resected specimen macroscopically showed a white lesion of 7 cm × 6 cm in the upper pole 
of the kidney (Fig. 3a). Pathological findings revealed viable renal cell carcinoma existing 
only in a very small area of 2 mm–3 mm, which indicated that most of the tumor had disap-
peared with the subsequent appearance of fibrosis due to the systemic treatment (Fig. 3b). 
Although pancreatic fistula appeared on day seven after the surgery, the patient was discharged 
on day 31 in generally good condition. He was observed following the surgery, with no imple-
mentation of further systemic treatment, due to the positive pathological findings. At 6 months 
post-surgery, local recurrence, progression in metastatic lesions, and development of new 
metastatic lesions were not observed.

Discussion and Conclusion

Deferred CN refers to the use of surgical means to remove renal cell carcinoma lesions 
selectively in patients who show a favorable response to upfront systemic therapy [6]. In the 
field of respiratory surgery, primary lesion resection following the use of immuno-oncology 
(I-O) drugs for metastatic lung cancer has been performed with a good prognosis [7].The 
National Comprehensive Cancer Network (NCCN) guidelines published in 2021 state that 
primary lesion resection may be considered for metastatic renal cell carcinoma if the patient 
is in relatively good condition (ECOG PS <2) [8]. The European Association of Urology guide-
lines also state that preoperative use of I-O drugs for metastatic renal cell carcinoma may lead 
to the improvement of progression-free survival (PFS) and overall survival (OS) compared to 

a

b

Fig. 3. Findings of excised specimens. a Macroscopic findings: total splenectomy and partial colon resection 
were performed. The white lesion measuring 7 × 6 cm in the upper pole of the kidney in the circled area is 
where the tumor disappeared after the systemic treatment. b Microscopic findings: viable tumor cells were 
found only in a very small area of 2 mm–3 mm indicated by the square; however, the other tumor cells were 
replaced with fibrous tissue.
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therapy involving the use of sunitinib [9]. Indications of deferred CN are unclear due to fewer 
reports relating to cytoreductive nephrectomy after the use of I-O drugs.

Gross et al. [1] reported results expressing the survival outcomes for CN compared to 
non-CN as well as deferred CN compared to immediate CN in a retrospective study. The median 
OS was 56.3 months in the CN group as opposed to 19.1 months in the non-CN group, indi-
cating a significant prolongation of OS when CN was implemented (p < 0.0001). Furthermore, 
the median OS in the deferred CN group was found to be 72.0 months as opposed to 53.5 
months in the immediate CN group, indicating a slight tendency of prolonged OS in the 
deferred CN group; however, the results were not significantly different.

If there were some suggestions for deferred CN, it would be easier to select operative 
cases. Smith et al. [10] classified the PFS of metastatic renal cell carcinoma by using the 
Morphology, Attenuation, Size, and Structure (MASS) criteria. We consider the MASS criteria a 
useful suggestion for deferred CN. The MASS criteria are based on changes in tumor size and 
morphology. According to the MASS criteria, the response to treatment is positive if any one of 
the following is true: central necrosis of 50% or more of metastatic lesions, change of CT value of 
40 HU or more in contrast-enhanced CT, and size reduction of 20% or more. Therefore, it can 
be deduced that a positive treatment response corresponds to an improved PFS (median PFS 
is 500 days or more). Using these criteria, we could expect an improvement in prognosis with 
deferred CN due to the positive response to treatment, which we observed throughout this case.

Additionally, we also investigated the best treatment strategy using systemic therapy 
after deferred CN. We reviewed 6 cases of deferred CN without postoperative treatment for 
metastatic renal cell carcinoma, including the present case [11–14]. All patients responded 
well to preoperative treatment according to the MASS criteria. The pathological findings for 
all six cases were indicative of negative margins, extensive fibrosis, and less than 20% of 
residual tumor (Table  1). Not all of the cases were observed for recurrence following 6 
months after surgery, whereby no further treatment was implemented.

It is useful to select cases of deferred CN based on the MASS criteria and to determine the 
postoperative treatment based on the pathological evaluation of the specimen. We have indi-
cated the importance of the MASS criteria and pathology findings following deferred CN for 
the improvement of prognosis as well as the reduction of adverse events caused by systemic 
treatment.

We believe that randomized controlled trials are currently unsuitable for indications of 
deferred CN and whether to continue systemic therapy after surgery. This is because good 
prognosis can be achieved in cases who undergo deferred CN at the appropriate time by care-
fully evaluating the efficacy of each systemic therapy. In some cases, including our case, if the 
primary lesion and metastases were well controlled and a new metastatic lesion was not 
observed with systemic therapy for a certain period, deferred CN could be selected consid-
ering surgical invasiveness.

When deferred CN was performed, the patient could obtain a drug holiday with well 
quality of life depending on the MASS criteria with evaluation of the specimen.

In conclusion, our study has indicated that the MASS criteria and operative specimen 
findings are useful in determining the indication of deferred CN as well as postoperative 
treatment.

Statement of Ethics

The study protocol was reviewed and approved by the Ethics Committee of Tohoku 
University Hospital (approval number: 26151).Written informed consent was obtained from 
the patient for the publication of this case report and accompanying images.
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