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CKD = chronic kidney disease
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filtration rate
ESRD = end-stage renal
disease
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PN = partial nephrectomy
RCC = renal cell carcinoma
RN = radical nephrectomy
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Introduction: Few reports have presented sporadic multifocal renal cell carcinomas of

different histologic types occurring simultaneously in a single kidney. Here, we present a

case of three ipsilateral renal cell carcinomas with three histologic types.

Case presentation: A 44-year-old man with end-stage renal disease due to

nephrosclerosis was referred to our hospital for an incidental renal tumor. Following the

introduction of hemodialysis, enhanced computed tomography revealed a renal tumor

suggestive of clear-cell renal cell carcinoma with a cystic component. With a

preoperative diagnosis of one renal tumor, he underwent laparoscopic radical

nephrectomy. However, pathological examination revealed three renal cell carcinomas

with three histological diagnoses: clear-cell, papillary, and clear-cell papillary renal cell

carcinomas.

Conclusion: Preoperative imaging may not detect all synchronous ipsilateral multifocal

renal cell carcinomas. Patients with severe renal function impairment may have

synchronous multifocal renal cell carcinomas.

Key words: ipsilateral multifocal renal cell carcinoma, partial nephrectomy, radical

nephrectomy.

Keynote message

Urologists must be aware of the possibility of small multifocal renal cell carcinomas when
choosing operative methods, particularly for patients with severely impaired renal function.
The surgical approach should carefully be considered depending on the tumor size, stage,
location, renal function, and comorbidities.

Introduction

Concurrent multifocal RCCs are clinically rare, and most of them occur in hereditary diseases
such as Von Hippel–Lindau disease or Birt–Hogg–Dube syndrome.1,2 A study of a relatively
large cohort indicated the incidence of bilateral simultaneous RCCs3; however, few reports
have shown sporadic ipsilateral simultaneous multifocal RCCs with different histologic types.
Herein, we report a case of ipsilateral simultaneous multifocal RCCs with three histologic
types.

Case presentation

A 44-year-old man was incidentally found to have a renal tumor on a preoperative screening
for peritoneal dialysis because of nephrosclerosis. His eGFR was 3.7 mL/min/1.73 m2 at the
time of first visit, and CKD stage was 5.4 Ultrasound showed low-echoic cyst with mass
inside at the upper pole. CT showed a cystic mass of 43 mm in diameter at the upper pole of
the left kidney, with a 20-mm parenchymal component inside the cyst. Because malignancy
could not be ruled out, hemodialysis was subsequently introduced 1 month after the first visit
instead of peritoneal dialysis. Following the introduction of dialysis, enhanced CT was
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performed, which showed a strong contrast effect on the
tumor at the early phase, with the disappearance of this effect
at the late phase, suggestive of clear-cell RCC with a cystic
component (Fig. 1a–c). With MRI, the tumor showed inten-
sity of T1-low and T2-high image (Fig. 1d,e). No evidence
of metastatic lesions was found in other organs or lymph
nodes.

With a preoperative diagnosis of cT1aN0M0 RCC, a lapa-
roscopic left nephrectomy was performed. Although preopera-
tive assessment showed a single renal tumor in the left
kidney, pathological examination revealed three RCCs: one
was a CT-detected tumor measuring 38 9 30 mm, and the
other two were completely endophytic RCCs measuring
8 9 6 mm and 12 9 8 mm. Histologically, these three RCCs
showed different types of RCCs: clear-cell RCC, G1 > G2,
pT1a; papillary RCC, G2, pT1a; and clear-cell papillary
RCC, G2 > G1, pT1a, according to the H&E staining, and
IHC (Fig. 2a–d). Physical examination and medical inter-
views revealed no features or characteristics that would meet
the diagnostic criteria for hereditary disease. A retrospective
analysis of preoperative enhanced CT or MRI did not detect
endophytic RCCs (Fig. 3a–e). The patient has been followed
up with periodic imaging, blood tests, and physical examina-
tions, and no evidence of disease recurrence or metastasis
was observed to date (3 years after nephrectomy).

Discussion

Sporadic ipsilateral multifocal RCCs were found in 6.8% of
RCC cases, except for patients with known hereditary or
familial renal syndromes.5 Multifocal RCCs often coexist

with various pathologic types, with pathologic discordance
between the primary tumor and satellite tumors of 6–30%.3,6

In the present case, we observed three different histologies in
one kidney: clear-cell RCC, papillary RCC, and clear-cell
papillary RCC. Regarding histology, polycystic disease-
associated RCCs are reported to be multifocal and bilateral.7

In addition, a relatively higher rate of papillary RCC com-
pared with clear-cell RCC for sporadic multifocal RCC was
reported.8 Considering the pathological discordance, even if a
clear-cell RCC-like tumor is detected by preoperative imag-
ing, there may be other hidden non-clear RCCs that are more
difficult to detect by imaging. Furthermore, the detection rate
by diagnostic imaging is even lower for tumors with small
diameter.9 In this case, RN was performed because the
patient was undergoing hemodialysis. However, if he had had
a better renal function, PN can be a treatment option with a
preoperative diagnosis of one RCC in one kidney. For preop-
eratively known multifocal ipsilateral renal tumors, previous
reports have shown that PN does not worsen cancer-specific
survival compared with RN in multifocal ipsilateral renal
tumors.10–12 However, the effect on overall survival between
RN and PN for preoperatively known multifocal renal tumors
is unknown. The surgical approach should carefully be con-
sidered depending on the tumor size, stage, location, renal
function, and comorbidities.

Patients with ESRD have a significantly higher risk of
RCC, and patients with a longer duration of dialysis have a
higher risk for RCC.7,13 Clear-cell papillary RCC is a unique
RCC but also occurs in patients without ESRD.7 It is
reported to be less aggressive than conventional RCCs. Oxi-
dative stress in ESRD kidneys, upregulation of the hepatocyte

(a) (b) (c)

(d) (e)

Fig. 1 Plain CT showed a cystic mass measuring 43 mm in diameter at the upper pole of the left kidney, with a 20-mm parenchymal component inside the cyst.

Enhanced CT showed strong contrast effect on the tumor at the early phase, with disappearance of this effect at the late phase, suggestive of clear-cell RCC with

a cystic component. With MRI, the tumor showed low intensity on the T1-weighted image and high intensity on the T2-weighted image. The red arrow indicates

renal tumor. (a) Plain CT. (b) Early-phase enhanced CT. (c) Late-phase enhanced CT. (d) T1-weighted MRI. (e) T2-weighted MRI.
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growth factor, and mutations in mitochondrial DNA could
induce the pathogenesis of tumors in ESRD kidneys.13 Also,
the risk of RCC was more than doubled in those with CKD
stage 4/5 compared with those with CKD stage 2.14 In the
present case, hemodialysis was not initiated when the patient
was found to have a renal tumor; however, he might be at
risk for developing multiple RCCs, considering his severely
impaired renal function.

Performing PN or RN to patients with impaired renal func-
tion, especially for patients with CKD stage 4, is

controversial. PN for patients with CKD stage 4 delayed the
requirement for postoperative dialysis15; on the contrary, PN
for these patients resulted in unfavorable perioperative out-
comes with high 90-day mortality, postoperative complica-
tions, or positive surgical margin, and rapid progression to
ESRD.16 As regards diagnosis, patients with severe CKD are
not suitable for enhanced CT, and preoperative accurate diag-
nosis including multifocal RCC should be difficult. Although
the histology of RCC in the ESRD kidney is relatively favor-
able, there might be hidden multifocal RCC when performing
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Fig. 2 (a) Macroscopic image of the kidney. (b) A 38 9 30-mm well-defined mass was detected at the upper pole of the kidney. The tumor was encapsulated,

and cystic change with hemorrhaging and a yellow color area was observed inside the tumor. H&E staining showed nested growth pattern, composed of cells with

clear cytoplasm, and IHC showed diffuse positive results for CAIX and negative results for CK7, consistent with clear-cell RCC. (c) A yellow enhancing mass

(8 9 6 mm) without capsular formation was observed ventral to the mid-pole of the kidney. H&E staining showed papillary structures, and IHC showed negative

results for CAIX and positive results for CK7, consistent with papillary RCC. (d) A 12 98-mm beige well-circumscribed mass is observed on the ventral side of the

lower pole of the kidney. H&E staining showed nested and papillary pattern, and IHC showed diffuse cup-shaped positive results for CAIX and positive results for

CK7, consistent with clear-cell papillary RCC. Macroscopically, no continuity was found between the three lesions.
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PN for the ESRD kidney. Therefore, RN would be recom-
mended for patients with ESRD (eGFR <15 mL/min/
1.73 m2). Close follow-up for the residual kidney is neces-
sary to detect such tumors, even after the introduction of dial-
ysis. Further studies are warranted to show the relationship of
incidence of multiple RCC and CKD or ESRD.

Conclusion

Preoperative imaging may not detect all the synchronous ipsi-
lateral multifocal RCCs. Patients with severely impaired renal
function may have synchronous multifocal RCCs.

Author contributions

Satoki Tanaka: Data curation; investigation; writing – original
draft. Yusuke Goto: Conceptualization; investigation; project
administration; writing – original draft; writing – review and
editing. Ayumi Fujimoto: Data curation; writing – original
draft. Takayuki Arai: Data curation. Hiroaki Sato: Validation.
Tomokazu Sazuka: Supervision; writing – review and editing.
Yusuke Imamura: Supervision. Shinichi Sakamoto: Supervi-
sion. Jun-Ichiro Ikeda: Supervision. Tomohiko Ichikawa:
Supervision.

Conflict of interest

The authors declare no conflict of interest.

Approval of the research protocol by
an Institutional Reviewer Board

This study was approved by our institutional ethical reviewer
board with an approval number of 2554.

Informed consent

Informed consent was obtained from the patient.

Registry and the Registration No. of
the study/trial

Not applicable.

References

1 Hasumi H, Baba M, Hasumi Y, Furuya M, Yao M. Birt-Hogg-Dub�e syn-
drome: clinical and molecular aspects of recently identified kidney cancer
syndrome. Int. J. Urol. 2016; 23: 204–10.

2 Maher ER. Hereditary renal cell carcinoma syndromes: diagnosis, surveil-
lance and management. World J. Urol. 2018; 36: 1891–8.

3 Dimarco DS, Lohse CM, Zincke H, Cheville JC, Blute ML. Long-term sur-
vival of patients with unilateral sporadic multifocal renal cell carcinoma
according to histologic subtype compared with patients with solitary tumors
after radical nephrectomy. Urology 2004; 64: 462–7.

4 Levey AS, Eckardt KU, Tsukamoto Y et al. Definition and classification of
chronic kidney disease: a position statement from Kidney Disease: Improving
Global Outcomes (KDIGO). Kidney Int. 2005; 67: 2089–100.

(a) (b) (c)

(d) (e) (f)

Fig. 3 Retrospective analysis of preoperative enhanced CT or MRI did not detect endophytic RCCs. The blue and yellow dot circles indicate the area of lesions

that tumors could be detected. (a) Early-phase enhanced CT of the middle pole. (b) Late-phase enhanced CT of the middle pole. (c) MRI of the middle pole. (d)

Early-phase enhanced CT of the lower pole. (e) Late-phase enhanced CT of the lower pole. (f) MRI of the lower pole.

© 2023 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association. 413

Ipsilateral three RCCs



5 Sorbellini M, Bratslavsky G. Decreasing the indications for radical nephrec-
tomy: a study of multifocal renal cell carcinoma. Front. Oncol. 2012; 2: 84.

6 Richstone L, Scherr DS, Reuter VR et al. Multifocal renal cortical tumors:
frequency, associated clinicopathological features and impact on survival. J.
Urol. 2004; 171: 615–20.

7 Tsuzuki T, Iwata H, Murase Y, Takahara T, Ohashi A. Renal tumors in end-
stage renal disease: a comprehensive review. Int. J. Urol. 2018; 25: 780–6.

8 Crispen PL, Lohse CM, Blute ML. Multifocal renal cell carcinoma: clinico-
pathologic features and outcomes for tumors ≤4 cm. Adv. Urol. 2008; 2008:
518091.

9 O’Connor SD, Silverman SG, Cochon LR, Khorasani RK. Renal cancer at
unenhanced CT: imaging features, detection rates, and outcomes. Abdom.
Radiol. 2018; 43: 1756–63.

10 Minervini A, Serni S, Giubilei G et al. Multiple ipsilateral renal tumors: ret-
rospective analysis of surgical and oncological results of tumor enucleation
vs radical nephrectomy. Eur. J. Surg. Oncol. 2009; 35: 521–6.

11 Mano R, Kent M, Larish Y et al. Partial and radical nephrectomy for unilat-
eral synchronous multifocal renal cortical tumors. Urology 2015; 85: 1404–
10.

12 Krambeck A, Iwaszko M, Leibovich B, Cheville J, Frank I, Blute M. Long-
term outcome of multiple ipsilateral renal tumours found at the time of
planned nephron-sparing surgery. BJU Int. 2008; 101: 1375–9.

13 El-Zaatari ZM, Truong LD. Renal cell carcinoma in end-stage renal disease:
a review and update. Biomedicine 2022; 10: 657.

14 Lowrance WT, Ordo~nez J, Udaltsova N, Russo P, Go AS. CKD and the risk
of incident cancer. J. Am. Soc. Nephrol. 2014; 25: 2327–34.

15 Yoshida K, Kobari Y, Iizuka J et al. Robot-assisted laparoscopic versus open
partial nephrectomy for renal cell carcinoma in patients with severe chronic
kidney disease. Int. J. Urol. 2022; 29: 1349–55.

16 Aguilar Palacios D, Li J, Mahmood F, Demirjian S, Abouassaly R, Campbell
SC. Partial nephrectomy for patients with severe chronic kidney disease-is it
worthwhile? J. Urol. 2020; 204: 434–41.

414 © 2023 The Authors. IJU Case Reports published by John Wiley & Sons Australia, Ltd on behalf of Japanese Urological Association.

S TANAKA ET AL.


	Outline placeholder
	iju512636-fig-0001
	iju512636-fig-0002

	 References
	iju512636-bib-0001
	iju512636-bib-0002
	iju512636-bib-0003
	iju512636-bib-0004
	iju512636-fig-0003
	iju512636-bib-0005
	iju512636-bib-0006
	iju512636-bib-0007
	iju512636-bib-0008
	iju512636-bib-0009
	iju512636-bib-0010
	iju512636-bib-0011
	iju512636-bib-0012
	iju512636-bib-0013
	iju512636-bib-0014
	iju512636-bib-0015
	iju512636-bib-0016


