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RENAL CELL CARCINOMA AND ACQUIRED CYSTIC
DISEASE OF THE KIDNEYS IN PATIENTS ON
LONG-TERM HEMODIALYSIS

Ryosuke ITkeda, Koji Suzuki and Ryuzo Tsugawa
From the Department of Urology, Kanazawa Medical University

Since the first report in 1977 by Dunnill et 2l,, a substantial number of articles have been
written concerning the complications of acquired cystic disease of the kidneys (ACDK) and renal
cell carcinoma developing in the native kidneys of patients undergoing long-term hemodialysis.
The incidence has been reported to be 35% to 95% of ACDK in patients undergoing long-term
hemodialysis. In addition, renal cell carcinoma has been described in 4% to 7% of the ACDK.

The etiology of ACDK and renal cell carcinoma in the native kidneys of patients undergoing
long-term hemodialysis remains unresolved. Because ACDK and renal cell carcinoma are usually
asymptomatic, several reports described the use of imaging studies in the native kidneys of patients
undergoing long-term hemodialysis and suggest a variety of management schemes to screen or
monitor the status of the native kidneys. Ultrasonography is the most common screening study, but
CT scan is more sensitive. Both studies are necessary to diagnose ACDK and renal cell carcinoma
in the native kidneys of patients.

We review our 10 cases and the Japanese literature with particular attention to the diagnosis
and treatment of patients with ACDK and renal cell carcinoma. Our findings were similar to
those reported by others.

Patients receiving dialysis treatment for more than three years should have a baseline radiolo-
gic examination of the kidneys so that subsequent problems can be more easily identified and
evaluated. The best surgical treatment for patients with ACDK and renal cell carcinoma is simple
nephrectomy by flank incision in order to prevent surgical side effects, for example postoperative
bleeding.

(Acta Urol. Jpn. 41: 709-717, 1995)
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Table 1. Clinical status of our patients with ACDK and renal cell carcinoma.

Case Age Sex offl){ul;at(ig':s) Clinical symptoms Diagnostic aids Outcome (1994.9)
1 24 @ 7 hematuria & flank pain  CT, US & Angio alive on HD
2 29 & 6 none CT, US & Angio alive on RTx
3 28 $ 8 none CT, US & Angio dead
4+ 3l d 7 flank pain CT, US & Angio alive on HD
5 64 4 13 none CT & US dead
6 31 4 16 none CT, US & MRI alive on HD
739 4 1+8 (RTx) none CT, US, MRI & DSA alive on RTx
8 4 3 none CT, MRI & DSA alive on HD
9 40 & 16 none CT, US & MRI alive on HD

0 43 ¢ 6 macroscopic hematuria CT & MRI alive on HD
MNEHLUHE

SRLBIECRAE LB & 21 S h4khc
BT EBRFEMR 2T hh, REBEASFZH D
ACDK w8t LB S (U F ACDK +858) &
W SRICI0ERIE A% & Lic (Table 1). #4501,
BT, &F 16, FEEEEIT 245K ~ 645% (T
SEHN35.8x12. 75%) FENTHRIIRE 3 E X Y REI6E

CREENHART. 525. 04E) Th - 7.

Ibic, BELBEHE UTHRBRHTE BAW
IREFIZLEE, VAR BREBR L SIciis ShicsTE
e 2T B % T - 1.

%7, ACDK &9 UicB a0 Bk i o kst
& LT flow cytometry (LI'F FCM) iz k 54 DNA
B WE WfT Ui,

FEXBEHOEGID T 7 4 VAT =, 7 %{H
L, Hedley b 058 CHEBEHRRA/FRL L, &%
DNA 53 Vindelgv 500 HEc¥E L P.1 Itk 5
MRaiD> DNA %% 1T\, FACScanT™ (Becton
Dickinson, U.S.A.) #f#f L, # DNA EDHIE
wiTo7c. #ka A #HT i, FACScan™ RjgK o
Cell FIT Cell Cycle Analysis & X b GO/G1 ),
Sil, G2M ffifandlaxRE L. b, GO/
Gl #1 2C) ofnfa* 4k & L histogram #7R
<+ % ® % diploid pattern & L, I 5 A 13 ikt
peak #FT 5L Dk XOEHBMAD G2M Wi
Hhb i, GIM ] C) D 15. 8% L -
743 % 4 D% aneuploid pattern & L7:.

e Bt B9 L 3E

AAER O, Kaplan-Meier #ic X b,
ROz —#1L Wilcoxon BEx F\ .
Ui > ZFER D FLBH 1k t-MRSE A e

a:d
D

Prospective observation for tl-le devel-
opment of ACDK in our 8th case.

Fig. 1.
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1) FEBsd s ACDK R4

fEGI 8 w35 ACDK %4 o kit % Fig. 1 i@
AT, ABIERBAE 24 6 7 A CEMREORL
RS, ABMBRMEGET L. EBRBRENEL
LB oM TN SR & & b EXER LR LB
PRI 6 SE THENTBAE R OLET & ik LT L 56
DEKHFRDIC.
2) W, BT, MR

LBtk L OFP O XMPE BT 317 5 W1 b,
ACDK &G+ 5 BHIISBESIS, TFRERIX505%
LR, VTR 5 4ELL EORIET G0 FH ki % <
AbNhBERTH -1 (Fig. 2).
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Fig. 2. Frequency of ACDK and renal cell carcinoma in patients undergoing
maintenance dialysis in our cases and reported Japanese cases.

C1RNOAES N XRIES

MRI

80%

l‘ 100%

CT Scan

50 100
(%)
LRHES]

Fig. 3. Diagnostic aids of ACDK and renal cell carcinoma.

3) Bk
ACDK + BEEFICBT 5 BEECOWT, 4
B XOABOXBBEFAELENOT v — A
X hRE LiciERYy Fig. 3 R L BERRES
2k CT A% 5 vHBEHTH T
BEEEGRC KT HAEAOFT R, £XETHE=
a — {5 L BRIBOREL LTE= 2 —RORFcE=

2 —GOBEEHRECHBELL LTA LR (Fig. 4), ¥
%=, CT BEHR UL, WO LR L5 B0%
EOER, FROEBRONBCEEEERE L 3 ER
B s X RIE 2~ T IEEMRE O B 23 % b hie
(Fig. 5). X561iE, & CT A%y vick bk
CEY Ih s BEEFRE RD b (Fig. 6).
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Fig. 4. Longitudinal shows high

sonogram
echoic mass (arrowhead) in low echoic
multiple cysts.

Fig. 5. Unenhanced CT scan shows multiple
bilateral renal cysts and mass (arrow-
heads) in the left kidney.
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Fig. 6. Unenhanced CT scan shows mass in
upper pole of the right kidney (left
side) and contrast-enhanced CT scan at
about same level shows well enhanced
mass (right side).

ACDK & Pf Li- B ORBEASEE L LT
EBmm 25 225 3Smm ¥ TOERMNERL, ©
oo TE L 1 BoPR LR TELR T
—MOWRTIAR LD SEE R L, BEYR, BE
AR TR, AR AR sE i LT RE Biav Y
B L) RS BELES S ORES A bR, X HIZITH
Sl ot R v Bw e (Fig. 7). ACDK ©
AP LCBIRRRE, 4B (Table 2) 5 XUAH O
THBEFICRS\WTL, BRAEREN L LZbh, Mg
BRI 35\ C b —EOMIESER A R dlch » 1o
5) ACDK + BEEFIC B 2 BB ENLE

& ,~

Fig. 7. Axial section of the excised kidney shows multiple small cysts
and a renal cell carcinoma (left side) and histopathological
findings in ACDK and renal cell carcinoma shows the adenoma
(A) and renal cell carcinoma (B). (H&E. x100)
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Table 2. Pathological findings of our patients with ACDK and renal cell

carcinoma.
Case Tumor size (mm) Structural type Cell type Grade  Stage (TNM)

1 70X75X80 papillary type mixed type 1 TINxMO
2 20X 17X20 alveolar type clear cell type 1 T2bNxM0O
3 23X 23X22 tubular/cystic type mixed type 1 T2aNxM0
4 25X20X28 tubular/alveolar type  mixed type 1 T2bNxM0
5 45X 37X 40 cystic/tubular type mixed type 1 T2bNxM0
6 45X 32X 48 alveolar/tubular type  mixed type 1 T2aNxMO0
7 20X 15X15 alveolar type clear cell type 1 T2bNxM0O
8 17X10X 5 alveolar/tubular type  mixed type 1 TINxMO
9 23X25X10 papillary type granular cell type 1 T2aNxM0

10 23 X20X05 papillary alveolar type mixed type 1 T2aNxM0

Table 3. Comparison of DNA ploidy, grade and stage in our
patients with ACDK and renal cell carcinoma and
the renal cell carcinoma patients without ACDK.

— — |
Ag?l%? b slag:fﬁ])z{*ade) (E%ni% 75){21)

DNA ploidy pattern

Diploid 8 (100%) 9 (69.2%) 11 (64.7%)

Aneuploid 0 4 (30.8%) 6 (35.3%)
Grade

1 8 (100%) 13 (100%) 9 (52.9%)

2 0 0 6 (35.3%)

3 0 0 2 (11.8%)
Stage

I 8 (100%) 13 (100%) 13 (76.5%)

1L 0 0 3 (17.6%)

111 0 0 1 (5.9%)

v 0 0 0

FCM X 5% DNA B#lEc X » ACDK &
BF LI B O B Ea #iat L.

REIT LR CRE LICI0ERIE L, e LT4ER
TRRER Ul — I REFID BRIRERESI © 5 » ACDK
FEFI L Fl—o grade ¥ X stage FEGIFE%R 136, X
DIIEBED 5 cm KRIGEG17H3 X OCERBF42ZAER
EoOWTHBRE L.

¥ DNA BB 0Ty, ACDKABEIE G106
th 8 flA% diploid pattern %7% L7c. o> 2 Bl iEHT
TEETH »7e. Zhicst LT ACDK+BHEER &R
—o grade ¥ XU stage FEGIREL3GI 4 B, IEHE
2 5em ¥ FE FI17605 6 41 & %5 1/3 2% aneuploid
pattern *5R Li. X bic, ACDKAEREMDT
~C grade | OFERH LT, —READEEED
5em RISEMICITL, EEOY 1 XAVPIWIC
3 23h3 5% high grade, high stage D DAHD
hic (Table 3).

AR TR e 3\ T ACDKA+EEESID S

AEI&113.8+1. 2%, G2M HAZI&136. 1+£1. 9% D
RBTHHEFEMIZRG O control & 1l LTHE
RIS SR » T —HFESIC BT ACDK
+BIEREH L Fl— grade, stage FEFIH LB E, S
il A118. 245, 5%, G2M MIEI4139.5+7.9%, *
fo, BEEBEY Sem RIGEM T, SIHIAL 8.7+
5.6%, G2M &L 7.6x1. 1% DFERTHH, G2M
J&B T ACDK +BEESI& OB THER
EElA %R Lic (Table 4).

LA EoiEts s ACDK fESIC &0 3 % Bhlfas
B LT, BB LRI B
BTh-1o.

6) MR

TERTRIC D\ TR EL CRBR L 10FERIR 7 Fli
TRRHIBEI X B MBI 2 61T Lic. ¥, &IB
DIHRERE B 31T B 3 X IUEZ D#40% DIER
PEMATIBIC X 2 BEMERRM 2 BT S hTuv ik
(Fig. 8. ¥fc, MURRHHMSATL T I b Dk
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Table 4. Percentage of cells as determined by FCM on renal cell
carcinoma in ACDK cases and the renal cell carcinoma

patients without ACDK.

Control ACDK # G s; cfﬁ]ﬁj o ,& il
= — grade) (IEPEE<5 cm)

(n=42) (n=8) fa=13) (n=17)

' U 1 xwe e

GO/GI (%) 90.4+3.8 89.8I:I:l.9 82.3+8.6 83.617.0
| A ™ *

l J T ke i

S (%) 3.5%1.5 s.ali1.2 8.2+5.5 8.7+5.6
| O ) *

G2M (%) 6.0+3.2 6.1£1.9 9.5+7.9 7.6%7.1
I L 1 %% e

S+G2M (%) 9.7£3.9 lO.lL:tI.Q 19.3:1:3.7 16.5+6.9
*

* p<0.05, ** p<0.01, *** p<0.001

FHE (n=54)
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Fig. 8. Surgical method to the patients with ACDK and renal
cell carcinoma in reported Japanese cases.
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Fig. 9. Survival rate of our cases with ACDK

and renal cell carcinoma and the renal

cell carcinoma patients without ACDK.

THE DFERTH T, Eie, HHROMFTRELE0%
W T LEDERTHY, —HC3M vE -7 = m
v DA DHE b A b,

N T

ACDK +BHEiEfI & M5 CRER Lic—i 0B #lila
FEIEG) X 0 E(FA R A P40 EM L OTHREB TR
WO, 10EAFRK B\WT ACDK +BEEFR:
82.5%, —BOBEMITEEAD L4 1% LFRK
ACDK +BEEANTRRIFIERTH -1 (Fig.
9). ek, ACDK +BRBEMI0ERF 2 FESNIABE
B TRHTLicbDTHA.

% Z

BUEBEREEE TS CERVHBIREBE, B
FOEREE, B OMTC X &R, Blo—&%
TeEBbDEEZLR TR, &2 A%, Dunnill
B2 X 5 ENBE OER BT 5 ACDK LT
B HRESRA L\ O RO L b, BIFEFRSS
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Fig. 10. Possible factors in ACDK and renal cell carcinoma in patients
undergoing maintenance dialysis.

DEBRAXREDHBH L L Inote. Dunnill b o HELL
%, RSO L b AEORBORE D14 K s h
TWw5b. BT THREND, BB kT 5 ACDK
RADFFL, B 3ELL L THBOZW, 104 Tik90
% NP, D0 FEREE OBMIGE D AR D L H80
%13 ACDK &8t Lich @ & &h, HEBEETEY
BREBCHFRTHEREINTVEY. SEDOEEDL
DRFC R WT L FHFEOFERNALRTE Y ACDK
B IO BEHIRERALRIBER BE DE XA IHEE
Wz B, L LABOBERED MRS &5 Blky
ExHLEBEIDTHEMTALOEBbh 5.

XC, ACDK ks XIUBHMIGERED 2 7 = X 21
BILTiL, Fig. 10 ® X5z, & 2 if AL
2148 Cafs it iC X 5 RAE D% X Y ACDK
DRET HPAZEH O I B2 DERM E L LR T
5. BT BHBEENDBM &< o BE 2 i
{1, CAPD JEM? & L OB EAR LA B A
AW L, FBBMEGERORMETA &V,
SBUEMIRBERRT (ke vRET?) OF
FEHHER X N B2 ACDK & X OBHBERED £ 7
=R AR APE V2D, KEOFREERITAT
By, HOEERDO S DAL ESH, YEHEACE
Wb 10ERI 7 IEAAEERCTH . BN BIER
YETAHLOIREED T HBCBERNE LTS, &
DEN D, FEFRBE T TFHATRETS Y, ER
HBEL Bz &b, BHWAZ ) —=v I/ BEEL
TR 5.

FTEHNA 7Y — = v 7 OFET b bk
CELTREABRCE W TEEEREV ER TS,
HBHWE CT A% 4 VOFEIMER T B EDERN

Zbhnb. Narasimhan 5 13, CT A% 4 ViR X

H 0.3~0.5cm @ size D cyst X b HFIaJEEE L,
Grantham 513 25 LRI @ W TITEER
BELY CT A% VORI IERTH b NESD
CT A 4 vDIT 5 DS sensitive TH B &N
Twa., 3bie, HEWIEY CT A%, vicXb
BITEA S 70, AIER BV 5 ZWEN A E &~ T
Wb,

—75, BH¥F 50, MWREHTEA O39% OB Mk
OBUCEE LT CT A%y v, MEEFE CTOBE
KIXBMIZEI VN IO TET L, BEER
EOZKRN’100% s LT CT A% 5 v3367%, I
EREENS3% Th -k LIBEFERREI R LEN
BAEE LR TWB. L Lars, BEOEEM
HBERORRIE D 25T 5 2, R Eewit
DEBIT L XY BEERECORBKICERT A &
ML, CT A%, v THLEBOHE BDH D LEDE
Ry Zohs.

PlEX b, @EEREEEE Feltchse
Enh, AEOL—F viREL LTHV, b LWE
Bl CT A% vRHAT D L1 X H AIEX100%
ZWIATREL £ % 5. Fic, Ishikawa!® ([ IARFEDHIC
% hypovascular 7rEMMRED FHE % 1555 L Hnk:
Wefaie & & OEFC, BRHOZEHER, RERE
RER I & OBEAGH DREFFAY 7 X RPIE % 5HA LB
EEHO MG HMERT % dynamic CT A% 5 v23EH
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DER, IR LI X 5 kTR hicREDE
BTH o2, SRCIERA IR & 5 BiE kR
wEAL LTS, Zhit, ACDK a6+ 5B4
R DEMEIME L2 51D ThD. - DEME
TOWTSE, #E5i: ACDK a4t L - Ba
FROBHEDOF L LT, FCM =X 5 #% DNA &
DREXIT~t. ¥ DNA BOREIIES © B
DEBIEREO—2L LTFHRHEOEEIERE X

NBESBEOEMERIC OV TEHL ORENALNRS,

FCM 1z X a8t s\ Tk, 1069 8 fA% diploid
pattern % 75 L7z%% Deguchi 519 4 FCM X b
ENBC A LB ORI X b SRy
HE LTS, PRB2OG, M ERERYET S
FEBIDFI90% 7 aneuploid pattern %71 L, itk
fREB 2 B Lk 9 EGIF 8 SEBIHY aneuploid pat-
tern %78 Lic &R LT3k b, diploid pattern # &
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RENEVWEDBEDL Z bR Ei, FTOXBMBE
B 3\~ T b #9402 HEIBMTIBA X 5 BB bRt
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% BB TR RS 7 Ee TER ORER
ERL, M1 vy AREOMENIEEIh, D&
2 b L ERMGIFC X 5 BB HERINIT X 2REOR
BT bDEELS.

L Lighin, BAIN® o7 vy — F#ETIE, AC-
DK + BREAI4ERF23ES, #1624 izh A
DRICEHELTCVB. TERETY 6 ~28%2 Tz
BrAbhs &3h, AL LR DB/ LG
BRIAKE S bh, SEILRFA*ETHME
ThHAHS.

X HLIBFICE VT, ACDK + BHEEF R
AT BEMiaE A0 LT, K liERE
BRTHBRIAEESh, FNFREMNR A 5% 58
LH B, L, =) ArHE=F VIRIKIC L h il
DR MXFRE iz b 0 O IR FIRREIRAT 4 5 L
ToX5kMBR BT LR, Tibb, FHgK
DR E XL & B I\ FRBAEVE /MBS RERT R0 BT I
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LD 5 BiIs ED L LEBHC TR0 3 sy
TUVRTGHUB AT 2 Hi4T L s, B AR 2 AR
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iR L, A LTk 6 » A 2 & D& follow

up & LTV B A IERXER LT B
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LTy, WRFEIET LTV g 3 £ 510
ENBEB LCBETLBR, BBEFRXALRT,
¥ 7. ACDK JEfIAH Lic BHAREOBHEDOR
HERLD, 1 va—7 v kb L OfBOER
HRFARILE W E X 5.
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