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Congenital Cystic Disease of the Kidney

—overview and a classification —

Mee Joo, M.D.* Yeon Mee Kim, M.D., Chong Jai Kim, M.D., Yeon-Lim Suh, M.D**
Jeong Wook Seo, M.D. and Je Geun Chi, M.D.

Department of Pathology, Seoul National University College of Medicine,
Inje University, Seoul Paik Hospital* and Samsung Medical Center**

The congenital renal cystic disease encompasses a complex group of pathologic and clinical
entities. We retrospectively reviewed 42 cases of congenital renal cystic lesions classified into
four Potter types in a series of 2,063 consecutive autopsies from 1981 to 1996, According to
our study based on morphologic, clinical, genetic features and associated anomalies, type I and
[T are relatively compatible with Potter’s original definition. However, it was reasonable that
type II and IV are classified to the same group because of: 1) very similar histologic findings
representing dysplastic kidney, 2) many associated anomalies, 3) no evidence of inheritance, and
4) presence of a combined type. Syndrome associated cysts, such as Meckel-Gruber syndrome,
were also separately classified. If the dysplastic evidence was insufficient for diagnosis 1o the
dysplastic kidney in type II and IV, then these cases would be better classified into a cystic
disease associated with congenital hydronephrosis. We propose a classification of the congenital
cystic disease of the kidney to be: 1) dysplastic kidney, 2) cystic disease associated with con-
genital hydronephrosis, 3) polycystic kidney, and 4) syndromic cystic disease. (Korean J Pathol
1997; 31: 233-243)

Key Words: Congenital renal cysts, Congenital malformation, Renal dysplasia, Classification,
Autopsy
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Table 1. Distribution of 42 congenilal renal cystic disease according to Potter classification

Type No. of cases(%) Sex(M:F) Mean of GA Bilateral involment( %) Sibling Hx
I 5 (11.9) 203 292 5 (100) 1
11 16 (38.1) 6o 10 313 [0 (62.5) 0
111 11 (26.2) 3.8 24.6 11 (100 3
AY 5 (11.9) 4:1 312 3 (1009 0
H+1v 50119 32 iia 5 (100 0

No.=number; F=female; M=male; GA=gestational age; Hx=history
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Fig. 1. Schemartic diagram of gross feanmres according 1o
Potter classificarion.
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Fig. 2. Bilaleral svoimeinic  enlarged  kidney  tocally
replaced by apongy” cysts, associated with hypoplastic
but nommal uroary bladder and ureters.

Fig. 3 Fusiform or cylindrical dilutations of collecting
tubules perpendiculurly ammanged to comical surface and
cxrcnded 0 medulls, normal nephrons presant and no
ingressed fibrocollagenous Hssne.
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Fig. 4A. Mulideyatic kidney resembling bunch of grapes

with hypoplaslic wmeter,

Fig. 4B. Small hypoplastic kidncy with fibrosis and smull

cyvsla[By and nommal vized adrenal gland{asierisk),
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Fig. 5. [isorganization of the renal parenchytm and cyslic

change,” primitive duct” lined by columnar cpitheliom and

surrounded by concentric rings of Toose mesenchymal

cells, primitive plomeroli, tubwles, duciules, snd meta-
plastic camilape i=lands.
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Vig. 6. Variable-sized cortical microcysts were noted at
the eaternal{A} and cul(T) surfaces of the kidoney with

proscncs of pelvis(arow ),
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Fig, 7. Diltuse small cvsts intermingled with nommal ot
pricoitive nephrons m o cortex and normally  difTerendiated
el la,
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Fie. 8. Bilateral hydronephrosis and hydrowrerer with (hick
traboculated unnary bladder dus to urcthral atresia and
remaining renal parenchyma replaced by small cysis,
especially subcorlical area,
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Fig. 9. Subcortical cvss surrounded by densc fibrocolla-
genows tissue and normal nephrom present with normal
corticomedullary differentisaon.
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Table 2. Associatied congenital anomalies & diseases in the four types of Potter classification

Mo, of cases with associated anomalies & diseases

Type - E—
ET;:;E;F Urinary Heart Alimentary CNS  Skeleton  Lung*  Liver**  Pancreas*** Others
tract tract

I (5) 0 1 1 0 0 5 3 0 hydrops fetalis(1}

I (16) 9 5 1 3 2 6 2 4 diaphragm. hermia(l)
mid. facial defect(])
SUA(L)
partial trisomy 11(1)

I (1) 1 3 1 (1] ] 5 0 0 cleft palate(2)
hydrops fetalis(1)
Meckel-Gruber SDi6)

IV (5) 5 1 0 2 1 }] | 0 prune belly SD{1)
imperf. cloacal memb.(1)
SUA{L)

m+1Y (50 5 ] 0 ] 1 3 0 0 cleft palate(2)

adrenal hypoplasia(l)

No.=number; CNS = central nervous system; diaphragm.= diaphragmatic; mid.= midline; SUA.= single umbilical anery;

SD=syndrome; imperf.=imperforate; memb.=membrane.

lung®: pumonary hypoplasia. liver**: hepatic fibrosis. pancreas***: cystic change or duct ectasia

RrAd g3 Fuksl 167} 919

3) el FFE SR, F54 oASE,
Ml aElz: e dRfEE 53 o de 649
Meckel-Gruber S3e] glgla o] & A2l eiz
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2A Z1EE e AgES 29 16E Agelx
= glglc

4) 482 ax9 @i sl TEHA == FoE
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A7, oA F, wl-dabet =l S(imperforate cloacal
membrane), SHY AlciE, 3+ HH53 Fo] Z 14|,
agla prune belly 373 FukEl 147 glgich
w4 Sef] BFolla] w7 A o]l2g] F|Ee] skt
o] 4 FhE 9ot

5) 283} 48ie] S¢3 H4) 5o ERoH aEe
H47 Edglglsn a3 ERE= as@eind), 4%
(1), SEFH2H1) Folalan a3 axs
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Gruber ¥ 7ol didels dlEolden, a1 %0
Hpol el 2¢], E¥(lissencephaly), A x|
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Table 3. Incidence and distribution of non-urogenital asso-
ciated anomalies in the cach system

Systemic anomalies Number of cases

|. Central nervous svsiem : 11

occipital encephalocele B(6)
spina bifida 2
meningocele, sacral 1
holoprosencephaly 1
lissencephaly 1
2. Hearn _ 10
ASD 4
VsD 1
TOF 1
dvsplastic TV 1

complex anomalies 3
a. V5D, ASD, PDA & persisient left SVC
b. DIRV, DORV, COA, MV atresia
c. COA, ASD
3. Skelton
polydactyly
agenesis of radius
achondroplasia
4. alimentary tract
imperforale anus
intestinal malrotation
Meckel's diverticulum
5. Orthers
cleft palate
single umbilical artery
prune belly SD
adrenal hypoplasia

—
L=y
e

s Pl LR WD = = = Lad == e ) A
ity
—

ASD=atrial septal defect; VSD=ventricular septal defect;
TOF=tctralogy of Fallot, TV=tricuspid valve; PDA=paten
ductus  arteriosus; SVC=superior vena cava, DORY=
double outlet of right ventricle; DIRV=double inler of
right ventricle; COA=coarctation of aorta; MV-=mitral
valve; SD=syndrome. The numbers in parentheses mean
the cases of Meckel-Gruber syndrome.

a &

Aare] A4 FARAGE Moz Dl
A 7% FAHE 2dsAG, ceRg Flde] Fid
He aelz o|xHozr =He wExslrl 4% 7
Folli= AasiAL SAEHEE s 710 AFe]

Z w] 5] 591 Alabe] A4 FAAL 239

wH7hs ke, 2 Lol &b HAE Bl 4 A
=i vlde] Zvbsled® A 8H olBfabE= o7t
B 59 olfE FH2s s el Al4dole
A waH Ex gAY £ vl dEE 19249
Bugheed’5- o] 04% 2 Hath o] #A Zsjsls &
dolz HToll 1-5%5 251 gon] B o
TFollME 20%E w3k WIEE Hedch B o)
By dEE Fi dFolmg o] A4kE|A0L}
Neaisl dielst Aderld Add HE2 94
Hel el Ak Rt g vhsdel
o AT xR AR EE sHF dlEe] uE
W oehdel Fitr|Ee] B HEE W9 o HE
WAl = gled A3 g9 ag4A, xeln FH4lsl
Az Edb7|E-S whAgle]l Fetulr] e 57
ol & F9 A7t 7l Hgwida AzhEid

o] FH-& EFol qlo] vz da] AEE0] B
el e 4834 E Poterd-F 7 2 vlas L
T HellghE 7ol wpE EFE 2 212 ol
=t ey ojekgk gl §31H £H1 9 B
718w S-S ey HEF Rl a4tF
st wiela ge HEe BEiytee) Sal
drh B APl o|v] PonerPfFoll upz} EHE
FARe] APES ke gedidhy, d44H, #
HY qa 9 Fubz|ge] ks dolioezy F
T et w1 FA-E nEksla Jolrba] ol E R
kel HEo] 5 EFylE tehiarzl shech

Abell 4 4= vigl o] PotterPfol] whE Hl
T 2816438190 38(114]:26.2% 0] wrekat |
4% 285 4% 24bEHe) zHEF s4)11,9%)5
alstedel, Guul e 486l ghe] 412 volell 4
F2 HEE Hex avbelly okzkd ool wel
ch. a¥efl 4] oz} we ol i ohE AT e
ot} 2 dolell 4] FaEmulg u|EE g5
Z1Ee] B 7o) fgle|gich UntHo g 28e H
S-oll X ofel] whllsl= A5r w@2 A wE
of H oot ofolr} 61022 ohd Bghe)l E
g ckBHAlel Fgol M) 7Re%e|:, 1T 3PS
BE o|7} ak&dolo]l 4] PoterEH2 713 4 B
ArAsels Axgien) 239 432 2 68.7%
2t 0%t gFdololyq Yl oz YF4oz &
A= vlge] Fobe 2x'g o2 AUMNE Ry
th el2dt Afe]HE b duigt upel o] B o
T7F 2 &€lEF Edl] o]l FelFeng GEHdeg
ubafisle] kgl 57 me] TEE g #Hel
Hel® a4=2 47Hgicl =3 YFA4HY HSede
428 35| wrAfsl= A-5rd wda wiois: Aa



240 cofighd el =) oA 3 oA 3 E 1997

9] e6%(4ed)= A delgla HFHEZH FEs] 4
S5 59 o#h 22t 14y gleich ol U=
o2 WA oA uidEZ: Aol & 7
o4 531 -63%7F A4 LAl B we)
vl=at w)golck afefed@e 17~258 cjokale
, el HF M5E okzd dateng #HAFHew
Hl=8k LEE Yo Ao|HE wbad 4+ gizich 4
el g Eg, 5% chdAlipolyeystic kidney)2] 7
=4 F e v Fa% f1%e] HE e
HubgE 189 S BE dlell4 EqiEgla 23
£ 375%, 382 455%, ol3 484 = zhaly] A
ol FYFIge] vl2Y HE 1Yo =& ApIEE
Hel:= figleg A7tsglc}. EY7|ger o &
b HE WERAbe] vsiee] sle] fal# 4ele|
ol HElE 5ol olu] fHH Agle] glzghEEmEA
1% 7 Meckel-Grubers= 353 Sulsl ido|gla &
A3 4gle] gle Aoz A gt 2y
A 4¥el = gk

Fit7|Ye] L HE AEHeRw B ¥ =
Fao® vehdt o5 Aelst Ak ul sk
18] 10e|2 7l @oate ooz F547
o AABA] 7|¥e] 5o, FoiHe] Sef] 52 =44
oh. Mir5"# Kissane5'"2] o174 a}te]A= 3120
Aol s ¢ A7} 1A & WEE W
BE EFe A A 21%l4, o)A 4lL] A%
ol 4 Fulglckn sleln o ddgee Azl S,
FTaAAAe] FE Feleich H ey g]abul
e B ddlE Als 9 kA dHds g o
Eogldda slaEEe] 1o, A Ho|4Io] 14,
Meckel#] A4l 1o azlm gd FubgFe| o4
glel #e]E gk

a2A4 7% 18 486 FE FEksle] glules
d 284 16ed] F 90d(56.2%), 48 9] 437 239
SEEE 10| HEeA THEkE]gi e Alitale] Wl
apte] 7&le] 5o, a2 7]#e] 5e, ez a
2] Fl¥el 44 9l ASTE 26, dbage] A
& 4 #lido] gy APt sodzlen ol el
Hete 252 7|8e] sle A$v 4322 E57s
ok 289] 3 wisd) o] A 9 F|FHe] F
HkElojel il FAte] glm FAASE o) E9
Sl wle|Z gk B jtefla = 28] S56.2%el4 ub
o] a9 7|¥e] PA= e} o3 AWM= B
Al a2 78S whAstA EE sHeAlE A
T glck AZE o 9] Ay v AEE Po-
terdell whel B Wobs of A¥A 74 4] 5ake)
shube] Hgbalz Lela] =" 18 3oflolA] 7}

il

HAEE subebela, HEFHEER =il
ZHzb 16l gl A o)#lel= Eubrlsle] giglch 3
HeollH e FF8 Haeobi, F24 oAE 2 4%
3, zelm opdAls EFem 5" Meckel-
GruberZ ¥ 6cll 3 Al2)slanz: AAFHALE 24),
EEAAAE 1d, FAY 20 223 A He| 4=
¢l §2] 4hkE 7o) Axct. 28T 452 3}
7+ 75%, 60%cll4] fEAl 718 o]w|d] Eubr|a s
Holv] 2 FiE clefsisicl. |23t vlg& Az
+ el oA el il 65el] F 7%l 4
T EE BYcks Mirs 2] B 4162 o3
d4 F 32<(75% A 918 S ¥alds Ridson
w0 ety wlsebelc)

wheha] feof] oAFgdt R A4S ulgle R Potter
el ebekAd o Falgs Abe)Hy

A=, 157 38 & Osathanondh®} Potere]] ©]&] I3
fral 2Al2] &9b4, Wul7dHe g 53 9
Hdady iR d2sim Fulbr|sle] =8d=
HOoZ Poters] EHVVE qdlE Hiss He| T
b Azhsle o] S el Fubr|sla Ale] Ay
g4 f#H L2008 ZE Meckel-GruberZ=3- 2390 o)
d9c wx Feldlss Ale] Felm 4o s
A B oo TEE2E= getAlwt 132 Eulg
T @i Jeune ZF7, 287 BulEE wlEs} 22
ez aheddl A 13 4bed AT, 33e Euis
a v FAemw ¢{F von Hippel-Lindaud 7o)
L} oro-facial-digital 33", 2|5 487} Fubs 5
gl prune bellyZFFF™'% ZH 7o el el
s o5 S w2 BEiRde] Fola geteio

=4, 452 2 el was axe sz
Ut AT W FuBsd T2 mdee A
dEE 7IEA FAomS Fielul o s 4
17b AEAe] stdEl AlF|ela] oldale) wie} o
vehds Sdle A3 s FAZE o8 A Al
o|27]74A] chekai}, B elFolli % 48om B
e odlE F 1ol 4, 94 9 A%9 wde)
gle a5 F2E Holn 4fdks AAdds
LA 3, =8 9 A Sk g4 4
ol wle] olgA44lell g G-k aubelE 4
3t 285 | 5Ee] dlSe]l 229 HHE 9
#H 247 Zhevhs M, FUblde] SolA 3 2%
ol 4 Wels H, §HH £9le] gt H T2 2
EHEES Za gle] 48leg RESY oS £
oA LHe] Folaloe] 283 FE £AE Ho|e
ol &5 @A ol¥HAddes BFsia o|3Ade =7
7t gle dlES A¥Y 438 FdE G4



F o] 2] 590 Ak dAy AR 241
Table 4. Classifications of renal cystic lesions
1. American Academy of Pediatries'" 2. Mir§™ 3. Bernstein J"
Developmental lesions Renal dysplasia éD}rspla.sl:i:: Cysts
Renal hypoplasia Cystic dysplasia | Polycystic disease
Renal dysplasia bilateral autosomal dominant type
hypoplastic bilateeral with obstruction autcsomal recessive tvpe
multicystic unilateral | Hereditable SD of multiple
agenesis unilateral with obstruction malformation with renal cysts
segmental Focal & segmental | Isolated cortical cysts
congenital hydronephrosis Polycystic kidney ' Medullary cystic disease
familial cystic dvsplasia adult Acquired cysis
Hereditary lesions infantile
Polyeystic kidney Renal cysts in hereditary SD
adult Cortical cysts
infantile in SO of multiple malformation
Renal cyst in chromosomal anomalics grade 1-3
& hereditary SD Simple renal cortical cysts
Renal medullary cystic disorder

Renal medullary cystic disease
Acquired lesions

Square marks are covering the field of our study. SD=syndrome.
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. 7 A # (total dysplastic kidney)
chd 3 (multicystic type)
A 55 % (hypoplastic type)

. wH ¥ (segmental dysplastic kidney)
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{chromosomal anomalies associated- & syndromic
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