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Hydronephrosis in Pregnancy and its Etiology
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Synopsis Using ultrasonography, the cause and incidence of hydronephrosis were investigated in humans
and rabbits and the following results were obtained. The degree of hydronephrosis was classified into
grade I (calyceal diameter ; up to 5mm) to grade V (calyceal diameter ; 2lmm or more).

1. In normal non-pregnant woren, the calyceal diameter was within grade I

2. The hydronephrosis was found in 45.5~87.0% of pregnant women in the right kidney and in
29.1~51.0% in the left. Throughout pregnancy, the incidence was significantly higher in the right than in
the left.

3. On the 6th puerperal day, the incidence of hydronephrosis was lowered, but the diameter did not return
to the non-pregnant level.

4, Comparison of women who practised swimming during pregnancy and those who did not revealed the
incidence of hydronephrosis was lower in the swimming group than in the non-swimming.

5. In rabbits, calyceal dilatation increased as gestation advanced and hydronephrosis was found in
progesterone-treated ovariectomized rabbits.

6. It was concluded that the hydronephrosis in the 1st trimester was due to increased steroid hormones,
but also that, in the 2nd trimester, the combined effect of hormones and mechanical obstruction was
responsible for its occurrence.
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U2 UIRGERY, GEgRWE, =RHA, FHE, mEdEiis
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ovarian vein syndrome it DD B I E
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Grade I: B3 « BMOILEL0~5mm. Grade
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Grade I (0~5mm) 23ZE188.9%, HRI83.0%.
Grade II (6~10mm) (X7 [11.1%, F/16.7%
DHEERTIRE O FHHEIZ2.5mm & 72 ) £H
D e pyots, Grade U (11~15mm) LR
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DR ot (FE 1),

L bokE&EsD, EEFEFERAOERT - BMNO
WEEE 1Y Grade I &5 2 btz

2) IEWiEhm

IR ASRIC BT BIVEEDHE YR 1 R T,

D =M

HRR B o SE ¥ 3 IR R 1 B U T K35 mm
WA Ui, £Bc ki) % FEHEEERR I m G
LRWAMEA L R T BRI X 2 FW I ETRD
fehyotc (B2, K1),

2) HUE

PLEEE O SEHE L IEERR I b U TR K6.9mm
BA L, INEEIEREA E &b REIEKR
T % DNV ICIEYR 2438 5 B 2TE Tl o R bk L
TEP L (p<0.05) @D LI E3, K
1.

(8) FEAEKBIED HE

%1 Incidence of calyceal dilatation in each gestational age
non pregnancy ~13ga 14~23 24~27 28~31 32~35 36~ post partum total
R L R L R L R L R L R L R L R L R L
G. I 30 32 60 78 60 88 6 28 18 30 18 38 24 50 10 10 | 226 | 354
G. I 6 4 48 30 60 38 32 12 26 28 26 20 46 38 32 38 | 276 | 208
G. I 0 0 2 2 12 4 4 4 12 2 12 2 20 10 8 2 70 26
G.NV 0 0 0 0 0 2 2 2 4 0 4 0 4 4 0 0 14 8
G.V 0 0 0 0 0 0 2 0 0 0 0 0 8 0 0 0 10 0
p 0.3675 0.0088 0.0004 0.000 0.0199 0.0002 0.0001 0.5984 0.0000
2%% 36 110 132 ,46 60 60 102 50 596
Grade 1 : calyceal diameter 0~ 5mm Grade II : calyceal diameter 6~~10mm
Grade Il : calyceal diameter 11~15mm Grade NV : calyceal diameter 16~20mm
Grade V : calyceal diameter = 2lmm
%92 Calyceal diameter of the left kidney in each gestational age
gestage (W) | _13gn | 14~23 | 2~27 | 28~31 | 32~35 | 36~ | PO
up. rej. L. 7.5 9.6 12.2 11.1 9.8 13.2 10.5
+S.D. 6.0 7.5 9.1 6.4 5.6 10.3 8.4
mean (mmy) 3.8 4.4 5.1 5.4 4.6 6.0 5.5
-S.D. 1.6 1.3 1.0 2.1 1.6 1.7 2.6
Lrejl 0.1 —0.8 —-2.1 —-0.3 —0.5 —1.2 0.5
P [0.2851 | 0.2957 | 0.1796 | 0.0985 | 0.0541 [
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C.D. mm, A6.0mm TEA & & IEEFEROMEIC S &
ol biemote, LLEBEKEE (G.IV,G.V) &
ETHEL, TR TKBREDMEE IC 20 it
8r ishote (E 1D,
| D ERKKOYE
V///A”/k\w//) (D ELEERE - BMoEE
4 %%%@%%%@%SK%?.EE&%EEX'
0-—o0 RIGHT KIDNEY TR RN E R & 20 % DMEIRERE Iz X B3 %
o 7 LEFT KIDNEY RDIDDTe, FEAS DK ERE R R IR 288 L
1 B, FHIeERTRD ok (p<0.05) GE5).

A 1 A, L L
16 20 24 28 32 36W  G.A.

K1 Mean calyceal diameter and gestational age

Grade I E#KBIE L LCHEDORERLY K
HEFA LB, EM29.1%~51.0%, £H1145.5%
~87.0% THPR A BT I\~ CA RIS 2B 1o B
DFRERNF DT (p<0.05), X SHloiZiED)

(2) [ERRKIKEITH & IERITE O HE

WNREEOSPMELER & b £IFIEIR ©kikE
TTHEDBIEETEL VNS0 (2), —FHKE
REFRAESE 2 BT 5 &, ARICLE IR,
FEACENR32E & T R KK ETE O KR
FE DB D BEINITAR D272 (p<0.05, 3 6 ), £
DIEYRI28 LARE Tl I 2 % R T oz,

LoKEE (G HI~G. V) OFRERITIEIE28:H L
e s\ CEIIA R E 227 (p<0.05),
3 EE

EERREE 6 HiT kU 5 ERIKRE O ¥ (HIE5.5

2. KEDBRREES TG OE

D IR

(D ERlo B AR FE A C2%, B/IFT
8% THol, EUNCIEHERIIC AT CREDOR -

% 3 Calyceal diameter of the right kidney in each gestational age

Bestage (W) | 13ga | 14~23 | 24~27 | 28~31 | 3235 | 36~ e
up. 18, 1. 8.8 s | 171 | 162 | 14.8 | 201 | 12.1
+S.D. 7.1 91 | 135 | 127 | 1.7 | 157 9.6
mean (mm) 4.6 5.7 8.7 7.9 7.4 9.4 6.0
—S.D. 2.1 2.3 3.9 3.1 3.1 3.0 2.5
L rej. 1 0.3 | —0.1 0.3 | —0.5 | —0.1 | —1.4 0.0

p | 0.1004 | 0.0000 | 00316 [ — | 034 |

% 4 Incidence of hydronephrosis in each gestational age

G.A.
site 6~13ga 14~23 24~27 28~31 32~35 36~ total
of kidny
L 29.1 33.3 39.1 50.0 36.7 51.0 40.6%
(No) (32/110) (44/132) (18/46) (30/60) (22/60) (52/102) | (242/596)
R 45.5 54.5 87.0 70.0 70.0 76.5 62.1%
(No) (50/110) (72/132) (40/46) (42/60) (42/60) (78/102) | (370/596)
p 0.008 0.0004 0.0000 0.0199 0.0002 0.0001 0.0000

R: Right, L: Left
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%5 Incidence of calyceal dilatation in each gestational age
(swimming group)

~23ga | 24~27 | 28~31 | 32~35 | 36~38 total
R|L|R|L|R|L|R|L|R|LJ|RI|L
G.1 | 24 | 32| 26 | 48 | 44 | 46 | 22 | 24 | 12 | 18 | 128 | 168
Gu | 8| 22| 4|2 /| 2121612 8| 1| 52
cm | 2| o] 4] o 4] of 6| 2] 2| o 18] 2
v | o]l o] o of of of 2] of of of 2| o
Gv | o] ol ol of of of of of of 0of of o0
(o) 34 52 68 42 2 222

%6 Incidence of calyceal dilatation in each gestational age
(swimming group and non swimming group)

~23ga 24~27 28~31 32~35 36~

G.1 601 24 | 88132 | 6|26 |28 |48 | 18 | 44 {30 | 46 | 18 | 22 | 38 | 24 | 24| 12| 50| 18

G | 72| 10| 44| 2| 40|26 | 18| 4| 42|24 |30 22|42 20 22|18 7814/ 52| 8
p | 0.0073 | 0.0006 | 0.0001 | 0.0002 | 0.0001 | 0.0322 | 0.0192 | 0.3351 | 0.0228 | 0.0512
total

(No) 132 {34 | 13234 | 46 | 52 | 46 | 52 | 60 | 68 | 60 | 68 | 60 42|60 | 42 102 26 | 102 26

R: Right, L: Left, n-s: non swimming group, s: swimming group

oD, C.D.
mm mm
1o RIGHT KIDNEY ‘ 10 LEFT KIDNEY
8t 8r

| ,/\ﬁ’ or
4t 4+

o——o0 NON SWIMMING GROUP

2t SWIMMING GROUP o} 0—0 NON SWIMMING GROUP
o—=8 SWIMMING GROUP
1630 24 28 33 36W G.A. 1620 24 28 32 36W G.A.

B 2 Mean calyceal diameter and gestational age

K ED (K 3). O EHEERL .

(2) Bl BEXERTFEKHTI0%, ®IFIT 2) DRELFEH R R ICK 3 % progesterone # 5D
8 % CABNITIRAR I 79 CBE o B K H IR % wa
B 3), ThbbFERREORKRIEESR (1) Ao ARZ 0 BIELT0RBRZh

& EERA D DRI CBERIERT 5 2 Zh 8%, 12%, 18% TH i,
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Dilatation rate Dilatation rate
% %
50t 50t
Right Left
40+ 40+
30} Nol 30t
No2

Nol

20F No3 20! No2

No3

101 Nog 10} o Nod
Or OF

0 15day 30day 0 15day 30day

Gestational age

X3

Dilatation rate

Gestational age

Calyceal dilatation and gestational age : rabbit

Dilatation rate

% %
50+ 50F
Right Left
401 40F
301 301
No.2
201 No3 20F No.l
10k / No.l 10l o %8,23
0t oF
Oday 10day 20day 30day Oday 10day 20day  30day
) 7 7 1 1 1
prog. prog. prog. prog. prog. prog.
10mg 10mg 10mg 10mg 10mg 10mg

X4 Calyceal dilatation in progesterone-treated rabbit (castrated)

A case of calyceal dilatation in pregnancy
(38w) : IVP view

(2 Ao LRZ0B LT EK
129, 20%, 24%CTH21(K4). TicbbIlE
FHI 5 R © progesterone d 4D #E A BIE L 7o

NE

EZHERESIRBADBEEET 5 & & 2R

L7z,

3. FRPKIES]

4R DKL S, IEYR38E 1 B CAHBEEE O B
A AR, IVP X OBEERECCEBR -
HEMOEEREYZRDI(BE3), REER R
HIRBAERIEE, il s REZED 6 BT
DBEWHAE TAH B Grade 1T Almm) &= L,
4, Grade V QIlmm) Thotn s &b, Al
B B OSBRI X b AMIERE &2k
JERIENGL D288 3 H CRIBIEE A L Grade 111 &
T DGREE LIz, T OREMO X ) wEETEEK
BiEY 1o T L BEIBES R YR 2B605
Y EER A B2 U 2 FERI A RRER U 7,

Z E S

RER, MEIRFORBHREIFCXBLHERL 1
DT, BOTLHIR I s chork.
Duncan and Seng (1928)9, Chan (1969)9,
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Crabtree (1942)7, Fainstat (1963)'®, Fochen
and Wagenbichler (1969)'"%:% IVP % LT
RKBEEABE L, RERIIEE3 » A X bRk
LIADIERI0 N A TR & e v BRI ZEM X v 3K
BT B E L, BESDESHEMAEREE LT
Schulman et al. (1975)*13220%> X #ET LK
B D RAER A AMT0~90%, HM0~40% & L
R EE Lk L, Thbopigik
X X B RA~DEED I DRI s 1 5
BE o TiRl, EBMHA0KBRERLO
EAES T/

Vi, 1ERE, RBCEE R CBEEEEED
A X 0 FEREWIEA s & K BHE OBE 23T RE & T
57z, Erickson et al. (19794£)'21%, KEIEDE
=% central echo complex DILIER & LEETL,
KEE ISR WA 2 B3R B Al e LA RIS
EBECTHDHEL, Sandraet al. (1983)'® % 12 [A
BrEaEr L, Lo bbb IEED o
ERABDBD I R TaThHot e L, EIEREY
Hokshizis ShTwishork, &% D b central
echo complex Z /KBFEDIEL LT, ZOHE
A L, KB E L EM29.1~51.0%, A& M
45.5~87.0% DFEER THANCEH I @ DT,
R 70 2 LR EIRAIEA O 11060 > TRERE 72
KE 21T\, EEH S CIBE KB EOH
AL EThY, FREBIUHCEGE6 B
CIXEEKREENER LELAZEX L IRD D, W
EABME (80%) THI EEBDILIETHSD,

Bailey et al. (19713 1 » A TIEERFD
Regw iz b & L, EETIICKBERELY R L
N, ChDEGRHEOH DS DTHDI,

—FHEE I X BIER KB O KB OKRE
%, HRCEDTORATH O, EHKIKE
KB DB D FE IR & &1k, KAk
REMET T &0, MAFEOREE AR E
WL, S5 ERNMETERY R L Cright
ovarian vein ® 5 offl, EXKic X 5 REEBL KR
FEL, PHLILD EHERI N, ERKEED
WK E LT, OBEATED pelvic brim i &1} %
BRI IR 8 B8 3 9~1217) (D) progesterone D R
VR O s iE e 3919, @ right ovarian

AR
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vein syndrome %235 5 05, Eh b IR D
e\, IERET AL AFEI L 2 RERE
WAKBEOKREFERCHH Z LIXEDBHE VW
ThHHH., HABMLOKEERESHRNTFEDOE
B AR EARE N SREBCREIL L2
DTEROEERYEDLTIOTHA S, Ll
BB B D AT E B A DS CIREEEL
FRFFE LR IR KB REO R T & e
\~, hormone fEF 3133 12 progesterone @ R
REEGEERC L O RBRNIBKTSET5
bDTH%S., Van Wagenen et al. (193>
NORRIRD Z AT LB E FERICEFEIE S
LKBEEMSAET B & & v hormone B F
L7, EE b DEETL progesterone {EH D LT
b, FLHEATEOEEDRVERFRIC S RE
AR R b Te & & 235 hormone fEA & Z DR A
D—D>TH5H T LIXHENTH %, —7 Bellina et
al. Q97O AEINEBHIRSERE XD BT L 5
BT UITIREST & & ik 5> >k X o L
LSEXLT, ThREREXZEET 5DIE
ALK BER F&4 % &35 right ovarian vein
syndrome #i% & 7 272, Lo LEIR 5 DMl &
TRKBIERETHPLELS, ThIBRFEORE
H->HIR 5 oIl + REEE->KERE & W 5 BN
RS, WHOYLERPIEEHCEENS DD
ThHHS, DEDZ EHERET D LIERHKBTED
R & LTk, R <X progesterone {E A 3%
NI4T, IR LLE (3 progesterone fEF & 1
KFE OB EEOMEDOHEFHCERT S
b EHERI S ude, —JTKBHE & BRARAEIR o0 B &
i ETAHE RS, L LEBEKBES
TRARHELICHERBEIEC D % D MBI
Vv, L UIEBIC R Lie X 5 B e B K
fERRETSE, REKACISBUEEELLE
EREFRZLHZ ENDVERWICERELZET S,
HEARBY, INELY S EREEERE Y LEBRXRL T
WA, E R H2ERE KPR E W minor distur-
bance 4 7s\E LTk D, 4 EIOPFE CIElEK
KEBCKBENMERTH L LE2BETHE, &
TRKBE & IR & OBE S TRIS hSEOK
SR E M,

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

248
APTFEILEE36E], 370 B RERR ABF YN EES
THEELIK,
X ik
1l £KERF, =HEE, EA5E % BF, &K

10,

11,

W ACRE & £ DA

BFAE  EREEFHCEBE L CEB Y F 2K
T KRED 1, L4, 2:239, 1983.

EFE —, Bk, NERE TABY, 22
I3 KA RO & U R D VSR E A
DRERR, FEMEZ, 11:1322, 1981

NEEHE, FIMEE, KFBEX, AE+HRFERE:
RPN B A RE LR 2 oK EED 1
B, HERBIRBEEMFTAEW, 39: 98, 1984,
Builey, R.R. and Rolleston, G.L.: Kidney
length and ureteric dilatation in the puerper-
ium. J. Obstet. Gynaecol. Brit. Commonw., 78 ;
55, 1971.

Bellina, J.H., Dougherty, C.M. and Michal, A :
Pyeloureteral dilatation in pregnancy. Am. J.
Obstet. Gynecol., 108 : 356, 1970.

Chan, D.P.C.: Ureteric changes during
pregnancy in Asian women. Med. J. Malaya,
23: 235, 1969.

Crabtree, E.C.: Anatomical and functional
changes in the urinary tract. In: Urological
Diseases in Pregnarncy. Little, Brown & Co.,
Boston, 1942,

Cuyer, P.B. and Delany, D.: Urinary tract
dilatation and oral contraceptives. Brit. Med.
J., 4: 588, 1970.

Duncan, J.W. and Seng, M.I. : Factor predis-
posing to pyelitis in pregnancy. Am. J. Obstet.
Gynecol., 16 : 557, 1928,

Duré-Smith, P.: Pregnancy dilatation of the
urinary tract. Radiology, 96 : 545, 1970.
Duyé-Smith, P.: Ureteric dilatation: Its
anatomical basis, and relation to sex and
pregnancy. In: Urinary tract infection (eds. F.

12,

13.

14,

15,

16.

17,

18,

19,

20,

H ERmiE39% 2 =5

O’Grady and W. Brumfitt), 172. Oxford Univer-
sity Press, London, 1968.
Evickson, M.D., Nicholson, M.D., Lewall, M.D.
and Lauraline-Frischke, R.T.R. : Ultrasound
evaluation of hydronephrosis of pregnancy. J.
Clin. Ultrasound, 7: 128, 1979.
Fainstat, T.: Ureteral dilatation in pregnan-
cy: A review. Obstet. Gynec. Surv., 18: 845,
1963.
Fochen, K. and Wagenbichler, P.: Beitrag
zur Problematik der Veridnderungen am Ureter
und Nierenhohlsystem in der Schwangerschaft.
Geburtshilfe und Frauenheilkunde, 29: 278,
1969.
Kumar, D.: In vitro inhibitory effect of
progesterone on extrauterine human smooth
muscle. Am. J. Obstet. Gynecol., 84 : 1300, 1962,
Lindheimer, M.D. and Katz, AL : Kidney
function and disease in pregnancy, lst ed.
Philadelphia: Lea & Febiger, 1976.
Pitkin, R.M.: Morphologic changes in
pregnancy. In: Gynecologic and Obstetric
Urology (eds. H.J. Buchsbaum and J].D.
Schmidt), 375. W.B. Saunders Co., Philadelphia,
1978.
Sandra, L., Helen, B. and Le Suzanwe, P.:
Ultrasonic assessment of hydronephrosis of
pregnancy. Radiology, 146 : 167, 1983,
Schulman, M.D. and Herlinger, M.D. :
Urinary tract dilatation in pregnancy. British
J. Radiology, 48 : 638, 1975.
Van Wagenen, G. and Jenkinson, R.H.: An
experimental examination of factors causing
ureteral dilatation of pregnancy. J. Urol., 42:
1010, 1939.

(F5038E No, 6064 HE6L - 10 - 145240

NI | -El ectronic Library Service



