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INDIANA CONTINENT URINARY RESERVOIR:
REPORT OF 15 CASES
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From the Department of Urology, Faculty of Medicine, Kyoto University

Mieko Mivakawa and Tomonori HaBUcHI
From the Depariment of Urology, Shimada Municipal Hospital

Over the last several years, internal reservoir type urinary diversions have become popular. We have
already performed Kock continent ileal reservoir for urinary diversion in more than 80 patients. The
experience with the Kock pouch prompted us to try a new form of continent urinary reservoir originally re-
ported. by Indiana University group.

The Indiana pouch is a composite structure using ileum and cecum. The antireflux mechanism is pr
ovided with tunneled ureteral implantation along the tenia of the cecum. Plication of the terminal ileal
segment along with the ileocecal valve maintains urinary continency. The tubular configuration of the
cecum is completely disrupted with either an ileal patch or Heineke-Mikulicz re-configuration to construct
a low pressure reservoir.

Between October, 1987 and September, 1988, we performed Indiana continent urinary diversion in
15 cases: 13 males and 2 females, from 47 to 73 years old (mean age 61.3 years), 14 bladder cancer patients
and 1 bladder sarcoma patient. The initial 8 patients underwent Heineke-Mikulicz type operation and
the subsequent 7 patients ileal patch-type operation. Median followup has been 7 months.

There were no major early complications but one postoperative death with blood tranfusion related
graft versus host disease (GVHD). The late complication occurred in 2 patients: 1 stenosis of the pouch
due to insufficient detubularization of the cecum and 1 pyelonephritis required no admission. Serum
electrolytes and vitamin B12 remained normal in all patients.

Patients perform self-catheterization every 3-5 hours during the day and 0-2 times at night for volumes
ranging up to 800 ml. With regard to volume capacity and pressure characteristics, the ileal patch type
reservoir seemed. to be superior to the Heineke-Mikulicz type pouch as a receptacle for urine.

Over-all, 12 of 14 patients (86 per cent) have acceptable continence. The remaining 2 patients have
significant daytime leakage requiring pads or a cutaneous bag. Followup examination with excretory
urography showed no upper tract obstruction and X-rays of the pouch showed no reflux.

Indiana pouch is a relatively simple continent urinary reservoir, since the steps of this technique already
are familiar to urologists. It may be an alternative form of continent urinary diversion.

(Acta Urol. Jpn. 35: 795-805, 1989)
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Table 1, Age, sex, diagnosis, mode of operation combined, and date of operation for 13
cases with the Indiana continent urinary reservoir operation for urinary diversion

Case Age Sex Diagnosis Mode of operation Date of op.
1 68 @»  Bladder ca. Radical cystourethrectomy Oct. 1987
2 62 ®  Bladder %a. Radical cystourethrectosy Nov. 1887
3 61 n Bladder ca. Radical cystourethrectomy Dec. 1987
4 48 »  Bladder ca. Radical cystourethrectomy Jan. 1988
5 72 ] Bladder ca. Radical cystourethrectomy Jan. 1988
B 73 n Bladder ca. Radical cystectomy Feb. 1988
7 54 ] Bladder ca. Radical cystectomy Feb. 1988
8 47 L] Bladder ca. Radical cystourethrectomy Feb. 1988
9 71 £ Bladder ca. Ant. pelvic exenteration- Apr. 1988

10 56 n Bladder ca. Radical cystourethrectomy Apr. 1988

11 48 m  Bladder ca. Radical cystectomy Jun. 1988

12 63 f Bladder ca. Ant. pelvic exenteration Jul. 1988

13 67 ®  Bladder sarcoma Radical cystectonmy Jul. 1988

14 63 n Bladder ca. Radical cystourethrectomy Sep. 1888

15 66 " Bladder ca. Radical cystectomy Sep. 1988
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Table 2. Current status of patients with Indiana continent urinary reservoir

Case Characteristics Incontinence Reflux Capacity(ml) Acceptance
Heineke-Mikulicz type
1 Pyelonephritis None None 500 Excellent
2 - None Nene 500 Excellent
3 - None None 550 Excellent
4 - None None 800 Excellent
5 Pouch stenosis Overflow None 300 Poor
6 Dead (GVHD) - - - -
7 - None None 600 Excellent
8 - Overflow None 250 Poor
Ileal patch type
9 - None None 400 Good
10 - None None 500 Excellent
11 - None None 500 Excellent
12 - None None 500 Excellent
13 - None None 550 Excellent
14 - None None 300 Excellent
15 - None None 500 Excellent
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#t < 7 flie ileal patch HxIT->CE DT, 22T
XD 2ODFMERCOVTCBRE 2 it T5.
WBoHsA BB L T30 T, BIEDLEFVCRE
BEERYTHHE L D D TEBEHUBEIeLE
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5. B5 - SBYWAE 2B TITS. BELmBo g
BEbLGCEAL, EBEO antimesenteric border
CHETIBAZ ML T BT 523, 0¥ THMmWwe+s
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Heineke-Mikulicz re-configuration

Cecoileal reservoir with a Heineke- Mikulicz
reconfiguration of the cecum. A, Approximate-
ly 25~30 cm of cecum and ascending colon,

and 15 cm of terminal ileum are isolated for
the reservoir and efferent limb. Antimesen-
teric border is incised for the whole length
from the ascending colon to the cecum (dotted
line). B, the opened colon is positioned by
reconfiguration and transverse closure (arrow).
C, Completed reconfiguration of the cecum.

lleal patch on pouch

Cecoileal reservoir with an ileal patch. A,
Approximately 20 cm of cecum and ascending
colon, and 15 ¢cm of terminel ileum are isolated.
An additional 15 ¢m of ileum are isolated to
become a patch on the reservoir. Dotted lines
indicate where the bowel segment will be in-
cised. B, Ileal patch is anastomosed to the
opened colon along the incision made in the
antimesenteric portion. C, Complete ileal
patch on pouch.

B 5T, coOBEOBEL 30170

JETli>Coton, B —EEiaIc LTk D
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1-B) ileal patch # (Fig. 2). = OFETIL,

B » LB 15~20 cm THESCTHB.
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¢ border X#fiz ¥IBA L T ileal patch & U3
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Aix, Fig. WRT X3 mVv-oBEoRB sy

RIET—BERTIT-> T3, LEER L R
5 RREOMERGRE, pouch DAL AR
b, BEFTHEA»SRETDLERSHTES.
2) pouch ZMEE X e bR\ CHERER RO #EfE
(plication) %175 (Fig. 3A, 3B). 12Fr i1 — v
H 7 —FAEEB»D pouch AT, o
F—FADRBELFFDOFTERS X 5, EIEHR»GIE
w3081 C 5~7 mm [HfFD Lembert &7
5. LoBFhFho Lembert EE&OMEEALE D
KENEIT—FURBEALICL L b0 THEESL
BTHBH. Ffidp ol r@irE¥s iy y—-yrold
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Fig. 3A. The terminal ileum is plicated over a

Lembert
After the

12-French  catheter with
sutures 9to 7 mm apart.

terminal ileum is tested for continence
and ease for catheterization, running
suture is used to reinforce the suture
line.

Fig. 3B. Completed plication of the terminal
ileum.
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% pouch WIZIEALTH 7 — 7 V&L, pouch
e FEIE U C e L= [ X b hofo 2 L&
=37, Who 58415 Lembert A% #2418
5. MEZORETO pouch &L, Heineke-
Mikulicz #:C# 150 ml, ileal patch ¥THJ 250 ml
BETHD. » T — T MFANES TRhA L2 &
HRER Lt n, Lembert $EA A% 3-0 fkic Tl
Giska L, plication iR 5. 7272l AF—7%
TR BT AT o AR 7 i B VIR T % & &8
HDHOT, =OMEOREL S ~ 6 FHEAIfEA T -
TRl LI

D

Fig. 4. The antireflux mechanism. A, An in-
cision is made along tenia of the cecum.
B, Dotted line shows site of incision of
colonic mucosa for ureteral anastomosis.
The ureter is spatulated to increase the
size of the anastomosis. C, The uretero-
colonic anastomosis is performed with
5~0 Viecryl sutures. D, The tenia is
closed with 3~0 Vicryl sutures to create
tunnel to prevent reflux.
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Fig. 5. Pouchgraphy 6 months following surgery
in case 5 shows stenosis of the pouch
due to insufficient Heineke-Mikulicz
reconfiguration of the colon.
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Pressurs profile of plicated ileal segment

20

Omi in pouch
ey e s

15

10 T

[ S S
-8 20 em Hp O~

400ml in pouch 20
e e b -

Fig. 6. Withdrawal pressure profiles in plicated terminal

ileum (case 2).

diana K= Rowland 510 1 X - CTEWICHE X
Ni-. EIEEE% AV 7- continent urinary reservoir
DOFESELY, 19504 Gilchrist'® OWHcib ¥ 503 &
EEHILBERE « (RIER > reservoir {ERUC RIEEA H -
Foo EFCMKE HRIGEREOBENTEL STt
MofeZ LD, HRT BWid iz big ol
Indiana pouch bi%?{:ﬁ’ﬂlﬁil@ Gilchrist o R
HHUE - REIHLEDOTH D, ShE Thivhbhit
1T-C& 7 Kock EBEERLE 13HE « 0570 - 7o Fiik
o TWh5.

Kock BB CixdZEpy b « HRET IR
pouch PRIz Hivfz nipple valve 12 X » T 5.
Zhiext L Indiana pouch 22585 3BT pouch
ek b, LasbEEo plication 25 &b T
HihicEEL I LA, BRI, RE T b
vEAERRAGTWS. THRTEEOR ST 40~
50cm & & THD. o TFMFHE LT ikseths
LT Kock [EEEND X 5 felEMER G Do,
¥7- o OMMIX o nipple valve & HR s pro-
lapse 7o EDBEREREIEC hic o s h
B Ao Lol A r—<OfBIs ) Hb
BN ETRET H 5. T EREYRLT 2%
Mo+ Ed T B, ¥/ Indiana pouch Tk
e« PR L BB O VTS d staple T K0S
HEH LIRS A S S, - CRMCRATLEG
ol tEZ BN,

HoRENGIRD pressure profile study 1%, EE
FLIFBEL B DND 2 I THED ©— 72380 bh
%1%, FOHREITIL pouch PRCHAZ @ EBEGHE
HESRL (Fig, 6). 2T Rowland 52 o
W35 Lo, AEORLEY EERCIIEEO plica-
tion DA T IBEREFH LIS LT\ B 2 & A3HEH
Ehb. fo T OEREBE—EL Lok & 20%EE
THMICE 75 S ERTHS. o plication
B X 5 IFERE T, o BELLERERSE
o HAREEE 2 Bihvs. Rowland BV
#7320 7 Bl im0 FEENRL LR TA. L
HLIDZ EFELFNCT S, A& Kock EGE
DB ED X 5 IeFEBFILEBE LD b ONAENRTLE
5 AIREMEIL & o TA e <, Indiana pouch DL
My Ev2b.

REERRIIZ R 0D T T 4o iEERD reser-
voir ZET5 2 EANETHS.
TOEHER reservoir OFEFEITATRO & < 3 HH
PEEIR TS, D 5% S WEEEY patch &
LCHVAHEIE 2 WE» 2 iy B % vEA
Fcitinw. EoFgr AV s B4 Th o HEIB
HEBTHME CRAeRTS L NEETHL. HBRA
TORFEFAI TR S 2 OB 5T 45
{EE®D pouch MER I T inw & 2 ARERDH
-7,

Fig. 7 T Heineke-Mikulicz £ T - iEFIORE

Indiana pouch
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CYSTOMETRIC

READINGS
e 63.2.26

Post. op. IM(S.T.)

10‘0 mi —I“",.— 209 ml

o MINUTES s MINUTES

Post. op. 3M (S.T.)

o MINUTES

o MINUTES s MINUTES

Fig. 7. Cystometrogram from a Heineke-Mikulicz type pouch
(case 4) recorded at periodic intervals. Note that
frequent bolus contraction is found in early post-
operative phase and high compliance is achieved at
six months after construction.

Feffg 7z pouchmetry Frb 273 25, MiHE Hha i
bolus contraction I X % #lal7c NH D b5 4 389,

6 7 A B CIRIFLE LIEERAME b5 & L avbon
5. Zhiex LT ileal patch #:Ci it E a6
pouch X KARTEESR LS (Fig. 8). Berglund
LIV EETEARED reservoir &\ 5 S Tkl
I bEBE RGO X hERTHS LT
%. BIEHZFIH LA Mainz pouch 7g kT4 #5H
DIFE EINGOFEAE TR S D 2 LRI Tk
n1®, ileal patch JIIAMNTIZZ OJFF A ILH L
Twa. Zhbo®$dEr bHlfEb bbb hul, Indiana
pouch o pouch fEHiE LCix ileal patch %78

IDHELTHBEELT VLS.

S hichbhvbiuig, ileal patch BadklR L, HEH
1512\~ T Fig. 9 o X 5 7¢ pouch HAE AT
%. UL, pouch OR%E TE B LTI
LW LTHIRAR X R L, FtGa BBt
RN BHD . LI BREIO ShE 2 B L 2 0Jik
1t Kock pouch okl LicdboTHh, X
DEHERD pouch Lign Z EnMfFCcE L. FEE,
KEGI5TIE, fiite DIVP TI2IEEIC L pouch
BREHRTE D, pouch FELKEL EhDHTR
ffeftfas & - T b (Fig. 10).

R & pouch & dWE AN & £ icih - okl T
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Pouchmetry (ileal patch, Post. op. 1M, Y.F.)

CO, Cystometry Flow Rate 50 ml/min 1
PRESSURE | VOLUME |COMPLIANCE| TIME
cm H,0 ml ml/cm H,O | minute
0 12 20 — 0.4
1 17 200 36.2 4.1
2 67 356 6.1 7.6
3 67 380 - 7.8
100ml 200ml

Crede

PO T T T T I
Fig. 8. Cystometrogram from an ileal patch type pouch (case 9) recorded
| months after surgery. Note that high compliance and large
volume is achieved in early postoperative phase.

Fig. 9. Modified cecoileal reservoir with ileal
patch. The cecum and ileum are split
open completely. Instead of closing the
pouch side-to-side, it is closed from
upside down (arrow).

v R AETITRR, FRICIIBD TER THD K
W o SEIBVIEA RS b v A v iR R L i
LB MR EORER A, T hE TRIFREHD _ v
FTIRBE IR T3S, HEABIT itz Fie. 10 . ;
ig. 10. Excretory urogram in case 15 with

HHTHETELRERTH o1 LRIRFOIHE L modified cecoileal reservoir with ileal

patch shows round shape cystogram.

G X o ATREM: D B B O T WA T 5
DERH D K e il - E T, BEO A D

DBDWIECHEHCATH 2 £ TES .2t pouch- WITRTH 5. Kock [l Tk pouch KA
R Es L OV A b — < DFLEIGE BRICIRE O W2 H H L T G L O BIBES KT LT % &3t
WCTED D ERERLTE D, R pouch o BXRTWAY. Lo LKL IRE L LTHER LY
(SRR e ) HRCIT 2% £ 51cies. £, F oKD AP H B L R R 7 D

RIS TR SR CR D IR DA B D . IREGE RS Q MR X D 2 EAVRI R T WA, Zhb
T BNE T, Kock IO S & &£ KED TS DFLENIRH RGN EORRERE LT 200k
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FHMOHHFTHY, SHEORMN RBEAVETH
5.
b OREFITLa5 & 5T, INECHTH
B - BER EOFBRENSL A5R5. e
EBFERLEOR 7Y - =2v 7 B LTELLERD
B0 L, BWEET FOoBEBXERN VR

D, FEEE Kock BBENOSBEL BEbD
R EEZ TS, Fi BRI AR BRI P
BEN DY, BB HEhe TB1» 58411 Kock
ERGENS R CEIGE T2 A S .

PlEBNT& 72X 5, FuE Kock EBER
CRBRLLBEADFHHEEL TS, TR
X D¢, B> continent urinary reservoir &
LTo&EME B LTE I SBLRALhENEHE
Th5. L LRBEELD L 05 Ehd TR
BELTETLMETHD L% 2D &, AT
WROBEH LR THIEE DS 5. EFlo—20T
HERE R ERT NE LT RWEE LTS,

# B

1) 19874108 X v 1988 4£9 A ¥ To 1 EfiIc
Indiana continent urinary reservoir (Indiana
pouch) % 156 fifT L7=. 5 % Heineke-Mikulicz
EA 84T, ileal patch ¥ 7 FlizfTishhi.. 5
P13, Ltk 2 61T, FHERII6IETH -

2) oL, FEC REFLEREHB TS
DG, BIiIFcER1I6, TR246l ET16TH
5.
3) iR IHEOEEL b 01k, GVHD ik
LI L ITH 5.

4) BHE PHE T, REEHIC X 5 B 1 AL
pouch FRIRIRD LN | FlicHbivte.

5) 126k &< RREN 72, 20~ 0BEET
BREERL DR £&01E L BNOFEHIHRDL
e -7z,

6) itk 6 » H& B L iEGD pouch FEIZH
500ml T—HOBRERUL 6 ~8ETH 7. ileal
patch BTk X b BEICKETKAZ 78 pouch BHE%®
BrzEntEi.

7) AR FEOC 2B HETHD, conti-
nent urinary reservoir & L TCHHATHAL LEZ D
hic.

KRS OE G ITH 123 A HABR SRS E T & F &
UEE38E HA MR BRI ST HRA TRE LU, AFHO
WA 52 TR E0 7 BRI R SR 23T S
B R A Bt OB St HICEBIR L LT,

X i

1) MEHE WEEM, AEES, HASE B
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