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We investigated the effectiveness of the Bladder Assist Device on urinary tract infection

of patients with indwelling catheters. The patients, except for those with cord bladder and

vesicoureteral reflux, could urinate intermittently under the BLAD system. Irrigation of the

bladder using BLAD made urine clear and decreased urinary bacteria. Because of intermittent

urination in patients who had been using the BLAD system for two weeks, the urine became

somewhat clear and the number of bacteria decreased.

Combination of bladder irrigation and intermittent urination using this system may in-



630 WRACE 33% 45 19874

hibit urinary tract infection of an indwelling catheter. BLAD is considered to be a useful

device for patients with continuous indwelling catheters.

Key words: Bladder assist device, Indwelling catheter, Urinary tract infection
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Fig. 1. Bladder Assist Device (BLAD)

Fig. 2. Arrangemant of BLAD system
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Table 1. Characteristics of patients with BLAD
system.

Characteristic No. of patients(%)

Sex:
Female 21(4196)
Male 30(59%)
Type of illness:
Medical 32(63%)
Urological 19(37%)
Main diagnosis:
Cerebro-vascular disease 23(32%)
Urinary obstruction 13(18%)
Diabetes 11(15%6)
Tumor 10(1496)
Respiratory disease 3( 5%)
Others 7(10%)

Age:Mean 77 yr, Range 44-94 yr
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Profile of intermittent drainage with indwelling Foley

catheter connected to BLAD. Patient: M.O. (F, 79yr)
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Fig. 4. Profile of urine output in the continuous

irrigation with saline solution supplied
at an infusion rate of 1.0 l/hr by use of
a three-way catheter and BLAD. Pa-
tient: E.O. (M, 87 yr)
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Fig. 5. Urodynamics with indwelling Foley
catheter connected to BLAD. Pa-
tient: U.H, (F, 93yr)

Table 2. Comparison of urine turbidity before and after

bladder
BLAD system.

irrigation with

saline solution by

Slightly Clear No. of cases

Cloudy cloudy
Before irrigation 15 12 7 34
After irrigation 4 7 23 34

Wilcoxon rank-sum test : p<0.001 between before irrigation
and after irrigation.
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Comparison of pyuria before and after bladder

irrigation by BLAD system.

# H

<+

+ — No. of cases

Before irrigation 10 5
After irrigation 3 3

1
1

3 3 R
5 20 32

Wilcoxon rank-sum test : p<{0.001 between before irrigation and
after irrigation.
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Fig. 6. Effect of bladder irrigation by BLAD system on
bacterial concentration levels,

Table 4. Comparison of urine turbidity before and after
intermittent drainage by BLAD system.

Day

Cloudy

Slightly Clear No. of cases

cloudy
Before application 18 2 5 25
3 7 9 9 25
7 3 4 7 14
14 2 2 8 12

Wilcoxon rank-sum test : p<{0.01 before and
3or7or14days after application.
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Table 5. Comparison of pyuria before and after intermittent
drainage by BLAD system.

Day # H + £ - No. of cases
Before application 11 1 12 2 5 3
3 6 5 7 3 9 30
7 4 2 7 4 2 19
14 2 3 3 1 4 13

Wilcoxon rank-sum test :

No difference between before

and3or7or14days after application.
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Fig. 7. Effect of intermittent drainage by BLAD system on

bacterial concentration levels.

Table 6. Types of microorganism isolated from
patients

Microorganism No. %

17

Escherichia coli 8
Proteus mirabilis 7 15
Proteus morganii 4 8
Proteus rettgeri 2 4
Proteus inconstans 1 2
Pseudomonas aeruginosa 0 21
3
1

—_

Serratia marcescens 6
Krebsiella pneumoniae 2
Subtotal 36 75
Staphylococcus aureus 1 2
Staphylococcus epidermidis 1 2
Streptococcus faecalis 4 [*]
Acinetobacter faecalis 1 2
Subtotal 7 15
Candida sp. 5 10
NE&Ebhic.
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Table 7. Advantages and disadvantages of BLAD system,

Advantages:

Mimics the normal emptying of the bladder

Enables the automatic irrigation of the bladder without
any electrical and mechanical device

Requires less nursing time in hospitals

Safety
Relatively inexpensive
Disadvantages:

Persists the indwelling catheter

Makes the patients bedridden

DM RREIETH B0, =Dk 5 iiEies
LTl b Bkay T 5 = LR ERRE&EA
D HEA R TIATT, £LERLRERTHA

5. (LFERER ERECRIE RN ORI ER L
Fethis ¥ O BMEBEERIE L - B EOLTR I
EThHB. Lo, RBEREDREEEOE
BRAIEORLNEEY A ETHO TR, BREL
T EOAMBRIEY R X X 5 RIRPHERE
M2V e —LTENTCHD, TODRIIPEL
Ed BRI 2 ~3E, HFELXH 2 BBk
FTHEENRVBENE IR T3

AEBIZ DX REMNS F—FABBREC L
CTAY =Dl hF—FAEERRBVH T ER X
h, BECHBRERC L5 —EO M ER MG L
20, BECH CABRAEK F I HERRRC X5
BEMEEE B R I 378 » T & 5 REBE
ExbhD, FlUBKE LTRERYEVBBAR
I L/EBEOW - ) Ui BAEE CEMNCIT
RS EBEVEL RS,

4) itk

BLAD 3+ sk vORERIGH Ui D Tl
WEN by, BROBRICERE ¥ foik i s
—MEE Lt ERFHE LTV B, Liedts
T, BRECEEBPCEBET AR LD 14E
BB LN, BECL > THEMERLLTHE
ATCELLDLELLND. ¥ IAREE ORI ZEM
AT =T ORBENWEN R Y EBED Y, B
ERhEC XD 3 7M1 AFD R ote, =
72 URIIMBHER 0B 4wy, BEBEORMERKE L -
TR OFENRDZ LB Y, BN 1 » B2
BETRETHAS.

AREEE OGS HHARED LR Uit S EOERIE
HERERER VUR EQAZBRGEE S BBz V-$ 0
LELZ BN, YHFREBE CLHRELRS T
BCA R AXEBI L, HMEBEERM D b,

PlEX b ARBEOF L, REE ¥ LD Table7

DL EELbIS. BEEESTET AFELHE
R TRLCATHRLADIIKRELFLTHESLS.
SRR BB TH VB S Z 5B L bnT
BH5. LRFAEBEEHTHIHCITEEEL, FiIe
LI b2l 5 Z L BARET, BT 5BECIIREYC
B5.
HEOELWEGOBOL LS BET T8
X VEAOENMBHEE N, TORBEEDIDDRF
EH 7T AEBOEALECHEMTS b0 L Bbh
. ZOX3REREWT, BLAD RIE¥cEH
Tr3EE & I B ATREMED B B

L B

= =57 X W BERIh-BBEREHRERE BLAD
DF AR L.
1) FREEERE, VUR EFEBRVWRFREY 7 — T8
BEEZERSE LT, BLAD #EBEL-L AR
£ TOBE CHBHRNTE T - .
2) REH 57— FABEBEELNGEE LT, RAEEY
AV Bbts S0, RERRCTBRBER
ZOREE, REBS IOBRRCERRGERADR
WMERCLH2EEPRIA AR,
3) ARk REE O MBEERORE B3 L. RiE
Wik 2 BB X BB L e, MEELESL
fe.
4) REBORFERR L R ORI
AikX b BLAD BRE» 7 — 7 VEBEREOR
MEET AR EEL bhi.

X 23

1) ARG « BT BB 57— 5 1 & RGBSR
. EZopdL 111: 956~966, 1979

2) W BB T —F Ve X AR EF OR
K., eX v AFY Y 94:19~22, 1979

3) I —  MRBRELBE» 7 -7 1. BBFES
£k 70 : 993, 1979



M - @A ABIEEBRBERERE - BB AT - T 637

4) Cox EC and Frank H Jr: Experiments with
induced bacteria, vesical emptying and bac-
terial growth on the mechanism of bladder
defense to infection. ] Urol 86: 739~749,
1961

5) Lapides J, Diokno AC, Lowe BS and Ka-
lish MD : Follow up unsterile, intermittent
self catheterization. J Urol 111: 184~187,
1974

6) Lapides J, Diokno AC, Gould FR and
Lowe BS : Further observations on self ca-
theterization. J Urol 116: 169~171, 1976

7) HERE— « NI - RIS - THEES - B
I : MECEREORR. HWMREHE 67
7~13, 1976

8) Fowler JE Jr and Stamey TA : Studies of
introital colonization in women with recur-
rent urinary infections. The role of bacteri-
al adherence. J Urol 117: 472~476, 1977

9) Svanborg-Eden C, Hanson La, Jodal U,
Lindberg and Akerlund AS : Variable ad-
herence to normal human urinary-tract epi-
thelial cells of Escherichia coli strains asso-
ciated with various forms of urinary-tract
infections. Lancet 2: 490~492, 1976

10) PaIEME - BEREs, PR —IRMBATAR A%+
L. B 54 1 501~505, 1972

11) Sugarman B: Adherence of bacteria to uri-
nary catheters. Urol Res 10: 37~40, 1982
12) Nickel JC, Gristina AG and Costerton JW:

Electron microscopic study of an infected
Foley catheter. Can J Surg 121: 50~51, 1983
13) Nickel JC, Ruseska I, Wright JB and Cos-
terton JW : Tobramycin resistence of Pseu-
domonas aeruginosa cells growing as a biofilm
on urinary catheter material. Antimicrob
Agents Chemother 27; 619~624, 1985
YA B - B EEL - BIMRE - HBER v A7
LT RG B EMAMBEEERERD > 2 I V- g
v ATHE#F 14 : 1036~1040, 1985
15) Warren JW, Platt R, Thomas R]J, Rosener

14

~—

B and Kass EH : Antibiotic irrigation and
catheter-associated urinary tract infections
N Engl J Med 299: 570~573, 1978

16) B EX : REE» 7 — 7 A BE BT 295
—E— RPoEECOWT. AWK 4.
871~879, 1979

17) Brocklehurst JC and Brockel S: The mana-
gement of indwelling catheters. Brit J Urol
50: 102~105, 1978

18) # ¥ KR B @B 7 -7 LERER.
2y — b 21:675~679, 1985

(198541273 | RiBEIBRZAD)



