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The bacteria in 37 stones obtained from 37 patients with urinary stone diseases, that is, 11
renal stones (containing 2 staghorn calculi), 21 ureteral stones, 4 bladder stones and 1 urethral
stone, were studied, according to the Nemoy & Stamey’s method. The stones were collected by
partial nephrectomy (I case), nephrolithotomy (1 case), pyelolithotomy (I case), percutaneous
nephrolithotripsy (PNL) (6 cases), 12 ureterolithotomies, transurethral ureterolithotripsy (2 cases),
cystolithotripsies (4 cases) and spontaneous deliveries (10 cases). According to a stone analysis by
infrared spectrophotometer revealed 30 were noninfection stones (81.1%) and 7 infection stones
(18.9%). Of these 37 stones, 5 stones (13.5% of 1l stones) had bacteria within them. These
stones consisted of 4 infection stones (87.1% of all infection stones) and 1 noninfection stone (3.3%
of all noninfection stones). Out of 4 patients having bacteria within their stones, urine culture
of whom were carried out before stones were collected, only one patient (25%) had the same
species of bacterium (E. coli) both within the stone and in urine. The E. coli within the stone
and that in urine, however, showed quite different reactions to some antibiotics.

The fact that all organisms within stones cannot be detected by urine culture before collect-
ing stones of the patients in our present study, suggests that patients undergoing endourological
surgery, such as extracorporeal shock wave lithotripsy and PNL, may have a risk of complications,
such as severe urinary tract infection and urosepsis, if the possibility of the presence of organisms
within stones is not taken into consideration.

(Acta Urol. Jpn. 35: 1469-1474, 1989)
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Hot- (Table 1), T3>, urea-splitting organ-
ism KX DBRIhDEELLRTWVE, Wh¥5
Rz 761 (18.9%), IR R 306 (811
%) Thot, TD3LREAKRMELS A (EFID
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Table 1. Composition of 37 urinary stones

Noninfection Stones 30cases
Calcium oxalate
Calcium oxalate + Calcium phosphate 18
Calcium phosphate 2
Uric acid 2
Cystine 1

Infection Stones 7 cases
MAP and/or Carbonate apatite 6

Calcium-fatty acid 1

Table 2. Organisms within stones and in urine before
collecting stones
. Organisms
Case Site Stone Component -
Stone Culture  Urine Culture
Calcium-fatty Enterococcus
bladder acid faccalis not done
ureter MAP Proteus mirabilis negative
14 urete CaP 4+ Carbonate  Klebsiella Enterococcus
ureter apatite pneumoniae faecalis
. MAP 4 Carbonate  Proteus mirabitis, .
16 kidney apatite E coli E. coli
19 bladder Uric acid Acinetobacter negative

calcoaceticus
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£ T Enterococcus faecalis 73, fEf 8 » MAP »
b 1e B IRE5 /AT Proteus mirabilis %, 5Ef 14 ©
CaP & carbonate apatite »» b /e 5 IR & # A T
Klebsiella pneumoniae 73, fE#llI6>0 MAP &
carbonate apatite 7> & 7 A Ht Bk ES 4 T Proteus
mirabilis & Escherichia coli (E. coli) 73, 5EWI
19D KB & Te 5 BEMNAS 45T Acinetobacter calcoa-
ceticus 2FRBD BN, Th B 5 Bt 4 Fil TG
Ao RMEEERA X TER D, £0 5 btk
24 (50%) 2BkDZT, H oA HNHIEE & F—EEE
NBYEE TR LA DSERI160 E. coli o 14 (25%)
DR TH-Te. Ebic, ZOR—EEEHEESTIL,
RT E. coli TH-Td, RFELFEEAETE —
o+ 7 = 2%34EHK (CEZ L8 CMZ) i3 L,
BHCESHRT 2 EEZE T AL OB RER LK
(Table 3).
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S:susceptible, |;intermediate, R:resistant
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tz. PNL ToZFRERLBUMAEL LM EHI I A b
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Fig. lA.

Scanning elestron micrograph of case
16: & solitary bacillus in apatite

crystals was observed.

Fig. 1B. Scanning electron micrograph of case

8: some bacterial foot-prints, seemed

to be Proteus mirabilis, were observed.
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F oo AR LT bk, WiRTo RATRSE 2
DHBITIED Z LG THD ZLHRLTND. ZD
[F—BEPSERE G GERI16) 13, 3 ERAMBRE 4%
oL, BIRAEERE L T feried, il TR b1
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—Klebsiella pneumoniae ~ & @R & #E & L 72
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Fig. 2. Hydrolysis of urea in urine under the
influence of bacterial urease

BEAARILR TR D, FAMO E. coll (2o
REPREAPIC BhEAKL SO THY, o E.
coli {3 —He> HIBE Hlveh3 5 itk A A U C Friciah
B Zto Lo bDTHAH EWREND. T X5k
ARCHBES—EA YAl & TIEFIGRE B E D
R, BRY AT RESGERECEO HEA
BT &, RPFEVIEHELRELS B &
WBHEROBXTB LA THBLHHIID,

MEV RS (R THF L LT, kX
Y, MIE® urease activity 1 X h R urea At
Fig. 2 o T ERIBI L fopi» TIRGHE Sh, K
MTAHVALENDZ ENROBEER L THD X
hTws. Tiohh, EFEORBTRBBELTOR
s s MAP 5, Ko7 A% v X v@fafio
RBL 1> THREBEILE D & &%, EERTIE hy-
droxyapatite 2B X %A%, urease activity &4
THHEDHEET T, EiEE D carbonate 1 +
&& pH o3 CaP o¥fEENZ L, carbonate
apatite DEAEILNREC B & ENELBR T
BB XS FTIL, urease K IAT v E=T
O BRI B ORI, MEEAEO 7 s Y PR
FBEXBDZIELTLD, EHTRBHIAT2
urothelial mucopolysaccharide B#EEL, o
##= X fe urothelium 2, FRe& D glycosaminogli-
cans #° mucoprotein 23R L, ZhOAEEFIE
7 - CHEE % urothelium IZHFEA IR, IbIL, 20
urothelium &4 L7-HIEE» 773 % exopolysac-
charide i L HEDEhB EE L BR T3 glyco-
calyx ® matrix M1 # vic charge LTw5AC
LLFE-T, B4+ v Thor~ s vy ahi
v LA 0| XYy, MAP % apatite crystal &35 X
B LR L VEEARENGIERCShD EELLR
T 167,202 e BT A T Fls B 0 B e K
NHEE & LTk, Nickel'® 53R BB BN BIE
WL DRRT B, EYEE A DRI B b B
bacterial biofilm OfZAFBYP Sh TV BH, o
PULTGLO M5 W4 B exopolysaccharide 12 &

DIEDH Xh % glycocalyx % matrix 7 &2 HHS
L#E% bRTW5A. -0 bacterial biofilm 2%, #i
BHIOBRC R L, PR 2 & QMo S e TS
Ba Bt Liehih, METHEAO interstice PCH
LA 25 HE 2 LT 5EELHbRTV2
737, = @ bacterial biofilm B L2 h, HBL
A MEAIREETOE AEEEIRTED
P, ORIV EERS LD THS.

K xR TS PNL = ESWL JEfTRRCIK
BRg R R B GRS B & £ X5, ESWL f
FRACIRER WED LR oftt, TR Sh e fSas
urothelium ORI ZEER B Z L lic L) AR
IR AEIC R DR S = &7 ElE, ThbOBER
iz urothelium DEELHBFICRZ > TWB I &
EWESTED, IBORPREAOTHHBRF L, =
NODBENRERADE RS ERE LS4 rEx
TWBEBH%LH b, endourological 7o L\ 15
B LA RDBERRRECOVTYS, SHRER
FBOBENLELEBbhS.

SREIOKFCIERANMES b L HE IS fid
4 i3 urease EARIC LB EEZLRD, VWS
BYBERTH Y (EREPELD 5. 1%), BRI E
DRI LB EE2LND DI, REBEYH S L L
TEM A GEBID © 1 flo & (LR ER O
3.3%) THote. Ziix Thompson & Stamey??
PRERFEBE DT % TRANMEBE Th - LT 8]
4, Lewi 50 MAP 5082 5%, CaOX &
F022%, TR MAP #5080%, CaOX &
Ti028.6%, CaP EEE® 66.7% CREGPIMEEN T
BHoteTHARERLECHNEHETH DL, SEOK
FHEBICIL PNL ® TUL EFI L &Fh, »o
RANMERECH Lo R A s E —&C
Lnigdsofe T EDREREREEL bR B,

SHEO bR ORI N RIER T, 5P
VEREGI O MBI L LB s 72 2 XY, Thb
ORI E ZRBIC X R T A ES bk s b
G EORSAKBREETIERI T LB 8, #
Fbhbiut, SEIOMEEN T, Mg L2
B BPHER RS Licd > 7. Madsen 5'0 o F
EIMT5ETh7L, PNL ® ESWL 7 X CRF
wRETH L ET, RBHNTREGY crush hud,
R A AT A RS B 2B fosdic fifp « o R
B s E D AP T L E 2o h B
2 GHETOLEZIAFE L, ZhbD AR
VT, ERERESHIE O AL 7E SR T UL 26810
LaL, BAkHY OGS TLRIATHLBE IEL, K



M, 30 REGESR - BB 1473

Mo BB ESWL 50, L3> 5 Stein Strafe
RIDREMAELEC LY, HAERGLHEE R
WHET A, RERYelniE, HauvixEiicsd
WAV OBARHE LV 25b0EELLNAS.
4BTit PNL @inz ESWL %HbhEicEs\ T
BEBEEFEIhs 2 it X b, SHBILAEDIREA
EDEBREE T ESWL o BREENEA S h, K
PERCH LT EOMERVIIKIhD & &0 T
BIhs2, SEbhbhOBRHERIL chboH
LUWRREOBMcBR LT, Ao RIEEEERE
DHRTIED = &7, M, #76 MR IR
EefTw, SaPfEcs AR oW T E-L
e, HAENEEC I EE R SOHEYS R
TR DD L TR LTVB LD EEbhb.

&

1) 1987428 A5 19884E 6 § ¥ T 117 A3y
BOBENLFEM DB L EREE THE LR I3MED
REEACONT, HEAMEOFEYRE L.

2) HENMEEBEMEZS 6] (ZEFAD13.5%) T
Hohich, 5H 4Pl RERER BRE&ERD 57.1
%) THH, FREBERL B GERRIERDS. 3%)
DHETH - 7c.

3) HAEFIE O RMEEERE T, EHNMEEE
A—HERRAEIRCOR I FDOXTH D, hoiD

]

a

REGICEERI16) Tik, TOR—HME (E. coli) XL,

—MOPIEF (CEZ L0 CMZ) ORSHT A +

DRERD, RPEFEANE TR E > HR LTV,

IROSOHEER, Lk ESWL ® PNL ARl
5, i . 5o RERSO MR 53 5 TR
B E 2 DB, Mo REBEERREOKRED
RICHD Z EInl, RAHERE D BRI RERE
TV, BAPNMECHT 5 4B > W THERTS
DERDHB ZEXRBLTVS b0 EEBbhs.

A OB FE, 8 38 [@ FUAIRIK SR 2240k Sl Aaa sy
RO LTl e s OLTREL 2.

X #ik

1) Nemoy NJ and Stamey TA: Surgical,
bacteriological and biochemical management
of infection stones. JAMA 215: 1470-1476,
1971

2) Krieger JN, Rudd TG and Mayo ME :
Current treatment of infection stones in
high risk patients. J Urol 132: 874-877,
1984

3) #PIFEEE, EM O\, AL, RER— X

H7, 0 BA, WEBE JIRE— :

15 : REMNERAH (PNL) & IO ERERIK
ERAHN (TUL) i bhsRHcOWT.
JRAZHL 33 1357-1363, 1987

4 ENEE, JINEE, S BHOK FEe
7, BRITHCK : B ENEYIAITC S0 5 & Aar
B Mt o RBREG - DBIFRic>WT. BWRE
#E 79: 283-286, 1988

5) Schmiedt E and Chaussy C: Extracorporeal

shock-wave lithotripsy of kidney and ure-

teric stones. Urol Int 39: 193-198, 1984

Rassweiler J, Gumpinger R, Miller K, Ho-

Izermann F and Eisenberger F: Multimodal

treatment (extracorporeal shock wave litho-

tripsy and endourology) of complicated

renal stone disease. Eur Urol 12: 294-304,

1986

7) Shortliffe LMD and Spigelman SS:
tion stones; evaluation and management.
Urol Clin North Am 13: 717-726, 1986

8 BAEE EHR— SARE AN 8 E
W WEIET, B ¥, WE B EiEFE—
B, HEhk « ARME R B RRRAT O i BIRBER
PR OV T OB AWIREEE 78: 1240-1245,
1987

9) Krieger JN, Rudd TG and Mayo ME: In-
fection stones in patients with myelomenin-
gocele and ileal conduit urinary tract diver-
sion. Arch Phys Med Rehabil 66: 360-364,
1985

10) Madsen PO, Larsen EH and Dorflinger T:
Infectious complications after instrumenta-
tion of urinary tract. Urology 24: Suppl 15~
17, 1985

11) Lewi HJE, White A, Hutchinson AG and
Scott R: The bacteriology of the urine and
renal calculi. Urol Res 12: 107-109, 1984

12) Fowler JE: Bacteriology of branched renal
calculi and accompanying urinary tract in-
fection. J Urol 131: 213-215, 1984

13) Shortliffe LMD, McNeal JE, Wehner N and
Stamey TA: Persistent urinary infections in
a young woman with bilateral renal stones.
J Urol 131: 1147-1151, 1984

14) Hirano S, Ohkawa M and Hisazumi H :
Scanning electron microscopic examinations
of renal stones associated with urinary infec-
tions. Jpn J Nephrol 29: 293-300, 1987

15) Takeuchi H, Takayama H, Konishi T and
Tomoyasu T: Scanning electron microscopy
detects bacteria within infection stones. J
Urol 132: 67-69, 1984

16) Nickel JC, Reid G, Bruce AW and Coster-
ton JW: Ultrastructural microbiology of in-
fected urinary stone. Urology 28: 512-515,
1986

17) Griffith DP and Osborne CA\:

6

~/

Infec-

Infection



1474 WERIEE 35% 9% 19894

(urease) stones. Mineral Elestrolyte Metab tion induced by uropathologic bacteria.
133: 278-285, 1987 Scand J Urol Nephrol 17: 197-203, 1983
18) Griffith DP: Struvite stones, Kidney Int 13: 21) Mclean RJC, Nickel C, Noakes VC and
372-382, 1978 Costerton JW: An in vitro ultrastructural
19) Holmgren K: Urinary calculi and urinary study of infectious kidney stone genesis,
tract infection ; a clinical and microbiolog- Infect Immun 49: 805-811, 1985
ical study. Scand ] Urol Nephrol Suppl 22) Thompson RG and Stamey TA: Bacteriology
98: 1-71, 1986 of infected stone. Urology 1: 627-631, 1973

20) Stagmayr B and Stegmayr B:Crystal forma- (198842124 20 H 344



