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1. THE SIGNIFICANCE OF URINARY TRACT INFECTION
IN THE URINARY CALCULI
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We investigated 158 cases of urinary stones (infection stones 56, metabolic stones 102) with special ref-
erence to pyuria, bacteriuria, stone culture and urease activities of isolated bacteria.

Abacterial pyuria was noted in 9 out of 49 (189%,) infection stones and in 53 of 77 (699, ) metabolic stones.
Bacteriuria was noted in 799, of the infection stones and 26% of the metabolic stones. Sixty-seven percent
of the infection stones were infected with mainly urea spilitting bacteria such as Proteus mirabilis and
Staphylococccus. Twenty-three percent of metabolic stones were also infected. Though E. coli, a non-urea
spilitting bacteria, was isolated most frequently from metabolic stones, urease positive Staphylococcus and
Pseudomonas were also isolated. Bacteria within stones could be predicted on the basis of urine culture
results of only 20 of 41 infection stones and 8 of 24 metabolic stones. These facts are useful for selection of
some antibiotics in the treatment of urinary tract infections associated with urinary calculi.

Urinary infections of urea splitting bacteria in infection stones are thought to be initial factors of stone
formation and those of non-urea splitting bacteria are to be superimposed. However, urea splitting

bacteria in metabolic stones may convert them into infection stones in future.
(Acta Urol. Jpn. 35: 749-754, 1989)

Key words: Urinary calculi, Urinary tract infection, Stone culture, Urease activity

BHB8-0, EARSPREEREERE YD BEeN

;f% R LIesiE i Aien 19, 2o c, RERSAEES

RESAECE U USRERER L85 2, C oW TOWCIRIRORE, Wi IOHARR, FHER

OBRIEREBROTHAOSENELONS. Tk FEES, HECHES REERROBRC O TR L

BREE< 7R vy AT vE =y A (struvite) OPEEE 7.
H o AREEHE (carbonate apatite) 7o EILFREE

i

R L CRERTE, I REE & bRTR, SESCEROEE

5 OBARARIED D, 7, BRIy At  REKFEFHLREN, MR AR
R, oA R SOBRERBIEAC T, MK O OBERBRC T SRS EFANEAIC L
T ERAZR B, W RESESR 5 V. BROBE, R, WEHE AHHED Y L7 —

FEBREA & RIRRE0 R o ToREIHEE < CiEHE, BRES LS OWTHEANR.



750 WRAEE 35%

HiaRRe CIBRE I, £oREY UTI
HEROREDT (—, *+, +, + ) s, RE
EaiTovc. REET 10¢ml DI EFBEE Ui

FANCEL Y S W R T AR i i a5
Bt INI-8, ROTHCEIhi. BEEERRE
H B0 0 FEECT - 7. :

SEHEO v v 7 — EIEET R RS CO BRI
RN, EERPTOREC T, HIA B
0BRSS S, WERERL, HESRKEL L, ol
M RBREEZEBEI LKL ELD, 1VFT72/
WETT ve=TRUEL, BENELESLIOL
EMRRSE. BAERR Biuret B2k X 7.

WA R RI 5 emd (IR) ©TiT » .
BB vy & (apatite) HETHME IR DEd
RBBEDOSEOEEY ERRIEP I, REEEy
4184 carbonate apatite, &% 7\ &% hy-
droxy apatite ¥z L.

WD BRI OB I HE Uit > 7285, H%0
SR G2 TIRERY, REHCHTTERRL
fz.

b 2
SEREFIT 15801 C, BEA 147 B, REka 1161

T, FENT21EE B0, FH40. TR, FL&h 1013
TH ot

BARSUE Table 1 0 & T, Big~rivy
L7 veE=ys (MAP, struvite), BiEEH Lo 7 A
REEHE (carbonate apatite), JREEAKE7 vE=v A
% & L CRRYEEER (infection stone) &1, 7EE:
Hnvy a (CaOx), BEEED 1y AREEY (hy-
droxy apatite), KB, YAFvEELDTRERE

(metabolic stone) & Uiz, BILEERO struvite

=% carbonate apatite, RERKFE7 vE=v 212481
DHEERAEATH D P ERG TR L.

BMPEFRW OB LI £ 3.6 T, FHIERIT485E
ThHY, REBEAOBE LT 2.8: 1T, FHE#H
13505 TH o 7.

=Y, BREEACRVCRR S MEROBEFRE 5.5
&, Table 2 L ThH5B. (H) PlhoEHhE
REs6fb3sfl (59%) wibhichy, 46, 7%k
(=)Th oiz. HERIREITEIS3GP4261(79%)
TEBMTH -7 BER (—) CTHIER 4 fi4 2 fiic
H b, IRREVR33G0F 5 iRt th-7c
BR () B¢, REEEEO\1P 5 EFHERR
13496 9 B (18%) TH -7z,

ST REERE A5 &, BRI () A’ L%

5% 19894E
Table 1. Stone composition
No. of case
Infection stone 56
Magnesium ammonium phosphate 19
Calcium phosphate 35
(Carbonate apatite)
Ammonjum dihydrogen urate 2
Metabolic stone 102
Calcium oxalate 36
(Calcium oxalate 46
Calcium phosphate (hydroxy apatite)
Calcium phosphate 11
Uric acid 5
Uric acid, calcium oxalate 3
Cystine 1

Table 2. Pyuria and bacteriuria

Infection stone

bacteriuria (=) (+) NT®
pyuria (—) 2 2 0 4
(+-) 1 0 1 2
(+) 3 12 2 17
>++) 5 28 0 |33
11 42 3 |56
% ‘not tested
Metabolic stone
bacteriuria (=) (+) NT
pyuria (—) 17 1 1 19
(+—) 10 2 0 12
(+) 30 9 3 42
C++) 13 13 3 29
70 25 7 |102
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Table 3. Urine culture and stone culture

Infection stone

culture stone
inside

(+) (=)

surface
(+) (=)

urine
(+) 31 11 l42f 31 10 |41
(- 4 7 in|l 4 7|1
35 18 53] 35 17 |52

Metabolic stone

culture stone
inside
(+) (=)

surface

(+) (=)

urine
(+) 12 12 | 24 13 11 24
(=) 10 59 |69 7 55 | 62

22 71 931 20 66 | 86

T EAE R R 106 (RRYukE 5 B, fRBHS
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Table 4. Isolated bacteria from- urine and stones
Bacteria Urine Stone
Surface Inside

xInf. Met. T Inf. Met. T Inf. Met. T
S.aureus 2 2 1 1
S.epidermidis 5 4 9 1 4 5 1 3 4
S.saprophyticus 2 3 5 4 1 5 4 2 6
Str.pneumoniae 1 1
E.faecalis 1 3 4
Str. sp 1 1
E.coli 8 5 13 4 7 i1 4 7 10
Ps.aeruginosa 5 3 8 2 4 6 2 5
K.pneumoniae 1 3 3 3
P.mirabilis 14 14 16 16 17 17
P.vulgaris 1 1 1 1
P.rettgeri 1 1 4 4 3 3
M.morganii 1 1 1 1 1 1
Ser.marcescens 1 2 3 1 1 2 1 1 2
Ser.liquefaciens 1 1
Ent.cloacae 2 2 3 3 3 3
Flavobacterium 1 1 1 1 1 1
A anitratus 1 1 1 1 1
H.influenzae 2 2
Corynebacterium 1 1
Lactobacillus 1 1
C.albicans 1 1

% Inf.: intection stones, Met.: metabolic stones T: total
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Fig. 1. Urease activity of several organisms
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