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Purpose: The purpose of the present study was to determine the risk

factors for predicting the recurrence in first-time urinary stone formers. | =AJs}.o|AM - ZISIK|

Materials and Methods: A total of 121 patients, who presented at our
hospital with first-time urinary stone episodes, between 1996 and 2005,
and followed up for at least 3 years, were retrospectively evaluated. Of
these, 65 patients (41 males, 24 females) recurred (R group) and 56 (38

males, 18 females) not (NR group) during the follow-up period. The blood ﬂTZE;? £2006 113 10

chemistry and urinary analytes values, as well as the clinical characteristics
between the NR and R groups were compared by gender. p-values less

than 0.05 were used to indicate statistical significance.

Results: There were no differences in the clinical characteristics between
the NR and R groups. A comparison of the blood chemistry showed

t: 2006 12& 22

differences in the phosphate and calcium in men and women (p=0.047 and | Zuxxp: ojary

0.034), respectively. Greater urinary excretion of phosphates were found E2rystmeel vl |

in the R group than in the NR group (p=0.018), but was more prominent 55 FFA 5T MUS M

in men (p=0.006). No significant differences were found between the two tggtl)—763

groups with regard to metabolic abnormalities. A multivariate analysis TEL: 043-269-6141

revealed that urinary phosphates excretion was the sole predictor for stone FAX: 043-269-6129

recurrence (Exp (3=8.347, p=0.033). E-mail: Iscuro@chungbuk.

Conclusions: Our results suggested that the increased excretion of urinary ac.kr

phosphates was a significant risk factor for stone recurrence, which might

be useful as a prognostic marker. (Korean J Urol 2007;48:176-182) 0] =22 2005HE E=chstn sHaod
T R @Ate] i X|Rol of5to] o1
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67%, 2514 olulol 75% 7} Aratdtha B skt Aake
W28L7] 213 oz 1980 o] F 249 FAI|H
A FEJAAE 2H7] sk B ATEo] FPFH go
o AF7HA g Fe f@jAA 5] ARHL Ak 1
AAE hre] JEJAAEL AFAuit} 2po] & Kol
AA Aol Al Agoll= m|E3 W] fIA gk AAZ
Trinchieri 52 2.4 @xd] glo] 7|1 AAALE 24 A
ol gk ol S8o] FEatn 1 H8 ERAQ SHAA

HlEgAo gt AFati I AR APAAE AAste
2o AFEo] thRE T g ZAPH (cross-sectional study)
o2 sl gr] WZolgtr Ak

olel ¥ AAEL AF7A Y G A7 dHs =
oA HA YFHoR F&T 8 AT HFAIAE
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Fauzr F71 FHZAE o] Fol 2 e EAES o Ao it 7|1z 338912250714 (5-96)01 KL 3AA
BoR FFH AZE XAE AFPsdon Qs €4 60% A, 537 86.2%l A Ato] A3 AT 7t o A
(endpoint) ©. 2 3} Q1A Q1 A7} thAMHARS 9] Bl A& B APdTollA 41.664] (20-65), HIAETO A 44.594]
A& AAsHth Q4-THE F T boll Zol= gtk a4 82 T 34a4
T2 MO AAY AL A Aol 2 27)F S

CHah 3 Hhe H A (uFAZE AL Al AA, G F)o] FRkE A9, Hagh

AR A (RGN THAF, HFAFAF, AN,

19961 1€ 5-¥] 2005 1€7bA] 2 ¥ =7 7ol st HAsE )0l ARG A= 25 ool A A H T
of 8407 XNFRGE 2% 84 $ha} F 204 o] FolH OoJE BT 849 A5 F AL HAE AT FEaWE
A FA 713 5 Ado] A S 658 (A ) (A} 413, Ale) BER] ook om AubAQl Aol g Muks AR Wt
o2} 2429k 4 3 o]} B Aol YA 563 (H] AL W A AAE e A GAL, Al A A 87
Ak Ak 38el, oJxk: 18#A)E oz HAAHF AL AE AAEAT 9] A 8T THAE T B Aol
A B 327|178 48.11126.28714 (5-98)0] .o oA 24417 QUIALAALE AlFEH A H. LUl AN 71
o B Ak ol A= 55.57 126.3571 € (36-94) 0] ATk A7t A% A A YD g A LA E EF A 3ecE

Table 1. Comparison of the clinical characteristics between non-recurred and recurred urinary stone formers

Characteristics Nor;lriglgred R(erffnﬁid Odds ratio p-value

Sex

Men 38 41

Women 18 24 0.089 0.582
Site

Right 25 29

Left 31 36 0.999 0.998
Site

Kidney 19 14

Ureter 37 51 0.535 0.130
Type of treatment

Watchful 8 20

Active management* 48 45 0.375 0.036
Family history

- 46 55

+ 10 10 0.836 0.715
Age (years)

40< 22 26

40> 34 39 0.971 0.936
Hydronephrosis

Normal to mild 25 30

Moderate to severe 29 31 0.588 0.183
Size of stone (cm)

05< 15 23

0.5> 41 42 0.668 0.313
No. of stones

Single 40 53

Multiple 16 12 0.566 0.189

*: including ureteroscopic stone removal (URS), percutaneous nephrolithotomy (PNL), extracorporeal shock wave lithotripsy (ESWL), and
open surgery



178 cHSH |7 |nlEts| x| M 48 A M 25 2007

go Hegro FAsHeH Q%I YEF (iron
selective electrode method), {1 (phosphomolydbate, UV, direct
method), Q 4} (uricase colorimetry method), Z+< (o-cresol-
phthalein complexone method), w} 14| % (xylidyl blue me-
thod), <=4} (oxalate oxidase method), -4k (citrate lyase
method) & =A &Rt T3 95 F# olE]d (Jaffe me-
thod)S =43l FR}ol A 1.0gm, A} A= 0.8gmE 7]
Fog old MEE A9 ¥AAH FHOR Boeln
BAAA A SAT 85 UA ol ZAE AF 4 B
A9 34 FAL LEF Q20mEqiay o]3h, 2.4 (23
300mg/day o] 3}, o7} 750me/day o] &), 24 (vh7k: 300mg/
day ©]3}, o &}: 250mg/day ©]3}), 44k (45mg/day ©]&}), T+
AAF (320mg/day o]’hS # &3t

EA8A B Ao SPSS (ver. 10.0) T2 1S A& H O
B 2A2E IARAE T AP E (odds ratio; OR)
ME Y P BAL AAET P D atiAREALY

32 B W& Student’s t-testS, 8.5 hALE o] 2 HIix
o] H] W chi-squareE ©]-83}4 21 pgho] 0.05 wwkel
22 fo% Aoz BFIAT.

Z ot
L |z oMo e S& H|u (Table 1)

M AT AR Aelo] 9 542 wigo 2 vmal
Qe wl, BAre) AEE G F Aole] frol@ Aol 91l
ok ES B9 SHEEE G 2 Aold] Aol (OR-0836,
p=0.75)E Holx| ghgkow, d0ME F1FR & Mol
= 84 el $RAE welx Ykrh OR=0971, p=
0.936). &4 AREA 49 93], 27], FAF9 7§‘: L
Chibg 7 @A 9 2 Atolol Jol 7k itk WA A B
490 BE MEANE 434 A8 (AAFATAAE, 2
BB AL, N5 BIE Ve ToA BILPTHS
AR Bl vlshe] e AWES ekt OR-0375,
p=0.036). A% 234 = WHE Aol ol AE FHol7} ¢l
sk,

2. Yol E Ao AN EHZALS HI
1l (Table 2)

i & BFA] HE A FHAE BT AT
AR oH A AN vlawo A Aol A B Ao H]S
of Zrol on YA ERoW B2 FRAE] e ¢
S} (27 p=0.050, p=0.040). 121} FA}vke] v WA=
HZ 2o ghwbo] Al (3.59 10.75mg/dl)ol| A B A L7
(3.3010.43mg/dDe]l W3t FAITH o2 Fol5tA Eko

2

[

Table 2. Comparison of serum parameters between non-recurred
and recurred urinary stone formers

Parameters (unit) Non-recurred Recurred p-value
(mean +SD) (mean +SD)
Calcium (mg/dl)
Total 9.1210.60 9.34 10.68 0.050
Male 9.1910.50 9.4010.70 0.143
Female 8.68 10.66 9.1610.70 0.034
Phosphorus (mg/dl)
Total 3.3710.46 3.66 10.70 0.063
Male 3.3010.43 3.5910.75 0.047
Female 3.5410.49 3.9910.61 0.204
Uric acid (mgdl)
Total 5.411+1.78 5.351+1.36 0.759
Male 5.89+1.90 6.07 +1.09 0.617
Female 4.4310.98 4.2010.89 0.452
Sodium (mEq/1)
Total 144321355  144.031+3.33 0.861
Male 144.151386  143.951+3.33 0.814
Female 144601287 144.1713.41 0.618
Potassium (mEq/1)
Total 4.2710.40 4.2510.31 0.537
Male 4.28 10.40 4.2210.30 0.468
Female 4.2510.41 4.3010.31 0.638
Chloride (mEq/1)
Total 108.2212.69  107.3914.05 0.424
Male 107.6512.62  107.53+4.43 0.888
Female 109.1312.63  107.17 £3.41 0.060
Bicarbonate (mEq/1)
Total 26.821£3.77 25.1714.36 0.040
Male 27.1513.94 25.6314.44 0.126
Female 26.1313.38 26.1313.38 0.184

SD: standard deviation

o (p=0.047), AANME=E F ZEol ALFO16L
0.70mg/dl)oll A 8] A 7 (8.68 £0.66mg/d)oll B]E}e] =7
= A (p=0.034).

3. MYof| E v
H| 1 (Table 3)

P RHZEZOIM QUHAIZALS]

AAARJA A 85 Q1] wjAdnte] FLg Aol &
Bgom HALF (0.5610.18g/d) Rt AT (0.6610.27
g/ A o stA =3kt (p=0.018). o] &g Aol = 53] &
Aol A T2 5 o1 (p=0.006) 2t A= 2ol 7k gl TH
85 Ao wjdda s AA AR Aol iAoy AR5
gho] vl ol A] pgre] 003302 oJml 7} Qi om Q3] H|
A (270.56 196.48mg/d) ol A A - (203.08 195.88mg/d) .
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Table 3. Comparison of the 24-hour urine constituents between non-recurred and recurred urinary stone formers

Parameters Total Male Female
(unit) (mean £SD) (mean +SD) (mean +SD)
Non-recurred Recurred p-value  Non-recurred Recurred p-value  Non-recurred  Recurred  p-value
Phosphorus (g)  0.5610.18  0.66+0.27 0018  0.58F0.19 0.72+028 0.006  053+0.18 0541022 0949
. . 627.49+ 670.94 62728 = 714.01 = 62792+ 59738 +
Uric acid (mg) 0.343 0.104 0.491
166.01 243.64 186.71 270.91 115.27 169.09
. 22652+ 212.90+ 206.82 218.64 = 270.56 + 203.08 =
Calcium (mg) 0.447 0.599 0.033
89.21 109.45 79.37 117.43 96.48 95.88
Magnesium (g)  0.0910.03  0.1010.04 0.311 0.0910.03  0.1010.04 0.267 0.1010.03 0.0110.033 0.762
. 20526+ 219.02 = 197.36 = 223.67+ 221.07 = 21127+
Sodium (mEq) 0.531 0.196 0.698
74.68 92.66 77.31 96.12 68.45 88.04
. 390.56 + 394.84 + 323.04 = 372.65 + 529.36 + 430.53 +
Citrate (mg) 0.109 0.230 0.265
242.86 210.88 180.79 171.46 296.32 262.68
33.99+ 30.94 + 3432+ 30.01 & 3330+ 3243+
Oxalate (mg) 0.189 0.379 0.892
23.02 17.85 23.83 17.58 21.89 18.58
1,82929+  1,870.35+ 1,775.79+  2,043.90+ 1942220+ 197771 %
Volume (ml) 0.131 0.194 0.878
681.74 763.06 700.01 1,089.66 649.38 798.98
SD: standard deviation
= 600+
g Ca24=0.13+P24+138.799 4. H|Re2 0} RE20|A QCHAL O|ALS| H|1 (Table 4)
Ea 500 4 p=0.001 R a
= ° 5 EA A0 24417 @5 AA wjdZL J)|Fo 7 d ot
i 8 o
g e A olde AV A3 FEWE 2 1) THEFRS (7.1%)
2 300 c o] 714 ek tlAMA ol golor Thio R AT
5 200 c 8 Z (363%), 1AERZ (28.1%), L_ARZ (23.9%), 154
= = & s ¢
o ol FRs % (190%) £6I915h SAT HE FRAL ATES o
i; 100 - 8 : o . g ° 8 ° Ak Alolo] EASHA zlol= ¢l
© o o
5 o i E3 SolAl ol MES BE HmAAE Ael
T T T T T T g o 1 1
0 300 600 900 1200 1,500 T B LeSTRe} AR o] d= ZA AL gl HiA e

Urinary excretion of phosphate (mg/day)

Fig. 1. Scatter plot shows a positive correlation between the 24-
hour urinary excretions of phosphorus and calcium in first urinary
stone formers.

th wjAd o] FrhEo] eyt a2 9 e mE
84h HEF, ntadle, #A4h A 2 ARG FalA e
EA A 2ol gl

T3 87 Q1] mjAdE dF AEold EF 9 #tHe
Ho] gllon 85 ZAwo WA fog FAALS B
At} (Pearson 3 A14=0.309, p=0.001) (Fig. 1).
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Table 4. Comparison of the incidence and total frequencies of urinary metabolic abnormalities on 24-hour urine examinations between

non-recurred and recurred urinary stone formers

Metabolic abnormalities Non—(r:::lslgr)ed %) Rec(lrlgzg)(%) Odds ratio p-value
Abnormalities
Hyperuricosuria 11 (19.6) 18 (27.7) 1.567 0.301
Hypercalciuria 15 (26.8) 19 (29.2) 1.129 0.765
Hypernatriuria 26 (46.4) 31(47.7) 1.052 0.890
Hypocitraturia 20 (35.7) 24 (36.9) 1.054 0.890
Hyperoxaluria 11 (19.6) 12 (18.5) 0.926 0.869
No. of abnormalities
0 10 (17.9) 8 (12.3) 0.806*
1 20 (35.7) 24 (36.9)
2 18 (32.1) 22 (33.8) -
3 5@8.9) 9(13.8)
4 3(5.4) 231
*: assessed using Mantel-Haenszel test for linear association.
Table 5. Multivariate analysis of the factors for predicting stone 1.0
recurrence
Parameters Exp (8) 95% CI* p-value % 087
8
AgeT 1.213 0.504-2.921 0.667 ";':, B8
Sex ' 1.964 0.749-5.151 0.170 % ff
Type of treatment " 0.708 0.244-2.056 0.526 % '
.t 5 ;
Serum CE.ilClU.In . 2.039 0.987-4.210 0.054 ® 02{ — pa<ost i
Serum bicarbonate 0912 0.819-1.015 0092 | . P24>0.61 I
Serum phosphateT 1.558 0.744-3.261 0.240 0.0
Ur%ne phos.phaf:T 8.837 1.190-58.541 0.033 (') 2'0 4'0 6|0 8|0 1(')0 150 1‘1’0
Urine calcium 0.997 0.993-1.002 0.245

*CI: confidence interval, T continuous variables, f, categorical

variables

2§28 we Aol #1251tk (log rank=0.001) (Fig. 2).
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A AFS S 5 A s8] Wt wt FrbekaL gl
FAlOI 12 g4 0) X 5ol Qlof Au A A&, A9
TARAAET 22 WH=7] A Agel B Hst
7b o] M F Aol o]FHEE FolE WO R WAL
Ao, @A a4 AsE 249 @ ARV obd 24
o A yAZF FERE S 4 k. o] 2|3 W A g A

Time (months)

Fig. 2. Recurrence-free rate after first urinary stone, as calculated
using the Kaplan-Meier curve method, in relation to urinary phos-
phate excretion (cut-off value=0.61, p=0.001).
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