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Table 2.3: Stone composition

monohydrate

Chemical name Mineral name Chemical formula
Calcium oxalate monohydrate Whewellite CaC,O,.H O
Calcium oxalate dihydrate Wheddelite CaC,0,.2H,0
Basic calcium phosphate Apatite Ca, (PO,).( OH),
Calcium hydroxyl phosphate Hydroxylapatite Ca (PO,)3(0H)
b-tricalcium phosphate Whitlockite Ca,(PO4),
Carbonate apatite phosphate Dahllite Ca_(PO4),0H
Calcium hydrogen phosphate Brushite CaHPO_.2H,O
Calcium carbonate Aragonite CaCO,
Octacalcium phosphate Ca‘Hz(PO)‘ . 5H, O
Uric acid dihydrate Uricite C_H.N_O,
Ammonium urate NH ‘CSHSI-NI‘O:,
Sodium acid urate monohydrate NaCsHj\l‘Oa.-H,O
Magnesium ammonium phosphate Struvite MgNH_PO,.6H_0O
Magnesium acid phosphate trihydrate Newberyite MgHPO,. 3H,O
Magnesium ammonium phosphate Dittmarite MgNH_(PO,) . 1H,O

Cystine

[SCH_CH(NH_)YCOOH],

Gypsum

Calcium sulphate dihydrate
Zinc phosphate tetrahydrate

CaSO,.2 H,O
Zn (PO,),.4H,0

Xanthine

2.8-dihydroxyadenine

Proteins

Cholesterol

Calcite

Potassium urate

Trimagnesium phosphate

Melamine

Matrix

Drug stones

= Active compounds crystallising
in urine

e Substances impairing urine
composition
(Ch. 11.11)

Foreign body calculi
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Calcium phosphates

Drug-stones (Section 11.11)
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Table 4 Review of studies

Mitcheson et al. [7], Newhouse et al. [5], Hillman et al. [12], Mostafawi et al. [8],

Nakada et al. [11]. Motley et al. [9]. Present study. in vitro

in vitro in vitro in vitro in vitro in vivo in vivo
CT scanner Siemens somatom-2 EMI 7070 GE 8800 GE Hispeed GE Hispeed GE Hispeed GE Light speed
Energy settings 460 mA at 125kV, 90 mAat 120kV 100 mA at 120kV 240 mA at 80, 120 kV 200 mA at 120 kV 200 mA at 240 mA at 100, 120 kV
747 mA at 77 kV 120 kV
Collimation 2 2 5 l 35 5 1.25
Surrounding media Water Water Water Air In patients In patients Water
Uric aad 540107 42651 448+ 108 409+ 118 210+ 134 8+ 348 695+ 376

651+ 108
>1.023

125+ 118
948 £ 67

943+259
1273+ 193

666+ 87
1,620+ 232

Struvite
Calcium oxalate

804 + 364
809 + 288

1,008 + 381
1.130£413

401 £198
440+262

Sheir et al. Urol Res 2005

TaLE 4, Comparisons of the mean absolute CT values

Hillman ¢t al"

Not available
1,078 + 193
620 + 247
043 + 259
448 + 108

Mitcheson et al'*

(Greater than 1,023
Greater than 1,023
103 £ 69
631 + 108
540 + 107

Stone Type

Brughite
Calcium oxalate
Cystine

Struvite
Uric acid

Mohammad et al. J Urol 1998

Newhouse ¢t al*®

L1119
048 + 67
540 £ 49
125+ 118
426+ 51

Present Study

1,103 £ 161

1,620 £ 232
M1+ 28
666 + 87
409+ 118
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e Uricacid 1.0

* Struvite 1.0

e CaOx dehydrate 1.0
 Hydroxyapatite 1.1
 Carbonate apatite 1.3
e CaOx monohydrate 1.3
* Brushite 2.2

* Cystine 2.4

Ringden and Tiselius, Scand J Urol Nephr 2009




Lumen Interstitial space

of colon
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3.2.2  Analysis of stone composition
Stone is should be performed in all first-time stone formers.
. recurrence under pharmacological prevention;

. early recurrence after interventional therapy with complete stone clearance;
. late recurrence after a prolonged stone-free period (6).
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 Wet chemical analysis

* Optical crystallography

* Thrmogravimetric analysis

* Scanning electron microscopy

X-ray diffractiot

IR spectroscopy




AIIOTEAEEMATA
LYITAZH EMMPANEIAL (CRUST)

XHMIKH ONOMAZXIA XHMIKOZ TYTIOZ MNOZOZTO
CALCIUM OXALATE MONOHYDRATE (WHEWELLITE) CaC,0,.H,0 78 %
URIC ACID C:HNLOs 15 %
CALCIUM OXALATE DEHYDRATE (WEDDELLITE) CaC,0,2H,0 4%
MATRIX (unknown matter, usually protein) - 3%
ILYITAZIH ITYPHNA (NIDUS)

XHMIKH ONOMAZIA XHMIKOZ TYTIOZE NMOZOZTO
CALCIUM OXALATE MONOHYDRATE (WHEWELLITE) CaC,0,.H,0 84 %
CALCIUM OXALATE DEHYDRATE (WEDDELLITE) CaC,0,2H,0 12 %
MATRIX (unknown matter, usually protein) - 4%
OAIKH ZYITAZIH OYPOAIOOY (MIX)

XHMIKH ONOMAZXIA XHMIKOZ TYTIOZ MNOZOZTO
CALCIUM OXALATE MONOHYDRATE (WHEWELLITE) CaC,0.H,0 80 %
URIC ACID CsHNLO; 8 %
CALCIUM OXALATE DEHYDRATE (WEDDELLITE) CaC,0,2H,0 9%

MATRIX (unknown matter, usually protein)

3%

H avaivan tov ovpdiifou éypve pe g rapaxare pueédoug : Optical microscopy, Polanization microscopy, Chemical

tests, Ultraviolet / Visible spectroscopy xm Infrared (IR) spectroscopy.

Pure: >80%




- MapakoAovBnon




Urol Res (2006) 34: 157-161
DOI 10.1007/s00240-005-0030-4

ARTICLE

W. G. Robertson
Is prevention of stone recurrence financially worthwhile?

have “‘solved the stone problem™. At UCLH in London
where such a comprehensive scheme has been in place
for the past 8 years, savings of up to £250,000 per year
can be made by identifying the particular lifestyle as well
as the epidemiological, metabolic and nutritional risk
factors involved in a given patient and then instituting
appropriate measures to prevent further stones.
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DIET AND KIDNEY STONES
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Table 2.4: High-risk stone formers (7-13)

General factors

Early onset of urolithiasis (especially children and teenagers)

Familial stone formation

Brushite-containing stones (CaHPO,. 2H,0)

Uric acid and urate—containing stones

Infection stones

Solitary kidney (the kidney itself does not particularly increase risk of stone formation, but prevention
of stone recurrence is of more importance)

Diseases associated with stone formation

Hyperparathyroidism

Nephrocalcinosis

Gastrointestinal diseases (i.e., jejuno-ileal bypass, intestinal resection, Crohn's disease, malabsorptive
conditions, enteric hyperoxaluria after urinary diversion) and bariatric surgery

Sarcoidosis

Genetically determined stone formation

Cystinuria (type A, B and AB)

Primary hyperoxaluria (PH)

Renal tubular acidosis (RTA) type |

2,8-dihydroxyadenine
Xanthinuria

Lesch-Nyhan syndrome

Cystic fibrosis

Drugs associated with stone formation

Anatomical abnormalities associated with stone formation

Medullary sponge kidney (tubular ectasia)

Ureteropelvic junction (UPJ) obstruction

Calyceal diverticulum, calyceal cyst

Ureteral stricture

Vesico-uretero-renal reflux

Horseshoe kidney

Ureterocele
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* Volume
. pH
 Ca

« Oxalate
» Citrate
« Mg

» Uric Acid
« Cystine

@ 3-4 ¢Booudadeg uetd TNV auTdPATN aTTOBOANA 1) aaipean Tou AiBou

@ 3 unveg petd TNV £vapén TnNS aywyng, véo deiyua oupwyv (TTPOCAPUOYH
BepaTreiag).



YnepaoPBeotiovpia (>200 mg/day)

MapaBopuodvn (PTH)

auEnuévn ducoLoloyikn

] \ ) )

Ca opol >200 mg/day Ca opou >300 mg/day

Ca opoU auvénpevo Ca opoU pucLoAoyLko Kitpukd Kitpika +

YSpoxAwpoBelalion

Lithoren® Linorer)

S Ty n- s
MNpwtomabng . ' \ﬁ unnl!!rngsl;!
: Aegvutepomadng _ g y
YriepnapaBupeoelSLoUOG e Ve Liziau ;

YrnepnopaBupeoelSLONOC




Ynepoéalovpia (>40 mg/day)

O¢aAika

(p.1. 7- 44mg/day)

l > 40mg/day l > 80mg/day
diauta u KITPIKA u per os Ca l TTUpI1d0givn




Yrokwtpitkoupia (<500 mg/day)

K/a oUpwv
I
apvNTIKN
OETIKN
—
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) ph >5,8
Rh=>.8 RTA type |
GVTIBi(A)OT] KITPIKO (uttokaAlaipia, uTrepXAwpaluia)
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Ynepoupkoloupia (>750 mg/day)

Oupikod ogu
aipgaTtog

(PUOIOAOYIKO aucnuéEvo
J /
) )
Kitpika + Kitpika +
aAAotToupIvOAn | aAAotToupivoAn
100mg 300mg

Lithoren® L\!hoxe:\:

Zyloric
a \ﬁ = Zylapour

Soluric

Stradumel
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awrs\, leﬂf. 4:50-9.00

650 || pH 675-9.00
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i f Lithoren® _
Q ’ Potassium citrate asmEQ |
NS Magnesium citrate SmEQ | .
o Pyridoxine 25m9 y ‘

. 1 1somL H.O

l 150mL H.0
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Moduretic’
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2tpoufitng - AVTIHETWILON

* Adalipeon EEVWV CWHATWVY
* Auénuevn doupnon

e XnuelompodpuAaén

* pH5.8-6.2

| Struviren®
L-methionine 500mg

60 diokia
Akn o&ivion TV oUpwV
G @A ddoug MiBiaong
4.




pH (5.8-6.2)

UrAc <5.5

CaOx <5.8
Brushite 6.5-6.8
Apatite >6.8
Struvite >7.2

MpoduAaén

AiBouc otpoufitn, CaOx, CaPO4 5.8-6.2
AiBouc ouplkoU oéeoc 6.2-6.8

AiBol kvotivne >7.5
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STONE ANALYSIS SET

Chemical qualitative method
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