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awglumsnetin msAdadefiutiugilasn1sns193ias1esiia (stone analysis) ilelinsuisesduseneunazviiaves
fhansnsatlestumaidaihilfedsivszavinm malnnesiidvaeisildsumssoniulutiagu 1éud chemical
analysis, thermogravimetry, optic polarizing microscopy, scanning electron microscopy, infrared spectroscopy
LAy X-ray diffraction gsfifefteideunnsneiuudisléfuaudounniigaiiosindanuuiugr awnsolnseidn
I#iAeunnalin sunounisnsaaligeeinuaganaligennie infrared spectroscopy Tagtanzaiia Fourier transform
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Tuthgtumuhetinsaivesmafndanuanniy
Wlan fnsAnwmuilutediavidwesUszmnsiilan
Momaiaduilulalditosas wo dundadunsz
e inBufiagn (recurrent stones) §adnsmaintiagn
annsogalateiesas ¢o melu ¢ Umnliiismsguatne
Funzan® Yededowosnsiadutieniinnung wu i
Uszihaseunsulud vradulsaiiduiusaanisinds
Toorureviia wazdanuRausninisnigdnialussuunig
utlaanag (15197 @) uonandunuiiaeiidtandd
wfianuidssgdlunsiinduingléud infection stones

A15199 o wanIlavuLEgluNSANTN®

(magnesium ammonium phosphate), uric acid stones,
urate-containing stones, brushite (calcium hydrogen
phosphate) LLax‘lj’JﬁLﬁlEJ’J°?JIENﬁUﬂ’l’Jza@UﬂaWNﬁuﬁqﬂﬁu
(cystine stones, xantine stones)® @uiavasifinu
faudsdunafndutvesiigafie calcium oxalate
stones andayainaInd1siumnaansalieszin
(stone analysis) LAEATIINIUUATUDATN (metabolic
evaluation) Tungthelfazsilimsnufsdnvesiouas
aunsadenisnissnwinasnauienistesiunsiiadu
Thdlgegraiiusyansnine

Jadeideslunisiiniia

Javenaly
Dlwhnnsodegu
TuseiRdulsaiihlunsaunsh

1 brushite (calcium hydrogen phosphate; CaHPO 4.2 H O)

17 uric acid Wag Urate-containing stones
1NARAINNTAAWS (infection stones)

fUrenTladnafien (solitary kidney; ftaenguilliliiiuanudsdlunmsinilaensusiidunguideatse T

MsiAndiagn)
Tsafiduiusfiunisifaiia
Hyperparathyroidism
Nephrocalcinosis

Gastrointestinal disease (11 jejuno-ileal bypass, intestinal resection, Crohn’s disease, malabsorptive

conditions, enteric hyperoxaluria after urinary diversion) Wag Bariatric surgery Sarcoidosis

fafiwusauiuanuRaunAmewugnssy
Cystinuria (type A, B, AB)
Primary hyperoxaluria (PH)
Renal tubular acidosis (RTA) type 1
2, 8-Dihydroxyadenine
Xanthinuria
Cystic fibrosis
Lesch-Nyhan syndrome
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Medullary sponge kidney (tubular ectasia)
Ureteropelvic junction obstruction
Calyceal diverticulum, calyceal cyst
Ureteral stricture

Vesico-uretero-renal reflux

Horseshoe kidney

Ureterocele
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finsiuuauuananisnvlsaislusau
wvisluglsy (EAU guideline) waganigoiu3n
(AUA guideline) atfuayulifnisnsisiinsizvidaoglu
Fupouvesnsitadelunsdiiannsaildedeosnils
afq Lﬁaizquaﬂﬁjﬂ’;adﬁﬁm’mLﬁaqqqﬁaﬁ’ﬂuﬂ’ﬁlﬁmﬁab'@
sﬁﬂui‘jwﬂ’uﬁagwawﬁ%‘ YNAIBENNTU chemical analysis,
infrared spectroscopy, thermogravimetry, polarization
microscopy, X-ray diffraction e scanning electron
microscopy \usu Jeudas3siidefuasdoidounnsneiy
fraznanluneasdendell uenaniluiiagiudd
Wnsldwmaluladnieausdidadondiginsgiuen
aadusznevresinldlnenisld Dual-energy computed
tomography vil¥anunsaszywiavesinldieuiaziden
3’%ﬂ'13%“ﬂ‘19’1‘1’7i1,wm$au|,m;§ﬂaﬂ L‘qum:ﬂ’JEJﬁLﬁu calcium
oxalate monohydrate, brushite %38 cystine stones
andenismsindaurunisaansds (ESWL) wszlena
Athazddliuanuaglivszaumnudiialunisinungs©®

Faguszasdlunnsiiasesiiia

o. Wetesyyladuidssesnmiiinin
mMAeTgiedeiuanuutiuglunisuen
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il vdemsnzideansamasuoaduitethlugnis

szyaninyeansinialugtisuazsieivunisdeiu

nafmduian wuih cystine dsanunsalselungy
cystine-binding thiol drug (tiopronin: alpha-mercapto-
propionyglycine) ae§nulé wiodis calcium oxalate
uaz calcium phosphate dawulunguiftaeiiiinngiia
UsnAvesszaunaaenlusianieain hyperthyroidism,
hypercalciuria #39lsa renal tubular acidosis ¥l
aunsanwdumnveansiiniildedisgniies
. lileamIammMsAsuasinveairludtag
TugfUasunesisorninnsilasundasie
sAUsznouvesihlimdsmnium L Wu gthe
iy uric acid v3e cystine stone mnldsunsiUdey
anaudunsnaunatsanimduaisuinauiiullaz
ﬁwiﬂgjmnﬁmﬂuﬁﬂuﬂajm calcium phosphate i
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o, Wavswenuwiltiuwesnisiielsailusuian
Iuﬂﬁ]@ﬁuwudmﬁamiiﬁﬁumﬁaﬁﬁmmeﬂmi
nngnauvasefiuualiiugatu seiifumsznisiaun
welulafvoanisinsesids Tnganisiades Fourier
transform infrared spectroscopy (FTIR) Faflenuananse
Tumsasrausnuesinguillduiudidu uandreinnig
asameianamulaonsidasiaiiasey msfiunmed
wiwdavesiiininannsldesluy ildaunse
wandeawasidenldufiuiivnsauuny fegewese
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A519% o wansiegseinnazneuluila (drugs characterized in the FTIR reference library)”

fegrseianasnauluiln (drugs characterized in the FTIR reference library)

gdulasa HIV

Abacavir
Abacavir/lamivudine
Abacavir/lamivudine/ZDV
Atazanavir

Darunavir

Efavirenz
Efavirenz/emtric/tenofovir
Efavirenz/emtricitab/tenofovir
Emtricitabine
Emtricitabine/tenofovir
Etravirine

Fosamprenavir CA
Lopinavir-ritonavir
Lamivudine

Nelfinavir

Raltegravir

Ritonavir

Saquinavir

Indinavir or crixivan
Nevirapine
81UFuz/erdulaTa
Acyclovir

Ciprofloxacin
Mono-macro nitrofurantoin

Sulfamethoxazole

giun

Felbamate

Gabapentin

Topiramate

Zonisamide

g1anAUAULA%RR

Amlodipine

Clonidine

Hydrochlorothiazide

Lisinopril

Triamterene
g1IAUBAETNALNDS
Acetaminophen/caffeine/aspirin
Acetaminophen/codeine
Guaiacol glyceryl ether (guaiacol)
Guaiacol methyl carbamate (guaifenasin)
ﬂﬂﬁuq

Allopurinol

Alendronate (bisphosphonate)
Anastrozole

Vardenafil

< Wieteuwanansulanlasuaanainasruseneu

PBINILANTD

MIBATERtngdiswenaslanUastesnan
aeAUsEnoUvetld Augunauuaa3es FTIR Tu
Tagtudianuanunsadneiienaausenoutiinuasily

uazdsuvanyasueenaniuls Tasdinisudanaainnsi
AFnanndsnunisduvedluiana deazgniiasizilag
TUsunsugutoua stone reference library Tumeuitunes
Pesryuenosrlsznouvesialéidunisans (organic)
wazefiuv3dans (inoreanic) Hauanslumseit o
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999 e LEnsilaeInuIedanUanuasu (Unusual stone or false stone components)”

Unusual stone components

Other contaminants/false stones

Protein sources (matrix standards)
Albumin
Hemosglobin
Human serum

Medical device components
Polymers/plastics

Polyisobutylene

Urine
Toilet paper
Cardboard

Plant matter

¥invasn1siasziig wiadu
@. Chemical analysis
Judsnsiiduuiuualdfusgsunsvane
Tuedin Lwi‘i']a]a;ﬁugm,muﬁ@?w infrared spectroscopy
uaz X-ray diffraction iflesanfianuusiugngandt lu
EAU guideline wuzu1ilaiaasidenldid chemical
analysis Lﬁmmﬂﬁmmamwa’mqamﬂﬁﬁaaaz &0 - @00
wifnseianisimsendniinuldves wu whewellite
(calcium oxalate monohydrate), uric acid Wag apatite
stones AUHANSANYITOS Siener wavAME® UBNNT
filsiannsaseyuenansuseneuiisimgdetauisials
Tnsamznguiiiviafifivangesdusznou (mixed stones)
. Thermogravimetry
wdnmsvesisinensthindaiesdefaui
THanusoumnaasudinsatuiinnisasuulasmes
waasamgamnifigiduluauis ecoo s iwaidua
mamiﬁammmmmilfd?i&JuLLanmqquﬁﬁqﬁu%ﬁ
anudneseaasuazie shliannsaszyindofie
MnesUsznevteasla Teidevedisinoasiiogns
sggniarglulianunsatininsiaaeulndladn wax
liansaszynsnesdusznauresansurssiaiidaiy
adoadfuilogniniaufisgamnfignszida (ignition
temperature) 1u 7 calcium pyrophosphate uenle
91910 silica wenaniugedliansiogieUsinannnly
M15M59E TR
en. Optic Polarizing Microscopy
Tnendnnsaetiasiafiuanuduiinisdes
ATI9FIEN&Ds polarizing microscopy Hiauenafuszneu
aeluvesii Tngvhnisdunsaafimundasinsfuuuiiu
Aawesin BWmsilldgunsallinn vinsesaldsng

warsIAgn widedldusraunisalresdnsialunisssy
wenviavesiia Ssonafianuemaindouldas uenaini
vinidu (mixed stones) vi3aiAuiifvunadnuinaglsl
annsnszyviiavesild
&. Scanning Electron Microscopy
Junsaseilianuuwiugrgeenislindes
scanning electron microscopy @835139UENBIAUTENDU
fhandnwargusaiidumzvosaasusiazaia Tagl
Fududeatasuntasdnvauzvesansiegeneuins
928 Wesnnidumsanasmendesdidnaseuvilianunse
arldfaifouidvunndnnifies o - ¢ uiluwns
Torderairdosdiofisangann
&. X-ray diffraction
TudlagthufioTduiBnmsnsalinseiiailisu
N15801TUINNANAMNKALNINTTINEGY Inaneaddel
namsAnwfiueninduiBnmsinsgitafiuiughgeiian
anunsadwunyinvendnialduidu mixed stones uag
ansnszyLEneIAUsznauvesinivhlduin wy apatite,
silica wag gypsum® *° WENNTVRITHADN5B 3
ANNENARULAEY (monochromatic X-rays) H1umzalAss
Wan (lattice) Teazifinmaldeauuvesduasssdndann
PrunEnTudrmnnnsenuiuainuds (photographic
plate) lnendAnvesaansusazyinazdzunuun1snssay
vionsdsnuuroasdidiiiuendnyalianigd
wdnafleflazsinismundnansiaedtdluvefisesadly
uATUYNYN UEIaATuinAINNINTEANEYRIEILANTINN
annsgnuivaInvaslusUiuUNIINkaELUaNAHIUTEUY
peufmesTaziUTeufisusuuuunsmildunfugu
ToyaiiiasfinisAnwunneuntiid (library) n13n923
eisilFastetsliosifioud o fadndu luideuds
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natmsENEIsiegLaraIN1sansIalaTiarranefeena
drudaiinverisnisiaoliansaldfuansiiegied
lailsndnveaudaty vounawdoufa wassdndifiyuuuy
Tassadvezneudiliuiuewduedugiu (amorphous)
1§ faduddlaianunsauenosdussneuvesihunseinld wu
amorphous calcium phosphate Wag mixed stones il
usiuuazum3ng (matrix) Wusdusznou® uenaini
\A309 X-ray diffraction fnangannuaglinatlunisna
uiazafarout sl mo Wil
. Infrared Spectroscopy
3%‘516#’%’%’41@%@&qmﬁmﬂ%mﬁwﬂ”hmw
wilulsemalneuasinsUssmamselinantsinszeii
AL NIEGIT 1A309752951A1 LUNIN @L150RTI9
osAUsznoutesamsldynuinndnvecuds veamnan
whauazlushiu Seaunsonsiadnszsiialdvarnvans Tu
Pagtunuinnsle infrared spectroscopy LHuisiiely
mmsaﬁmiwﬁﬁaﬁLLu’ﬂﬁugﬂmﬂﬁunﬂﬂ“'@@ sl
Usgleadanauassddunsisadadundundiudnlii
Tutasnnueneay be s oe lulasiuns viooglutg
\auAAY (wave number) €ooo B9 €oo WURLIAT®
Fadugudunssanans (middle infrared region) 1%
Tesziesruszneuin Tnadlowadunsusannnszny
lanavesansdiegavzgnaanauld (absorption) wavdl
nsdesnueenlUUI9EIU (transmission) WA TUYBILES
ignganduszinussnsevindeluianavesans nsvduli
\Aansduvioiianssuvesiustlariaud (covalent

o L3

bond) Tuluana Feasusazyiinvziidndnyalueinisdu

w%amsmgumaﬂmaqa (specific molecular excitation)
Feaansohanldssyusnansuszneuvesiudazyiale
TneLA304 infrared spectroscopy 9zvinsTasaudy
Yosuasiidesiuansiegnuioudisuiuanuenady
wioravpidudeazldidudunsisaanesu (infrared
spectrum) uduansralduns lnefaudazaiinasdiie
suaqmicﬂmﬂﬁuLLaﬂwﬁNmmﬁag’wmaﬁﬂ dlesnlu
Tuanavesansazfiegnanewusgiliisuuuunsduly
mm?iﬁ@hqﬁ’uiﬁmwgmwu

Tutl0W7s infrared spectroscopy Fifleutan
Iﬂumﬁmwﬁﬁ’aﬁag 35 lauA
@. Fourier Transform Infrared Spectroscopy (FT-IR)

L‘i‘]um%"aqﬁaﬁgﬂﬁ@um%umﬂ 1509 infrared
spectroscopy WUULRNTITAABUNSISAAUNATLLUY
frequency-domain spectrum 1 IuLUU time-domain
spectrum AeonsinanuduvesadiuanueAduTisey
stheraiionUsuiisutunan anduszldnisUsvanana
TngszuuneuimesiUdsulnduaunasuvesnnnudy
wasranLEIAAUVIalaRAdwSEndn Fourier transform
spectrum 33m15H1R15IAsIER LN A0 IENST
azldgausiuginituazyinulasings awnsadnsieit
ansegafiiuiinanfisadntesls Hwunn b fadnsu)
99AUTTNOUVBILATDS Fourier transform infrared
spectroscopy (FT-IR ) Sndudesiirdasdiofdnmaduniy
Bunndumesinelsiines (interferometer) Tnefieuldy

UL The Michelson Interferometer (WHWQIN @)

Usenaumie

UM 0 UAANATBINTIVIATIZNITILUY Fourier transform infrared spectroscopy (FT-IR) wiounsnauiaineiiussy

TUsUNTUNBLUTHANTINVBIBUNTUSAAUNASH (EANBLATIENIUAINDIN .UN.AYY ASTINGITTON)
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AS¥ANLN
afiapdauile

(Mobile mirror)

AIULALEY
(Beam splitter)

ATANIN

afiaiadauilaile’

(Fixed mirror)

unasniia
adudumise
(Source)

unagnLia
udvlaLas
(Laser control)

Y e §136122E19
(Sample)

wiagiaAn

LLNuQﬁﬁ e WaEMIIZUU The Michelson Interferometer

fauuasann: Stuart BH. Experimental Methods. In: Stuart BH, editor. Infrared Spectroscopy : Fundamentals and Applications.
Analytical Techniques in the Sciences (AnTS). The Atrium, Southern Gate, Chichester, West Sussex PO19 8 SQ, England: John Wiley

& Sons, Ltd; 2004. p. 15-44.

o) wastifinadudunsuse Wuuamsfinm
PEUAAINAIUTOU

) nszanedaedeudild (mobile mirror)
\ioazvous@Bunsise

o) wassiiauanamesifionvunss ez
Lﬂﬁauﬁmm mobile mirror

& nszanaiaedeuiildld (fixed mirror)
\ieaeioussddunsen

& Fuenuas (beam splitter) 1ugunsaifive
wonSadeeniuaesdiuy

o) @IUVTIYE19618819 (sample compart-
ment)

) wsesinmerudvead@ivaeanns
AANGUVD

WANNMIMI9UVBALASES Fourier Transform
Infrared Spectroscopy (FT-IR)

ﬂ?iuLLaa%’ﬁ%Qﬂﬁﬁmmm,t.%a'nﬁ%ﬁm?iu
Sunssnlasazeglurisniuennduvioavaiud
Foamsiiaaesi duasagadngiuenuas (beam splitter)
Wiousnaduuasoanifuaesdiy Tuannsenudensyania
wuuideuilaildl (fixed mirror) ARuLasBndUMTlaaz ey
rulUgnszaniauuuiadoudils’ (mobile mirror) 9ty
AuuaasTeunsyanTaesiansmi sty beam
splitter 8nata Tns mobile mirror HuaggnAILALNIS
waeulmilnsuasawesivhminiususseenisindoud
goenszan Willsvozuasiianiavesduasiedfiazion
Pnsaesnszansifuluduaniemiludens
#1813 (sample container) Faaziinisgandudumisusaly
Unady PdulAsTIngaEhuansistsoanlUazaisluginies
ToA1A N uveasssd (detector) dgaaouraen
sggnulandudygralugluuufidvialasaouiinnes
faeauns Fourier transform wazlananatdunsivlves
Bunlsusaanasufinnuenindusieiue
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asfegmFeififesnsinneiazgniian
unsmaunaneduwiy (pellet) dieliduasssddunsusn
doa Ul Fadesuanaudvarsinwnadeouluslud
(Potassium bromide : kBr) auduiloertuitetedn

Tassadluanaenly Fdannsavinisteseildugiin
flumnadnidied b - o Jadwns mnidafvualngazdos
YNSEURTIINUIULAUNGAN (nucleus) waruiafL
uenuasila (surface)

Thermo Specta lech

Packet
KBr Powder
(Potassium Bromide)
0.5 grams

25 pack
16-030
2016-031 100 pack
0016-032 250 pack
a3 500 pack

U o uangunsainswenasiiedne ieuadailnauivatsinwaenluslud (Potassium bromide : KBr) Tinane

Juuku (fennuewaszisdnmann e.un.gue fsiineissa)

. Attenuated Total Reflection Infrared Spectros-
copy (ATR)
F3nsiimedanisaieuvassiddunssn
(reflectance method) iilennnsznufuingdensuuy
aguuwad (window cell) Mduansdmnnlassadinawdn
Wy denzdwialun (Zinc selenide : ZnSe) Woslilea
(Germanium : Ge) visaviaideulololas (Thallium iodide :
KRS-5) answianidnmantaliazansluuazasousd
Igvinlvitiendviiinuuas (refractive index) gaduases
$@dusIsATinnnsEUmasuazansFIeg 199y AN

n1sgandusedusdIukasSeddunviovzagyioundu

LflE]iJiW]ﬂﬂiuVl‘Ullﬂ'uﬂﬂﬂ']'liJiJ’Jﬂf]ﬁa’]LLﬁﬂ’i]uﬁuWE]UZﬂﬁ

v v

mi‘uammmmavLL‘anaLﬂunSWWmaqauW3flLiﬂamﬂmu

a

finruemadusieiu BdideAnseilideandouas
Fog lddesundaiudsuanmuesin awnsoldnge
gansdmanveavian ludu waglushiu (soft sample) vl
ansnseasilugnii (callstone) vidoafifidiunay
@1391WINUVSNG (matrix) 16"
Taasumsiinsesiihiivannvansds usayisd
Fortoidounnsiulufauandlumnei « Tullagiuds
Adumsprusardelifuegranirenaislunagens
Useina louA Fourier transform infrared spectroscopy

(FT-IR) wag X-ray diffraction (XRD)""
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A151990 & WARIIDNNTIATIZNT”

ad Y v =
A5M15 Joh Jaide
Chemical analysis . @¥an o Tdnanlunisnsiaunu
.+ 51PN « fagltiUsuaunnlun1sngIa

Polarization Microscopy

Infrared Spectroscopy

X-ray diffraction

Thermo - gravimetry

Scanning Electron

Microscopy

lalaunsawsnasrusenaviidlsasden windy
Tafnuldues WU calcium stone (monohydrate/
dehydrate)

s1A1laigenn fdanuduen sodliuszaunsnivesnsin

Fnsnsalasings . mswenvdinvasansuszneulu Shuseiavildenn

annsanTalgwsidfivunadnun \U uric acid, purine derivatives Wag calcium
phosphates

511UUNAN4 « Tnanulugisnisimssuansaingns

Mnsesalasinga . lunswssusegs mnuadaweauiu

annsansvldusiiafivuadn potassium bromide liagiden

wisuasegns (39) 1aie Tu onafinatuLaundsnuvasrauulmanlnd

n3NlIE Attenuated Total ANawLBEAvegUN Tl NasoN TUUTHATILINEN

Reflection (ATR) a15U52naUTINTVUIALENUINTLATIANU

Humseseiwuuiesmlui Tagnlu Mixed stones unsviia 1@ calcium
anansaldlusinsumpuiamesin oxalate monohydrate Tu calcium oxalate
FreuUIHE dihydrate %38 urates wag uric acid dihydrate
anunsedaszsiesrlsznauii Tu uric acid

v duasdunidnse . mﬁﬂizﬂaﬂuﬁamwﬁmﬁmmemmi@mﬂﬁu
Tassasalaidundn waslnalAssiuvililanalaenniu carbonate
wiu TUsAu lasiu purine Tu struvite stones #30 cystine Tu whewellite
LLazﬁiﬁLﬁﬂmﬂm %38 uric acid stone

W3BuaENseEalagaEaIn * 51A139

Jun1sesrauuusaludd < llanunsousnesdusznauvesiniiliilassadn
WunsesadesigideUSunu wuURENTSelassad1sezneniilduiueuld

A131509539ATIEMRENBIRUTENBU
vosthfdunuundnlavnudiauaziaiug

599157 - AeslansAang1sUSIMINN
Mlageain o llaansntansiegrannsialmila
- Wanunsaszyuenerusenauvesasuwiin
fifleundeadatium purines
ansiegeligniinane . 51PN
a1NsndeInTILENATUTENOU
yosilalgliifeaudsuntas
ANYULNIINIBAN
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nsldiniansiaenasdranfiamesudn ©
wnaenlia (Dual-energy computed tomography)
lunstaensziesdusenauiia

Pagtumalulagniewuiadiladediauinis
A dwdustrann awnsaldiadesnsiaenaise
poufwosinesryihasduinialmuldduddeu
nsviRanIsaralemALla Dual-energy computed
tomography azgaeniinUsyansamlunissiuuniinves
asrUsznauluiauuy mixed stones Aiflinnnimilesinlg
athawiugunntu Fddueiniafiivansesdussnovandu
Yamlunsitadumeniomnaenasdnoninneuuy
4308 (unenhanced helical CT)

vénmsvhueaaievensisdreniameduling
Aonsidunaandsunnidasadianaisd (X-ray tubes)
aosvdafilingdsuuwansnety Tnevzudadududily
W& (low energy 80 kVp) LLazdaumﬁwﬁquQ
(high energy 140 kVp) Uaeeduaslusaiafiinany
srUsznovaryiliiinisgadumdanudiunnsnaiuuas
WARSANALVILLLY (CT attenuation) snaffu™ §anns
Safn CT attenuation dazldweidu Hounfield units
(HU) Lilosanninquaaseiinasdmamumuutuuaniaiu
mniliaveznesl (atomic number) e AarilAn Hounfield
units #1 W uric acid stones fiAAnuuutulngads
270 +/- 134 HU Iwumx‘ﬁ' calcium stones fAMURUILUY
gendnegdl 440 +/- 262 HU wagmnuily brushite
(calcium hydrogen phosphate) aziia1 HU q&l@fﬁd 1200
HU* lerunsussananamelusunsunouiimesiase
fuudravanunsaugnesAusEneuvesinly Snsinuiide
989 Zhang uavamy WUIIENssvdiniviliannsa
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Abstract
Stone analysis
Chatchawet Liwrotsap

Division of Urology, Department of Surgery, Faculty of Medicine, Thammasat University

Urinary calculi are usually recurrent for approximately 50% within 5 years due to various risk factors. Precise
diagnosis with stone analysis is conducted to realize components and types of stone so as to prevent stone recur-
rence effectively. A number of stone analysis methods that are currently accepted are such as chemical analysis,
thermogravimetry, optic polarizing microscopy, scanning electron microscopy, infrared spectroscopy and X-ray
diffraction which have different advantages and drawbacks. One of the most popular methods in term of preci-
sion being employed to analyze almost all kinds of stone with uncomplicated procedures and reasonable price is
infrared spectroscopy especially in Fourier transform infrared spectroscopy (FT-IR) type. In addition, there is new
method of radiology with Dual-energy computed tomography which can identify types of stone before surgery.
This evolution can support diagnosis of stone disease in order to determine guideline of prevention and manage-

ment patients in a proper way.

Key words: urolithiasis, stone analysis, Dual-energy computed tomography




