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Accuracy of Renal Stone Classification by Dual-Energy Computed Tomography

Sawarin Chanlee, B.Sc.”

Abstract

This study aimed to evaluate the diagnostic accuracy of dual-energy computed tomography (DECT) in
classifying renal stone composition compared with radiologist interpretation as the reference standard, and to identify
factors associated with diagnostic accuracy. Methods: This retrospective cross-sectional study included patients who
underwent non-contrast CT of the kidneys, ureters, and bladder (CT KUB) using a low-dose DECT kidney stone protocol
at Rajavithi Hospital between October 1, 2021, and September 30, 2024. A total of 75 patients with 171 renal stones
were analyzed. Stone characteristics, including attenuation values (Hounsfield units), volume, maximum diameter, and
dual-energy index (DEI), were measured. Stone classification obtained from DECT was compared with radiologist
interpretation using the Chi-square test and Fisher’ s exact test. The CT system underwent routine quality control
according to manufacturer and radiology standards, including assessment with a CT quality control phantom to verify
CT number accuracy, image uniformity, contrast resolution, and slice thickness. Standardized acquisition and post-
processing protocols were applied throughout the study to minimize measurement variability.

The results revealed that DECT demonstrated high diagnostic accuracy for renal stone classification, particularly
in differentiating uric acid stones from calcium-containing stones. The diagnostic performance showed an accuracy of
97.13%, sensitivity of 98.43%, specificity of 93.18%, positive predictive value of 97.66%, and negative predictive value
of 95.35%. DECT-based classification was in significant agreement with radiologist interpretation (p < 0.001).

DECT is a reliable and effective imaging modality for renal stone characterization and can support clinical

decision-making and treatment planning in patients with nephrolithiasis.

Keywords: Kidney stone, Dual-energy computed tomography, Stone composition, Diagnostic accuracy, Urolithiasis

" Senior Professional Radiologic Technologist. Department of Radiology, Rajavithi Hospital, Bangkok. Email: wirin3111@hotmail.com
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(Opaque stone) kazauiinlifiussd (Non-opaque stone)
ANaN1591UUN3A DECT d0nAaodiUNaaInNSI@Uunneg

Q'

(125 uay 41 feunuasu) vaszfinuanlidenndoudfios
5 Aouannanun 171 Aoy nasang1d 151iusn DECT
fauduiusigauin wagdanuududiadunisiuunyiin
yasiialule dedieusumitadelnesdume fwnsed 7

8. Us¥Ansnmaeini1ssiwunuiaiiein Dual
Energy CT (DECT) g uAun153 1988909598 unng
(Diagnostic Radiologist: DR) Iagltn1519 Confusion Matrix
wud DECT awnsasuuniauilaiiused (Opaque stone)
uay lifiused (Non-opaque stone) lapgadiusza@nsnin
Taedlen True Positive (TP) 125 Aou way True Negative
(TN) 41 fiou fann3197l 8 waznsswunailaisewmada
Dual-Energy CT (DECT) wu31 iUszdnsnngs lneden
Accuracy 97.13%Sensitivity 98.43% ey Specificity 93.18%
avvieudanuudugwes DECT lumssuuniaiinfivded
(Opaque stone) waglu Mussd (Non-opaque stone)
eeiagnaios fisnanuidetiolavihune Téun PPV 97.66%
way NPV 95.35% fasns19fi 9

A3 6 nsinunaiiavesialuls (Non-opaque stone waz Opaque stone) INATHLUANAVDITIALNNEY TILUAAIULNA

CANARE)
Ll Non-opaque stone Opaque stone Sruaufeuiia (N)
F (Mgg4) 20 59 79
M (218) 24 68 92

A15197 7 NANTSIWUNTRATITENINE DECT waznisiklanavaassdwnne (DR)

Asmunlaesadunng (OR)

DECT: Non-Opaque stone

DECT: Opaque stone

Non-Opague stone

Opaque stone

3
125

Chi-square test: p < 0.001, Fisher’s exact test: p < 0.001

M99 8 MsUTuiisu Confusion Matrix Lansuansaunsiinvesiilulslaessdumme (OR) Wisuiu Dual-Energy CT (DECT)

Predicted: DECT Non-Opaque stone Predicted: DECT Opaque stone N
Actual: DR Non-Opaque stone 41 (TN) 3 (FP) 44
Actual: DR Opaque stone 2 (FN) 125 (TP) 127

v

A15°99 9 MTTnAuLLuGIveINITIUNTIRIY Dual-Energy CT (DECT) Wisuifisuiiunisiianavesssdunng

{2930 (Metrics) dndau (x/n)

a1 (Gouas %) 95% Cl

Accuracy (mmgnﬁm) 166/171
Sensitivity (A21312) 125/127
Specificity (AMUANNE) 41/44
PPV (Aviuieuan) 125/128
NPV (A1viunsau) 41/43

97.13% 93.3%-99.0%
98.43% 94.4%-99.8%
93.18% 81.3%-98.6%
97.66% 93.3%-99.5%
95.35% 84.2%-99.4%
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G
nansanwl Buduinenasdrenfiamesiuu Dual

Energy (Dual-Energy Computed Tomography: DECT) Ju
w3 psllovneded@ifads flanuwiuduazemiuindedeg
Tunssuunaiavesiilule Tnglvnanisidadefiaenados
AumsiUanavess dunvdesdidudnemeada (p < 0.001)
lngianiy mmmmsalummaﬂuansmaiﬂaamﬂmm
Fiflwradendussduszneundn Ssasviouainauszansnm
539887 oy Tusedug e (Accuracy 97.13%, Sensitivity
98.43%), Specificity 93.18%) lulTaaaln Wan15Anw1
Gl udn DECT Tunuandrdysonisauayunis
MUHUNITTNYLANIZYAAS waznisdesiunisnduidugh
gaslsadalule Tnenuindavdaiived Tnsmmsueaidon
ponyian uvdafinuvesiian vaziviavesi§el
arudauius futladediume o1y dviln uasdwiinane
U s¥ daunuimvesadeniinienin uazun1uead
sonszurLuNsAns wazanusa il duteyaatiuayu
msUszdiuanudsslussaulszansle
afUsenaLasTaLaUaILUE

nsAnuadaiuansliifiuin DECT anunsasiuun
giavasialulaldograiuszaniam laglian Accuracy
Wi 97.13% Sensitivity 98.43% Specificity 93.18% PPV 97.66%
way NPV 95.35% @943 a9auusiud wayanuidofo
Y9INTIATIEN VDY AINNNBNLTE ABNT UNBS B8 193
toddyneadd (p < 0.001) WelFsuifieufunanisua
NAYDI5IdUNYNE (Diagnostic Radiologist: DR) Taguanis
FWuNve9 DECT wag DR danuasnndoaiuluseiugs
(Opaque stone: 125/127 fiau, Non-opaque stone: 41/44
Aow) uansdannuannsaveanaluladilunissiuunadn
fnlfesregniosidunguiafifiused uaslaifiused

NANTSANYIE ALEDAAG 99T UTIBIIUTD
Stolzmann wagatg'’ Thomas waramg'® saudle Primak
wazamz 9571897431 DECT @1u1509 uunasdusznay
maedlvesialdesasiudh elisududedismesainss
ynaenUfoRmaiuiu s smAdeilagiulfueesianmug
Wil umensznsive Tnesudades nssnnseans
LAZNIBAIN L9 1A ang Ut duaa uazyiianig
Feneasurmudlafeiuiladeiieniidvinanonnuuug
Yo muneindafae DECT lusdsszunsiven n1snszane
vosriindafinu Tnslaniznisnudoupaifeueangiian
Tudndaugefign sosaunolensendezmlnd waznsngsn
denndesiudeyanendtdnneunt uazasvioulisunum
9099938n19M180 M waluaUeddusenisiiaialule
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g

mswulansenFesmilvdlumendannnit enaieadasiu
Uadomsaisinen wazsesluuna vazfiniswunsnginly
reafiTiwrinenn uasdien BV ge ordimiustunmesmueady
AnUnf 1wy nmsdededugdu vientsifiuvesnsnginlu
Haamy Sedoyamanil fustlovidentsuszifiunnudes
wagn1spuadUisuuuesdsIn eg1dlsfiny wildn DECT ved
ANukLuglagsnegluseauge nsiianan1sviun
AaALAGeY (false positive ag false negative) aasnuls
Tuunensdl Tnsamzludaiifvundnann (< 3 faduns)
Fee1aldFunansznuan partial volume effect vilwen
miﬂmﬂauiqaua /i1 Dual- Energy Index (DE) lalaziiou
par Usznoui wias909il7 uenaani image noise
kg beam-hardening artifact mﬂimqamqms@m%qﬂﬁu
309712 1AEY 8135UNIUNTTUTEUIANAY OY A
Beanadu Wneianzlui Afesduseneunay viedvuin
WEnun denalinissuunedainainiad euldluung
aounisal Tududademameila msssdmaiinesaes
TUslnmoanisannu Liu szauna sy (kvp) USuassd
(mAs) NM5UFUANAR TS SNUA ARG aUg 52
FunsumsUszananann (post-processing) finalnensasie
AMAINYBIT YA Dual Energy hazAd1uud ug1lunis
AN Dual-Energy Index (DEI) nsvinanasguvadiuslanea
oA LaIEluNTg1TemHan1Ingan wagkiulonia
Y9 false results szvrindlsmetuna Tnvagy wamsfinuni
pengrunumues DECT Tugrusmaluladvnedsdideds
Aanunsnduunssdusznovvesialulaliegiagndos
Larwiug uaratuayunIsidoniuanianssnyli
WL LU ESWL, URS 138 PCNL ogalsfinnu nsfiau
NIt adiiad i uasdateniunada
\ondnidesnsdindulanisdiinfinaiandou
INUANITANE WU UL LONYLTTADNNUNDITLUY
Dual Energy azﬁﬁﬂaquﬂumﬁﬂLLumjﬁmaqﬁ'ﬂu”Lm
win1suluyszendldlunsdjoRasemisiansanniswaun
WA AIMUALUININIATIUYeINIs LT usg 1 dussuy
TnglanznsRaAISITineSU0INNIAUNY N13AIUAN image
noise ezt uRBUN1TUSTAANANIN it Wit uAaLL LT oile
LazA210a111501 N1V 10 INANITATIVIENT 1S
A0TUNEIVTA UBNANT N15AAILHAIIN DECT Aasaniily
mvanuteyanaidn uazdadedudssuinsaans iy
el 91y Wazdvilinaniy eauayunITNUEUNITInY
LuulamIzyARa Lagn1sUsziiunudssuerUisetis
winzay srakmssvlasy Sadufivewlunsuana DECT lu
Thiifvuadnnd 3 fadwns Selanudewonsiiananis
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FIUUNAAIALAG OURIN partial volume effect Wag artifact
Tnga1anarsanisianiu niensmnataiulunsding
lidaiau apvhe msiinmsnwisesenlusmaniiuieuiiioy
nan1ssuunviiniase DECT funnsgiunisvesjoRnas
ilofugumnuuiugt uagwannuuamansldaiimngay
futunvesszuuuinmsguamlulsemelneogaddu

Fai1nvaIN1sIdY

1. YUIANGUAIEN LaZANAINNI0LUNT81984
JaUszrng msfinwiauianguiaogisaoudsiida
Faoradawarenuamnsnlunsasunaldlifuuszens
Tu33n314 (generalizability) Tnetanizidd oft 9150184
AUNAINVAIEVDINNYUEN19AFTEN LagTaTus Ve
Frelsaiilulaluusuniiuansedy

2. mansznevesvilniiliaseunquynusian
witnsdnunil szAsaUAguYTiniafinuoy 1y Calcium
oxalate, Hydroxylapatite wag Uric acid w6 §1u2uv83%7
unwilafinulaios 1y Struvite waz Cystine fdndau
Aeuien TiliteagUdeifdmiuinduinanddidedia
wavenalilaerioulsyavsnmues DECT deviiafiavanils
e ANy TR

3. nMsldnansidadevessidunmdiduninsgu
§1989 nsfnundldnisudanavesisdunmsdidoangy
\Hunnsgiudneds wiumsnsniingiesdUsznauresin
AEITUINIFIUNIBIUURNT LU Fourier Transform
Infrared Spectroscopy (FTIR) 4l asandes1fadunsnenns
uarasesTIINeAaiin Jenadmanonnuisiuglun1sudiu
psAUsznouaAiivesinidluunydl

4. dngwavesdademanaila uaga N NUDIN N
AL UgIveINTTILUNYI AT da8 DECT 019l §u
wansznuntademanedavansuszns iwu mawdeulm
YD IBTTINNTAUU AR MIRsA TN TADS
YBaPR e LarAIUANAEUAS DuENUSE ABL ARDS Us A U
sufainug uazUssaunmsalveafufuAcu dsenaneliiin
auemaedoulunslinszsiuaznisulananiwle

5. TedndaduuTunvean1sinluldniendin
walulad DECT dainsldaudidnlulsmenuiauiasedu
Tnganelulsmeruasedusugl wienuifddesiin
FusuUssnaaryenEan s i shsamsAnni
Tuszyndldluvunvesszuuuinisgunimiivainuans
garpaiansanedeseinseda

6. ULUUMIAN BT DUNAY (Retrospective
design) anwurNISANEILULIDUNAY 81dTad AR U
NSATUANAILUITUNIY WAEANLATURILYRITaLAUISEIY
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Fao19dsnanionugndewaInIsiinseyt wagliannsa
avvounuLUsUsiuienaindulunsldau DECT 1u
aounsaineaiinessldegiadud

7. msenunitlaildussdiurud esfuresnsduun

yinfiafae DECT iwdwﬂﬂimﬁuw%‘aﬂﬁéwgﬂ F98719
damaraniuaunsalunsagunaluviun AdUszdiu
waneeu aeslsia IalHlUsinAeanInTa wasnsinTEn
dunnssudeitunaennis@iny wagnanissiuun
gSeuiiuiumsidadevesssdumidadunnsgugneds

doausnuzlunisimaidgluly

1. A9ULeNULTTABUNILADST WU Dual Energy
(Dual-Energy Computed Tomography: DECT) w191 Ju
winsdloiulunsided uarnasunssnuiielsadalule
Tsavnslulsmenuaiiianumieusueiesdio uazypaains

2. MITYITUNMIHAMIATIA DECT rriiutagavnanidin
uastladefussrnsment Weamuamums s MUy
Lawws‘qmﬂaLLasmiﬂmﬁ’umiLﬁmﬁaegw

3. aslduanisduuneiaiiann DECT Wuduwdls
201 clinical pathway \fieteidenisnssnuivanyeay wu
ESWL, URS ¥5® PCNL léeeausiuganniu

4. 314 DECT eegnainzanasnsatvanmusndy
Tunsdwnaiinreiesdusenouimaiesfuamsluuig
n36] Fsentrvanaldine wazsvevian1sitedy

5. AITHAILILUINININTFINVRINIT T DECT
wagRrunadisauszsinseduiadnlaeanziiasnin
3 fiadluns Wefiumnunindefioveansitede

Foauauuzlunsiisendedely

1. msfinsfnwidosenlunguuszyinsiiinig
nanuateuInd u laglanizn1sfnvnuunaleeue
(Multicenter study) vt 817 ua2 ua 10150l uN158 1984
nan1TIslulgluszauUszansuazluuiunvesszuuuinig
quniuAneeiy

2. asfin1siuseuliisunanistwuneinuesiia
A18LONULIY ADNN LMD LUV Dual Energy (Dual-Energy
Computed Tomography: DECT) fiun1531A512% 096 Usznoui
AEIBUINTFIUNMBIUHUANTT 19U Stone analysis %50
Fourier Transform Infrared Spectroscopy (FTIR) WioBusu
ANUKLUE ANYNABY uazANATEsVeInAlUlad DECT
pgaduszuy

3. MIANYIANUADAARDITENINNANITITTBUDS
SadunmdAunan1s3daduanying (final diagnosis) 4ae719lé
PNNANTTIN MIFALYNIPE TN MM TIeTziasrUsznau
7959 i eUszfluunuin warAuklug1ve I d wnmng
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TugIuzuIATgIu8198 9 hazanAIINLouLd 8391nN15 1Y
reference standard LgauraaLAg?

4. IHNIIRRILT UasUsslluwuInIuInsgIuYes
TslnAean1snsa DECT dwmsunissuunviavesidalule
TuuSunveaszwelng eiuarnuadiiaueresn ey
anANNLUTUTIUTENINEIUNY IS wazauayunisii
wialuladluldlumenainegnedsdiu
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nszgninuuLiiunalnuiale (open hand fracture) unisuindy Anuvesilsmenuiadums vinusainguLss
waztudougs Snvtsniaddsnuaunn wliAnnnsindounsndou nsfinwiliiagussasd ilefnwiguinisainisinde
Hadefiieates uardnsnisindng ewndnideludtisnszgninuuuiualavinade Tngldnsfnwuuudounds
(retrospective cohort study) luffthefiuninwidausidiounsngian 2564 fufousunau 2567 Tinseidadediduiusiv
miam%’a Imeld multivariable logistic regression

o
v aa o 1%

TEUhesIn 60 518 Nun1sAndenawndn 11 518 (Feway 18.3) laglunuladenidudAyneads valuduaive

o
¥
] o =2 =

MIuniu Snvaznszgnin wazszesaiunnuinliuiwida flhefidesihdnduiomnindessdudnuiensegnil 5 e

¥ '
' oA

($ouaz 8.3) fiTuiaunaanszidn nszgninaziden viegndenszgnudiu fuwlinAnmsanidoguininngudu

pifmsimsAndeluitaenssgninuuuiusaidavinaderlsmeuadumngermenudu fihefidunumenniudn
nsganiinaziden niegyidenszgnuisdluaisgnineglung “ﬂis@ﬂﬁmwm%mwmﬁmqq (high-risk open fracture)”
wlellF3unsgualiun samsdnausa nslieufiue uavnisdhse Tvdeige

AdAey: nszgnvinuuuiunailauTionile, nsiawendanidin, lsameiuiarieuay, nsanunaat, seide

" wgunnddugnis, nauuiaenssunsEgnuazde 1same1unadniys, pimolpan.mis@gmail.com
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Incidence and Associated Factors of Infection in Open Fractures of the Hand at

Umphang Hospital

Pimolpan Misen M.D. Dip., Thai Board of Orthopaedics”

Abstract

Open hand fractures are common injuries at Umphang Hospital. They are often severe, heavily
contaminated, and difficult to manage due to limited access to healthcare, leading to a high risk of postoperative
infection. This study aimed to determine the incidence and associated factors of postoperative infection and the
rate of reoperation due to infection in patients with open hand fractures. A retrospective cohort study was
conducted on patients treated between July 2021 and December 2024. Factors associated with infection were
analyzed using multivariable logistic regression.

A total of 60 patients were included. Postoperative infection occurred in 11 patients (18.3%). No statistically
significant associations were identified with injury mechanism, fracture type, or time to surgery. Five patients (8.3%)
required reoperation for deep infection or osteomyelitis. Patients with blast injuries and comminuted or bone-loss
fractures tended to have higher infection rates.

The infection rate of open hand fractures at Umphang Hospital was higher than previously reported. Blast
injuries and comminuted or boned-loss fractures should be classified as high-risk open fractures; therefore, patients

require meticulous wound care, appropriate antibiotics, and close postoperative monitoring.

Keyword: Open hand fractures, Postoperative infection, Border hospital, Delayed debridement, Blast injury

" Medical Physician, Professional Level. Division of Orthopaedics, Singburi Hospital. E-mail: pimolpan.mis@gmail.com
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nsggnvinuuuiiunailauiinadle (open hand fracture)
WuameymseaslsUandiwulsuen Tasemnzlugtaesovha
FglmsunduanngTRmg vzhOU MIgUas TN NLINTEIY
Uszneudienisansvianuazenusaludududeiinde
USuraunn nsedavinAuazetnukang 1l usyuu
(systematic debridement) n138nn3snszgn Wedfidousd
warmdleUfTne Wetestumsinde duddlinszgnau
uazasnslduveislaniuung

seuMsAnwteuntii seyin nendainisinm
AuLIRIgIuAIng1? Sananudnsinisindesendng
Yovay 1.4-148"™2 Jadeiliuanudssdonsinige Taun
awanUsnvesutaura? nalnnisuraduivildidede
mﬂw‘uauma Lsuu A1IAATIU (crush injury)”>*? usagnin'
immmmmammiamLaaLuawa malmmuawaﬂﬂﬂau

\Weawe (inadequate soft tissue coverage)™>

warnIza N
Wuuaziden visegadensegnuedIu (comminuted fracture
and bone los9"" wenanid TsnusydndavesUae Wi wwnu
viionnegiiduiuunnes ! Aluiladuidesddyiuiu
Tundvesszesnasaunuadu sudsldsumsisar
AUEZDIALKA (time to debridement) 15189711471 N1IRIAR
melu 6 Falus Weeusumsindaandiiu 6 4alus Tainu
mmLLmﬁhwaqﬁmiwmiamL%aaﬂwqﬁﬁaﬁwﬁ@quaﬁa2
agalsfinnn mnnsinwarduiu 24 $3lus ndauadu
Sarmshindessfiuduogredaiou’
dau‘lmgmaamiﬁmL%@Lﬁwuﬁmzé’uﬁa (superficial
infection) Fsanansninwlédesy fFusifissogrufen
wiunensilenaiamsinideseiudn (deep infection) Fail
maﬂ%ammma wazsndudacninfngr o0 VR Bz
nsfndesyaudn mmawauiiawmmamumw wayly
szozaslunsinwenuuniifevauwidedisuiu
filifade’ mindinnshaidefingzgn (osteomyelitis) 3o
nstgnlslidenannsinie (infected nonunion) e1aResaii
U ieviean” >
fsaunsnwanuszmeasange ™ wuin g
soglonamuAsegia uazdinuilanuduiusiuanusunse
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fafimsuinduanenstu uassedafivssAvgiuesduiiug
Powau duilfiAnuiaukadnuinguuss uagduieu
widududIuauen uenaind nuficnedunidgd
Uszinaninalug wagnisauuianeina1uin Mlvguoe
Sruausnnanfdsmennasnin Tnsemedfidumsuuasnan
Haflowns dwmalildSunsindadrausaddininuinsgiu
Suorafiunuidssensinitonduing

iy Idedlauauladnuidymiding 1 laed
InguszasdifoUssiiugAmanl uagladeiiduiusiunmsiin
nsndeluftaenszgniinuuuiiunailnuinaiiefiddu
nMs3nwfilsmeruiaduang ieliluuumislunisaun
anAnuIAss waziwunsuainufUislusunan §ide
fauigiui lsmeuiadunnediginisaimsfnaidogandy
sendunssnsuiewi usstlafefifaradiiusfumsinde
Toun nalnmsuiadu dnwagn1sinuenssnn wayszezIad
Fausuaiuauddlzunmsinm

Inguszaed

1. Anwngifintsaivesmsfndeluginensegnifnuuy
funadauinaide Aldsunsinululsmerunadunn

2. Anwitadusrnafiioadostunisindelugag
nszgnsinuuuiiunalavinaie Aldfunisinuily
JERERITAGRHIRR

3. AnwrgdAnisaiidngniesainindoluiiaeg
nszgsinuuuiiunalavinaie Aldiunisnuily
IS ERTRELHTTEE
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NSAULUIAANTSIRY

g s
o )
ENMATS

o

Fauuse

©
502

1

D

- flogeste

- MIguyi

- lsausgdnen

- nalnvasmsuaiu

- undafileuuiadu

- $1uaunsgniivin

- dnwauzn1sWinveensEgn (fracture configuration)

- MIUIAUTM

- szggnaTuMNUIALEUIUEINNTALKE (time to irrigation)
- szrznadunnuiniuaudansiidnyianudzennumg (time to
debridement)

- sygvnaiiveulsanenuna

- ¥llAv0INISHIAR

o

fudsm

a & v o = =
nsaaelugensegnitnuuuiiuaale
Uinile

AT 1 NFOULUIARNITIVEY

3Bnsfine

mafnwifunsfinsanmglumaauuudounds
(retrospective cohort study) lneiudeyaainvszideu
UBNRY ﬁﬁﬂiz@ﬂﬁﬂLLUUﬁLLNaL‘meﬁnmﬁa (open fracture)
Aunnwiiilsamgrviaguanslutiaiounsngian 2564
fadsusunAw 2567

Uszynsuaznguiiegig

nsidensegnainasidadnde fUiefdinszgnin
wuviiunailadndenszgnuinaiie Tnsdudusnszgn
metacarpal fnszgniiafie AlFsumssnunilsmetuiadung

inausidaeen fil

1. fuaeiinszqnin ieananngdu Aldlvann
nsuAdu WU MnnszgnAnide TnuzSinsEgn

2. feitfimsfndenewniumssnuilsmeadisng

3. fftheiigndselusnunillsmeuiaduy

MsAuINIAMegsdnTunsUsEINMAdndIY
(prevalence) Tdgnsunsgrudmsuusesnsotiud (infinite
population):

. z’p(1—p)
dz
Tnermun Z=1.96 [szfunmidesiu (confidence

level) Soay 95, p = 0.04 (A1UsTUIUANYNTBEAY 4
814989 Atthakomol uazmue) Lasd1msu 0.01<p<0.10 14
d = p/2 = 0.02 Muadld
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1.962 x0.04(1—0.04)
n= =
0.022

368

gratiu n Jadudu 369 518
' I | a o Y a

ag19lsfiny TudiessegiaininualdUled
WNU9INSANY LIS N = 60 518 (Useunnsidivuiedaning)
AU IdeaE TN UTIanNn (complete census
of eligible patients) WuNSEUAIBE

191 finite-population correction (FPC) 114
~ ' o ' aa a P a )
WIBATIINVUINAL08197T (N=60) ilganatilawfisuiu n
leannsAuid nsulsEINIotus:

n 369
nad] = 1+Tl—1 = 368 ~ 517 (z52 5’]8)
N 60

AR TUIMLAnTI1 SudUaefidesns G N gadida
T 60) witelsild precision mudeuly Aeuszana 52 518
Fatfonndn N Aiflads (60) fadunisfinwigaei 60 318
DUl wazasoumguenusiesmaisinegwnuafigdndiu

i3esileildlunside

1. Wsunsu HospitalOs Fadugrudeyatiufinusy i
FURE SN TlS s UIa AN

2. wyvtuiinteyaves Uiy Usenausme ina o1y
Fou fiog nsguyvd lsauszdd nalnvesnsuiady
FuvisileFuniadu Sruaunsegniivin Snvaignisinues
nswan (fracture configuration) N3UIAAUTIM T2z
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nivIndu suldunisdranadieiindeusunaunn
(time to irrigation) SzegLIATUINAUIAIUTRIFA (time to
debridement) srazafiveulsmenua ¥lavean1sHIde
fiamvindonduindanield Andelussduiioseduan
wazidonelsn
nsivingdvsvasngudlagig
Tassmsiseiinunsiusesmnaarnssunisasusssy
n33delunywd dlnauassuguIminnn naissuses
011/2568
nsiiusIuTIndaya
FAdelddumsededuaenszgniinuuuiiunaila
Uinmile fusifieunsngiau 2564 faufeusuiau 2567
nlusunsuduiiniysziiouvedlsane1uagunie lngay
fa85%a ICD-10 S62- Fracture at wrist and hand level
mﬂﬁ?uﬁﬂLﬁaﬂﬁﬂwmmﬂm%ﬁmsﬁw uazAnoan wagtudin
Foyamiluvesiihefigndniden Suiinnsinda awdnese
wtuiindeyaaslunuunesy
Hadeiidne 1un wa ong Woni flog n1sguyns
15AUs¥3197 nalnueanisunaiu dunriauag IR
nsEqQnilsin dnwaizn1snvednIEgn NTUIRLEUTIN NNg
Shwn ol szegnatfuainuinduanianIsatsuNa (time to
irigation) S ¥g11a17UIINUIALIUIUDIN1THIA A v
AUALDIALKNA (time to debridement) iwznmﬁuau
Shuniilssnenuna viavesmsHndailesu
HadWEBINSANEIAD N1sAnTondWdn Tnedn
munasindasbunarndafindeves CDC guideline for
prevention of surgical site infection 1999 #e Ashnded
Aatuluusnainidanely 30 Yundennidn Tneasdosd
omstelateniadolud
- fvuedlwaanuuanisn
- namnz@eanvennamienniieideusiin
unatduuan
- femslammanite e tn ezt uns Sou
UShaunanse winansiamnzidoanfuay
- 1@’1’%mﬁﬁaﬁaLLwaamL%aima@aaﬁﬁwmuwmé
finssnen
Tunquifiheiifndeondwings Tuiinvinuesnisinide
wdwde Tnesuunaunnudnvesetorsiinaide 1aun
AsRnlosEiuin (superficial infection) 31884 fondei
Fufiamils wiodu subcutaneous tissue MsAAEBSERUEN
(deep infection) mnedamsandelufunduile e fascia
LLaSﬂﬂiam"g@ﬁﬂi%@]ﬂ (osteomyelitis) F93Tladaanasny
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mz@jﬂﬁamﬁammzmﬁm 739310 NT9E Saudsdudinyiin
veudenelsademninismnate

FTULLIAT

Faudifounsngiau 2564 Sufousunau 2567

nsiAsevideya

TuﬂﬂiiLﬂinﬁ%’aaﬂaT%aaﬁﬁnﬁ

1. adf@anssauu (descriptive statistics) @1115u
FUsuunUssavilginuu wasdosay dmsuduusdasunu
T4i5051u wagfide (Adngn, Argagn) iesandoya
ladfumsuanuasusniannnisnaaeunigaii Shapiro-Wilk

2. afABaeyUI (inferential statistics) FMTUAILYS
TmunUsznnlyad@ Fisher's exact test 138 Pearson
chi-squared test WialTouifisunuuAnA10IdAdIY
sgrienguiinite uavlifinide dwmiuiuusdeuimnald
Mann-Whitney U test 1fialU3suifisunanuunngaues
Tsugruszninanguinde uazlifinde dudsiide
(p-value) <0.10 9MNN1TIATIENAINE1INUINIINATIY
#78 multivariable logistic regression wiiaAnw1tladeiid
auduiusfunishnide nSeumenuauduiussand s
fednsnanesnd (Odds ratio) uaztnsmnudesiudesay 95
(95%Cl) TnunszFutedfyni1aada Weadt <0.05
Tdlusunsu SPSS version 27 Tun1studin waglaszsideya
NANISANEN

Mngthenszgniinuuuiualiauiuiioniun 60
8 wuhinishadenduinga 11 918 Andugtinisaiies
av 183 {Uawdwlng Jumave Gevay 93.3) ongilisegu
2959 (419 1-69 V) iWovAfinuuniianfonsiniss
($ovay 50) sosasunfelne (Sevaz 35) azwiin (Sovay 15)
dowssuiieuteyatugiu 1dud we o1y Jovd ey
Msguyvs waglsausziisewinnguiiinde uarlifindo
Tinueuuanssegnaitodfaynieadn fansed 1

nalnmsuinduiinudesiign Aenisgnaaiiu (crush
injury) Yegag 50 589a1ABNTTYNVBIANUIA (cut injury)
§oway 33.3 daun1suiaduainseida (blast injury) way
91750 (shotgun injury) wudAalusesaz 10 uas 6.7
AUEIRU UInuaa1nsHide uarduindwidudy wazds
Yudeushuauann egrdlsfinu linuanuuansisvesnaln
mimm%mwdwmdmam% waglifnideagaiitediny
M9@dd (p = 0.572)

Tushusiumianszgnitiin S1uaunsegnildsuuadu
wazn15uIAUIN ldumnnaneiussninsdasngy uinud
AnuYalEYRINTERNIIN (fracture configuration) IAMUUANANeTY
peslledAgYn19ada (p = 0.026)
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Fmsusesgiianlunissnen nuInsEeLIa1tuan
VAL UD 98 19UNA (time to irigation) S¥8212819INAFUIRAETU
NSHIARYIIANAZIALNE (time to debridement) wag
SrUELa U ULTINYIUIA aduilAuLAnNA1IA UB Y19l

ﬂf&lﬁﬁmmqaﬁaizmwﬂdmam%ya wazlifnide (p = 0.037,
0.037 uag 0.061 auendv) lngnuingUae lgrsuniswagn
dndin 24 Halus Tnsn1siiniBogeisdonas 50 voandy
feidnant uazAndudosas 54 maﬁﬂﬁml,%aﬁy'mm Fan9197i 2

A19299 1 Toyavaluvesiiisnseaninuuulunaldausiandie Fuunmunguifnouaslifniendswidn

Hoyaaly Wiavsn nguAno nqulaifnide p-value
(n=60) (n=11) (n=49)
LW, n (%) 1.000°
SR 56 (93.3) 11 (100.0) 45 (91.8)
- v 4(6.7) 0(0.0) 4(8.2)
a1y (@), Mogm (ﬂ'mﬁ"ﬁ@ﬂ, AEean) 29.5(1, 69) 36 [13, 63] 29 [1, 69] 0.834°¢
Wowd, n (%) 0.603°
- e 21 (35.0) 5 (45.5) 16 (32.7)
- e 30 (50.0) 4.(36.9) 26 (53.0)
- 9 (15.0) 2(18.1) 7(14.3)
fleg, n (%) 0.441°
- szl 41 (68.3) 7(63.6) 34.(69.4)
- Ussnanih 15 (25.0) 4 (36.4) 11(22.5)
- gudenenlulng 4.(6.7) 0(0.0) 4(8.1)
gUUMS, n (%) 0.274°
- 21 (35.0) 6 (54.6) 15 (30.6)
- gy 21 (35.0) 2(18.2) 19 (28.8)
- lifideya 18 (30.0) 3(27.2) 15 (30.6)
1saUs23167, n (%) 1.000°2
- g 58 (96.7) 11 (100) 47 (95.9)
- anuiuladings 2 (33.3) 0(0) 2(4.1)

2 Fisher’s exact test, ® Pearson’s chi-squared test, < Mann-Whitney U test

My 2 JeyamsuimiiuwarnmsinwvesiUienssgninuuuiualauinade Suunaunguifadouasifinmond wdn

foyaieaiumsuinaidu Wiavin najuam??a nzju‘laiﬁm%a p-value
(n=60) (n=11) (n=49)

nalnuain1suIniy, n (%) 0.572°
- gnnaviu (crush) 30 (50.0) 6 (54.6) 24.(48.9)
- feuazvesdiandu (cut) 20 (33.3) 3(27.3) 17 (34.7)
- suda (blast) 6 (10.0) 2(18.1) 4(8.2)
- Yu (shot gun) 4(6.7) 0(0) 4(8.2)

fuvsiilgsuundu, n (%)
- Metacarpal 6 (10.0) 2(18.2) 4(8.2) 0.302°2
- MCP joint 3(5.0) 1(9.1) 2(4.1) 0.462°
- Proximal phalanx 14 (23.3) 4(36.4) 10 (20.4) 0.2642
- Middle phalanx 15 (25.0) 2(18.2) 13 (26.5) 0.714°2
- Distal phalanx 26 (43.3) 4(36.4) 22 (44.9) 0.742°2

2 Fisher’s exact test, ® Pearson’s chi-squared test, © Mann-Whitney U test

-5 N Y aa
ANNAINUT LAANATNNUUEFIAYNIEDR

B17




Singburi Hospital Journal U 35 atiudi 1 uns1AY - Weew 2569 [;Eé'

MmNl 2 Teyansuiniluwasmsinuvesitiensygninuuuiiualdausiondle Suunmunguifnveuaslifndevdwidin (o)

%’agat‘r’imﬁumimmﬁu Wiavin nzjuﬁm%’a ndu‘lﬁiﬁmﬁ"fa p-value
(n=60) (n=11) (n=49)
a‘l"lu'nunizgnﬁﬁn, n (%) 0.229°
- 1 49 (81.7) 7(63.6) 42 (85.7)
- 2 8(13.3) 3(27.3) 5(10.2)
- 3 3(5.0) 1(9.1) 2(4.1)
Fracture configuration, n (%) 0.026°
- Simple fracture 29 (48.3) 5(45.5) 24 (49.0)
- Comminuted fracture/bone loss 16 (26.7) 6 (54.5) 10 (20.4)
- Amputation 15 (25) 0(0) 15 (30.6)
ASUINEUTIY, N (%)
- Nail bed injury 10 (16.7) 3(27.3) 7(14.3) 0.371°
- Tendon tear 13 (21.7) 2(18.2) 11(22.5) 1.000°
- Soft tissue loss 4(6.7) 2(18.2) 2(4.1) 0.150°
- Neurovascular injury 3(5.0) 19.1) 2(4.1) 0.462°
szpzIAvRINsinY, sug (Avhan, Agean)
- szgznatiuInuInduILlaTUNI A auNe 1(0.1, 24) 2[0.5, 16] 1[0.1, 24] 0.037°¢
(time to irrigation) (@)
- szznAUMNUIAEURRIER 6 (0.5, 288) 151, 53] 4[0.5, 288] 0.037°¢
(time to debridement) (“fil’ﬂm)
- szeznaiiueulsaineuia (Fu) 2 (0, 14) 30, 14] 1[0, 7] 0.061 ¢
FANVINTITHIAA, N (%)
- Initial closure or amputation 29 (48.3) 5(45.4) 24 (49.0) 0.796°
- Delayed flap coverage 7(11.7) 109.1) 6(12.2)
- K-wire fixation 21 (35.0) 4 (36.4) 17 (34.7)
- Screw fixation 1(1.7) 0(0) 1(2.0)
- External fixation 2(3.3) 1(9.1) 1(2.0)

2 Fisher’s exact test, ® Pearson’s chi-squared test, < Mann-Whitney U test

]

AR LansrAnitedAgynisedia

dlei¥adedifian p < 0.10 99nn15TATIERRUY
univariable 191gN1531A3123MLUY multivariable binary
logistic regression wuinldfithdelafiduiusiunisiinnns
aﬂL%uwé’asjwﬁmasjwﬁﬁaa°wﬁzymwaﬁa agnglsfiniu
Tun1sitAsgiuuy univariable W31 SEuglIaIuoU
Tsameiuia fAuduiusiunisaniondenda
Taoszoznatueulsmerunadifiudy 1 Suduiusiulonna
Aansinderiutuiosay 31 (OR 1317, 95%Cl 1.026-1.690,
p = 0.031) FaM157471 3

‘l,u;jﬂaaﬁLﬁmmsam%awﬁamﬁm 11 579 wuaduns
Andosyuia (superficial infection) 311U 6 578 (508 54.5)
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M3RAToszAUAN (deep infection) S1uw 4 118 Govaz 36.4)
LLazmsam%aﬁmzqn (acute osteomyelitis) 911U 1 318
($owaz 9.1) Andushainsindesziudnuasindeinszen
sufevay 8.3 vastansiotun
@:{Jw‘ﬁ'amlf'?'?aigé’uﬂadauimgﬁmm%‘umﬂ crush injury
I§3unnsédnauna uazrndin debridement anglu 1-2 Fala
WAWINLIU waznavduatsan1sinwImee U Tuzyiin
Sutszmilaglidesindae Turasfiguasfinnsinide
JEAUAN ‘vﬁamz(ﬂﬂ@mL%@ﬁﬂﬁmmma;mm WU crush
injury ¥ 38 blast injury haglidnwaenszaninuuy
comminuted/bone loss Tnsilszazi1a131nn1501AL U
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UDINISHIPA debridement W1UN3N (11-53 F2lu49) kag

S2ULIANUBULTINYIUIAE1IUIUNIN (T-14 T1) Tuduiudl
fifUae 3 918 Nlasumsidadeidadeseninueusnuly

P

v

=4

dvKus

lsaneruia denanuadunisindeszaudn Wefinu
leun Enterobacter spp, Pseudomonas aeruginosa Wae

Staphylococcus aureus AIA15199 4

A15°99 3 WaN1ILATIEN univariable Lag multivariable binary logistic regression taLaAIAMNELNUSIEWINTad8me9

ﬁ‘umsamL%wé’qmé’mluﬁﬂwmz@ﬂﬁﬂu:uuﬁu,maL?Jmu’%nmﬁa
Hadeiiane Unadjusted OR* (95%CI) p-value Adjusted OR* (95%Cl) p-value
Fracture configuration
- Simple fracture ref ref
- Comminuted fracture/bone loss 2.880 (0.712, 11.649) 0.138 2.092 (0.399, 10.962) 0.382
- Amputation NA NA NA NA
Treatment
- Time to irrigation ("fIL’JIl.N) 1.048 (0.944, 1.163) 0.379 1.005 (0.865, 1.168) 0.945
- Time to debridement (‘i'lb’ﬂm) 1.001 (0.986, 1.017) 0.862 1.001 (0.983, 1.021) 0.886
- szEEnATIUEY . () 1.317 (1.026, 1.690) 0.031 0.125 (0.910, 1.634) 0.185
* Odds ratio, AAAIUN wanaA AT TEdeyVN9aER, NA vineds Not applicable ijaqmﬂlﬂﬁgﬂwﬁﬂﬁa’iumjuﬁ
5197 4 qmé’ﬂwmxmmaﬁﬂmmi{ﬂaEJﬁam%awé’qméfmwiaxiw
5107 nalnvasms Bone and fracture Time to Time to szavaaiiveu %ﬁﬂ‘ummiam%a
undu configuration irrigation debridement Tsswenuna (3u)
(wa1.) (wa1.)
1 Crush Comminuted (1 DP) 0.5 1 0 Superficial infection
2 Crush Comminuted (1 DP) 2 2 0 Superficial infection
3 Crush Simple (2 MQ) 0.5 7 2 Superficial infection
4 Cut Comminuted (1 1 15 3 Superficial infection
PP+PIP joint
dislocation)
5 Crush Simple (1 PP) a4 30 3 Superficial infection
6 Crush Simple (1 DP) 16 17 0 Superficial infection
7 Blast Comminuted (3 MC) 5 11 3 Deep infection (Enterobacter spp.)
8 Crush Simple (1 DP) 1 53 8 Deep infection (lail@iu C/5)
Aladyseninauau .
9 Crush Simple (1 PP+MCP 3 6 7 Deep infection (C/S no growth)
joint dislocation) Aadyszninaueu .
10 Blast Bone loss (PP+MP) 12 26 14 Deep infection (P.aeruginosa)
Fladysninauau .
11 Cut Comminuted (1 MP) 2 16 2 Acute osteomyelitis (S.aureus)
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wansAnudTiiiiuinausuLswesuIALNg

Tngiamzlungs crush injury wag blast injury Ta8sAHE19
Tumstiia debridement Suwiltiudiiusiunaianisinde
seduBn uarnshnidiofinszgn ullldnunnuunnsnedsd
HedAgyn9adalu multivariable binary logistic regression
Turauzdinisindeseduin SniRalufiaefildfunisinw
9819V wazmaUaUBIAioN T NYIKULBYSN Wiy
GRLY

Tsamenunagunnsiigtinisainsindondasindaly
Hurenszgniinuuuiunaldauinuiedosas 18.3 Ingliny
Hadefiiedesmstuindeninnisinuil uasligifinisal
nskdineLisnnAnidedenas 8.3 vesfthensy
funadauinadleroe
aiuTewa uazdaiauauug

@
o

o

ANNALUU

Y

msﬁﬂmﬁwuqﬁamﬁajmiamL%Iawé’ﬂ%’ﬂmms@ﬂﬁﬂ
wuviunallauinnuiedosas 18.3 Faganiisenvlusin
(Sevaz 1.4-14.8) 1antay AMLLANANOIAARINAN B
vosf{daslunguiiogafifiuiaunaguuss wazvuidoy
WINNTT 1L VIARNAIINLAIBITNINTe crush injury S2uds
vneldunssnnadininamsgiu wenaindnisiens
“nsfinide” Iumiﬁﬂmﬁﬂiamquﬁqmsam'ﬁaﬁzﬁ’uﬁu
warsrAuan eenadldnriigtRmsalgnitmenuuiady

Tuefnisenuiiafeidesionsindonarsysenng
WU UIALNATULIITEAY Gustilo type Il N15UIALIUAD
Lﬁal,?iaéauasm?ul,m uwavuidousn 11 iAuy
UNNIBY wazdnuwazrenszgniin eg1dlsiny nsAnwady
Hlainuedelaiidanuduiusiunsindesdrfitoddy
n19add uenaniselinuasandestunaisnuite

McLain’, Capo wayanz®, Ng uagAuy’, Ben Basat hazang®

uaw Davies uavany'® fiTenuil ssevnmneumsindind g
(time to debridement) #38n15%1 definitive fixation i lAdina
senshnitongaiitaddny sniiunisdneives Swanson
finuinisindaandindy 24 dalus uenudesenisio
o wianaAseasielvy ves Ng uasmaz” uay Ben Basat
wazAmy® WU time to debridement lailaduWusiu
miﬁm%aasi’mﬁﬁaﬁﬁzg Tngsveznand srewas ity
1NN 24 Falas (82.3 H1lus uay 31.4 Falusnuddv)
wazgamsauiisiduin mslisnitusmaduidendiegn
Fuvheiidaudiivosanidu 1ullduddyfiveang iRl
nsAnte

NadnSTeImsAnTovasTeuf dnvasmeneina
voslofivaendenauysal uazmsinadoud Sweanemides

sansinwels wilunsdifinstndraitdntos Faennded
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g

funuadnvesnuifeatelvfgady “quamvemsgua
Wowu” innnn “steznmdiesinda” Wiesegadies

ogslsfinu lun1sAnurinuigdaedidnisiade
sefuAntindszozinarnnuiniduianisidaiiu 10 dalug
Frorafiunrudsmnamnidedenadeaionisuudeu
YeauNANINNIWaTeIaNiBIeE1es faty wiatly
nsrdnaylallatiadetonn uiuuamsanasgiuiiuusdili
n15 debridement n1elu 6 FalusdsnsdinuerluiBafoa
Wetrtan1stwidouar$nwinisinaisureniefe
Tnstanzludthefifiuinunasuis vieuuiiousn

dlofiansanunalnnisuinidu nuirdnvaeves
vinuraiinasen1sinitesgadniau TnglunguuIniuaan
n3rgudu (qunshot wounds) "Luwumﬂwswsﬂmmwuwaqmmm
wiunseduravudeunn nadwsilaenadosfu Kemarca
warAny’ ag Chappell wagmnug wwm%mamﬂﬂssquﬂu
aus v arenlusziufaenssy ke unsdumg
waglierufuzimunzay 25i8ns nsdadoiies
Soraz 10.5 wazhinu osteomyelitis 8814l5 fAny 1ilasann
Srnuthonguilites nsagUidadadeidediia uazans
Tasunmstudulunuidsrunlnglueuian

Tumensaiudy Vinunaanussszidn (blast injury) Wu
é’mswmsam%yaqqn’jw%’mwu (Sozay 33.3; 2 lu 6 579) anweuy
494 blast injury fniAnannalangssiugs vinlvigayde
dodegeuun ﬁmsﬂmﬁamaqmwi’m wazinny
sndenianizd Seauiiunrudsdenisanido?on
m5@1ﬂmumaamﬂaadﬂmwmummlw blast injury WJu
“high-risk open fracture” Adasléifunisguasgiadunn
Tnsanzlusiumsansusa n1slneuiTauesa wasmsihse s
nawdned19lnaTe

Tnesau snsnsindelunisdnuil Gosay 18.3)
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A Comparison of Vaginal Artery Vascularization in Postmenopausal Women with and

without Genitourinary Syndrome of Menopause: A Cross-sectional Analytic Study

Patsira Warinsiriruk, M.D. Dip., Thai Board of Obstetrics and Gynecology”

ABSTRACT

This study aims to compare vaginal blood flow (PIL,RI), Vaginal Health Index (VHI) between postmenopausal
women with and without Genitourinary Syndrome of Menopause (GSM). A Cross-Sectional Analytic study was
conducted among 44 postmenopausal women at Menopausal clinic, Chaophrayayommarat Hospital from January to
June 2024. The Pulsatile index (PI), Resistance index (RI), Vaginal Health Index (VHI) were measured. Pulsatility index
(PI) and resistance index (Rl) were measured using a Voluson™ P6 ultrasound system. Inter- and intra-observer
reliability were assessed to ensure measurement reliability. Group differences were analyzed using the Mann -
Whitney U test, and associations were evaluated using the Chi - square test.

The results revealed that the characteristics between two groups were similar in age, body mass index,
menopause period and para. The Pulsatile index (Pl) in postmenopausal women with GSM was significant higher
than without GSM (6.34 + 2.21 and 3.31 + 1.19; p = 0.002). Similarly, Rls in GSM group and non-GSM group were 5.66
+2.23 and 2.31 + 0.98 (p = 0.001), respectively. In addition, all parameters of VHI based on vaginal physical findings
in GSM group were significant lower than non-GSM group (p < 0.001).

In conclusion, the postmenopausal women with GSM appeared to lower in vaginal artery circulation and

vaginal physical changes compared to non-GSM group.

Keywords: Vaginal Artery Vascularization, Postmenopausal women, Genitourinary Syndrome of Menopause

" Medical Physician, Professional Level. Department of Obstetrics and Gynecology, Chaophrayayommarat Hospital, Suphanburi.

E-mail: puppapraewll@gmail.com
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mdesiu > 080 wasdfideifivsauieaiinisindoya
Hauanaaan1Tide

aulsInsveaaiesile IiriiumvaaeanaLiies
Tunguiiiianuadieadafudiuau 20 au Taeniseaen
n1391533 Doppler nvualldyu Doppler laifiu 30 o4
wazldn1sufun (angle corection) Tuynie samfanios
PANTIYINHIUNITATIVADY harU1395NYINNUTOUTEEELIRT
fifmun Tnsmsaeuifisuadsagasiiunsmelussesia
lsiifu 6 eu dewdumsdnwil sisil nisamntastameld
PR DITaRT RS NAEIT UaznITRIAIASTILREITY
AapAN1IANYY LiloanAuAaInlAdeY Tle1alAna N
\n3esile

lngA1dviguaindesnaen (Vaginal Health Index
(vH)) WurdesdieUszifiugunmtesnasn AldFunisfau
Tng Bachmann uaganig!” tieliUsufiunisidsuuiasmes
Fosraeniuasi Tevunses Wneusenaudsnmsusediumudavey
mwmju%u USinaansnaedu amnwanysalveadeytesnasn
wazeA pH elasunissensunarldunsvarelunuidedu
ngueIN1INIstesaasaLarsruumaiudaaigluans
TovnsE

nsivingavsvasngualagg

AMENEIATITIITEHIUNITNINITUIIINAULNTINNNT
W3UINITITEVL TN IVIALIINTLEIBUITIY (MUIELaY
Suseaavil YM002/2567) astuil 16 unsas 2568 s uide
sglasuenaisuansminudueaudisiululasiniside
(Informed consent) Ailéasuna fewasu §3deldiionans
Joyad miugiinsinlasani1Tide a5uruaIngIdeie
TaguszasAvenTide sruga1vean13vnIde 381539
Supsne vioomsfieafniuannside sauasslomid
wifntuannite uazuuameinulngissuetsanden
uazialonalidnamaueaiedeasds wazmniindunielag
NNMTITY GiinTddeaglasunisine neldideetldine
suddaifimsdameteyadiuyana Insayldsiaunudeves
it dafvteyalufivasnds wazididaldianis

Y

FYewint Wuseezian 1 Yrduasaaun1side wnansviavun

U

e
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a v

axiiluvhany s sideddvauendnnisdnguniside
lemagaLan
mafusIuswdoya
n¥niuiadimsdadaidonnguussrnsiiesimi
it Fuasgavsvasdveslasiide wazdunouun
Fii13amnsfinun uazasaneiletedugeniingmmsinuide
Hid3mnsAnwlasun1sdnyse i n919319n18 warnsIa
melu ionaguesanidesnasa wazinuagn
nsUsziliunvilguaindesaasn (Vaginal Health
Index; VHI) fidhs2Adeuouluvinuuia (Lithotomy) gfinw
HAusnsvenedesnasn (Speculum) lensiagnendanives
AaeauazUINUngnuazUTTliudvTlgunmYesnaen (Vaginal
Health Indeex; VH) TneUssdiusidd 3n 5 et fun euidomeju
(Elasticity), USunasansdanas (Fluid volume), Ansndunsa
A749(pH), mmamyjﬁai%m?iamiamaam(EpitheliaL Integrity),

ﬂ’]W‘ﬁ 2

Bladder Pubis

Anterior

Cﬂj

VKUS

A

Ay (Moisture) Tnsutanzuuudy 1-5 Azuuu Adail
Ej?lﬂ’]W‘liENﬂaam (Vaginal Health Index; VHI) fishuanada
ANNTUUSITRIN Iz TR sRaBALlDLTE)
WnsTamnsluaiouvewasaidenlulorasn
A3 niAdeusuluviivuiia (Lthotomy) Sanienad
8va Voluson™ P6 (VP6802180) Tneneiasaiinisivaliey
YpavannLaan (Pulsatile index; Pl) kagdyiAa1u@a1uniy
AsalguYeIannLaanwLag (Resistance index; RI) U84
viaead onlurasraen vowiinswmsanu Ingldvidanieme

N9T03Aa0N (Transvaginal Probe) TnnasnALa ALAIATURY
Y99984AA0A (Anterior vaginal artery) Ingsg8281999%119
AnUIUAsnIzinzlaaniz (Bladder neck) 3 Wwusiung
Tneldndunanud (Doppler gain) 70-90% wazidenduiden
fdaiign lnomsindnislvaisuvemasnidonaziandy
Awiegnstion 5 gn (Waveform) ssgu

MIDSAGITALSECTION
ENTIRE URETHRA

L5
Bladder peck

29 4,5 uansmegaman1TinAnsivalisuvemasnidenlutesnasn ag Angle correction SP = Symphysis Pubis
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A1SATUINNT WALIEUVRIADALHDA
ANSAIUIUNIS AT UYDINaanLaan (Resistance

blood flow) Wngldsutin1sinalisuvewasniden (Pulsatile

=4

dvKus

index; Pl) wagdvdanudunIunIsai suveaasnLa on ke
(Resistance index; RI) Asgns

Voii il
/ \
/ \
J \
/ S \
/ '.\ .
/ \
\_/
o
8 =
T R SID Ratio
% = Resistance index
S-D _ o
Mean = Pulsatility index

a o a a4
AINN 6 LLaWQﬂ’ﬁﬂquamﬂW{LWaL’JEJU?JENLﬁE]ﬂ

lngaginisinalisuvesasnldonune (Pulsatile

index; PI) LagsvilAanu@Iuniunislval suyemasnaonwka
(Resistance index; RI) ﬁﬁmqa wamaDenN1sinsluaieuvag
waenidons
STEzIAN

\Ausiusudeyagiiongefonunszgiidiiu
m'ﬁ%’ﬂmﬁmaﬁﬂi’wmmz@ Tulsangnuiadnnsse1eus
2.ANTIUYI FausnsIAL WA, 2567 A Tguieu w.a. 2567
nsAseideya

Wisuisunaansuan laun avdlvalisuves
wannLaankaa (Pulsatile index; PI) hazn1siUSeuiiay
NaaNSTe oA Wisuiflsuartianuaiuniunisiaisu
VBINABALTDALAY (Resistance Index; RI) wavavytiguan
Yo9naen (Vaginal health Index; VH) Tungaan3 Jemmnseg i
ngueIN1sNIYetaasn wavsruulaanizuaznguans
Fovunszgitlifingueinisnistenaen uazszuudaans

ANSIATITIRANIE@DA LI USHATH SPSS version
21 (1IBM© Corp, Armork, NY, USA)
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MIIATEiBanssau fulsdeidle 19aade
sfududoavunnsgu nsdideyaiinanszaemuund
WseAisegIUTWAUNdETEnInenI8lng (nterquartile range,
IQR) nsdlideyadimanszanglinuuninazdnysliseLies
Tdenud Sufuosay

M5AATe9 B ey fauUsd i odld independent
student t - test #30 Mann - Whitney U test mudnuwely
nsnszanedeya way fudsliseidald Chisquare test
%38 Fisher’s Exact test Iagn1nuAA AIIULANAINDEI9E
Toddeymneadid p - value tosndn 0.05
NANISANYY

v oy

WL

Y

ndoyadidndanlunisfnuafianun 44 au
Tnsuvadunguiiieints uazlifiennismisdesnaen
uazszvuilaamenguay 22 au wuhengalsvesiaondy
56.21 + 4.22 Uay 57.11 + 5.23 ( P = 0.533) Awiwilinanie
SzeIaINIMNAUTEIGRY UardwIuyns lluansneiy
othailifoezdrdnflurisaoindy Fmadi 1
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defiansanadviiguamdesnasn (Vaginal Health
Index; VHI) wuiwisaesnga ansuuannatuogalifed iy
nsadid lnnguanivuauszdufeu Afennismsesnaen
wagszuulaame 14.12 + 159 uaznguillsifionms 21.22 + 134
(b < 0.001) uariilefinrsantoyadvidinguaintesaann
Tuusiazsvil liun mnudangu (Elasticity), Usinmasdands
(Fluid volume), Al unsanng (pH), mmauuﬂmﬁmaalﬁaq
493890 (Epithelial Integrity), mwmju"ﬁ'u (Moisture) WU 31
Heaeenguiinnnuuand ety egsdivessd1dynieada
(o < 0.001) Wnglunguaninuaussdud euifiann19nag
Tospaon wavszuuilaszaziiafuiauamdesaaeniitiosnia
nauar3fliifonn s wagngu GSM faziuu Vaginal Health
Index TaMazT188sAUszNUMNIINguTliflo1nsegnadl
Toddey TneazuuuTuilAadsauuwansg —7.10 (95% CI
~7.97 4 - 6.23) Fapadt 2

dusuardginisivaivuvesaonidanung
(Pulsatile index; P) Wuinguiiiionn1smistesaasauagszuy
Jaame ety 634 + 221 waznguitlifiemsiiaminiy
3.13 + 1.19 (p = 0.002) Fafaruuanssfuegsfited oy
eaif wasdyiinnusumunIsalisuveIiaendenwtaa

A13797 1 dnwaueiialy (characteristics) vasgthelunisfinwm

(Resistance index; RI) wudmaﬂ'uﬁﬁmmimv&amaam
wazszuuilaame dAwinfu 5.66 + 2.23 uasnguitliiiions
fifwinfu 2.31 + 0.98 ( p = 0.001) Fafierauansinuos el
WedAymead flguiu uazngy GSM dA1 pulsatility index
ua resistance index gsninguitliflennisesnadituddny
TnefAadsnuuLana1avinfy 3.21 (95% Cl 2.13-4.29)
Way 335 (95% Cl 2.24-4.46) ANUERU adziaudanisanad
299115 a I UTDMaRALEEAUS MUY IR DN DL 1T ALY
Fam5797i 3

INNTTIATIEAAIUFUNUS WUIIALLUL Vaginal
Health Index (VHI) fiaa1uduiusifsauduainisiiines
nsluadouvomanniden Relunguandfovunszeiifingy
91N15NNYIAA0A kazTzuuntuAulaanis (GSM)
waznguitlsifiennts Inglungu GSM wuanuduiudidsay
g1l TudA gy s¥nIneAzUY VH Auan Pl (Z = -4.45
p < 0.0001) Wae R (Z = -3.21, p = 0.001) vz lungs
fluflennisnuanuduiusidavegefifedfysening
AZLUY VHI AUA1 PI(Z = -2.67, p = 0.008) Wz R (Z = -2.81,
p = 0.005) faM137971 4

Characteristics GSM group Non-GSM group P value®
(N =22) (N =22)
Age, year® 56.21 + 4.22 5711 +£5.23 0.533
Body mass index?, kg/m? 25.33 + 3.78 24.34 + 2.38 0.945
Menopausal period®, month 135 (27 - 250) 146 (24 - 248) 0.767
ParaP 2(0-4) 20-4) 1.000
2 Mean + SD; student t-test, © Median; Mann-Whitney U test, “Mean + SD; student t-test
13791 2 Frllgunintesnasn (Vaginal Health Index; VHI) Tugftheusiazngy
GSM group Non - GSM group Mean difference (95% ClI) P value®
(N = 22) (N =22)
Vaginal health index?® (Total) 14.12 + 1.59 21.22 + 1.34 -7.10 (-7.97 to -6.23) < 0.001
- Elasticity 2.34 +0.78 3.43 + 0.57 -1.09 (-1.49 to -0.69) <0.001
- Fluid 2.67 +0.41 3.68 £ 0.76 -1.01 (-1.37 to -0.65) <0.001
- pH 2.62 +0.42 3.89 + 0.47 -1.27 (-1.53 to -1.01) <0.001
- Epithelial integrity 2.78 £ 0.45 4.25 + 0.57 -1.47 (-1.77 to -1.17) <0.001
2.72 +0.48 4.38 + 0.50 -1.66 (-1.95 to -1.37) <0.001

- Moisture

2 Mean =+ SD ; student t - test, ® Median; Mann - Whitney U test, “Mean + SD ; student t - test
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AN5197 3 stinstuaieuvamasndanad (Pulsatile index ; Pl) hagauiAUAIUNIUNS AL g UUBIA DAL DALAY

(Resistance index ; RI) lugUaeusiazngy

GSM group Non - GSM group Mean difference (95% P value®
(N =22) (N =22) (@)
Pulsatility Index® 6.34 + 2.21 313+ 1.19 3.21(2.13 to 4.29) 0.002
Resistance Index® 5.66 + 2.23 231 +£0.98 3.35 (2.24 to 4.46) 0.001

@ Mean + SD ; student t - test, “Mean + SD ; student ¢ - test

M19°99 4 Wisulsusgniadsiiaunimdesnasn(VH) waz dvtinsivaisurewmaenidenuns (PLRI) vasgUlsusasngy

VHI vs PI P value? VHI vs RI P value?
GSM group -4.45 0.147 -3.21 0.027
Non-GSM group -2.67 0.503 -2.81 0.095

? Spearman’s rank correlation (two-tailed)

34 (Conclusion)
nslnadeuvesdentunaeniienunilutesnaen
vesnguanitovuaseadisl uazlsifingueinisnisdesnasn
wazszuulaanzdaunndaiu lnsan3fovuaseqiisingy
IMINgesnann warszuulaarizaziinisivaliouves
Fonluvasnidenunsiosniingy Aliifernsmisieseaen
uazsyuulaany
afuTeHauaztaLEuauue (Discussion)
nsAnuiiiunsfnuiinseideyalaefuteya
swugdu (Cross-Sectional Cohort study) Tnsuyaiuassngs
Aonguanifonunszaiil uaglifinguoinismsvesnaon
wazszuuliaany nuihdoyavesitrinidersassndud
ﬁﬂwmzﬁugm (Baseline characteristics) laiuansngfiuniu
Hyd1Agyn1sana ﬁy’qé’wma, fatiaaanig (BMI), sagiian
NsaAUTEIAOU kAT IUIUYAS
dlewIsuiisuafviguaintesnasn (Vaginal
Health Index; VHI) wuimﬁjmﬁﬁmmﬁwwﬁamaam NSEREALY
Jaanazilan 13.06 + 159 fosninnguitlifiennisegied
Fodfyn19ads wazdoRosauluwdazardud wudn
A wEameu (Elasticity), Usanaasfamds (Fluid volume),
Aufunsnen(eH), Auauysaivesdeytesnann
(Epithelial Integrity), mwmjufﬁu (Moisture) dA11an11
nauiilifennisegnsiifoszddquauiontu deaenadoiu
N3AnB1u89 Weber MA wazay ' finuitanifiduans
9IN15N19%09Raen wagszuulaazazdamnviaunin
FainnonlneTINteunin 15 wavanaslunnAdvll Inedavil
Yosnaen AHAesuanddiiufianusuLsweseInITIg
Yosnnon uazsruulaansdfauguusenniu
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g1nsuAinadnisinaliouveinasnlionun
(Pulsatile index; PI) Wudﬂiuﬂdmﬁﬁmimwﬂiamaam
wazszuuilaanzaziianduinisluaiowdenludemasnd
mﬂﬂ’iﬂnejuﬁhiﬁmmi LLamluLﬁudmzjuﬁﬁmmswmimﬂaam
wagszuulaanzariinsivaisuvesdenlunasnidonuas
Fosraoniisnnit saudsmdadanudiuniunsivadioues
yaanLdanlag (Resistance index; R) ﬁqmdflﬂq’uﬁhjﬁmmi
wansliiiuinngu Ade1n1snistesnans uaziaanizd
Anumusluvaendenlutesrasnunnin yidnsivaiey
voudentosninguiilifienisiduieatu fiaenndoiu
M$3ves Long C wazanz” fuandliiiuinaniidlonnis
N9PoInann axiiANTsinalloureiasnlannLar 31Ul
waendeniianas
yonaniinsiaseianuduiuganuanisineni
yiouliiuiIN1sanasesgunInTInaonn LAz LUY VHI
Ianuduiusiunisanasvednisialisuveaiasniion
USIUTDIAADN Luﬂuam%i’wmmz@ﬁgﬂlnjﬁmms Feo19
Wun15aduayuunuIMueInIsnII6Ie transvaginal
Doppler ultrasound Tunsusziun1siasuwlamnaad sine
yowasnaanlusrazSuduls
finns@nuide Feanslnadisuvemaenidenly
Fosnaentunguani ionuauszSuieu Aflenmsmsdesnasn
wazszuudaansunnune edinisldnsnsiadeniemsia
AULIEN (Magnetic resonance image; MR)'™ nslduaiite
Sorudsuuamwenieie (Vaginal photoplethymograph)™®
Foududsidudou wazidualddnoun wieldnsialae
Tidan3191209%2lAe (convex probe)” Tanrunnaulng
Faorvilnmdiulaidaeu Tunisdnenil msldvnsiavia
transvaginal ultrasound ¥1eliunteiniavesiesnasn
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uazvaendenlavauLnUY 89l YalalFausiunNaziun
\Feituil amuadesvosdyanas Doppler wavauusiugly
nsUsziliunasndonvuinin auieEnusanIuANAILAL
wazay Doppler lamangay waranauuUsusiuandady
v835U7e dawalin1sindl n1slvalisuvesnaenidend
muugugunniy dlewssuiiisuiunisld convex probe
wazdrazvilidaldududmniu wasilugniidede
venunfimnzaufugiaeiliguaslsidiunissnui
FmdnnTu
Fo3NAVDUINY

1 Gumsfinylinszideya neifiudoyassozdu
(Cross-Sectional Analytic study) vl ldaiuisaasy
AdTUS B g sE el SNl

2. \Jumsfnyiiieslsine uaiien wagdiuaungy
fegreraudaten (n = 22 Ausiangy) Jso1aldaunsaasy
p19dmaludauszrnsans 6’8%@153@,1??@%@15

3, %’aﬁfﬁﬁ’mluﬂﬁﬁwmamwé’wLm%ﬂmmﬁqq
yipnanwass (Doppler ultrasound) snlglun1s3tadengu
an3ionunseq M81n13M19 Yesnaen uazszuuaans
Fllaifimasomuaannasgnilunsiftedeluaningui

4. nsiwanisdnwlussend Tdlunieedin el
Fosin iownmsnsaadae transvaginal Doppler ultrasound
dududeserdugunsaldansiedd fdamaiuisasiiu
Doppler wagians19a21uigs dee19delinfouldan
Tuannumeruamlunnuisdnianisasasumadesaasn
fosofeAusmiloveiiy wazenalimunsaludiae
ves1e demalilianunsainiznisasieiluidldedis
ATAUAQY wonandl szeznanlunsnseiiunnniinsld
FANTIVNIA AIUIHINTIATUA convex probe TINAIAIMLUTHU
e warUszaun150ivedEnTI9 (operator-dependent)
omdsmarenuaiiaevemansnin wiimsanui
AwilNsUsEEIY inter - UaY intra-observer reliability wWa2An"a
Yaiinninana mIskasunsiasanlunisiinantsinelly
149349 wazdwsunsanwisiosenlusuiam

5. mafnwiidnnsimuadnuugialuvesidaday
msfinwaeudieiia Tneddaildyadeyafvaiulsauszdn
nsle1UsEdn uagngAnssumsguyys deenaiinadenis
Tadeuvemaendon uavaniiialéain Doppler ultrasound
Farauauuzlunisimanisidelulduszlev

1. miﬂ’mmmmmgwmﬁamiﬁmﬂiaa MINANIT0
AMNUAAILINTFIUYBINIT AL UTDINADALEBATIN
transvaginal Doppler ultrasound 1) mimi’sﬁ]ﬂlmﬁ]ﬁmﬂ%'
uidesiievisdnnsesaniionunszgiisinnnudes
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AENTISNANGNDININYRIAREA Lagszuumaiulaany
wilusnefionnismendiings ludaau

2. n13asanuNIsAsuRlassrezisudy (early
detection) N157M599028 transvaginal ultrasound 81378
AsraNUNIsIUaBULUaIEs sInevec elfetomane
warnsladeuremaenidenlusseisuduainniizann
walnsiau Aeuiifuasazdonnsiaou uielinansznuse
AANTIN

3. n1sUszynaldsiudunisussifiuniemddn
HAN137 533370 Doppler ultrasound AIsEAUINTLYIT AU
n13dnUseds 810115 N1IMI99319N18 waraYdaunIn
Fosnann winndnisldduededoldedoiiswedafien
dodumrmusiudilunsysidiugiie

a. m3guadslosiulunguiidsliifionnts uifirans
"';’EJmJmix@ﬁé’ﬂajﬁmmamaﬂiamaam LAZIZUUNLAY
Yagnzagddidnnugnissneludnainlagnsa
NaMSANENET Wuinsanasweinslvatsuremasadon
aeAElUY Vaginal Health Index onaintuldnounsuans
amsmerdadines e St mathremsesasenana Tuldly
nauiglifiens3sdidnonmludansdanses uasnsiiseds
(screening and surveillance) wnndnstéidudevstlunis
Snwrlagassluuiunmieedln #an15M5998739YLTEYAN3
Jonunszqiidanuidssiensiinngusinisnisesnase
wazszuumaiuilaaneluowan FsenaldSuuselenianms
AUz uN15QUagUAINY0IAaan N15AANINBINTT
ae13lnddn wion1siiansanuinsnistestulussesisudu
Wil nssmaulaBunsinvaisdinsendueinisnieeain
waznsUsziulasunnd dundn

5. ATAARIUNANITINYINITATIVA 28 transvaginal
Doppler ultrasound g1 umumlumsineumsUaeuuUas
YNSRI INADALEDANENAINITINET 19U N15LY
gosluuamel wiodimstnwidug Tneiduidinideing
(objective marker)
nseusuuzlunsiniseaddely

1. wansfnwill annsalfidudeyafiugiudniy
nsAnwidevenlusuian lasalrsiarsuisindade
flondsnaronisinaiouvemaonidonlinsouaguanniy
suFNAUILUINI Wfioanonf (bias) Tun1sUuseidiu
Vaginal Health Index wagn15n523 Doppler ultrasound Tu
AUfURusaly

2. AIsiinsAnwILU longitudinal study SauAUMS
WaNANGLFIBE1S Uagmsvih multicenter study LilaAnn
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nsAsuuUaTes Pl Rl wag VHI snsian uasifiuaaanse
Tunsersdamaludsuszvnsily

3. ASANYINATDINTISN 19U hormone replacement
therapy Ronsasunuamedn Pl Rl uay VHI iaUsediu
ANYAINYBY transvaginal ultrasound Tun1s@nnu
NANIIINWINIAALN

4. a15iin1sAnYIAINANAT (cost -effectiveness)
283M31 transvaginal ultrasound 1lglunsitadevisennnses
naxeININNesRReALarsruuMaiulaay

5. TunsAnudely msinrsansiutadefionaiina
AonTialisuveIaondon Wi lsalsediia n1slden
wazngAnssugunw Wusuusiidesniuan viefmundu
inausidnitn uazdneen LiteliuawgndeseNansAn

6. nan1sAnwl FmdiudaniniiEdenaniunldlu
m'ﬁ“LJ'izLﬁuam%'i’wums@ﬁﬁmjummww&immaam
wazszuumaiulaane lnglanglunsaiuayunitady
LAZMTINMAUN TSN anzauanizs1e luouianaast
nsfnuiudy teSeuiisuysednsninves
transvaginal ultrasound Doppler 71U convex probe Tuu3un
nepdinTinainuats sadsmaussiiuunumeedisnmng
Hlumsineranissnu wazmsnensainadndmaenainlu
srovonmainil aunsalifugudeyalumsinuresen
dwduammsgnlumAtads suludeahlvidinnuna
294M155n W7 wariwunelun1sSNYINGLeINIMNeIRaen
wazsyuulaanylusuansely
fnAnssuuszna

ITovevounseauiiuunmd weruna wazidmiing
AATNTevUATEY 1SMEUIA MIEEENTY TWMTAGNTIUYS
fl¥adusuiionazdromdelunisiiusiusudeya
uazlsameunal mszenensy vnsatiuayu duedosle
uazanuisunuAdediagandlused
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Analysis of the Learning Curve in Laparoscopic Colorectal Surgery for General Surgeons

Wannapa Phetphunphiphat, M.D., Thai Board of surgery”

Abstract

Laparoscopic colorectal surgery (LCRS) is less invasive and widely accepted. This study aims to analyze the
learning curve of general surgeons performing LCRS and assess related clinical outcomes. A retrospective review was
conducted on patients who underwent LCRS at Chaophraya Yommarat Hospital between September 2016 and
December 2024, performed by a single general surgeon. To analyze the learning curve, the study explored
differences in operative time between the early learning phase and the proficient phases, evaluated using a
cumulative sum chart (CUSUM).

A total of 92 patients were included in the study. The results of the CUSUM analysis revealed that the peak
operative time corresponded with case 32, thus dividing the study into two phases: Phase 1 (early learning phase,
cases 1-32) and Phase 2 (proficient phase, cases 33-92). All surgeries were successfully completed laparoscopically
without conversion to open surgery, and negative surgical margins (RO resection) were achieved in all cases. As
experience increased, a trend toward reduced operative time was observed. The intraoperative blood loss
significantly decreased during the proficient phase. No differences were found in the rates of severe surgical
complications, lymph node yield and postoperative length of hospital stay.

In conclusion, the learning curve of laparoscopic colorectal surgery demonstrated that general surgeons

without specialized laparoscopic training could achieve proficiency after performing 32 cases.

Keywords: CUSUM analysis, Laparoscopic colorectal surgery, Learning curve, General surgeons

" Medical Physician, Professional Level, Department of Surgery, Chaophraya Yommarat Hospital, Suphanburi.

E-mail: wannapa.phe@gmail.com
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Comparison of TURP Rates Among BPH Patients Receiving an O-blockers

vs an O-Blocker Combined with a 5-Alpha-Reductase Inhibitor
at Ang Thong Hospital

Wongsatorn Choowanich, M.D.”

Abstract

5-alpha reductase inhibitors (5ARIs) reduce prostate volume and prostate-specific antigen (PSA) levels.
This retrospective study at Ang Thong Hospital, where many patients are managed by general surgeons due to the
shortage of full-time urologists, aimed to compare outcomes between alpha-blocker monotherapy and combination
therapy. Data from 571 patients treated between January 1st, 2020, and October 31st, 2025, were analyzed.
Statistical methods included the Chi-square test, ANOVA, multivariable logistic regression, and Pearson correlation to
evaluate prostate volume, PSA levels, and rates of transurethral resection of the prostate (TURP).

Older patients and patients with larger prostate volumes were significantly more likely to receive combination
therapy compared with younger patients and those with smaller prostate volumes (mean age 72 vs. 68 years; mean
prostate volume 50 vs. 39 g, both p < 0.001). However, TURP rates did not differ significantly between the two
groups (p = 0.691; OR = 0.897, 95% Cl 0.525-1.532). Increasing age showed a weak association with prostate volume
(r=0.346, p < 0.001) and PSA level (r = 0.328, p < 0.001), while PSA level had a moderate correlation with prostate
volume (r = 0.676, p < 0.001). Factors significantly associated with undergoing TURP included age, prostate volume,
PSA level, PSAD, and a history of hypertension. Diabetes mellitus, hyperlipidemia, and the type of medication used
were not significantly associated with the needs for surgery.

In conclusion, in hospitals where benign prostatic hyperplasia is mainly treated by general surgeons due to
limited urologic specialists, older patients and those with larger prostates were more likely to receive combination
therapy. However, TURP rates were similar to those of patients treated with alpha-blocker alone.

Keywords: BPH, Alpha-blocker, 5-alpha reductase inhibitor, TURP, PSA

“Medical Physician, Senior Professional Level. Urology department, Angthong Hospital, Angthong. E-mail: wongsatorn.choo@gmail.com
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YSuauseninangu

nsUsgiliuauduiussenInediuysidelsunald
Pearson correlation coefficient LiiAiAs1ziaIuduRUS
sgninadladedidnun uonaind ldvinistesgsiuuy
multivariable logistic regression tiaUszifiunauduius
senindladuiidn wagnsdhiunsridadengniannmig
violaanz (TURP) Insusuatuuiladeniuiliieates
FasvunsRuiTeddunsadfif pvalue < 0.05 MRS
foyarauasiiunisielusunsuneadi SPSS
NaNISANEN

nsAnwidifunisiiouifisudasinisdad
Transurethral Resection of the Prostate (TURP) hﬂﬂaa benign
prostatic hyperplasia 7il#§un1ssnwdasen Tnedasunng
Mludundn wazunneldfumsinudosanndasunng
madulaaniz ulstreeaniu 2 nau leun

1. el uen alpharblocker Wemilaien N = 247

2. nguiilF¥uen alpha-blocker $fu Salpha-reductase
inhibitor (5ARI) N = 324

{87l 3Us1 alpha-blocker Lilssvdafiaiieny
WAy 67.97 + 9.62 1 mmsﬁmjuﬁlﬁ%’u combination therapy
flongiade 7239 + 8.96 U lnenguilld3usansvilailony
innminguiléFuswiaden sgaitieddymeada (o < 0001)

yumsiongnusnniadslunauilauen alpha-blocker
wigsylafeanrindu 39.77 + 23.61 cm® uaglunguilld$y
combination therapy 111U 50.20 + 39.18 cm’ %ﬂﬂ&juﬁ'
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1§5ueansuin JvuraseugnuuinuInniinguildsy
g1viinfelogelitud1fny (p < 0.001)

fin PSA Ladevesnguiilsiuen alpha-blocker Lgswiln
WewyinAu 3.48 + 4.72 ng/dL LLazﬂduﬁlﬁ%JU combination
therapy WU 3.52 + 3.55 ng/dL lagldnuaanuuaneang
Y84A1 PSA sgvdnedeingqued il deddgnieais
(p = 0.926) §3A1 PSAD vosHsansnguenflaiuansneiy
Tneddedfgy (p =0.741) 3ndayaninaInanaasy
WIsuLieuni1sdue alpha blocker §atAaatisuiu
combination FtA51zWdaya chi-square Wui1A1 p = 0.380
agulanndnsinmsiidaliliunnsnsiuedfiveddyaes
fuavansng famnsedt 1

Tnemnuennaudtieeanuilu 4 nqu lneinsen
Yoyalns ANOVA Fauvseanidu 4 ngu nguusn Aefvae
#il#3uen alpha-blocker uazlaildvinnsingn TURP naufides
AefUaedild3uen alpha-blocker wazlsviinassinda TURP
naitans AofjUaefilésuen combination uaglailivinnisingn
TURP nguiidmeitaefld3uen combinationuaglsivhnsnda
TURP Lﬁaw%'auﬁawgﬂ’aaﬁy’ﬁﬂfju U018, WNARBNGNVIIN,
PSA uag PSAD wanasfusgafidedfyniadn vasd
Tsaumnuliuanaaduseninangs dulsaanudugs
warlsaluduganuanuuana1esenintenguegiaiidedfry
Fapsadt 2

AMNFURUTIENI9AIMUITN19AETNNTTIATIE

¢

‘m
ANUFURUSKUUaANANRUS (correlation analysis) Wui1ane
gauduWusi@suaniuan PSA (r = 0.328, p < 0.001),
91gilanuduiusidsuiniuvuiaieugnuuin (r = 0.346,
p < 0.001) hagA1 PSA HA1uduiNusIBIuIniuIuIn
sougnuuinluseduliunatsfensudiegs sadu
mduiussutaiian (r = 0.676, p < 0.001) fn31ait 3

N193LAS1ERULUY multivariable logistic regression
wuh engiinntu vunadeugnuunnila @1 PSA ga A PSA
density (PSAD) figs wazlsannusulafings Wudadedase
Aflanuduiuivnisidisunisiidndeugnnuinnig
vieUaan2y (TURP) agnaditiodnAgnisana

Fauvanalddniongiiutu 17 anudedumadigy
n13KIFA TURP Wiud ulszann 3.2% YUIARDNGNNUIN
fufinduduiusiulonialunisingda TURP fifiuduogng
fitfodndy A PSA flgeiu dalenalunisdhiuniskda
TURP Us¥31ad 13.1% #ensifial 1 1128 A1 PSAD ﬁqa%{u
fanuduiuseganniunisid1sunssdn TURP Baudivag
mandotiu (95% C1) agne uegnslsnudnededfny
MDA
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TuvruzNvtinvein1sinyinage (alpha-blocker
Wiessdahedisuduni1sinyI92uA U 5ARD) 90849
lsaumnu waznnglyduluideongs linuauduius

M15799 1 wansdayamilivesihenunsunisshwiseuanvuinlnmeen
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Aun1sinsuniseida TURP egeliiudnfty vdsainauay
Uadenaulad (p > 0.05) Ap15199 4

s fiuen alpha-blocker fiug combination P-value
M SD M SD

Sruauld (Au) 247
TURP (A1) 31(12.55%) 49(15.12%) 0.380
21y (¥) 67.97 9.62 72.39 8.96 <.001
PSA (ng/dL) 3.48 4.72 3.52 3.55 0.926
PSAD (ng/chm3) 0.088 0.200 0.070 0.090 0.741
‘UU’]GW]'E]@JQﬂmJ’m (cm?) 39.77 23.61 50.20 39.18 <0.001
Tsauszand

HT 130(52.63%) 142(43.82%)

DM 54(21.86%) 74(22.84%)

DLP 138(55.87%) 229(70.67%)

*Statistically significant, P<0.05

M197199 2 Wisuisuteyaauldlasulden alpha-blocker, combination, fUhefilasunisiidauaslslasunisidn

Variable Alpha-blocker Alpha-blocker Combination Combination p-value
No TURP TURP No TURP TURP
(mean + SD) (mean + SD) (mean + SD) (mean + SD)
Fruuauld (Au) 216 31 275 49
218 (V) 67.67 +9.756 70.06 + 8.48 71.99 + 9.24 74.65 + 6.75 <.001
muwm&iauqﬂwmn (cm?) 36.79 + 22.49 61.10 + 20.33 47.18 + 35.08 67.10 + 54.37 <.001
PSA (ng/dL) 3.06 + 4.50 6.45 + 5.21 3.15 +3.20 555 +4.61 <.001
PSAD (ng/dLcm?) 0.072 £ 0.075 0.1 £ 0.051 0.069 + 0.062 0.089 + 0.055 0.034
HT 111(51.39%) 19(61.29%) 104(37.82%) 38(77.55%) 0.004
DM 45(20.83%) 9(29.03%) 62(22.55%) 12(24.49%) 0.751
DLP 122(56.48%) 16(51.61%) 191(69.45%) 38(77.55%) 0.002
*Statistically significant, P<0.05
M54l 3 Wisuiisunemdiiuduestioyaditas Correlation Analysis
Variable pair Correlation coefficient p-value Interpretation
Age — PSA 0.328 <0.001 Low-moderate
Age - Prostate volume 0.346 <0.001 Low-moderate
PSA — Prostate volume 0.676 <0.001 Moderate

*Statistically significant, P<0.05
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A19199 4 multivariable logistic regression Wiguisuintadslaiinanenisunsn TURP

Variable B p-value Exp(B) 95% Cl

Drug 0.216 0.381 1.242 0.765-2.014
Age @) 0.032 0.016 1.032 1.006-1.059
Prostate (cm?) 0.015 0.001 1.015 1.008-1.021
PSA (ng/dL) 0.123 0.001 1.131 1.077-1.187
PSAD (ng/dLcm?) 4.054 0.008 57.599 2.938-1129.216
HT 0.608 0.021 1.837 1.096-3.078
DM 0.245 0.376 1.277 0.743-2.197
DLP 0.166 0.516 1.181 0.714-1.953

*Statistically significant, P<0.05
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FUaeTiléi3y alpha-blocker 921U 5ARI fiong uazaun
siamgwmnmnniw;:iﬂwﬁiﬁ%’u alpha-blocker LgsutinLfe?
ogafitdddy vaziian PSA laiumnsnafuseninaaesnguen
Hadeifanuduitusiunaithiunisinga TURP 1dun o1g
YuARBNgATLN A1 PSA Wagen PSAD Tmemuemudiniusi
Fowauiigeszving A PSA laznasiengmvnn™
AUTEHE uazdaiauauuy

nsnuiiifngusvasd iewIsuiilsudasinis
H16m TURP 5813194 U38 benign prostatic hyperplasia
ldiumssnuniien alpha-blocker Wisliniien uazied
13U alpha-blocker $3ufU 5ARI Fadsenlnedaunmdiialy
Jundn wasunmddasnssunadiulaanziluses

HANISANYINUTY WloTAT1EWsnIINSHRA TURP
FENTNADINGUET AIBN1INAABULUY Chi-square TNy
ANULANGNRE 19T T 1A N19EDR (p = 0.380) donAans
AUNTIATIZIALUY multivariable logistic regression ‘?iﬂ‘ffgﬂl,mu
mslesuenduiulsdass wuitmslésuenuuu combination
therapy lil@anlonianisdh¥unisinga TURP wewSeudieu
AUN1TLA U alpha-blocker 1l Bt aLA 87 (B = 0.216, 95% CI
0.765-2.014, p = 0.381)

wadanaTlHAu uwilunmnud 5AR asdiunum
Tumsanvunaseugnurniastzasmnliulsalusseren’*
wiluuTunvesnisineiate Tnedasunngvialy msldeuuy
combination therapy a1alilAdswanan1sansnsIn1suisn
TURP agefitfodndey Tafionaasioufednvaszassiae
flgsumadenldemenin Ssnmsfnuinuingdaslungs
combination therapy #918g4071 Lazdluu1nAaugnyuIN
wnninguitlduniiesiaifessgadidddy

uenanil wan szt Jadedideruduius
funsdnsunisaigin TURP egsiitudndny laun eng vum
#Og VN A1 PSA i1 PSAD waglsauseddemudulaings®
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Favatinsdaduladnsunisiaga e1aldSudninasan
“Uaf-ﬁ’amaﬂaﬁﬂﬁugmmm{Jiﬂwmmd']gﬂLLUUGUENmi"i”ﬂm
Mg iigseEufyl lnglanzruindaugnuiiniagel PSA
Feuanspuduiussuegradoau wandudedoddy
Tunsiasannsisn ™

NanSANYIE donrdesTunTinszinuduius
finudn A PSA fianuduiusideuanfuuinsengnuun
Tusedutiunansiisgs uazisansdafeiinnuduiuiiveny
Faoraaiieudsnnuinivedsanuszesing wavdwa
T enaguiduuildudoddunsidamnnty ulfagld sy
MITNWIRBEUU combination therapy Lafina

ot nslinunnuuandswessnsnisingn TURP
JeinsaeINguen 81995u1alae1n confounding by indication
nanfe fUireildsusiasseiainiiuguussvealsa
M%@ﬂﬁﬁfaL?saﬁiaﬂwimﬁmqmdw&u’umﬁu vinlinaveden
Lignusoansasnisrndinasddegnadmanlumsineil
Fosriavasenided

1. Lﬁaw’m\‘ﬁuaﬁaﬁlﬂu Retrospective descriptive
study #1019l An selection biasnnnsAnudaundals

2. szoganiidnmuvesiiae luldgndrialivinty
Tuusiazsie Feor9viliinadnivessn uazdoyadiae
AaaLAdouls
daeusnuzlunisimaidluly

1. nmsUszifiuaagnisinda TURP o19azlailaidu
Fudeniinfigauesnsusziiuieldnadvielsl

2. mafiudeyarnadfdourdsenaiiiiinnsioudes
lunsAmdenta

3. n1s¥nwiaulddrulng i lnedasunndialy
deswnmsvaueauusmadulaame vldnasinnslden
vasauld oardinrueaiandeuls
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1. WLrUaUs LN AN
2. AI5N1TAAAINAT PSA UazABUNNIINNEIR1N

Tesuendusyez

3. A¥5ImA1 Q max, residual urine, IPSS maﬂﬂaaimﬁw
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