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ORIGINAL ARTICLE

Pre-injury Factors Associated with Barthel Index
Score at Discharge in Older Adults Post-Hip Fracture
Surgery: A Retrospective Cohort Study

Tanachonnanee Lohitkupt, Pornkanok Nimnoi
Social Medicine Department, Chaophraya Yommarat Hospital
Research Division, Faculty of Medicine Siriraj Hospital, Mahidol University

ABSTRACT

Objective: Hip fracture in older adults is a major public health concern and a leading cause of functional
decline and loss of independence. This study aimed to examine pre-fracture factors associated with
basic activities of daily living (ADLs) at hospital discharge among older patients undergoing surgical
treatment for fragility hip fracture.

Methods: This retrospective cohort study included patients aged 60 years and older who underwent
surgical treatment for fragility hip fracture between January 2024 and December 2025. A total of 361
patients were analyzed. Associations between pre-fracture factors and Barthel Index scores at discharge
were evaluated using descriptive statistics, univariable analysis, and multivariable linear regression to
identify independent predictors

Results: Most patients were female, with a mean age of 77.43 years. The mean Barthel Index score at
discharge (51.55 *+ 19.87) was significantly lower than the pre-fracture score (91.33 + 18.69; p < 0.001).
In univariable analysis, age, pre-fracture Barthel Index score, cognitive impairment or dementia, and
serum 25-hydroxyvitamin D level were significantly associated with Barthel Index at discharge
(p < 0.05). In the final multivariable linear regression model, older age (B = -0.42; 95% CI -0.61 to -0.23;
p < 0.001) and higher pre-fracture Barthel Index score (B = 0.55; 95% CI 0.46-0.64; p < 0.001) remained
independently associated with Barthel Index at discharge. Comorbidities and 25-hydroxyvitamin D level
were not independently associated with the outcome in the adjusted model. The final model explained
31.7% of the variance in Barthel Index at discharge (adjusted R = 0.317).

Conclusions: Older age and pre-fracture functional status were key factors associated with basic ADLs
at hospital discharge in older adults after hip fracture surgery. Early assessment of these factors may
help guide care planning and rehabilitation.

Keywords: Hip fracture, Activities of daily living, Barthel Index, Older adults, Retrospective cohort

Contact: Tanachonnanee Lohitkupt Received 2 February 2026
Address: Social Medicine Department, Chaophraya Yommarat Hospital Revised 25 February 2026
E-mail: tanachonnanan@gmail.com Accepted 26 February 2026
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Gﬁagﬂaﬁmﬂsﬁlﬂumﬁﬁﬂm oA 918 e fvfisaanie
15A921 5¥AU 25-hydroxyvitamin D Azluu Barthel Index
NEUNISUIALEU LazAzLuY Barthel Index neudiunine
gnafindeya (data extraction) Mngudeyansideusngin

Tned3denanludandunisfdeyaniuszuusieauaes

U U
=

Tsanenua LLazﬁ’uwﬂaﬂ,uLLUUWa%mam’mﬁa;&aﬁ%’mﬁwﬁu
WRWIZEMUSUNSANN

Mendnsanadoya tin1snTIdeuANATULIY
WazANLARAASBIYRITaYa (data cleaning) InunsIvdRUAN
HAUNR (outliers) AANWIRALNAYDIYISAN (range checking)
wavAfiviamie (missing values) neuddnsEUIUNT
ALINeEn

feruaauls

fuUsBasy T e a1g dvduianie (EuInan

o¥

o | Ao = o = o v
wiinwardiuasituiinlilugiuteyansidouithe aeld
PINLANSUABLIATANAIADY) T2AU 25-hydroxyvitamin D

e =

AzLUU Barthel Index ApuUN1SUIALAU (pre-injury BI) Lay
Tsrsa Feimusandeyalugudeyansifougitaefiensds
swenlademuszuy ICD-10 leun

- amzanesdeamioanuunnsesiuailayan

(FOO-F03, G30, G31.0, G31.84)

« NNTTULATY (F32-F33)

« Isamiladazviaandan (110-125, 148, 150)

- lsaviaondonauns (160-169)

- lspmnsAudu (G20)

- Tsalnidass (N18)

- lsnvanganuisess (Jad)
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329U 25-hydroxyvitamin D [25(0H)D] #57931n610874
Fonnelu 48 Filuausnvesnssulisnw Tnediesesideds
chemiluminescence immunoassay luresujjisAn1sves
Tsaneuia senunallunidisulunduseliadans (ng/mL)
wazsvuanEAnfiufsidlosyiu < 20 ng/mL

AzuuY Barthel Index (BI) Tk uuussiliuanuaunse
Tunsddufatasusesriutuiiugnlugisazuuy 0-100
AzLuL® AzluuTigandiazvioufisanuansalunision
AULBITINNTY AzLULABUNSUIAEU (pre-injury BI) Usziiiu
foundannnisdnusein lngerdedeyaaindirevisedgua
wdniilnddngae

filUs93 A9 AzLUL Barthel Index Aouduiigaan
Pnlsmeruna Faszdunely 24 Flusdeusmmielog
wenunaUsEdmedtiedasnssunsgniilifuniseusauas
Tfwwmeannsg e

nseszideya

Ansendeyalagldadifdanssuu lnadiuusias
doiflosinaveidudiiade = drufoavuninsgiu
(mean + SD) uazgduusdinguinausidusnnuiaziosay

nMsiTeuiiisuaadesenitanguld independent
samples t-test AUANNUTTZNINAIUUTDATEAUAZIU
Barthel Index ABudMUIEALATIZAIY univariable linear

regression

FauUsdidien p < 0.20 mﬂmﬁmswm%uﬁmgﬂ
fsundguuudnaesnnnseidudunvan (multiple
linear regression) MUKWINIINITAALERNFIRUTTRUEL
Turssunssumeadd ievanideanisdafuysfienaiin
dAgwenatineannaulIa1duAIT (Hosmer & Lemeshow,
2013)

nsaduuUaestuaatelis forward stepwise
selection ielilduuusiassfinsedu (parsimonious
model) Tnafnuasefutoddynieaddd p < 0.05
n15AsIEviaiun1saelusunsy IBM SPSS Statistics
version 26

nsivingavsvasngualagig

miﬁﬂmﬁiﬁ%’umia‘qﬁamﬂﬂmsmiumiﬁaﬁﬁmms
Aeluangud lsmerunadmszensnusv (auil YM039/2568
asdudl 25 FunAu e, 2568) wazldsuniseniiunig
suamm@u’aammé’ﬂa'&maqﬂﬂa (waiver of informed
consent) tesnifunsinudeundslngliteyaaing
JoyanzilougUienszgnavinnvinvesunundagnssunsegn

Jayagnannangiudeyaninanlagnisdieenianiy
Fuusildlunisiner neunsinszildiinisaudoya
fianunsnszyfamuresiineviaun wasunuiidostalss
#alasants Taglifinnsdafunsiadenloasiandugs
yana Iwddeyatiinunisautoyassysauudigninifvly
rowfiumosvesiondniidnisdasiiain wazsiadvinis
drdaamefiidorindu Tngliimsmeleudeyalusiszu
a151300r Uagnan1sAnwdiaueluguuuunmsIuneaia
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NANTSAN®I

n19199 1 deyamiluvesithelunduiesne (n = 361)

21y ()
LA
4l
VAN
BMI (kg/m2)
3¥AU 25-hydroxyvitamin D (ng/mL)
Barthel Index fiauu1ndy
Barthel Index nauawng
15A324
Amzatendourieunnioswuaiioya
Isamaszuumlavasraoniien
IsaviapnidendloanazlsAnSIuEY
ANETULAS
TsalmEos (CKD)

Tsrongaiuidets (COPD)

77.43 + 9.10

71(19.7)
290 (80.3)
22.20 £ 4.01
33.47 £ 12.75
91.33 £ 18.69
51.55 + 19.87

7(1.9)
23 (6.4)
39 (10.8)

6 (1.7)
42 (11.6)

5(1.4)

1M (99 1) uansdeyaGamssannvesnauieg
11u 361 18 wuifihetiengede 77.43 + 9.10 T fid BMI
Wl 22.20 + 4.01 ke/m? wazdlsyu 25-hydroxyvitamin D
e 33.47 = 12.75 ng/mL AzuuATNansaunsThie RS
Usrdrfuduitugudssdiuie Barthel Index faunsuiniiuy
wudilpsuuuataglustiiugs (9133  18.69 AxuuY) Axviou
hngusegslisziummainsalunisguanuesuiuguiou
Aanmsuimiuluseaugs

deussiuamuainsolumsdiiuiaTasusedfunou
TMNEPDNINLTNEIUIA WuTiAzkuu Barthel Index anaq
sthaditddyedidiaiBsudieuiutirounsuiniu Tne
fifiadewhiu 51.55 + 19.87 Avuuu 9InnTiATziseain
paired t-test (p < 0.001)

NGuAIBE1931UI 361 318 IINToyalAnITN ML
nsUszrnsuarlsauveanguiiedns Wumwamdnnni
wirne tnedumandeiosas 80.3 waviweneiosay 19.7

wumsUsvdiulsasiufmutes 19w TselnEesssuau 42 51
AnduSevay 11.6 uavlsavaonidenaloavsalsanisiudu
$au 39 9 Anduderas 10.8 vasfinmraussdeunse
ANUUNNTINUARTQYITIUIU 7 578 LarAMETUATIT LI
6 518 wuludnaudireutne Andudesas 1.9 way 1.7 au
aviu

Wed1579A0uANeAeAZLUY Barthel Index
Aaus nutgeananlsaneruianiutadeneunisuIaiv
Feinisiengiisuisudnaieszninangudes
Tuusardads (151981 2) wazvhnisleseanoesidudu
WUUMLUSIAYY (univariable linear regression) WioUsziiu
ANNduRUSTEnIusazUadeuAsuuY Barthel Index nau
$1the (ansneii 3) el nsagUrananveIN sFnwe 19BN
mnsginnnesiadunviuusiy (msei 4) Jaduns
Ussfiueuduiuslneusuladonuiiieitos
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M1919% 2 UARINANITIATIEITLAEILBIUSsuis Uz LY Barthel Index sevinang

= e ' v a
NMNIITAUDN Lﬁaﬂ“iaUﬂWia\iﬂquﬁﬁﬂiy’qu

nauidang (n=7) 72.86 + 30.80 0.16 32.14 + 9.51 0.001
nauitliifinng (n=354) 91.69 + 18.26 51.94 + 19.84
lsanneszuunalakaznasniion
nauidang (n=23) 91.96 + 14.20 0.87 50.00 + 18.53 0.70
nauitlsiinng (n=338) 91.29 + 18.97 51.66 + 19.98
Tsavinanidanauanazlsanisnudu
nauidang (n=39) 89.23 + 20.70 0.46 49.74 + 17.99 0.55
nauitliifinng (n=322) 91.85 + 18.45 51.77 + 20.10
AFAT
nauidang (n=6) 65.00 + 29.50 0.07 40.83 + 25.18 0.18
nauitlsifinng (n=354) 91.77 + 18.19 51.73 + 19.77
Tsalaisass (CKD)
nauidang (n=42) 8857 + 23.22 0.31 46.07 + 23.22 0.06
nquitliifinng (n=319) 91.69 + 18.02 52.27 + 18.02
Tsauanganuizeds (COPD)
nauidang (n=5) 94.00 + 8.22 0.75 47.00 + 10.37 0.61
nauitlaiinng (n=356) 91.29 + 18.80 51,62 + 19.98

wunewa: Afnanadupnade + daudsauunnnsgiu nsiieudfisuseniningulagld independent t-test
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(@151991 2) wanansTsuLiuAzLULANAILNTD
‘Lums@i’wLﬁuﬁﬁ]i’mﬂizﬁﬁwﬁguﬁugm (Barthel Index; BI)
flugasraumsuaiunaziousmuhseanainlsaweuia
Twunarudadediulsasiukazaniiznienddnneunis
vindu lneisuifisudnadoszwing 2 nqu (@/lsifing)
favaif independent samples t-test A153LASIEIAE
Wunsimsigsiuuuansdauwls (unadjusted comparison)
Fetnauaiiionisdrnadosiu uadlfidudoyavsznou
nsdmdendaulsidngnisiiasginnnosidadunyludu
naudnly
31NN1534ATIENAMURANGAIIVBIAZUUL Barthel Index
Fuunmuiladesulsesunaranniegmneedtnlu (asei 3)
W‘uﬂﬁzLﬁuﬁﬁﬂ’aﬁwﬁﬁgs{amsmqLmuﬁuvjammmw@jﬂw
Ingan1gdnsnavean1ten1eseuvUszamuaznnstaygn
fiflsensgAuanssaursranie

\definnsunsuiisuseninengu wuingUaeid
Anzanedeuvseninuunnsesiuaidyaifinguuy
Barthel Index L@gnoudinitgesnainlsangiuia
Arndiinguitldfnnedanaiedafidoddymieadia
(32.14 + 9.51 \figuifu 51.94 + 19.84, p = 0.001) Tayail
avvoulidiuinanuunnsemsaityyniuiladediina
nsgnuageguLIwonisiufalusszdy esandadida
‘Lumi%’ui’uas‘ug‘jﬂ’amm%gumumﬁﬁuﬁammmw eRHGN
guasselunsFeudinuznaedeulalminiendsnsii
(Motor re-learning) sganndostunadaninvaslsail

aaneudnenwlunisusudvesiisgeenyilewdaiy
Aginge lunnsadudiy dmdulsasaunianiedus wu
Tsaneszuumilanazvaoniien lsavasnidenauouazlsn
wisAudu ufdlsavangatuFoss ndulsnumnuuaneg
Y99AZLUY Barthel Index naudnmingag19dluudIAgyNIg
add (p > 0.05) Unngnisaliieonvesuisldlumaenaiin
HANTENUNLIATINNINBINYNUATINIEAINTULIIVES
nsiinnszgnazlnninuaznisindanisindeulmlugig
usnvdarda agrdlsinny lusedfinnelsalaFoss (CkD)

Funalanduullduveangluy Barthel Index Nauauu1e

o

NI nguuni uazidlan p-value Wlndszaudadidgy
(p = 0.06) FamslFFunisiihseTuduimvlunejua
desnervdsmadionnuudusmesnduieuazanna
\NAOUS

uanni nmefueduanuuiliuiiuiaula usfa
liwudsdAgmsadnlunguiioged (p = 0.18) usinudn
JUhengudananiisdvanssaugifunouuiniuiiainiy
nauluataiulddn (65.00 Wieudu 91.77, p = 0.07)
Usiiafenaininerdamasionisanasuesfianssumng
neuarmaddsaudausszeriouuiaifu Sadeudana
seLdaafiediuumnesienie (Functional reserve) fil4lu
nsiufmdsingn deyaiednatn (as1edt 2) d5adu
vdnguddfiatuayunisdaidenduusiiidoddry Tng
weamenaddyn derlvimserluiuusianinis
annoemvlutunoudaly itelWlFaunisweinsaififin
LLaiusj"]LLazmaUﬂquﬁamiQLLaQ’ﬂ’mmﬂﬁﬁu

M15199 3 NFIATIZYNTONNBUTREUNDYINUI8ALILUL Barthel Index ABusMLNeY

21y (U) -0.50 -0.73,-0.28 <0.001
et (1g9) 131 -6.49, 3.87 0.619
BMI 0.039 -0.48, 0.55 0.881
Amzanesdonrdeunniesinuaiilyan -19.72 -34.59, -5.00 0.009
lsansszuuinlanaz vaonidon -1.66 -10.09, 6.78 0.699
lsanaonidonanotazlsansiuduy -2.03 -8.66, 4.61 0.548
ANETULAT -10.90 -26.97, 5.17 0.183
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A15199 3 MFAATIENNTANNRLTLEULNDYNUNEATLUY Barthel Index Aaudvig (fa)

Tsaln3o%s (CKD)

-6.20
TsnUamgniuFesa (COPD) -4.62
25-hydroxyvitamin D 0.24
Barthel Index AouunaLdy 058

-12.59, 0.19 0.057
-22.23, 13.00 0.607
0.08, 0.40 0.004
0.47, 0.66 <0.001

HanTIesIEEnsonnesdududuies (Univariable
Linear Regression Analysis) (15197 3) wansliidiu
fetadeiidauduius funzuuy Barthel Index (BI)
noaudnuegldudiAyniads lnedsisaziden
wazAreSurenadilnatuayy 4 Usenisvan Usenis
-0.50,
p < 0.001) agviouiianizlusizuns (Frailty) wagnis

winfie 81y (Age) Fallmnuduwusi¥eau (8

ANRIYBINUAITRININEATIINGT (Physiological reserve)
Tugeeny dawalvdanuanunsalunisiiuivssszuy
UszamuazndnuileniendsnisiadnanasauToiiaty

Usgnsfiaesie nzanendeuvieninuunnses
fruafileyey (Cognitive Impairment) dsdmansenuida
aUpgTUUTITiansoAzLuL Bl foudiving (B = -19.72,
p = 0.009) 813azvieuiistadinlun1ssuiuarnsuuR
aulusunsunten e (Motor learning deficit) 8nsis
faflanudsageionisiinaneduauidsundundandn
(Postoperative delirium) eﬁaLﬂquaiiﬂﬁﬁmﬁamiﬁmj
a‘{’m%’uﬁmﬂsﬁluq 219 e, AYfuianie (BMI), lsawala,

v
& v

Tsalmsase warnedudsn tunuanudunusegad

addymadflunisiinsmzdidaien dedunieedin
o1nesviglddwansgnuainlsasammanildgnasiou
DONUIHIUNIIATLUUANTTONINT 19A18ABUUIALTU
(Pre-injury Bl luuaa wieluuisdiuusenatinainds

Ol

'
P

7

AR IUIUNGUAIBg 1T TpaLAUNINITLARIE NS NA

YalaunSan@le
TunsAndendauusiitedguuudiaosmyiauys
IFRaNsFILUSTTAN p < 0.20 91NN1THATIERE UL
(Univariable analysis) 210 (151991 3) Fenan15hinsze
Tayanudnd 6 dawds laun 91e, AMzausNAnY, SEAU
Fandud, nzladeuieds, Aeduad wavavuuy Bl
Aeuuniu Feezdfulsivani lulinseinnsanneids
Lﬁuwnqm (Multivariable Linear Regression Analysis) Tu
Funoudaly n1sysannsiauUsidsvswamaniiddae
AuazgavandaduniulazasanuuinassneInsalnzuuy
Bl Aeudmefidannuusiugigs (Predictive Model) Lito
‘Uis‘[amu‘lumsﬁ’mﬂsaqrﬁﬂwﬂduL?{ml,l,amml,mmsﬁuwj
AUTIDNINUVULRNIZUARR MINYU TR
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= a ¢ A o i ° '
M13°9N 4 mi’sLﬂiwwﬂﬂﬂaﬂwmwmmmEJﬂzLL‘uu Barthel Index NaulINU1Y

Multivariable linear regression analysis

21y (@) -0.41
Amzanesdourieunnieswnuaiiyan -6.26
AMEuai 2.76
TsalniEata (CKD) -4.16
25-hydroxyvitamin D 0.12
Barthel Index AouUIAU 0.53
Final Forward Stepwise

Multivariable linear regression Model

21y (¥) -0.42
Barthel Index AauuIALy 0.55

duidlosannanisitasieilu (a1saeil 4) §Adele
Fadonmuusfislan p < 0.20 oA ey Aavauouden
wieAuUNwIeRuERJn anzduad Tsaladess
32AU 25-hydroxyvitamin D lazAziuu Barthel Index
Aauu1aldu Wiguuudnasenisanassdudunvan
(multivariable linear regression analysis) tieUsziiutlade
Wy INTOIBATYUDIATIU Barthel Index (BI) Aoudnue
waztiteianuUUSaemensaifvIzaudenTUsTNd
Tgnendtn

lunvudraesngauuulddiuusasu (full model)
WUT1 918 waz AzLUY Bl Aouutnldy Sipsfiauduiug
agaiidedAynadanuazuuy Bl Aeudmiie lageie
flauduiudifeay (B = -0.41, 95%Cl -0.60 §a -0.22;
p < 0.001) Azvfouiniloargiiindu 1 U azuuu Bl rou
dmwanadlagiade 0.41 Azuuy vuziazuul Bl Aeu
Vi ufinuduiusi@auan (B = 0.53, 95%Cl 0.44 {3 0.63;
p < 0.001) ﬂa'nﬁaﬂzLLuuamiauzLﬁmﬁaumm?juﬁqasﬁu
1 Azuuy duiusiuasiuy Bl fiauﬁi’mmaﬁqﬂ‘ﬁuimma?{a

-0.60,-0.22 <0.001 0.321
-18.82,6.30 0.328
-10.77,16.30 0.688

-9.56,1.23 0.130

-0.23,0.26 0.101

0.44,0.63 <0.001

-0.61,-0.23 <0.001 0.317

0.46,0.64 <0.001

yesmsiuiduiaTnsUsssulussozdundaringn dmsu
Fauusdulu full model loud nzaussdounioniny
unnsasuaRlae (B = -6.26; p = 0.328) LazN1IzTULA
(B = 2.76; p = 0.688) Linumuduiudegredidudigymns,
MIUSuAEFLUsL vnisilsalaEess (CKD) (B = -4.16:
p = 0.130) hagseau 25-hydroxyvitamin D (B = 0.12; p =
0.101) wansulUNFNNUSAUAZLUL Bl ADUTIVUIBUADS
Lifssgdutedfyn1eada Feenvaziiounansenufidawn
dnideifisuiudvinaveseguazanssousiiy vioiAnain
Jadnfnsuvuangudiegsluungueay
dleRnsannisdadensauusuuu forward (final
model) wuuudassiinszduiianuszneuseiiios ang
(B =-0.42, 95% Cl -0.61 4 -0.23; p < 0.001) Wag AZLUY
Bl Aeuuaidu (B = 0.55, 95% Cl 0.46 ¢ 0.64; p < 0.001)
Tauuudaesiilen Adjusted R? = 0.317 &slnddesifu full
model (Adjusted R? = 0.321) agviouiuuusiassiiiGeude
FINETIAIDTUILAULUTUTIUVDIAL UL Bl NDUTINUNY
IoluszaulndiAesiu wazwmanzaudenisuszgnaldlunig

0.53 AzuUY NadndRananTliiiuil 01y way aussauz  Addn
fuguneuuIniy (functional reserve) s muandn
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Bl_discharge = 33.659 - 0.42x + 0.55y

Tneii

- Bl_discharge = aziuu Barthel Index nau
1NN TINETUIE

- x = 91899§Ue (Miirelud)

-y = AZLUY Barthel Index faulinn1suinldu
(929 0-100 AZLLUL)

waewe: osauanLam AN disyAniuosiaus
Basy Taweasil (Constant) TauuusIaeainiu 33.659
(310 output V9 SPSS)

LUUT1883UTENOUMEDIELATAZIUY Bl NBUUIAERY
LALANNITNDSUILANNLUTUTIUYDIAL UL Bl NOUIINUIE
lnSewaz 31.7 (Adjusted R? = 0.317) dgviowihuudnaes
asuenadnslaUsranamilsluany Seaenndastudnuases
aussanmvemeilasudninasnuatetady

iiemnuazanlumsUszendlivnanain fidethiaue
aunsuvuiaauitotaesuaziunaldine §ad

BI_discharge =~ 34 - 0.4 (818) + 0.6 (pre-injury BI)

N15UALAEAINEIITIAITANIULAYAIIUULTIVDIAIY
FuiuglndiAssfuaunisiiiy wadarsaseninindunis
UszanauA (approximation) Feonafimnuranandewiiniy
dnteedlafisutivaunisduatiu

loulanadsndtinwui ongiifistuyn 10 Vduiudiy
AT Bl Aeusmiieiianasusyann 4 Azuu vasiinsuuy
pre-injury Bl ﬁLﬁwfunﬂ 10 AzLUUdURUSAUAZ WY Bl Aou
S fiiuauUsEana) 5-6 ALu

aAUTENa uazdaiauauu
nsfnwilfitnguszasdiiovssiutadodeunis
vduilianudriusiuaussanmlunmsiiiuiainsussdiiu
fuiugrudeudminseenainlsmenaludaeoisilésy
nsidnsnwInszgnazinnvin lngldazuuy Barthel Index
(BI) Lﬂuﬁa%ﬁ’mﬁﬁm” NanTIATERad e fauUsuay
wwuonnesidudunvealfidiui eng way aussanimily

grunoumsuniu iutladonensaldasiddnysenadng
fruaussanmluszozdundaingn

HAN1TANYINUTY Drelanuduiusdauiuaziuy
Bl Aoudmingeg1eldud1AynNaia denadesiuLulAn
Funemansfigoigitniuinmaiuiunesengdniusiy
AT LN (frailty) LaEN9ANRIVBIYUINTOMNETTING
(physiological reserve) va93zUUAN 9 Tusen1e™®! dwa
Tnanuamsalunsiuinendiniagdngadsundu
Wy mssndanszgnazlnndin anas Jeaenndeafunyide
994 Kang wazAues’ wag Kitcharanant wagande'’ fisreau
dwm*qLﬂuﬂaﬁaﬁmummiﬂd}'\luuﬁaﬁmﬂﬁl,ﬂ?iauimLLasé’mw
nsiaandad g

luviueufeaiy Aziuy Barthel Index naunis
viaduidutedenensaiifsuaniiidniwagesenzuuy
Bl naudniie axﬁauwmmmammmwﬁugmLLaz
functional reserve wodnenmlunisitusivestiiegeeny
fifanssounduindinand e muuiusweszuy
Wlanagvasnien’” dewaliaunsanauaussolusunsy
Huranssnnldognaiiuszansnm uagndufugszdunis
v Tnsuszuldsangindy wndeiaenndestungus
functional trajectory %ﬁixudﬂamiamwdamﬁmmeizﬁ
deundudusfmuadamansiiudalussesudamnanisal
thuogneliudndn e

wiinazunasassunsUeyay (Cognitive impairment)
sgldaateddglunuudiaemniiuys winan1sasien
Bafeamuanuduiudesisdidedidy Jdudeddn nne
Uﬂwimﬁmwm%{]z:gz:ywa'qNasiaﬂizmumﬁ\luuvjauﬁamw
Tumanedid sasunsGeuivinuenisiadoulwill (motor
learning) AmaINIsaluNITUSURM LA UEINYR Y

ANEIVIVITN LarsEAuANTINEalunsHANeImyIUn

v '
A U v a

SnisdaufiunnudssienisiinnzunsndoudadugUassa

o w ' ' v '

AAAaNISHUFT MUITLABUNTITIBNIUINNITFUBILEDY

o

o A

HuusRusnsnsilusafisnndt waziiusnsinisiafisly
Jzezy™

Tuduved sEAU 25-hydroxyvitamin D WUAMUENNUS
Favanfuazuuy Bl neusmdislunisiassiidaien

280232

ISSN 2773-9589 (online)



nFaNTANEIANans guAwLazATunaenasunnd 37 41 ladudt 1] unsaey - fiquiou 2569

HEALTH SCIENCE CLINICAL RESE|

Snfiuniiunumddiensieuresndile nsmsen
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ORIGINAL ARTICLE

Concordance Between Ultrasonography with
ACR-TIRADS and Surgical Pathology
in Thyroid Nodule in Uttaradit Hospital

Supawan Keeratiruangrong
Department of Otolaryngology, Uttaradit Hospital

ABSTRACT

Objective: To evaluate the diagnostic performance of thyroid nodule assessment by ultrasound using
the ACR TI-RADS reporting system in predicting thyroid malignancy, compared with histopathological
results from thyroidectomy specimens in Uttaradit Hospital.

Methods: This study is a retrospective descriptive study of patients with thyroid nodules who underwent
ultrasound examination reported using the ACR TI-RADS system and subsequently received thyroid surgery
in Uttaradit Hospital between October 1, 2021 and October 1, 2025.

Results: There were a total of 95 patients included in the study. Of these, 88 were female (92.6%). The
mean age was 50 years old (50.42 + 12.73). The diagnostic performance of ultrasound evaluation using
the ACR TI-RADS system for thyroid nodules, compared with histopathological results from thyroidectomy
specimens, showed sensitivity, specificity, positive predictive value, negative predictive value, positive
likelihood ratio, negative likelihood ratio, and accuracy of 80.6 (95% CI=64.0 - 91.8), 41.3 (95% CI=31.1
- 52.1), 34.9 (95% CI=24.8 - 46.2), 84.4 (95% CI=70.5 - 93.5), 1.37 (95% CI=1.09 - 1.74), 0.47 (95%
CI=0.23 - 0.96), 52.34 (95% CI=43.34 - 61.24), respectively.

Conclusions: This study demonstrated that ultrasound evaluation and reporting using the ACR TI-RADS
classification system in Uttaradit Hospital are useful for the screening and risk stratification of thyroid
nodules. The high sensitivity and negative predictive value observed in this study suggest that ACR
TI-RADS may help reduce missed diagnoses of thyroid malignancy and assist in identifying patients who
require further diagnostic evaluation. However, the relatively low specificity and positive predictive value
indicate that reliance on ultrasound findings alone for surgical decision-making may result in unnecessary
thyroid surgeries. Therefore, ultrasound assessment should be interpreted in conjunction with clinical
findings, fine-needle aspiration (FNA) cytology results, and other relevant risk factors when planning
patient management and treatment.

Keywords: Diagnostic performance, Thyroid ultrasonography, ACR TI-RADS, Sensitivity, Screening test,
Thyroid nodule, Thyroid cancer
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9516 7, 30 370 FadurwesegisUszanaaus g
MntthinfamaaiegruUnd e
AAugnvezidsaulnsosdlugtiefiunfunisindn

Shwndeuiireulnsosdsovay 52 9n9udTeves Irini S way
Ay’ UARegeTifioIN1sIInAU (30/0.52) = 58 $18 1T
unnfegefiunnneiasusnauLansmenatinegedl
doddnyFosay 5 Talerafianismeluszrieidovieldtoya
liasudumudionis sufivawindegradu 95 e

w3asleildlumsisy

Tuuuduiindeyaveeli131u3de Usznausmeteyaain
nvssdouiineuen namsnsiafeuseslnsessdmenduides
AwAge (Ultrasound) waznan IRt emane3ingnan
mtdnsieslnsosd

nslnneideyauazadanidiinsz

nsAnuiuUmanisnsiatoudenlnsesdionaudes
awigadu 2 ngu fe

- wawuau (Negative ultrasound) ﬁaﬂ&jmﬁmamim’m
asdeinduilecensssum 18un ACR TI-RADS 1-3

- wawduuan (Positive ultrasound) ﬁaﬂajuﬁmamim’m
asdoinunzSaoulnsesn loun ACR TI-RADS 4-5
natuiemang sinerannsindasenlnsesdldily Gold
standard lnguvadu 2 nqu fie

- wawduau (Negative pathology) Aonadilailduzis
(Benign) lauA Nodular goiter, Multinodular goiter, Colloid
goiter, Adenomatous goiter, Follicular adenoma, Hurthle
cell oncocytic adenoma, NIFTP (Non-invasive Follicular
Thyroid Neoplasm with Papillary-like Nuclear Features)
ae Chronic thyroiditis

- watfuuan (Positive pathology) Aenaidungiss
(Malignant) loiun Micropapillary thyroid carcinoma, Papillary

thyroid carcinoma k&g Follicular thyroid carcinoma

nsfnwifemeideyamiluesdinslusuuuuadn
Bawssawn Wud 1wty wardosarAnadsuazdiudoauy
UINTFIU wars1eaunan11ul (Sensitivity) ANTUNIE
(Specificity) TonafifihsazsidunzSaionansiaduuin
(Positive predictive value) Iamaﬁﬂﬂw%ﬁLﬂumﬁmﬁama
as1uau (Negative predictive value) Positive likelihood
ratio (LR+) Negative likelihood ratio (LR-) LagAI1uuiuen

(Accuracy)
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NaNISANE HavossianilysendlugitrefiliFunisyii Total thyroidectomy

&, 1 .:4' i 1% o 1 A o a
= & ! et ¢ S04 L UADI919 LuaﬂmﬂLL%S?JNIWW?’J%MEJﬂauLaENmma
QU'JEJﬂ@um@lll‘mi@ﬂﬂmﬂwaﬂqimiﬁﬁ]ﬂﬁﬂﬂaULﬁﬁm

Aniiigs (Ultrasound) ssneaumadnessuu ACR TLRADS 89 (Ultrasound) wagnaduiliennanendinerainnisiiin
Y

warldiirfunsindasienlnsesdlulsmetuiagasang Iy ilildduaudeusenlsosdlunsfinuiidu 128

v
Y '

fou 1 manea 2564 — 1 ganew 2568 Huinalunts 198N (AN 1)

[

fndnAnu fswauiedu 95 518 Taedumands 88 1
(Foway 92.6) flhefifionguiniianie 76 U o1gliovan
fio 25 U o1g0dsveaditande 50 U (50.42+12.73) viln
voamsedndeulvsesdiuniiande Right hemithyroid

lobectomy fig1uau 37 518 Geway 39) lunisAnwriilauus

M990 1 Jeyarluvesithenifeunideulnsesd

LNE
YY 88 92.6
QY9 7 7.4
YUANITHIGR
Left hemithyroid lobectomy 25 26.3
Right hemithyroid lobectomy 37 39
Total thyroidectomy 33 34.7
ACR TI-RADS va4usiazdg (total=128)
TI-RAD 1 (Benign) a4 3.1
TI-RAD 2 (Not suspicious) 7 55
TI-RAD 3 (Mildly suspicious) 34 26.6
TI-RAD 4 (Moderately suspicious) 55 42.9
TI-RAD 5 (Highly suspicious) 28 21.9

NaNE15INY1NNISHIARRNLNTIEN VaILAaTINg

(total=128)

Nodular goiter 26 20.3

Multinodular goiter a3 33.7

Colloid goiter 3 2.3

Adenomatous goiter 9 7

Follicular adenoma 5 3.9
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M19197 1 JeyamiluvesiUlenifounseslnsesn (se)

NaNEI3ING1INNSHIANREN N8R VaILAazd9
(total=128)

Hurthle cell oncocytic adenoma 1 0.8
NIFTP (Non-invasive Follicular Thyroid Neoplasm with 1 0.8
Papillary-like Nuclear Features)

Chronic thyroiditis 4 3.1
Micropapillary thyroid carcinoma 4 3.1
Papillary thyroid carcinoma 23 18
Follicular thyroid carcinoma 9 7

1HANITNTIIRIBARUIABIAILlge (Ultrasound)  ($oway 64.8) naduidevmenensimenanmsindndenlysesd
fisreeunafieszuy ACR TI-RADS wiadungunailu  uwiadunguitlhiluzidesouou 92 st Govay 71.9) uae
au (ACR TI-RADS 1-3) dwau 45 dhegne Feway 352)  nauilitunzifednau 36 Megn (Gevar 28.1) (A1379il 2)
waznguualduuan (ACR TI-RADS 4-5) §1uau 83 fregns

M15719% 2 Han1IATIITAduMeAAUABRILREwILSEUY ACR TI-RADS Turtheniifousenlnsesd WSsulileuiunansia

FulomanenSIngnannisuidnseulnsesn

TIRAD 1-3 (Negative) 38 7 45
TIRAD 4-5 (Positive) 54 29 83
37U 92 36 128

P ' ' v ' ¢ v < 2 A < oy ..
Wewvsnguuanisasiafeudeulnsseddie  aulunzSulenansrnduuin (Positive predictive value)
4 o = & ' & & a v Ao " s A &

Aawdssanudandu 2 nqu uwaznaduillenmane s fevar 34.9 lenranduieasliidunziSalionansinduay
Wennmsiadaseulnseamdu 2 nqu Ao wailuau  (Negative predictive value) $oeaz 84.4 Positive likelihood
(Negative) waznalluuan (Positive) Wiand1uiuAmIe  ratio (LR+) 11U 1.37 Negative likelinood ratio (LR-)
annlanansdl Ao Auly (Sensitivity) Wihiuseeay 80.6, Wiy 0.47 warA1AINLIUEN (Accuracy) WiniuSeeay 52.34
AT (Specificity) Wiriufesay 41.3 TemaiigUie  (A1571990 3) wa ROC curve (U7 1) laganfiunilalae (Area

under curve) WinAU 0.61
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AN9199 3 Sensitivity, Specificity, Positive Predictive Value, Negative Predictive Value, Positive likelihood ratio,
Negative likelihood ration wag Accuracy 1891503393 HdemeAdudsnudgwne ACR TI-RADS lugUleiiifeusiay
Insea Wisueuiunansduilonanedineranmsiisadenlvsos

Sensitivity 80.6 64.0-91.8
Specificity 41.3 31.1-52.1
Positive predictive value 34.9 24.8 - 46.2
Negative predictive value 84.4 70.5-93.5
Positive likelihood ratio (LR+) 1.37 1.09 - 1.74
Negative likelihood ration (LR-) 0.47 0.23-0.96
Accuracy 52.34 4334 - 61.24
=
(=]
_.E‘
=3
E o
q
=]
3
= M T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

gﬂﬁ 1. W@ ROC curve waziulalag (Area under curve)
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aAuTena

fouseulnsesdiulsaiinuldveslunyufindedou
Tnginuindufowdeldlduzids (Benign) fatun1snsia
foustexlnsesrsendudsaninuiigs (Ultrasound) uag
BNUHFETEU ACR THRADS gnimuntuiioungu
nMsesudnvazyetouselnsossuunsmsaienay
Fosmuiige wartedanserifeulanisviininaizeaty
Wawfiodsmsiamawadine (Fine needle biopsy (FNA))
viordin Liteannisianzviemsridadilisndu Wussuud
Tunsuaneluiagiunasdussuuililulsameiagasing

9INNANITANYINITATIIFIIAAULABIAI T g
(Ultrasound) #151891uKAI855UY ACR TI-RADS WU
Al (Sensitivity) aglusesiuiigs (Fevas 80.6) Anudiimng
(Specificity) ogflusziudauinh (Fevas 41.3) Tonafiffiae
snduuzasionansaduuin (Positive predictive value)
Yovay 34.9 lonmafiftaazlifunzadenansiaduay
(Negative predictive value) $98az 84.4 A1 Area under
the curve (AUC) fip 0.61 fatfu arnmsfnninuinmansia
fowsianlvsessdhonaudssmmigauar nenusadessuy
ACR TI-RADS fiUsylewilunisAnnseuasdizanlonianain
Tunifedeuzdailosannuin Sensitivity uwaz Negative
predictive value g fuUsglomilunisUssiiuanuidonis
Hunziisesieusionlnsesduaztasdnnsesitaeiinagld
Fumsamadianiu egndlsinny esnnnisfnuidnudn
Specificity Wag Positive predictive value Tusziush 13l
MInsIeshenAwdnrIdgs (Ultrasound) Wiesaenaiien
ileUszneunisdndulasindinenatnlugnisridailaidndy
1 dafu asfirsandauiudeyamandin wansnsiams
wadnen (Fine needle biopsy (FNA) uazladuidesdu 9
NUIUHUNITINY

& PANwIAMUAINTD

WANF19IINIUITL VR IAUAIT I
Tun19389duu0952UU ACR TI-RADS 1U3utiisuiuna
wy1sIng1annisidaneulnieued lagldriaaiula
(Sensitivity) So8ay 71.43 Fasnin anudumz (Specificity)
Youay 88.24 Fsgenin lemaiiftheasfunziduiionansan

Wuuan (Positive predictive value) $aeag 65.22 Tonai

FuhvagliifunziSadlonansinduau (Negative predictive
value) $ovay 90.91F1019vsvenldinnsnsiadenlnsesd
sherdudsnnudgdlimnzalunaialdidueiodiofn
N384 (Screening test) lunmsAnnsesuziSwionlnsosn wayena
iUl duedesiielunsnsiaifdadey (Diagnostic test) Tu
mMetedunziSaionlnsesdlugtremereusonlnsesd

usiai miﬁﬂmﬁaamﬁmﬁ’umiﬁﬂwwmﬂm Elaine
Y. F. Huang wazansy’ filévi3dauuu Retrospective cohort
study \fleUseiiiuaudenndotwadsyuy ACR TI-RADS
AUN19d4m 929 Fine needle biopsy (FNA) L&151891UNE
WENFINEWUUSEUU Bethesda uaznansiatuiionmens
Ingranmsindadeslnsesswuinteusieslnsesdidneglu
AU ACR TI-RADS 3 ilein Negative Predictive Value g4fis
Soeaz 94.6 (95% Cl, 92.9%-95.9%; p < .001) WawFeuifiou
USEUUAZILUU Bethesda way $p8az 100 (95% Cl, 15.8%-
100.0%; p = .003) \lewSsuiilsufunansiatuiionis
weFinerannsridaseslnsess Fmuieanuintoudile
aruuuifmudsinnnfiosdunzds dufeuseslnsens
fidneglusyiu ACR TI-RADS Score 4 ¥30 5 fifn Positive
predictive value $ouay 2.8 wax Sovaz 16.2 WewSsuiiou
AUSPUUAZWUY Bethesda Way Sowaz 6.1 lay Sovaz 66.7
dewtsudieuiunansituiionmmensingnannsiise
soulnIeus na1IAe ACR TI-RADS Score ALULTINITANNTDS
wildanunsanaununansatuionamesine ldlnense
WuReaiunuidevesgunnaianitazany® Afnwiany
anansalunTItadeesszuu ACR TI-RADS LUssuliieuriu
Hane1sIneIINMsHIsnnaxlnsesn nuaul (Sensitivity)
Sovar 100 Ad i (Specificity) Fovay 63.80 Tonafiife
auifunzdadlonansiafiuuin (Positive predictive value)
Yowazr 50 lomafiguasazliifunzifailonansaduay
(Negative predictive value) 5988y 100

Fosnavasnsinuiaofumsanululsmenuia
We (Single-center study) n1svsdmaansludszendlily
Uszannsmalundelsamenunaduenadesfisnsandiufiudes
anugnveslsn eRarsuvindunsidelunaroaniud
(Multi-center study) tleifismuinngusiegisuazanumann
VaveIUsT NI AANY
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GRAL

nsAnwIANEINIsalunisItadenousneulnsesn
mﬂmimmé’wﬂ?{m%mmmﬁqﬂ (Ultrasound) wag
FILNUNARIETEUYU ACR TI-RADS Tunsvunesugieson
InseudiussuLiisufudinsaaduilontanedingiain
nsudaseulnseualulsineruiagnsfndivsslevy
lunsfnnsesuazdivanlonianainlunisidadeugis
dlosannui Sensitivity Wag Negative predictive value
6N fiusslevflunisuszifiunnudssnsifuussweiou
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nnsAnEAdNULLuLNlun1sAtiage Sentinel Axillary Lymph Node lagiiieiu

1
=

351979 Frozen Section iU Permanent Section Tugfuaeuziasinuun
l5INEIUNAWNETUTNY Wieylan

a a
BNYIN YUND
NANUNEITINEINIEINIA LTINETUIANNTTUTIY Wyaylan

UNANED

Fnquazasd: ioUsnduauusiugivesnmsiadedeminimiessuiiuauinasnusluitsusdadudaeisns
asraruiloutifienuds (frozen section) Wisuiieufiunmsnsiaduiiouwuuanas (permanent section) & lsmenuna
NNSTUIIY Nwaylan

ABmsAnen: WunsfnviBanssauuwuudeunds (retrospective descriptive study) WiudayagUieuziasiu
LWﬂ‘Miﬁﬂﬁlﬁ%’Umimm sentinel axillary lymph node $ewinal W.A. 2558 — 2568 41U 265 518 IATIZANANT
»323 frozen section LiBUU permanent section IngA1uIuAIAIINL (sensitivity) AUTNIE (specificity) AviTuE
NauIN (PPV) Avinunenaay (NPV) hazaA1muusiugn (accuracy)

NANTSANY: @ﬂqsﬁmqm?ﬁ 58.5 U msrasouthivdenads 3.8 seusess WU sensitivity Souay 92.7 specificity
$puaz 98.1 PPV Seway 92.7 NPV $ouay 98.1 way accuracy Sevay 97.0 aruaaimadoudulngiinein
micrometastasis uavdes1iamanaiiaveinisiatuioudidenuds

d3U: N39599 frozen section va4 sentinel axillary lymph node luftheuzisasuuiianuududngaasiivszlomilunis
Ussiiussariamsinga freansnsnssndneldosnaiissaninim msiamnamnmuinsluewanesfisnsannsld
WiALALESY WK immunohistochemistry NsAaseRUliana wagsru digital pathology Wiowinaablunsesadfady

AdAgy: sieudundsauiitug n1sasratuioudidonuds uziSusiun anuLiug

finsi: 9AR YuNed Fusiuatu 23 naAIneu 2568
anuNAnse: NAUNUNETININEINA TsaneruIannsBusyiiyelan wilvsiuatu 2 fquieu 2569
dua: apicchum@gmail.com FusuaduAnu 15 dquieu 2569

NNIRNTINYIANRATHINIWLALITUNNNITUWNE T 41 20uf 1 unsAn - dquisu 2569
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ORIGINAL ARTICLE

The Study of Accuracy of Intraoperative Diagnosis
of Sentinel Axillary Lymph Node by Frozen Section
Compared to Permanent Section in Breast Cancer at
Buddhachinaraj Pisanulok Hospital

Apichat Chumtong
Department of Anatomical Pathology, Buddhachinaraj Pisanulok Hospital

ABSTRACT

Objective: To evaluate the diagnostic accuracy of frozen section examination of sentinel axillary lymph
nodes compared with permanent section in breast cancer patients at Buddhachinaraj Phitsanulok
Hospital.

Methods: A retrospective descriptive study was conducted including 265 female breast cancer patients
who underwent sentinel axillary lymph node between 2015 and 2025. FS results were compared with
permanent section, and sensitivity, specificity, positive predictive value (PPV), negative predictive value
(NPV), and overall accuracy were calculated.

Results: The mean patient age was 58.5 years, with an average of 3.8 lymph nodes examined per case.
Frozen section demonstrated a sensitivity of 92.7%, specificity of 98.1%, PPV of 92.7%, NPV of 98.1%,
and overall accuracy of 97.0%. Most discrepancies were associated with micrometastasis and technical
limitations of frozen section preparation.

Conclusions: Frozen section examination of sentinel axillary lymph node in breast cancer shows high
diagnostic accuracy and plays an important role in intraoperative decision-making, effectively reducing
the need for reoperation. Future improvements should incorporate adjunct techniques such as
immunohistochemistry, molecular assays, and digital pathology consultation to enhance diagnostic
sensitivity and service quality.

Keywords: Sentinel axillary lymph node, Frozen section, Breast cancer, Diagnostic accuracy
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UNUI
vzifaiundunzifeinuldvosigalumandgs
waziduanmanisidedinanugSedududu q satelan
Auaffves GLOBOCAN ugziSudunludseinealned
AN 213.32 sieUsynng 1 wauau 1 Jagdunisinunusss
Wunfivaneds nrsdmdunazians st maeusinm
$AuS (modified radical mastectomy with axillary node
dissection) 1un1s$nwmidsfifounnnisnage axillary
node dissection agin1gunsngould 1wy AglINUIL
ALYV IR IUTILNARIEA AT UNATALEURAT D
9 MsTIUIaRMs ensUinluaEess nndelafn®?
U w.A. 2520 lay Cabanas RM* lasinn1sasiama
RoNTNMEDIUsNA9EN15UNINSEINBVeITadUYISe
(sentinel lymph node, SLN) agsi1 sentinel lymph node
biopsy (SLNB) 1dunisasiafietieuszifiuduisiene
Usuiliunsnseaneveuzdedontimaedd seunldiun
14iu axillary lymph node wuandiuselesdlunisanainu
Feslunisiinnnvunsndouninnisinga axillary lymph
node dissection tasanémuiiliiuzdinssaeanivouth
Widns sentinel axillary lymph node flaglaifaarindin axillary
lymph node dissection wawiilodns1a frozen section 1i3e
intraoperative consultation §3azanunsarindeuiunis
rndinfeuldassiliaunsasnaularidneuldlundusiels
Foadaauldunsndavansnds S3n1sesialnethreiniumdes
#5797 frozen section WALWNSULANGITNSIIUNALNLNNE
grinnngly 30 unil Tnealuunisasaa frozen section
Tuluiswmadesdy s1dudosiduiedeuinndesd
Waea1nn13i frozen section unaseandu permanent
section wazssunaliusisaummendineaeluds
ANM5I9 permanent section 5@L‘1‘Jumiiﬁaﬁa%uqmﬁw
NASNUMIUITIUNTTUEMANSAN LUAUSEINA
Aenfuanuwdugn frozen sections Wisufiu permanent
section lumsifadeseutiundes sentinel axillary lymph
node nuddianuhiazanudnwizgwn® lagnuin
famihegii¥orar 74.7 - 100 wazwuANUS IR TToTAL
98 - 100 AU NIIAUSDEAE 93.2 - 98.5 dnMSANWIVDY
Hashmi lagands® WuanAuaiuegszning macro-metastasis

WAy micro-metastasis AUUANA1AUIABAIULL UL
484 macro-metastasis dauharausnysesay 100
wardosar 100 luvaisfinuuaiug e micro-metastasis
finnulifieefesay 33.3 uwianudunisdgunioundu
macro-metastasis 5888y 100

drusuludseinalnedauidelul 2023 lae
Unaly o¥us519)s UazAug® 1#v¥nisAneainduile
186 519 fmuliSevay 85.45 AU LWIESEaY 100
wagAIANLNLESesaY 95.70

NENUNEITINGIN1LTN1A 15INYIVIANNTTUTIY
fiwaylan AUTN130333 sentinel axillary lymph node
Tusgninenisiafnsaud® 2552 wazdalsifinisfnwany
wiugilunsitedereutmdes sentinel $nusluszwing
nsese TulsameruianmsBussiivalan gAnwIadaig
aulaihnisAnwnisAineranuutiuglunsitady sentinel
axillary lymph node lnglfigusening frozen section
iU permanent section 1u;§ﬂ’mml§uéjmmﬁ lssne1una
yWnsdue fualanitethdeyaluiieuiiisuiunisnm
u 9 wazdeyaildazianusulssnsliuinisvenguany
ng1sIeneinanely

BnsAnen

n3vedanssaun Wudeyadounds (descriptive
retrospective study) Iﬂaﬁ‘?mqﬂi:mﬁl,ﬁaﬁﬂw’mmuLL;JuETw
Tun157383dy sentinel axillary lymph node lusgwinenns
Hdalae3s frozen section \ieufunadilu permanent
section 7 lssmeunannsTus1y fwajlan laguanstoya
anuly amnudumng Avinelsadlenanaaeuiduuaned
yhunelsaidenanaaeuiiuauuazaanuutiugr n1sdnw
laen1sifiudoyasinuanisnsa frozen section wazwa
permanent section finguamune3ingnmeinia lsmeuia
wstusny funlan meideilldihunsiansanivsesnin
AENIIUNIIIEETIUNTITeTuaed Tsmeuannstusy
fiwaflan aamilsdeiuseaanil HREC No.079/2567 asiuil
17 NINYIAN W.A. 2567 LnaueinsAniiengUle (Inclusion
Criteria) Idfmualinuideuludsdeluil inafids sentinel
axillary lymph node Juiiloanlaildluansasaninla q
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sewnatudl 1 uns1An 2558 fe 31 wnaw 2568 waxdinis
1577 frozen section Wazdna permanent section guduna
My aulfinevddiumaitedutuusdasuundusn
fnan1sitademeanesinenunnewindungiSadiunsyey
ananu (invasive mammary carcinoma) ERHETRR R
nausyezanay (carcinoma in situ)
dunugin1sAneanUszens (Exclusion criteria) o
\wafids sentinel axillary lymph node usdsluansasanin
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Prediction Model of Physician-diagnosed Asthma
among Children Aged 1-5 Years Presented with
Wheezing Episode in Uttaradit Hospital

Natthadol Porkaew, Aphitchaya Arunchaeng, Napat Vorapandisan
Medical Education Center, Uttaradit Hospital

ABSTRACT

Background: Wheezing is a common symptom in young children, particularly those under 5 years of
age, and is associated with the subsequent development of asthma - one of the most prevalent chronic
respiratory diseases in children worldwide. Diagnosing asthma before the age of 5 remains clinically
challenging. Data from Uttaradit Hospital indicate that respiratory diseases represent a major health
burden, with asthma ranking third among all respiratory conditions, underscoring the importance of
studying the relationship between early wheezing episodes and asthma diagnosis in children.
Objective: To develop a prediction model estimating the probability of receiving a physician diagnosed
asthma in children aged 1-5 years who present with wheezing episodes.

Methods: Children aged 1-5 years admitted to the pediatric ward of Uttaradit Hospital with a wheezing
episode between January 1, 2020, and July 31, 2025, were included. Those with a prior physician-
diagnosed asthma were excluded. Categorical and continuous variables were compared, and associations
between potential risk factors and asthma diagnosis were assessed using univariable and multivariable
logistic regression with backward elimination, applying a p-value threshold of 0.5. Odds ratios were
subsequently converted to log-odds coefficients for model development. Model performance was evaluated
across four domains: discrimination, calibration, internal validation, and clinical utility.

Results: The developed prediction model demonstrated moderate discriminative ability (AUROC 0.76;
bootstrap-corrected 0.73) with good calibration (O:E ratio = 1; calibration-in-the-large =~ 0). Internal
validation confirmed model stability with no evidence of overfitting. Decision curve analysis demonstrated
clinical utility beginning at a threshold probability of approximately 0.30.

Conclusions: The prediction model can satisfactorily classify and estimate the probability of physician-
diagnosed asthma in children, with predictions consistent with observed outcomes. Further studies in
larger and more diverse populations are warranted to confirm its accuracy and generalizability.

Keywords: Prediction model, Childhood asthma, Wheezing episode
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' HEALTH SCIENCE CLINICAL RESE!
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Study flow
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ANl 2. Study flow of the study of the Association between wheezing episode and the prediction of physician-

diagnosed asthma among children aged 1-5 years in Uttaradit Hospital
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ms’mﬁ 1 Baseline characteristics. (n = 179)

Female 0(0)
Age (years), meanSD 0 (0)
Allergic rhinitis 3(1.7)
G6PD deficiency 2(1.1)
Thalassemia disease 2(1.1)
Atopy 14.(7.8)
Preterm labor 9 (5.0)
FH of asthma / AR 8 (4.5)
Nutrition status

Severe underweight 17 (9.4)

Moderate underweight

Mild underweight

Normal

Overweight

Obesity
Environmental exposure

Passive smoking 20 (11.1)

Air pollution 36 (20.1)

Keeping pets 25 (14.0)

26 (32.1) 35 (35.7) 30.638
3.3+1.0 2.7+1.1 <0.001
12 (15.4) 6(6.1) 0.049
5(6.3) 3(3.1) 0.469
4(5.1) 3(3.1) 0.702
17 (25.0) 10 (10.3) 0.018
10 (12.4) 11 (12.4) 1.000
26 (34.2) 19 (20.0) 0.054
0(0) 0(0) 0.075
1(0.6) 2(1.2)
9 (5.0) 10 (5.6)
44 (24.6) 64 (35.7)
14.(7.9) 6 (3.3)
8 (4.5) 4(2.2)
18 (25.7) 12 (13.5) 0.066
8(13.6) 8(9.5) 0.591
15 (23.08) 5(5.62) 0.003

SD: standard deviation; FH: family history; AR: allergic rhinitis; G6PD: glucose-6-phosphate dehydrogenase.

NAITIATIZALUY Univariable logistic regression
Hadviiduiusiunislasunisitdedelsadin leun o1y (cOR
1.84, 95% CI 1.36-2.50, p< 0.001), lsmilayayndniau
NDAUN (cOR 2.83, 95% CI 1.00-7.99, p = 0.049), N1
AW (COR 2.92, 95% CI 1.22-6.96, p = 0.016), Usziflsn
avselsagiiuwiluaseunis (cOR 2.17, 95% Cl 1.08-4.34,
o = 0.028), ns1asadnslutiu (cOR 5.66, 95% CI

1.83-17.55, p = 0.003) wagnsdudaniuyvd (cOR 2.34,
95% CI 1.03-5.29, p = 0.041) aghslsinu wdsUsumenis
ATIERUUY Multivariable logistic regression ‘W‘Udﬁmq
(MOR 1.76, 95% Cl 1.27-2.44, p = 0.001) uavnsiesdn’
aelutu (mOR 4.25, 95% Cl 1.26-14.33, p = 0.019) &4
AslanudniusAunsiasunTitadelsaiinogsiitodAy
N19adA (M15197 2)
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151991 2 Univariable and multivariable logistic regression analysis.

Age 1.84 1.36-2.50
Allergic rhinitis 2.83 1.00-7.99
Atopy 292 1.22-6.96
Family history 2.17 1.08-4.34
Keeping pets 5.66 1.83-17.55
Passive smoking 2.34 1.03-5.29
G6PD deficiency 1.99 0.42-9.48

<0.001 1.76 1.27-2.44 0.001
0.049 2.34 0.75-7.27 0.142
0.016 212 0.76-5.87 0.150
0.028 1.51 0.70-3.29 0.296
0.003 4.25 1.26-14.33 0.019
0.041 1.61 0.62-4.15 0.325
0.386 2.86 0.53-15.56 0.224

cOR: crude odds ratio; Cl: confidence interval; mOR: multivariable odds ratio; G6PD: glucose-6-phosphate dehydrogenase.

a4 3 Log odds.

Age

Allergic rhinitis
Atopy

Family history
Keeping pets
Passive smoking
G6PD deficiency

cons

0.56 0.24-0.89 0.001
0.85 -0.28-1.98 0.142
0.75 -0.27-1.77 0.150
0.41 -0.36-1.19 0.296
1.45 0.23-2.66 0.019
0.48 -0.47-1.42 0.325
1.05 -0.64-2.75 0.224
-2.53 -3.61--1.44 <0.001

Cl: confidence interval; G6PD: glucose-6-phosphate dehydrogenase; cons: constant.

druSumswauLuUsanInsiung Adudszans
INNTTIATIEALUU Multivariable logistic regression
gminunuanslugy log odds (M5eit 3) Taemuindudsi
fandudszandiau laun 918 (coefficient 0.56, p = 0.001)
LaENSIAesER s (coefficient 1.45,p = 0.019) %ﬂﬁdaué’ﬁm
Tunisasrsaunitsiuelsaiinluiin amsfiaind (con-
stant) YB4LUUTI@ABAVINAY —2.53 (p < 0.001) AUNITLTUEU
(linear combination) vasuudnassviuiglenanisidulsa
Faludiniléde Summation of log odds = (-2.527951) +

(0.5648594 x age) + (0.8501767 x AR) + (0.749569 x atopy)
+(0.414801 x family history of asthma or AR) + (1.447714
x keeping pets) + (0.475616 x passive smoking) +
(1.051881 x G6PD deficiency) il age {Husuusdeiilos
(continuous; Tunihel) wag AR, atopy, family history of
asthma or AR, keeping pet, passive smoking, G6PD de-
ficiency 1uduusngu (categorical; 11 0 = uidl, 1 = 1)
91niuen Linear combination axgniluuaniiuen odds
wazAwuanuhazduvesnsifulsaitaluinlaain Prob-
ability (%) = 100 x [odds / (1 + odds)]
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ms’mﬁ 4 Internal validation

AUROC 0.760 (0.689, 0.832)
Slope 1.000 (0.631, 1.369)
O:E ratio 1.000

CITL 0.000 (-0.327, 0.327)

Bootstrap shrinkage NA-8

0.729 (0.662, 0.794)

0.753 (0.052, 1.096)

1.004 (0.832, 1.167)

-0.003 (-0.399, 0.415)
0.735

UROC: area under the receiver operating characteristic curve; CITL: calibration-in-the-large; O:E ratio: observed-to-expected

outcomes ratio; NA: not applicable.

N15UTZUAMINAILITOVDILUUIIADY DINLEULAY
ROC (receiver operating characteristic curve; ROC curve)
1am1 AUROC = 0.7604 (95% CI 0.6892-0.8316) (J’l'lW‘ic/‘i 3)
nN15UsEIY calibration plot Wul1 A1 O:E ratio = 1.0,
CITL = 0.0, uag slope = 1.0 LANINNUGNFDILAZAINAT
vosmsviung Tneefiviunelifiauaenndesiudeyaate
fluwnliuin overfitting lusedusn wasidulfsnisviuneg
In&afiududnads (perfect prediction line) (AWl 4)
HANTUTEHUANNINKUUTIAB9AIETS bootstrapping 200
cycles WU wuusaesdinsiiuszansnmiiaenndaiu

apparent performance laga1 AUROC = 0.729 (95% Cl:
0.662-0.794), slope = 0.753 (95% Cl: 0.052-1.096), O:E
ratio = 1.004 (95% Cl: 0.832-1.167), CITL = -0.003 (95%
Cl: -0.399 §13 0.415), A1 bootstrap shrinkage WU 0.753
(3191 4) avvieudenisanaissnmuenuuiiaotuas
auN50AUEANSNNLAR LasNan1SIATIERIY Decision
curve analysis wansliiuinuuusiassiuneglentanisidu
Tsmitnluiindifmundu (Asthma score) a1aiiusslamima
AATN 7 threshold probability Uszunas 0.30

100+

0254

0.00 4

0.00 0.25

Araa under ROC curee = 0.7804

0.50
1 - specificiby

AW 3. Area under the receiver operating characteristic (AUROC) curve.
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AWl 4. Calibration plot for predicted and observed probabilities of childhood asthma.
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Tunisadrawuudnans lawn aznsewaulesd GEPD way
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) &

vinlulssmeagashndiu fsadsediadu 2 Teadd
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giuilunsouass nsiidesdniluthu nmsdudaniuynd
waznmensatoulel G6PD dauanunsalunisiuungdie
TuszgAuyrunans (fair to acceptable discrimination) T
i1 AUROC 0.760 Tu apparent performance Wag 0.729
Na4n19911 internal validation #2835 bootstrapping
dlaiauiaus AUROC Tu Asthma Predictive Index 529314
Loose criteria tag Stringent criteria t¥11AU 0.69 (95% Cl
0.64-0.74) uadg 0.62 (95% Cl 0.57, 0.66) AUAGTU WU LU
$raesiuneiadnety § AUROC flunnndn ust AUROC il
qqmﬂﬁfﬂasﬁau’iﬂLL‘UUR‘haaﬁﬁﬁuﬁiumiﬁmu%ﬁuLﬁm 12U
mMaiiufudsdug Mieadeatuiugnssuviedandouile
WinUsgavsannisviune warludewesiuusinenny
wspaoule! G6PD warlsaondadille fhiranldlunuusiassi
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Tsmeruragnsdng Ussnoufutaserudesiuintie sy
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ORIGINAL ARTICLE

A Comparative Study on Progression of Kidney in
Stage 3-4 Chronic Kidney Disease Patients with
Symptomatic and Asymptomatic Hyperuricemia
in Uttaradit Hospital

Nuttapumin Thawonkul, Napat Dararak, Thanawat Sompongphan
Medical Education Center, Uttaradit Hospital

ABSTRACT

Background: Chronic kidney disease (CKD) is a major global public health problem affecting over 10%
of the population. Without appropriate care, CKD can progress to end-stage kidney disease requiring
renal replacement therapy. Hyperuricemia is common and associated with several non-communicable
diseases, including CKD. While symptomatic hyperuricemia may influence kidney disease progression,
the effect of asymptomatic hyperuricemia remains debated. Clarifying this association is essential to
inform effective treatment strategies.

Objective: To compare kidney disease progression between CKD patients with symptomatic versus
asymptomatic hyperuricemia.

Methods: We identified 2,515 adults with hyperuricemia using ICD-10 codes M1099 and E790 between
1 January 2020 and 1 September 2024. Using fixed-sample sequential sampling, 622 records were
reviewed; 200 patients with CKD stage 3-4 met eligibility criteria and were included. We compared
clinical risk factors for kidney function decline and analyzed data using descriptive and inferential
statistics.

Results: Of 200 CKD stage 3-4 patients with hyperuricemia, 107 were symptomatic and 93 asymptomat-
ic. Baseline characteristics were comparable between groups: most patients were male (p=0.861),
mean age was 73 years (p=0.344), and mean serum uric acid was 8.5 mg/dL (p=0.802). Colchicine use
was more frequent in the symptomatic group (90.65% vs 35.48%, p < 0.001). Higher serum uric acid
was associated with lower eGFR ( = -1.67, p = 0.001). Male sex (B = 3.99, p = 0.030), dyslipidemia
(B=6.67,p=0.044),and use ofrenin-angiotensin-aldosteronesysteminhibitors (RAASinhibitors) (=5.07,
p=0.003) were associated with higher eGFR. After adjusting for comorbidities and relevant
medications, the difference in eGFR decline between symptomatic and asymptomatic hyperuricemia
was not statistically significant (p = 0.162)

Conclusions: Among patients with CKD stage 3-4, kidney function trajectories did not differ significantly
between symptomatic and asymptomatic hyperuricemia (p = 0.162). These findings underscore the
ongoing uncertainty regarding the impact of asymptomatic hyperuricemia on CKD progression and
highlight the need for targeted studies to guide management.

Keywords: Chronic Kidney Disease, Kidney Function Progression, eGFR, Symptomatic Hyperuricemia,
Asymptomatic Hyperuricemia.
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91y szAunIngsntuden enstinaude (@/1df) Usein
Tsaenusiulafings Useialsaummiueiadl 2 Uszidlsn
lusiuludengs eniigielé3u @ntihyperlipidemic drugs,
antihypertensive drugs, antidiabetic drugs, allopurinol,
colchicine, NSAIDs waz furosemide) A1 Creatinine Wag
A1 eGFR éfﬂLLGﬁNﬁ‘WUﬂ’]’J%ﬂiﬂQ%ﬂiuLaﬁJfﬂQﬁLLazﬂﬂﬂ%ﬂ‘ﬁu’]
fanuludn 3 ads
nmsdessvideya

dayauiinTeimeseuunaunesldlusunsuaia
duSagunsneuiiumes (Statistical software)
ANNRFIUNNITIVY WATANNITAMUTUNUSVRIAILYS
(Occurrence relation)

auugiuman (H : Null hypothesis) : Faeidane
nangantudengviiniionnisiinsantiuvedlaliunniieanin
gifinnznsaginludengialifiennis

aunfigiuses (H_: Alternative hypothesis) : §U3e
filnnznsnginludongevdaiionnisiimssduveslaunn
ssnniifinmzninginludongevialifonnis
aun1sANUALTUEYRRMUS (Occurrence relation) : HAGWS
ke = £ @ormsnutinde / Lilenisuinnude ene e

UsgiRlsaanudiuladings Useialsaiunmnuyilan 2 Useia
TsaluiuludenasendUaelasu (antihyperlipidemic drugs,
antihypertensive drugs, antidiaberic drugs, allopurinol,

colchicine, NSAIDs Lay furosemide)

A0AN Y IUNSIATIZH

aa

n1siasgideyarindislusunsuadfdniagy

=

Taofmunsgiuoddymaadan p <0.05 deyaiiugiuves
nauAnwinaznquieuiiauinserineadifiganssaun
Iiun Aiade + dnudeauumnnsgiu (SD) uasdnuiuiosa
nswSsuiisunuuanenesEndnenguly Exact probability
test dwudeyaldennnm dudeyalelsunn mniinim
5A8fIUNALY Student’s t-test wagynliun@ly Wilcoxon
rank-sum test

N33R MeUNNUlY linear mixed-effects model
Tnafmuaan eGFR Wusuusnuuazldfuusdass laun
NGUDINTT SrEEAIAnMIN wasUfduiusseninangueIns
funamdeuiaufuiladeniuiiieates 1neld random
intercept LlBAIUANAIILUANAIIYEIAN baseline eGFR
seWinayAne F9agiiounuLUTUTIUTENIINGLRANS
Ainsgrssaudusnsnisiasunuawes eGFR sell
(slope) fin adjusted mean difference WoutAIITOLY
95% uay p-value uonINISauaniAszanauuliiies
eGFR (predictive margins) TulAaz9aINToUYT1IAM
Woitu 95% aeld margins plot WieraweSuneauuansig
VeI IAliulsnTEnINnguegtniay
3YTITUNNIIAY

lasusesaesssunsIdelunyed nAuenIINNIT
7915001938555V luLy s meuIaansAng nuneaY
TA33n15 COA-U1009/2025 Fuitfuses 25 fugneu 2568

NAN1SANEI

£
Sy

nsnudigtaeidnnznsaginludengs Mulse
nEosszeed 3-4 $1u7u 200 518 wisoaniu 2 naw léun
nauifthefifinnznsnginludengsvindeonns 107 916 uag
nquithefifianzninginludengeuialifennis 93 5o

(it 1) Tngdrlngvesfrelui 2 nqulumeiey
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(Sowaz 71.03 \isuiudesar 69.89, p =0.861) o1y n1sldendrulngldnuainuuandrsdusniiunislden

wAsUsyua 73 U (72.74+9.39 isufu 73.7619. colchicine fifanuuanssfuseneiifoddyniaia

56 U, p =0.344) fszfunsng3nluideniade 8.5 mg/ (p <0.001) tufe lunguiteiifinnensneginluidongsuin

dL (8.49+1.65 Ligufiu 8.55+1.58 me/dL, p =0.802) Heo1n15 wudrdwlnglasunissnesieen (Sevaz 90.65)

Snwariugiulunimsanvesfdasludiulsaiiunas  lensiingulifionsilddunisinudee (Gevas 35.48)
(15197 1)

Study flow

PR a Yo aa o 1 a a a a ¢
QU’JEW]iGﬁUﬂ’]i’JUR]QEJ’MNﬂTJ3ﬂi@]§Jj3ﬂ1‘lALﬁamjﬂ Tulssnenuagnsding
flawe 1 UnsIAY 2563 D9 1 Aug1e 2567 (n=2515)

nAaALunTs Fixed Sample Design (n=622)

Exclude (n=422)
- ftheiildzunsitadudulsalndess
svevi 1, 2 haz 5 (n=264)
- ftheiifinnglanedoundu (h=158)

Atheiilinmensnginludengs
ndulsalaEess sveed 3-4 (n=200)

Atheniinnensnginludeng AUeTiingnsagsnludenas
¥ilaian1s (n=107) ¥ilaLoN15 (n=93)

a1 1. Study flow of a comparative study on progression of kidney in stage 3-4 chronic kidney disease

patients with symptomatic and asymptomatic hyperuricemia in Uttaradit Hospital
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M990 1 anwagiugiwestieniznsngintudengdlulsameuiagnsing (n=200)

Male 0
Age (years), mean+SD 0
Uric acid level 0
(mg/dL), mean£SD

Comorbidity 0
Hypertension 0
Diabetic mellitus 0
Dyslipidemia
Medication
Antihypertensive
Antidiabetic
Antidyslipidemic
NSAIDs

Furosemide

SO O O o o o

Allopurinol
Colchicine
No use

Used for prn
Continue use

RAASI

o O O O

76 (71.03) 65 (69.89) 0.861
73.37+£9.82 72.04+9.97 0.344
8.49+1.65 8.55+£1.58 0.802
87 (81.31) 83 (89.25) 0.117
35(32.71) 42 (45.16) 0.071
75 (70.09) 69 (74.19) 0.519
87 (81.31) 83 (89.25) 0.117
35 (32.71) 42 (45.16) 0.071
75 (70.09) 69 (74.19) 0.519
16 (14.95) 21 (22.58) 0.166
29 (27.10) 27 (29.03) 0.762
74 (69.16) 58 (62.37) 0.312
<0.001
10 (9.35) 60 (64.52)
13 (12.15) 9(9.67)
84 (78.50) 24 (25.81)
48 (44.86) 41 (44.09) 0.913

SD: standard deviation; RAASI: Renin-angiotensin-aldosterone system inhibitors; NSAIDs: Non-steroidal anti-inflammatory drugs

o

‘Ll?]ﬂﬂ’]ﬂ‘u i”ﬂUﬂiﬂUiﬂIULaaﬂ‘ﬂﬂﬁJUﬁﬂJ WUSAU

° u

AN eGFR flanadiade 1.67 mL/min/1.73 m. eensditioddny
naadd (B = -1.67, p =0.001) luvauznameasiien eGFR
Laﬁaqmdm@q 3.99 mL/min/1.73m. egsiitidAgneaia
(B =3.99, p = 0.030) Sadsnsianzluiuludengduius
ffur1 eGFR figeiuiads 6.67 mL/min/1.73m. ognaditle
d1fyneadd (B =6.67, p =0.044) wazn1slden RAAS

inhibitors duSue eGFR figetiuiade 5.07 mL/min/1.73m.

odwilludAnmeaii (B =5.07, p =0.003) efinnsanilady
Suilivrdestomauds nuidieiiinngnsagsnludon
gevdalaifenmsiiuulduiiesiian eGFR woenguiifinnig
nsngsntudengviinliiennisuarainiionnisliunnsneiu
(coefficient = 0.670, p = 0.162) (A5147 2)
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A15197 2 A1SIATIEINISONDBLLUUTNT LN NNAYEIFN UL DINITNIIARTNLALNSIUABULUAIYBIONIIN1SNTBILA
TagUseanunasuSum LU ILLE?

Symptomatic 0.520 -3.63-4.67 0.806
Duration (per year) -1.891 -2.60-(-1.19) <0.001
Sympt##Duration 0.670 -0.27-1.61 0.162
Male 3.991 0.38-7.60 0.030
Age -0.052 -0.21-0.11 0.532
Uric acid -1.667 -2.67-(-0.67) 0.001
Colchicine 1.777 -2.22-5.78 0.384
Allopurinol -0.769 -4.17-2.63 0.658
Dyslipidemia 6.670 0.19-13.15 0.044
Diabetic mellitus 1.820 -7.14-10.78 0.691
Hypertension -2.467 -9.60-4.67 0.498
Antidyslipidemic -5.625 -11.98-0.73 0.083
Antidiabetic -6.310 -15.04-2.42 0.157
Antihypertensive 1.878 -5.00-8.75 0.592
RAASI 5.068 1.73-8.40 0.003
NSAIDs 2.307 -1.75-6.36 0.265
Furosemide -2.532 -6.07-1.00 0.161
Constant term 58.652 41.83-75.48 <0.001

Symtomatic: Effect of Symptomatic alone; Duration (per year): Effect of Duration (per year) alone; Sympt##Duration:
effect of interaction term alone;
RAASI: Renin-angiotensin-aldosterone system inhibitors; NSAIDs: Non-steroidal anti-inflammatory drugs; Constant term:

effect of Symptomatic==0, Duration==0, interaction==0
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anuseNa
MnMsEnEnsuriuguesiaeiidnnenaaginlu
denas nuingudiegsdulvgidumee” uaziviseny
Faud 65 Vil Ssaenndesiutoyaszuinineifieny
Tinnsiinuldvesludgeeny Tnsamemars ogdlsfio
FowSeuiisussninanguiifiennts wagliifiennns wuima
wazegliunnenaiu agviouindadeiiugiuisansusznng
Lyilazdvnasenuunneeseninngy
Tuvirussifeadulsasiunaznisldediulag
Lunuaauuanaefuseninsasngy eniiunslden
colchicine Fanuldvagninegiifivdfynisadalungs
FUnefifennsasnadefuuuImane foATuuglAle
colchicine Tugfthefiflenmsiureslsanig
N153A3129eE Mixed-effects model with random
intercepts vutadusau laun e angseRunsaginiuion
WaLNISIeN (allopurinol, colchicine, furosemide, NSAIDs,
antihyperlipidemic drugs, antihypertensive drugs Wag
antidiabetic drugs) mamﬁmmwudwssﬁmiﬂQ%ﬂiuﬁamﬁ
gedfusiuan eGFR flanasognsdifoddy Teaenndoei

MSANINDUNLIN >

wazdensuiunalnneasineiiedune
aMensagingaunsanseaulvilin oxidative stress,
endothelial dysfunction Wag chronic inflammation auin
14 tubulointerstitial fibrosis uagtsan1saiuvedsaln®s®

waNNt NsAnTENUINTIEZUEN RAAS inhibitors
fipnduiusiua eGFR ﬁqﬁuaﬂwﬁﬁaﬁwﬁm AOAAADY
fundngiudsussdng fiesuienalnveselunguiiindisan
wsaiunelulnawesda’’ anlusAululaais' uagvraons
sufuveslsaln®® slesunsBudulunarenisiinuiuazgn
sl lunuamanvufiRves KDIGO 2024* fiwugtili RAAS
inhibitors Wuguanlunsvzasnisaiiiuvedsalalagiang
Tuffthefilusavlutlaany

e9lsAmIN wan1sAnWINUILNATIBLALNASE
amgluiuludengs danuduiusivan eGFR ﬁqa%uaeha
fifuddynneadd Fawansa1aenuansAnyneunives
International Journal of Molecular Sciences (2021)*°
fszyimaneiinundssionindesvedlamnnitnands

AMULANFAAINETY DIALVOUDILATIASIUTEINNTANAN

sefu $297g 15A520 maenLIBAsAIUANEIUUsAILl
WillpuiusEninansanm

dmsunngluiuludonas winalnnimedaisine
awthaned fdwiliAsenudemeveds uazmsisans
1An glomerulosclerosis™ WANANSANY NG ULERHadWS
Tufiamansafudnu Gsenvagvioufvoniniendin nande
fuaeildsumsiteduiniianeluiuluidengs snldsuns
Ananugunmegslngdn suddasunisshwimeeanluiu
W statins eivdngruiansaaniusivluliaany uaxd
AnaLTATY reno-protective Usdtu Snvidaliquiannis
Sniauuazan oxidative stress Fsanaildutngvrasnsiden
vaaln?

dmsuiadedu o ldun winmnu ANudulaings
AABAIUNS TN allopurinol, colchicine, NSAIDs, furosemide,
antihyperlipidemic drugs, antihypertensive drugs Wag
antidiabetic drugs lduiusiuA eGFR Feanainainaau
WANANNAUIUIAENTEEIAINT T NaDRIUAN BRI LAN Y
vasUsEmnslumsfnm

ey inTesidae Mixed-effects model with
random intercepts LiiomuAuANETouTasTDyaLAY
UsutadesmiiAeades wuinisanasuesr eGFR sewing
faaesnduiaosngulsiunniistu Tnoddaonguiilsd
g nsiiAn eGFR anasinindemsdinnudflunisddn
dHosnnvsdhiinenduiionafienudssiignuestiumnlsl
I§sumsanmuegndlnada ey mslvanuddniugUae
fifinngnsnginludengedalsifionmaiutumnnirdidy
ogfluiligtuisidnsinufifiiundodmnntunasiisvey
natnnseIuIuniieBudunadns wazvavatiuayu
IMINsnssavsaadmiugtaeiiaiznsagin
ludengsluournn

JolauBuUY
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fiszaznansinmufieuiuninfiefivauwiugvenis
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NSUANEI

nIAANE: Mswautagilatlsauzifialdnsigruannlasunistnan
WWanansineu (Colostomy) Nillsasaumdnuaulaiingd

Iwdns fuun
nugtheuendagnssu lssmeualdmssenadugiuas

UNANED

Tsenzifedldnsaduligmansisuguitdify ns3nwimensidaidamnsidien (colostomy) Faeszune
999szuaziislenasendin uidmansznusesianie 3nla dsan waznwdnual Inoamzludinetlsndsz i wu
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waznUILNSEUILMINEIIa flhelsauzidsdldnssdnasiildunsindailianansiiien (Colostomy) Aflsasau
awsladings wieiduunmaljifuasuvdsdeyassdsdmivyaansmanisunmd TnoidunsanuiBsmssannnsdl
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fifllsasweudiuladings Anwidausifousnsauiaswion 2569 usiudeyannnisussdugiie dunvaiani uay
nuyunvsadeu namsnwmuimenuiagiisuendasnssuiiguagtislsauziSedldnssdruanaildsunsingaidn
ymaifiosmantiies (Colostorny) fifllsmsauaruduladings funumadalunisdnmannududeuvestsaid
sumeuazdnle maquasedlnddauasliitidiusin Paelifinsansanauwnuguanuies innnusiule sewsuvans
Fiew wardnanmdinfiatu aguldinisguadtielsausedldnssdudredlésumsindndanmsiten (Colostomy)
Afsasrmanudlaiings danududeu nerunaiadunalndrdallumsnaunuguasefouiietesiunzunindou
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CASE STUDY

Case Study: Nursing Care of Lower Rectal Cancer
Patients with Colostomy with Comorbid
Hypertension

Phaijit Tunmang
Outpatient Surgery Department, Chaophya Abhaibhubejhr Hospital

ABSTRACT

Rectal cancer is a major public health concern. While colostomy improves survival, it causes
significant physical, psychological, and social impacts. For patients with comorbidities like hypertension,
strict preoperative control is crucial to minimize complications such as infection or cardiovascular
issues. Integrating the surgical nursing process with the Enhanced Recovery After Surgery (ERAS)
program prepares patients and families, reduces risks, and promotes effective adaptation to living with a
colostomy, thereby improving overall quality of life. This study aimed to analyze and evaluate the nursing
care process for patients with lower rectal cancer undergoing colostomy surgery and presenting with
comorbid hypertension, establishing evidence-based guidelines for healthcare professionals. This
descriptive case study purposively selected one patient with lower rectal cancer undergoing colostomy
surgery and presenting with comorbid hypertension (January to April 2026). Data were collected from
the patient, caregivers, and medical records. A holistic nursing plan was developed, supported by literature
reviews concerning patients with lower rectal cancer who underwent colostomy surgery and had
comorbid hypertension. Consultations with multidisciplinary specialists and nurses caring for patients
with lower rectal cancer undergoing colostomy surgery and presenting with comorbid hypertension
guided continuous evaluation from outpatient visits to home care. The findings reveal that outpatient
surgical nurses are pivotal in the comprehensive care of patients with lower rectal cancer undergoing
colostomy surgery and having comorbid hypertension. Tailored interventions address physical limitations
and psychological stressors, empowering patients in self-care. Promoting active family involvement and
providing emotional support significantly boosts patient confidence and stoma acceptance, facilitating
optimal quality of life. In conclusion, nursing care for this specific group is complex due to cancer
treatments, comorbid hypertension, and lifestyle modifications. Outpatient nurses are critical in planning
safe, continuous care to prevent complications. To enhance comprehension, developing visual teaching
aids, such as illustrated handbooks or QR codes, is highly recommended over verbal instructions alone.

Keywords: Lower rectal cancer, Colostomy nursing care, Hypertension.
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Tsaugi3ad1ldlvg) (Colorectal Cancer) (Hulsaiidl
Auguust tnenudududu 3 vedan sesainuzisaen
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aules ldannsaufuironisidsunlawesienie wie
ldgausumsiininsifiey envdmansenudenunmainly
seere1? biinauinatunslddindseaiu uasiilug
nsudndssnnddauld’ uenmninmsguatiaelsnusiss
aldmssdnansiilasunmsindmdavsiion (Colostomy)
fiflsaswanudulafings maldsunsqualinseungunie
PIAUTTANTAIN JOUAIHANDITUVUITNITHUNNUALDIANT
vy 19y SusuvuLazninens Jedialdaegdunis
damgunsal mngUieiianneunsndauannsinwinay
nmeanuiulaings asvibissernantunisdniindhwdalu
Tasmeru1a (Admission) 12wty uATlians warsuiu
fedliypainsianzmeiiiunisousuuasiBeorvglunis
aua luduaunnuinis msguagiledndudesendessuy
n1sauakuvanaIvl tnedunng Idygunnd wazne1uia
sguangrseiiomnszernsinw legsannisiinane
uwnsndeuliostign nmevngUasfeanduiiifunisinm
%1 (Readmission) awifiunseduduny nineIns ifiunise
UYBIYARINS
nsneuagiielsauzidsanldnssdruansitldsunns
WA nmnsifien (Colostomy) Afllsnsamnrmsiulafings
fanududeu iesndosmuarnisduthsnnamevedse
amranudulafings waruuuuaun T TInTURsul Fedu
HAnwdsdianuaulafinyinisneruiagiienguasnand
Tneneruiaglinisgua Sududediinueuazainudiuigy
Tunsysannisuudanisdanisnafiasuasdquaniu
NEUIUNITNEIUIAAAENTTY AIungullewsy (Orem’s
Self-Care Theory, 2001)® dadunuiAniyduaiuai
ansavesyAnalunsguanuailendlisaunnyiin ua
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autes tielugnisnnunutismdefimnzay dmiu
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Foalpuinsguansiiien msvhanuazein Msiasugs
5995UgATE MsFanAANIEIMINdeU TINRamsUTuasy
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2) Wunumnisguagtielsausinldnsediuan
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pRp ' o a P v v P
nilsarueuiulaings iveldidudeyalunisfinm
7) U nnEganien1a unndiiguainw neuiadn
= o v & oy | | av Yo
fianudnglunisauadUlslsaugsaldnssduanilasy
I oa a A | ) a
M31AnUansiies (Colostomy) Tisllsasiuaduiulalings
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WINENTINTNNMBLAZILNUNITINYILAEN1THBINABININING
i (Colonoscope) ffthefinnuissanlsarusidading: way
foudtnnsuiindvwaduihugudnats 2 wuiuns Uasuag
uaztaninn unndddssefingliidriunssnuilsmeiuna
Wnszenasdugiuas N15389seWINSU: Internal Hemorrhoid
Grade 4 WARTIINNINNINLUN WU mass at lower rectum
and anus a@sduuz5ealdnss (RO CA rectum) wwwe
Fmsasafisfindaeds Colonoscope with Biopsy a4
mﬂﬁ?uﬁﬂ 5 Ju Wa: Ulcerative mass lower rectum Wagua
pathology Dx: Rectum, biopsy; moderately differentiated
adenocarcinoma. wan1ni uwnndddudunalnnisin
CT Scan: whole abdomen wawu CA lower rectum Wngaa
WS UANMILTBIN19ENYIS (Loop Colostomy)
agslsfinu fihelussezusnuiasnsiidauazlieeusunis
sy unmdTedsUinuunndiamgmeinuuzadie
finsarmadenmssnuau il Mnndwmisesseslsaiio
Tnansutin mardailannsiisudmaduwumenisinm
fvmnzaudian neriagtisuendasnssudaiunumardaly
mslideyaliuthdUiswasand msindnagldsunisauaan
Fusavienn ynszezmainvitelrifiieiaasnde e
wazgAuANE A uardnaulageuNIfn unndTainyi
HIAALUEN 1 dUA9 TIszezIa U UlsINeIUIATNII LY
Wunan 5 Ju dafiaaueinsudsdmiieg 2 dUavi wuin
AUiedensiaunfniviiiseunsifisnaenuay uazdl
Joyygalaaealaiiiidy Feuszaulinuneiuiaanzma
AuaNINSLTiey Lﬁaé’ug’nmiqﬂmmmmﬁn IATORERISEN
selsangruavayTiiiessdsnuvududiudaly

IMsEARY: dsranlsameruiandunsys meenis
fnugansrUudenan 2 asy melu 1 Fureusnlseweuia
fifouduusnavmminuuinUssanm 2 wufuns dnvo
U AN LazdinIN1TUIANUNYIDT WNNEINLRUADINABINIY
{iuens (Colonoscope) whlflosaniianuidss Sadwielse
ORI TELRABYLUAT

UszdRnsdutaedaglu: 5 Weunoumlsmeiuia
fiornsviosynidoss gnuduties Yaamirsuinamasuin
wariifeudusenmemisminduuieads dhiumsshunilse
woruraud lasuenszuiesiiadiatazenuidunimsmdn
9IM5AT 1 Weudeuin diegranszduidonan

tahswagdifeuiuiivisminuunn 2 wuiuns wazdhiu
mssnwiilssenuiandundyFauensi asnsandutiuld

Uszifinmsudasluafio: flsavsshmanusiilaing
Huszezne 10 T fudssmugisiaiies

Uszannisune: il

Uszifimsutaeluaseunda: linulsziRnsidulae
miglsnieusaviselsaneiugnssy

wuvwnunsanliudiauazuseinduda: enduagiv
5381 Yasve avlsd uazvanuve 1 e sz iRnugsidu
Uszdn (Andasnuda 2 U) TuseiRguynd (Bnguanuda 5 7)
ﬁwqaﬂﬁmau%’uﬂizmummﬁﬁqéw DWNTENT AU LU
a1u fioy Wulszan

N15UTEAIUANTNINNIEAUNTZUL:

1. U19malY: gUshanenge TuntiFed Aauvs
goumds avhldandu

2. dysyraudin: aaunnisnaniey 36.8 peAwATYA
Fwas 95 aSyndl Shsrmavela 18-20 Ayt e
la¥ie 149/96 fadiunsUsen

3. szuuvszam: {UaeFEndaf msiunan anud
uazyAnagndes insidoulmsneneldund siheudsls

4. faitia: fnaesd Rauvhs Lyt ulleduiinazenn
WOAI3

5. fswewazluwih: audvnadus fadu ldfueuss
fitswe menvaestisanes SUfTSemeuauewauaNY
T 2 913 Tunthuwazutanlivan SuduinUndladuinuaa

6. n32sanuaznIsiunigla: nengus1alnd
aunnsAud dnvaurnsmelaasiaue laiflonseumiey
Sasnsmela 18-20 afe/unit ldwuidesiauniluven
(No crepitation both lungs)

7. virlawagvasaiden: nsifuvesidlaadiaue
laiwuides murmur a3 70-95 afs/undi

8. YasiauazmMauAue1MIs: niviewdis naly
ntee lddudsinaindeulmussdldund

9. néilauaznszgn: lassadadneniesund lainy
soulsa Lifinsvinueragy Motor power grade = 5

10. ssvuduwug: linuauiaund Sumeguinduass
913 Livaw ldfivauna Jaanzlaundlufidenuu

Uszilivanmanuazaeny:
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1. dnwdnla: yadnasu ladu 4. NTTUIUNITAN: AUVAAUHD HBAARBIIUATY
2. dnaluvial: Taufionelalupnudueguaznis  Wwase ununsudydgmdnlngndgymldienues

FNTITINVRIRULE fanwiandnatnsluuisaniunisel seserdunsatvayuy

3. A27UNTIT: TANUNTITNG TIT2LAULALTEEY  FULNRDIINAUTOUL
g17 liviasdy

NAN1IATIANRIUURNS

A19197 1 HaN15RTIINVIUURNS

BUN (mg/dL) 6-20 11.50 -
Creatinine (mg/dL) 0.51-0.95 0.78 -
eGFR (mL/min/1.73m?2) 90-120 86.11 -
Electrolyte Electrolyte Electrolyte Electrolyte
Sodium (Serum) mmol/L 136-145 138 139
Potassium (Serum) mmol/L 3.4-4.5 3.8 a
Chloride (Serum) mmol/L 98-107 104 103
Carbon dioxide CO, (Serum) mmoU/L 22-29 25 -
Anion Gap mmol/L 6-20 13 -
CBC CBC CBC CBC
WBC Count (cell/cumm) 5000-10,000 7,320 -
RBC Count (10%/cumm) 4.0-5.5 4.19 -
Hemoglobin (gm/dL) 12-14 11.2 -
Hematocrit (%) 37-47 35 =
Platelet count (cell/cumm) 150,000-400,000 325,000 -
Neutrophil (%) 50-70 57.4 =
Lymphocyte (%) 25-40 24.4 -
Monocyte (%) 2-8 9.7 -
Eosinophil (%) 0-4 7.8 -
Basophil (%) 0.0-1.0 0.7 =
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A15199 2 WANNSATIVITTAUEINNAULEDA (DTX)

Sugar (DTX) mg %

NaNYiBaUUANS: A1 eGFR 86.11 mL/min/1.73m? fi931
Laiguuss dmsulugthegeeny uaziilsannudulaings
nan1snsa9naUlnfla: Undn Normal 51,52 , No murmur
Sasnsituveidla 95 adyund

HaNNsAS2MNSeEAnen: linunnzendmideiilureade
viuden nuiilafivwelaidniles nsegnnsienund nszgn
Flaswarnsediaudnineansdng

Nan1saeINdas: wuneuiluna (ulcerative mass) Ushiauanld
EAGRIGRN

NANTSATINBNVLSIADUNAADS: NUKTIE LdRnTeduaIsnun
fRAUNR AN15RRENSTIUSIE AurUIUsEIN 1.7 Iwuflung
fianuasdeguionnivuzisadildnse wustestdedavans
wiie oA Ushunsegniansiu wasvnduduen fiany
avdoindumanszevessidludutomiwmies wugeiily
U wunmzdenunuisaesing iauﬁamasﬂizaﬂé’wé’«ﬁau
A15982R8UIN5Y: Internal Hemorrhoid Grade 4. R/O CA
rectum

nsidadeadagaiie: CA lower rectum
ns¥nenvasunng: Wensranuinduns S ldnssdiuans
WHVEIUKUNITHIAR loop colostomy HUaeiin1izAds
sulaiings newvendalasun1slyien Enalapril 20 dadnsu
Adasin vanth 30 cc SudsEmumeuhrauNsHEn AL
lafineglunueiund lasueufdiue Cefazolin 1 nfu
nrasaLdionmasndaileymiiauna 165U morphine
3 findn3u maviaoaidend yn 4 Falus illeflornisuan
AUaglasunsguanounisin svagrdn vidadnuanSe
mmw%amﬁ@uammmﬁﬁm QﬂaaﬁawawaﬁsﬁuLLasaﬂa,JWia
nuthuld whasllgguenlusuusymusiendies fil 1. Paracetamol
500 fadndu Sulsemundias 1 e wefueteden 4-6
Flue Weflonisuannsedld 2. Tramadol 50 fadn3u
fudsymundiay 1 din Fuas 3 namde s nanety u

70-100 82

nRnnsernsndssiming 2 dUnnsi (Fudl 25 funau 2569)
wufliluasnuassounnaiisunaziinigdidugslaasalni
Uszanunuiiuneruiaguanansiien unnddeielsamenuia
sayFiileliisadinm

ARYNAITNYIUNAT28ZNDUNIAA (T81-3)
YoAladenisnerunail 1: Tenmainanuldndoulunssu
NIVIN5Y
dayasiuayu:

1. Wnlwmatuiioanmsii Colonoscope with biopsy

2. fhenand “ndvanluneide”
Faguszasdnisneuna: elvigtasiinumieslunisiu
NIVINY
inainnsusziliung

1. ;ﬁi’haﬁmmw%aﬂumi%’uﬁwa%mﬁa

2. éﬂwLLamﬁwﬁ’]u,azwqﬁﬂiimﬁﬂas‘gﬁqﬂmuw%’aﬂu
N13TUNINANITNTID
fanssuMIsTNEIUIa

1. UYszidluannginlawaenisaanisaivesdUiesonts
SUNSTUNANTIITULD

2. ATIADUNANITATINNNYITINY18E19)NABY
ATURIU

3. wisfthelsmanuimatudesenuds Tasunnday
Dufudamauaznaumunisinusiuilisuargf

4. Walenalvirtheuazatnanudeasdeiuneuna
‘M‘%au,aﬂL1J§auﬂizaum‘az:ﬁﬁ’uﬁﬂw'ﬁwguﬁm%’ﬂmﬁ’wkﬂ
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CASE STUDY

Case Report: Management of Gingival Recession on
the Mandibular Left Central Incisor Using a
Connective Tissue Graft with an Epithelial
Collar Technique

Chanutda Chatchaiyadej
Dental Department, Chao Phraya Abhaibhubejhr Hospital

ABSTRACT

44-year-old Thai female patient who has labial recession type 2 following Cairo classification in
2011, at the mandibular left central incisor received root coverage surgical surgery by connective tissue
graft with epithelial collar and sling suture. The purpose of reducing the root-exposed area and increas-
ing keratinized tissue width is esthetic and provides a stable result in the long term. At 1-year follow-up,
the gingival margin remained stable with a constant recession level of 2 mm. from the CE] (A reduction
of 1.5-2 mm. from the baseline). The keratinized tissue width increased by approximately 2 mm. The
patient was satisfied with the treatment outcome.

The use of a connective tissue graft with an epithelial collar is an effective approach for managing
recession type 2, Cairo classification in 2011, providing both tissue thickness and increased keratinized
tissue width for long-term stability.

Keywords: Gingival recession, Connective tissue graft, Epithelial collar, Recession type 2 (Cairo 2011)
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