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Dating Application Use Among Female Youths and the Risks
of Acquiring Sexually Transmitted Infections
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ICollege of Medicine, Rangsit University, Bangkok 10400, Thailand, *Unit of Sexual Medicine, Department of Obstetrics and
Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2026;19(3):203-209.

ABSTRACT

Objective: This study aims to investigate sexual risk behaviors associated with sexually transmitted infections (STIs)
among women aged 18-25 years who use dating applications.

Materials and Methods: A voluntary, self-administered survey was conducted among females aged 18-25 years who
were sexually active within the past 6 months and had prior experience using dating applications. Participants were
recruited via printed and online posters distributed to educational institutions in Thailand. A total of 400 responses
were collected through Google Forms and screened for completeness. Consecutive respondents with fully completed
questionnaires were included in the analysis. The required sample size was 289.

Results: The mean age was 23.9 = 0.7 years, and the mean age at first sexual intercourse was 18.0 = 0.7 years. The most
commonly used application was Tinder (99.7%), followed by Bumble (95.8%). Reasons for use included passing time
(97.2%), seeking relationships (41.9%), curiosity (33.2%), and sexual intercourse (26.0%). Most participants (98.6%)
reported having sexual intercourse with partners met through dating applications. Consistent condom use was report-
ed by only 11.1%. The number of lifetime sexual partners ranged from 2 to 9, with 0-5 partners met via applications.
In the past 3 months, 84.4% reported new sexual partners. STI screening was reported by 66.1%, most commonly for
HIV.

Conclusion: Female dating application users aged < 25 years demonstrate high-risk sexual behaviors, including fre-
quent partner change and low condom use. Targeted sexual health education and preventive strategies are strongly

recommended.
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ABSTRACT

Objective: (1) To investigate problems encountered in course administration within the SELECx learning manage-
ment system, (2) to develop a course administration manual for the system, and (3) to evaluate the appropriateness
of the developed manual.

Materials and Methods: Problems related to course administration were explored through semi-structured inter-
views with course administrators. The collected data were analyzed to define the scope and content of the manual.
Subsequently, a course administration manual was developed, and an appropriateness evaluation form based on a
rating scale was constructed. Instrument quality was examined through content validity assessment and reliability
testing prior to data collection. The finalized tools were administered to 71 course administrators. Data were analyzed
using qualitative content analysis, mean, and standard deviation.

Results: Findings indicated that course administrators primarily experienced difficulties in understanding how to use
the system’s tools and lacked continuity in system utilization. Based on these findings, a video-based course adminis-
tration manual was developed. Each video was designed to be no longer than four minutes in order to ensure concise
and easily comprehensible content. The manual covered four activities of course management: course management,
user management, content management, and monitoring of usage data. The overall evaluation of the manual’s appro-
priateness was at the highest level (mean = 4.89). All evaluated aspects—content, language use, format, and applica-
bility—were also rated at the highest level.

Conclusion: The developed video-based course administration manual was found to be highly appropriate for im-

plementation as a practical guideline to support personnel in effectively managing courses within the SELECx system.
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Guidelines for Processing LEEP Specimens in the Histopathology
Laboratory to Ensure High-Quality Diagnostic Slides
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Bangkok 10700, Thailand.
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ABSTRACT

Cervical cancer, primarily caused by Human Papillomavirus (HPV) infection, represents a significant public
health challenge for women in Thailand. The Loop Electrosurgical Excision Procedure (LEEP) is a standard method-
ology for both diagnosing and treating early-stage lesions, and its success in guiding effective treatment and reducing
the risk of recurrence is critically dependent on the accuracy of the pathological diagnosis. The quality of the histolog-
ical slide prepared from a LEEP specimen is paramount to achieving this diagnostic precision. Therefore, every step
within the pathology laboratory must be governed by stringent quality control protocols. This process begins with the
gross examination, involving immediate specimen fixation, differential inking to delineate endocervical and ectocer-
vical margins, and correct sectioning. The embedding stage requires specialized techniques to orient the character-
istically thin LEEP tissues properly, which is essential for a complete evaluation of the lesion's surgical margins. This
is followed by sectioning, which demands expertise in appropriately positioning the tissue block to obtain sections
of just 3 microns in thickness. Finally, the slides are stained with Hematoxylin and Eosin (H&E) and undergo a final
quality assessment. In conclusion, meticulous quality control throughout the entire laboratory workflow is fundamen-
tal to producing the highest quality diagnostic slides. This ensures an accurate diagnosis, which directly impacts the

efficacy of clinical management and care for patients with cervical cancer.

Keywords: Cervical cancer; LEEP (Loop Electrosurgical Excision Procedure); embedding; pathology laboratory;
sectioning
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dmiulissouilhuanssyiulanasnnsiensss dwi
uAULAzABRaNToNfDTEILAgnLaTUINLAgNAB dau
AoRLAgN (isthmus) Wazaua1sgnio Unungn (cervix) &
\udniidudlulutesnaen ivihiidunsinveuden
Uszddiou Wudemalieadinumadiglnswngn uaziu
FOIMIAROAVDINNIN

Soly rathly

dinyagn

AN 1 LLﬁﬂﬁgﬂHm3WWﬂﬂ7EJ’?ﬂ']ﬂ“UENJJﬂQﬂ
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Bnsemadansewsinuagn 3 35wan Ao

1. mms’mmawaé‘%mwaamﬂuﬂgn (cervical cytology)
Fihdumansmanufisunfvensaduinmuin

agn Fadunnmenisiansesiilisnennuu lnefimadages

B

- wvales (pap smean AeTBn1sATIUUUANRAL
Tnegiviunmdasldlinerunmdntheuinadeibosoutn
unagnuaziiuwadasuuusualadui uazdsioajiRmsiile
ATIIMANNRAUNAveIwadmENaDIgans A’

- wadla Liquid-Based Cytology (LBC) Aewnaiia
mManseuiogsaugadine lnaiuwaduas dluualu
#15nw@n I (liquid preservative) MnthuRunsEUILS
\loandssuniu Wy 1den 1ien uaziAwiead neutiiead
nseawasuudladlfdutuuisadiaue Wenisnsiade
nosgassat Bivefiunmunmaranuuiugilunimse

a v 7

A9y

2. Mansradaetiduaey (Visual Inspection with Acetic
Acid; VIA)

FBildunsnnadansesiitewssUssvin Tnserde
wanmsiindeyRauinaniseslsanousfumious feasd
Anusuwiuteslsiugening Weunngnithduaney
(nNTPREdAN 3-5%) USUnuegn seelsAvgyinuisendu
nsauazitaswudvn (acetowhite) agedniau Jeanunsa
uoadiuldsemuawielindosmenaiidh Fadnluiug

Unuagn {

7311: 119lng $auRTsal ATUIR MLIANEITIMET NMAININENTINGT AEUNVEAERSATIITNEIUIA

91989910 https://www.pw.ac.th/bodysystermn/rep/page/p2.html
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nfnsnensdavselianunsadifaiosujiinismasad
nenle®

3. N5ASI9WIYD HPV (HPV DNA testing)

flesnnide HPY winaundesgs (High-risk HPV
types) uamamdniieuimuavomnininuziainuagn
WiTajadulufinngmsam arswugnisy (DNA) vouiie
HPV Taglamzegedeaneiudifianudssgs Wy HPV 16
waz HPV 18 n151m523 HPV DNA fi9313da1ula (sensitivity)
aslunsnsiamseslsaneusiSdusuian uazBuiinisian
T dwisnsfanseamdnuseldsiuiunisnsiamaeadine,
(co-testing) 1nTu

Favsdvasnsiainuagndaesiasaanluila (LEEP)

1. mssnwnseslsawadideyiunuagnilaundssey
JUL3989 (High-Grade Squamous Intraepithelial Lesion;
HSIL) Fedausdiinutesitgn Tns LEEP gnldidutsnmssn
vdndw3useslsn HoL Faluseslsnszarnounzeiiilonia

o

W lUunziSanungnleigs msvin LEEP agteidnmad
fimunfivonluiomn

2. mAiadeuazsneiludunewdios (see-and-treat
approach) lunsdifinanisasafnnseadostunaznisdes
naeansIaUINUAgN (colposcopy) Uideehedmauinieandy
s08T5A HSIL wmdorafiansani LEEP luadaiensuiiuil §q
wmsithsandiuauedeiiftaedeantsmeiua aeidunis

o

Aadsduduanduilenaslrnissnunlundauiy

LEEP wire loop

lwadwaund lwadwaund
uvudnuaan

3. nsinwiseslsawadidoyfinuinuagniiaund
33833‘14&3@9161 (Low-Grade Squamous Intraepithelial
Lesion; LSIL)ﬁmagﬁJmu Tnetluseslsa LSIL shazmeld
Iiee winmnasafamuwdInuitseslsadinseguiu (ny
eI 2 J) wnmderafansani LEEP iierdnmad
feunfoen ilesanilenuidesiiseslsaoraiannlgszey
fiyuusanuld

4. NIAINANITNTIIVINTATINEN (pap smear) LagNa
Fuile (biopsy) lilaenadesiu n1svi LEEP Wiitensitads
inRslunsdifing pap smear ﬂa%sasimﬁwumndwwamsé’fm
Fuiforadn emntuifornadnenadalilouuinei
firuAinunfisunssiian n1svh LEEP asaeliléduiofilvg
uazAsaUAguNIT tiethlUitesullénaiiuvde

5. WomsitadtuasUsuiurouimesseslsaviinduy 4

MsasIanazdan1sBuiie LEEP drenddn

1. dlelasutwie LEEP annmamie$udsdmse
ManeFIne1seusesnad iesujuRnsdasnensinel lny
Wmhidnivenmansnisumdazanaaeudeyadiaelsing
Auluihas

2. agfinsaniinfiaviinuniuseansaduduasuy
voulnvestuLioranun Tnednayldaiunndetuiiossy
vouwnauly (endocervical margin) LaEVOUWARIULBN
(ectocervical margin) nsufudiiaaeldnesunndaninsa

Usziiuldndesqanssaulainseslsngninesnlununvialyl

[URIVGEL]

——— e

N TR AN N AD BN =’

amd 2 wananslivhsaaliihdaduiounuagnosnilugunsie (LEEP)

Nu: Maleg SAUIIT A3UIA IBRANEITINET NIATYINEITINGT ALTUIMEAERSA3IITNEIUIA
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ib\. 009
- \,',‘!
LR ¥, A YY)

L!\.’u »O O
y'btlu&!
Cecoeeoe

A7 3 wanstuiile LEEP iussqlu cassettes (0w 3n) wans¥uile LEEP Nfslalldusudniindiu

lddoens (nw 31) wansduile LEEP usudniinfioszuiuilisonis

u1: $auasns A3UIR MILANEIBINeT NPT INENTIVEN ANEWINEMEARSATIITNEIUR

3. MITAVUIARALUTTEUAN YUY ﬁijuLf:a%gﬂi’m
WWIABEIRELILA (WU AN AIUNTIE UATAIIUVUN)
uavazinsusseednvusueadfiufeniuan wu & A
ufs uazsumisvasseslsaiiotaueaiils

4. fudstuiesenduiudn 4 audiniing lu
Snunizadeiufinn (radially sectioned) tielituiiofids
naaadivoudarisnluuasiuuensimegie il Bunnd
anunsn sryiuisidanu vesseslsauasUsudiuveudnnie
Tindosqansamild dndudefifautaudivssqadlunduuss
Fuiile (cassette) Unshuazdeioly HosUfoRmsmiheganss
e iodingnszuiunsedendladsioly

nsSendiuile LEEP dlewnlsandouiiosnlusa
seuuln (Tissue Processor) (nwil 4)

1. M39i3s (fixation) Suusnldansazans 10% Neutral
Buffered Formalin (NBF) Lﬁawqmgﬁmiaawﬁa YDIYAALAY
%’ﬂmgﬂi'wuaaLﬁalfjaiﬁmﬁﬁqm

2. msstieen (dehydration) #reusanaged (eth-
anol) fifinnuiduduldssdunnmlgaderidmiiosnan
Wodermmumilaminduneudaluldansiliavareth n1sd
Aeggraheenazdiedosiuldlidedonasmniuly

3. msvhTuiielila (clearing) #8 xylene Lilardn
weanesed sonanuiafeuasinisuiedoliniensuns
uwnsnFudensiuluduneuaniine Wetheunsndudily
ilardesrBuildnuasla (clean Fadudyanarmioudmiu
NTUNINTUVDINITIHULAD

4. Junaunud (infittration) ludu Aremsiuwmany
20unN 65 parwaled s W ludusilazudasi fagls

9 Y
<)

Wumisiluuden ﬁﬁLﬁaL?jaﬂaag wiaudmsuNIRnLaz o
& H&E maly paraffin infiltration Duduneuihduiloirin
M3 clearing & WWudlumsfiumanitely msfuwmsndy
Whldunuiiens clearing agent aneluilewdo shlvduiiionds

warAsgy wngdmsy mstluasdnduduunsiely

msilsduiielunsiituugen (embedding) (nwil 5)
Fumeumsileiuile LEEP Wunseurumsddyiides
TWanwseinseYadufivery Wesmndudedauunsuazsing
wanedu ﬂ'ﬁmaf’??uﬁaiﬁgﬂﬁmmm%ﬁLLé}’um (orientation)
Jusladdgielvinensunndanunsaitadovevnsad
weiSalaegnausiug dninenmansnmsunndarldimadamniy
Lﬁaammiﬂsqummwaa%ul,ﬁa

nswseuLazn1sidanaUnsal (Preparation and Equip-
ment Selection)

1. ﬁﬂ%uLﬁaaaﬂaJ’lﬁlﬂﬂLﬂ%;ad tissue processor Tdas
Tupde3 embedding Aiflmsfluwan (65 ssriwadua)

2. Urhitay cassette iitetlostunsadu Usuuaes
‘?iyut.ﬁaﬁ]’m cassette 314

3. Fonuslfin (base mold) fimunzay base mold
fweldlngrdodniuly dmsutwie LEEP @eiiuszana
3 Juvideannnin) dietlesiumsgamennsduaiansii
uden
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4n 49 4n

a ~ & P - o & o wa a o & X g, P a < .
A9 4 nszviunse3enduie LEEP meanisanisuiiesnluifsyuule (nm 4n) uansnisihdudleldnznianasiiasaies Tissue Processor
(aw 4v) wansn1sUneesediadniieliasosiulussuuagginia (0w 4a) nadenlusunsua3ed Tissue Processor

N: $AnI5300 ATUIA MUILFANEITIVET NATTINETTINET ALTUNNEAIEAIA3TIINETUIA

5n 5% 5@

AT 5 wanstuneunsietulile LEEP (nw 5n) wansdulile LEEP Ai1unsyuaung Tissue Processing I38USoauad (nw 59) wanenisissstiuile
LEEP Teglunwaiientiuvisnan (nw 5a) dimsiiuudenfilsduile Seuiosudunmuiuiivhanuduiielituilowdei

N1 $awITI0s ATUIR MIIBIANEITINGT NATNINETIVET ANELINEAERSATIITNE U

sto.ore

ocuTt

MUUDN ectocervix HAUTM

\ v . Y aa
@11!11! endocervix HANT VY

& e & Sy v o vyva o & (7 . R o v e a3 o
2 6 LanawadtuLile LEEP idanmed HRE dnlaliuviinduiilensuianiu ectocervix wag endocervix Lilflsoesiu viuwis Andasiaeiu

7u1: $awassns ASWIA MIILaNEBINeET NNATYINENTINeT ANELNEAEARSATIITNEIUS
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v
[ 1Y

‘uumaun'ﬁam%'amazﬁla%mﬁa (tissue arrangement and
embedding)

1. neoarfluaiadhy base mold fidents

2. dadostuile LEEP Twiululufiemadionfuuas
Nudununsruiu Mntunsduiinssiuudumiinadias Tne
TmuasULUUTAiUYaUYBY base mold N153nINanwey
favteanusadoamuuneintuioeluin

3. fnguiilafiu base mold 1@ou base mold 74
Bestuiledouiesudluiuindu nadudeliussuiugu
ielnsiundssnuarEntuiefniu base mold

4. 1" cassette 719UU base mold ﬁ]’m‘lfu gn base
mold T neeamsiumaIBnAS Uiy cassette

5.914 base mold Huuuviudu soaumsiiiuudada
wzRnfudniiilu cassette

6. s iluuaeaneanaIn base mold mﬂﬁgu‘gm
WIS UEIUAUUI UV UVBY cassette poNTEUSOY

mwﬁﬂmﬁﬁ'ﬂﬁmﬁmwuﬁamu (rotary microtome)
(n il 6)

1. w3eugaihdou (water bath) Tdnawaniiu (cela-
tin) Usinandnifos (0.2-0.5 un. sieth 2 ams) aslugraideu
dietelrtudefnuualaduiildfitu amusugamnivesens
¥l5 43-45 esrnwaidea

2. fudiaufieaufi@nig (lab number) 11
wisfluvdentuiile LEEP aunuaiiiosujuanish
w3osiualad salusfd efiurasuuukualadudlaevi
flazudeon UYastunisaduuden

€

3. w5 luudentdlu block holder Tagnglviau
2389 luL U (AInS9) WeannsauRaveITuLavany

=D

b

uiBeweiuduty waranlonanisnenzvsegaeves

¥

Uil

Qe 2D

a. ldlufin (blade) uazdeni blade holder 1w
158U508 USU blade holder base lock Waunlnawsiu
vden wyuilenyuuiuszezuriuanauden (small hand
wheels/coarse feed wheel) tielvudoniadoudivluia
419 wieuiumey 9 viyu denyunan (main hand wheel)
Fu-a iloBudantiuden trimming) Wlednldaudigosnis
uda muflovsuvdnifleusunumunuasialdlddude
Wauniuden

5. mvilsmtudenidu (cooling) thAmiives
vdendiilileifie LEEP #ivhnns trimming Beusesudneduda
fu cold plate ievilsmthmsiiudu Sz lvsniduusdu
g1 9 (ribbon) ladreuazuns
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6. N36A section v13yU main hand wheel \ieSudn
section AulAaUNII UL (paraffin section 1Tu ribbon)
TFunAvUansunandulaueved paraffin section lUaseuu
Aathlugrai$eumuaugamgilaemauausmiiludnuas
Wi Tdwanenu Wueu

7. thaladuffifisst lab number Seufosludou
section fineslugranmuaugamndl Taedoulild section
oeflananvaladuin laugu Wduie LEEP Mifiundmnty

8. wafaSeudosudnialadiile section tnluvilv
wialgangiivesUsznas 10 wnit iellifnenthuuusi
dlasiui thloufigamgl 72-75 ssmwaidua 1unan 15-20
UM

9. nalanludoused HAE (Hematoxylin and Eosin)
shen3osdeudnlui@ dwiunsasaifdadusiely

Jaymuazguassalunisinduiia LEEP (rwil 6 uax 7)
1. manetuialigndiu Tudunaunis Embedding
Lﬁmmﬂf’??w,ﬁamﬂmgﬂﬁlﬁmﬂmiﬁw LEEP gnus
dufletvusveundidfydenisitady
« @@ (endocervix): Fiavauwainuluvesunungn
« @1 (ectocervix): FiRvaUAIUUBNYBIUINUAGN
mnileuilefing avilvnersuwndlianunse
Usziiuwouwanisia (surgical mareins) sdasdnuldedng
ATUOIU

2. msneiameduile LEEP

Fuilo LEEP fhunadnunnuasvaneduviladiule
Lifaau e embedding 3svuswile LEEP fiamseiudu
Tauazdudieluiinduiaduiiofunnsrafuenavldiie
guassAlunsiatuiofeionyu dwadeamninaladui
Wnlisudainsesiu fdunsneduiisuie LEEP Tudu
UM embedding 3eiimnuddyegtann iislrsuielu
Fupoumsin section ldvouwmveaasiidanisidaduotis
ASURIU

3. nsdnduile LEEP AileBesdalunuauey (nwil 7)

letwile LEEP founnlug vansBuauesgnililag
Beameny TuluIuouvemUfun (base mold) agyiliin
Snwazianizfveminiiuuden de futdnfienuawau
mnihudenilusalaglimusmuuivauin wfnguasse
d1Agy A

. &luilndesdudaruinves Fuonnsiuugendu
wndlupsife liAsusug mavsuilevs agliinuiu
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b

n

Y709

7

2l 7 uansnnsiladudenniluvdenuaznsdiamnsfiuvden (aw 7a) uanansisduilelneiifiamaunndraduluduneunisilstuionsiuuden

(embedding) dwalidionlusia (sectioning) aziindeymTulionzimig wazvililaunsmiluinsosriumia (M 79) wanansstulelae suduiioly

feadeiiluduneunsilduilonsfiuudon (embedding) dwalviduiilefidansfiuvdonsenuidualadliauysel liinnisnzime waziudumis

731: Aussas AS1a MIBRANEITINE ATV INEITINGT ANLUNNEANEATASTITNEIUE

. ﬁ??ulfjaLwiazﬁ'??uﬁstiaﬁ’msﬁmmaqﬁwhjwhﬁ“u
dlelufinannnu %mﬁaumiaxamlﬂmmawm%}wﬁa lu
ribbon 194y LARSEENU Wsenun Ualiiwiniu

. usanszunnienavlituiefiusizune 1Anns
T WANN u%awqmmaiﬂmmmuwwsﬂu (ribbon) leid41e

WmAlAN1swALY: n1san1suaaniuiidu (block
holder)
. Wisanundudavedlulin nrsvinwuiagvinlalu

Y A

AfiaNIL AunuaufigavewwItuieney Wunisaniug

o

FHURALATLIIAY WpkSIAUanadlaNENTUL DT deNY
f

=) )

wan visevgreananuienivesasedwdived Aty dealiled
ol
il

alanfiinnindunsunsitasesall

- AmIuNsAnTULLD LEEP Milvunalvguaaiiinuiu
AU NFIMINITIRuUAnTuLUILeU (Wnuitagduuin
AawnuUnd) ssdiwanlawilulinasnnuazdn dwalilawau

1579 (ribbon) NauysaluaziSeulleubdy

GFYY

GLumﬁﬁf\JéfamL%qmﬂmqﬂam%wﬁa LEEP sualas
dosdinanm tilelsmesunmdanusaifadelfedregnios
udluguaz kU ssnwlaeg1adiuse@nSain nszuIuns
TuveaujiRnnsganesinerdeinnuddoyesnadslunniu
ey Budausnisniianmuasnsuduriindifiosuaveuiun
Fuiile mntuAensiisuilelums fluuden dudesendonis
%’m’mﬁﬂmﬂﬁgﬂﬁaqLLazmﬁmﬁ'm%mﬁaathizﬁmzi’q A
Frensiatuiiorslilasiay Tnefimadaddyfenisna

s iuudenlivuiioagluwuds iieanaudemeuaznis
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Gross Examination of Cetrvical Tissue Obtained via the LEEP Procedure

Thanakarn Doksang’, Sineenat Thachkaeokhonpin
Department of Pathology, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2026;19(3):227-234.

ABSTRACT

Loop Electrosurgical Excision Procedure (LEEP) is the standard procedure in the treatment of HPV-related
cervical lesions. The excised cervical tissue sample should be submitted for histopathological examination post-
operatively for assessing involvement and margins of the disease. Samples can be collected as fresh or formalin-fixed
specimen. This article offers outlines an approach and strategy for the gross examination of both types of specimens.
There are clear advantages to the use of fresh material, including the ability to flatten and optimally orient the tissue
prior to fixation which in turn facilitates more complete and accurate sectioning of the transformation zone. However,
this procedure is associated with the potential risk of cellular autolysis due to the delayed processing. Formalin-fixed
specimens on the other hand are preserved and resistant to cellular degradation and can be stored for years. The
chief disadvantage is that the fixed cone-shaped specimen becomes stiff and it is difficult to completely flatten the
tissue to properly section the transformation zone. Here, we provide a full description of the handling of fresh and
fixed surgical specimens and a discussion focused on advantages and limitations. These data provide a framework for
laboratories to choose the optimal method for specimen handling under their individual circumstances and available

resources.
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LEEP
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5U1ATS AaNuAY’, Allung Suuiansiug

q

AAIVINYITINGT 1SINGIUIARTIIY AUEENNYANERSASIIVNIUNE UNINeFeUTna NFUNNUNIUATY 10700 Uszmnalne.

UNANED

NsEARUINUAgNeIETS LEEP Lﬂuﬂﬁ%’ﬂwﬁaaiiﬂu%nmmﬂmgﬂsﬁqﬁﬂLﬁmmﬂmiamLﬁ??a human papillomavirus
dodsudeunuagminesaifiadenmensinet eUssiiussosuazrouinvossoslsn Tnsaunsadwsaduiuiean
viiotudefiunsnisanmiotnemesiniu uneuiagnafawmmsdamstudouasmeianisnsiatudonames
Fneshenian Weduuumduniswiesddmsiafinanuasduwnmdunsnsamsmedinessaa Taensasas
Juiloaniitoifoannsndnsuistuieldfitounisnianin vhilsdnduiodau transformation zone I¢Asufiau usfdiaa
dosnmsaaesiosmensad mnfimnuadlunisdiiuns dntudofiiiunissianimandeunds iofrewadliaas
fr annsaifvisdmslduy widedefetudelidnvumiunsnmsuasinnuasglanmanisanimyoamosundu vl
lsiannsondtuileundadinuinn transformation zone Tiasudauld unanuillfesuisssasdeamadinnsna sriedo

o

invesnsauleneaedds Weiduwwmalunisiiasanmsandunislingauivuiunvesusaziosl fiRns

o

AndAty: Unuagn; mﬁqmﬂmqﬂ; MsWIARUINLARNAIEIRIn N, NsRTINTEamEnLU

UNY Teduazdreleatunsfinioanareiugueshsaiduame
LY < 5 Y Y a a v
o8 ﬁ TR g 2 ws vianvewwinuagn’ nsdasiuseiunuginenisnsin
wpishnuagnidulsauiSesneiiddy leedeid ) v . U
ANNTBINLIIUINUAGN (cervical cancer screening) HUNUY

dAgllunisangninisthewasnisdedin Jagtuiitnsiann

¢ o & v o aAd % v <
nsalmilaniduduiundsesanuziudiiuy uziiwen uag

g o , o v | o w 2
wziSealdlvg) anudwiv dmsuusendalne uzdainungn

v aa ¥ ' a a dy ¥ a
ﬁqﬁaﬂ’ﬁﬂf@ﬂLﬁuﬁuﬁUﬁﬁ@ﬂi@ﬂﬂ"lﬂﬂﬁL%QLC;l”]UMZ %QJJ%L%\TU'W] NTDIUEN 335 VL@LLﬂ N1TRTIVNALLULDYBIYD HPV AgLnAUA

ungniinnuduiusiunsindeliasusmunnilan (hu- 30083381 (molecular biology techniques)® N139539
man papillomavirus; HPV) Inglawganeiugiidneglungu
L?imqﬂ (high-risk HPV types) laudaneiug 16 uaz 18 589
asnAeaeudgondu 9 wu 58, 52, 45, 33, 35, 59, 31 Uag

39%% 3 HPV @nun5afnmaruniIanadunus Inesilunisee

wUvadlass (Papanicolaou smear #50 Pap smear)’ Lagn13
maaﬁ"wﬁﬁumﬂy (visual inspection with acetic acid; VIA)®
MANUANLAAUARIINNITATIVAANTOL 1Y ATITNULASRA
UnAusnainungn wiensaanumsiinide HPV nduaesiug
L%aiuizazLLiﬂﬁﬂhjLLammmiLLazizwgﬁﬁmﬁwms’Nma wum'mLamqq”@jﬂaE%T,ImiumimammamwuLmJ W s
ATUNUARNAIENABHBIYNE (colposcopy) LavnNSAATY

aunsamandelaies’ agrelsiniy wnnisia@esnduld 7T h
Wetensifademanensinen (biopsy) iinfinmssuduindu

sthwiaillowasdinegilunanmilaglildasunisnsiafianu

1 < FZN) Yo [ ¥ aa 1 ]
wazSnweghamuzay enthlugnsidsunlawoaradife Z,afimmw“m Qﬂasimlmumﬁﬂmmmﬁma l ij s
yunuagn Wenduseslsaneuuziss (precancerous lesions) W (cryotherapy) w50 msfinsoslsnyasnungnmIEvas

o . . . . 9
snseslspmanilalldgunsnsanunarininsonluszeydy 927N (Loop Electrosurgical Excision Procedure; LEEP)

FuiloUnuagnliann1sfing 835 LEEP avgnangiang

s TonanvzimnludunSahnuagnlaluinedign’ usse o v .
we I niiodudunsifdady Fwanisnvrameanedinend

Unuegnaunsadesiunazinwilimeviald mnlasunis

Stadedursvesiudy viessevsotlstouunde nstlaaty PP MEARluNstiUszneun v Shwuay

o ax ¥y s av o vo o 2 auanthesall Unnuean (cervix uteri) tudiuansanwas
lusgAudgugilfie nisafruasugiauiulaenislwingugs V% } )
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AT 1 uansanuEnINIEInIAEan SvesUInuAgn
AU1: MAlAY SUIANT ABALET NIATTINITINGT AMTULHNDAIENT
ATTIUNEIUIE UNTINENGULTAAS WA, 2568 8198990 https://www.

cancer.gov/types/cervical

Abnormal

Abnormal cells

Cells /removed

LLETZ wire

Al 2 wangISnsHndnUINuAgNaReviisaaliii (Loop Electrosurgical Excision Procedure; LEEP)

fu1: 1AlAY SUIANT ABNULAS NIAIYINEITINGT AMEUNNYAERIAIIITNGTUIA NANe1aeNTing w.A. 2568 8198930 https://womenobgyn.net/

procedures/office-procedures/#leep

uaufignueangn vimihiunmadeusevinadesnaentu
Tnssungn figusandrenssnszuenvdensiondn sumisves
Unungnazunnsatulunutiadesngg wu g nzdaasss
warsveredseuUsEdiou Unungnuusesniu 2 dumdne
oun

1. 18nTAwesind (ectocervix) Wiadnunnungnitu
dnlulutesraen ueuiuldnnnisasianiely fidnvaeseu
Hudhnm S5 UansenanaBent external os Fauymaden
soludaunnumagnaulu (endocervical canal) Tuan3ndsll
BN TUNIAAENYAT external os dinfidnwaznauvwiaan lu
Vo farifiagrumsnaenyns Sndidnvaznhadudeaey
muvevisaduguadeuindan (slit-like) U3 ectocervix
%wm@‘iauﬁmﬁmamqﬁa (stratified squamous epithelium)
dnuazadneiudeyinuesesnasn simihfiundesuinumgn
Mnusedendnarnishnide

2. wulawasing (endocervix) {ludnreatinungn
sluflegmile external os nengluauds intemal os B
WumaBeusedulnssmngn wifsves endocervical canal 3

seeRUALYE1 (longitudinal folds) Lagseestulan q $1uu
11N U%LamﬁwwuL?J'aqﬁ’mﬁmaﬁmm% (simple columnar
epithelium) fdnwauziduseu (glandular epithelium) ¥
wihindaidenluinuagn

ﬁ;m%amiaizwi”m ectocervix kag endocervix 1380
11 S08R0aANADANWNS (squamocolumnar junction; SCJ)
L?;Juu'%nmﬁﬁmnﬂéauuﬂawauﬁaqﬁu (transformation
zone; T2) lneiBeyfrvianeduunienagnunuiivhedoy
Awfinanngia (squamous metaplasia) Jafunssuiunis
Und wiluudnaifianuidssgsienisiianisidsunda
VouaARAUNA (dysplasia) uazazisaunungn

nsWIdRUINEARNAIEYIaIn N (Loop Electro-
surgical Excision Procedure; LEEP) Wudmanismanisunng
Afesllumsitadouasinunnniwadinunivesuinungn
(cervical dysplasia) Ineimgusvasdiitothideidouinmses
0 squamocolumnar junction Waguiiad transformation
zone fifwadfinunfoon Ineldvsaniilianudousensyua
Twihdndeifeusnaiiiwadinniiven (nnil 2)
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ﬂ’]iﬁx‘l%uLﬁaﬁli’Jﬁ]%’NWEJ’]%%VIEJ’]‘IJaQU’mSJﬂQﬂQ’m
1 o/ 1% ad
NNININANIYAS LEEP
nsdsguliednuagniilaaInnisdnde s LEEP
WBMIINNTING M UEILTYIe 2 3T Ap AsAINTID
Pulilodn (fresh specimen) waznsaansIaduilondiung
P3N NIEUeIWesNIAU (formalin-fixed specimen)

%’umaumi%’ﬂmiLLazn’mm’m%mﬁ@ﬂ’mmgnaﬂ
(fresh specimen)'"'**?
%yuLf':aﬂWﬂmgﬂaﬂﬁﬁamwﬁaqﬂﬁﬁ’amiwm%?msn
szdoaussqoelunvugifinTedioda (nmd 3n) Wetesiy
nstudeunssfnumanmuestuile enafinsandavtuie
sheansazans normal saline (0.9% NaCl) iledaafunsusis
voswadBoyininungn uasonindsuieludios o
nMsng g viuiiieanlenainnmzwadaansiies (au-
tolysis) Hte19dmanIENUABAMNTNTBINNTNTIDITAdY Tu

ABUNTHTIVEALUET TRaT

1. Savunnduiile

o 5’@Lé’umu@uéﬂmwmmﬂmqﬂ‘ﬁqaaaé’m (GREY
WITVUATILIET) LarAEnvetuile

o Taidwiruaudnalsvesgilausiauuinuagn
(external os)

o nAnunieveslnungnatuvin (anterior lip)
WaEAUMAY (posterior lip)
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0 ATIvANWAEIEYlIA BBUNYANYILENINIYINIA
vpasonlsn (wu 7 ileduita Auyy) U3 ectocervix 0813
avldun

o Savnseslsauazsumisiinsanuseslsandou
anvuiin

3. Gudinaw
o fennduilednuagnliiuuinaiiiseslsad
asany iedudeyausznaumsifdede

4. mufindflveutuiile

o MyEind@lgIUIneUYeiaUINUAgN (endocer-
vical margin) uagnmilndmuinuveuiuuenvenuagn
(ectocervical margin) (N7l 49) MsiAZosnegeniin
afleuddyesnedslunsdrdshuniwemeunsiidagie
ATIANIENTDIYANTTAY

5. n3adaduiile

o lianinllaunungnangiliavesinungn U
wamvevtuiloiieliduienseon (nmil ae) Taeilua
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nuMBALUE
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6. ARTuiile
o limntindatudotnnuagniinindaudalvimosn
Huunsunnfianuuuduinavie Taniiaesthld (nwil 49)
o thiudefinisliuuusulruurlunvuziden
wosndu ionsanwwaduaniiefe Tagliuiilny aovey
wilethemesindunazaiduiituilens ielindiuves
Fuidlowegluniemeosunduogaiai (il 49)

7. fauvsduile

o wé’amn%uufamﬂmgﬂgﬂm"%ﬂamwaaﬂuﬁwm
Wodunaudunanetheion 2 Fluauly annsathesnundn
wlsusazdumuuu AT NI BaLU RN (M0
19) agldTuiiousnosnidu 4 @ Ao 12-3 Wiln, 3-6 WIlnN,
6-9 WIWNT ey 9-12 wIin waasauRazdulEAI LN
Uszana 2-3 fiadluns Tngldudasiuussneudesiadiuyes

endocervix wag ectocervix (NN 4%)

8. ussylunduduiile

o tuiousardmiifautudiuenldlunduiy
|10 (tissue cassette) Inputsnasinumiadaguuing (o
a%) ilelanusaspydiwnivessoslsaldogausiugluns
Aaduneldndesansaend fail 12-3 wiling, 3-6 wiR, 6-9
WIRN, kag 9-12 wakn

Tufthouiess wwmdmasnvenadndeyinuagn
difleginnieenuBnnisdiuidondt top-hat dsiidnwas
afnerutile LEEP uiinaglsifdnuiey ectocervix fiusidu
\Hoy endocervix Insfifodunnfeioydau endocervix 2udl
SouUAINET LazseEuLEN q S1uauann videidusumnd
aqueneiBeidon uazdumsaiuazidusesindaiiduveuves
Fuiile FeduftaoneBunmeSenmmensunmadienidn
defusuiduladureutuiefiuiassdmiunimndng
wvilimsdntuideunsnsnunavouvesiuilelfegnagn
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A9 d1mSUITNITIANITIAZA1IANTIATULLOEIU top-hat 1
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ABEAMAINNNTITIRENIN1TINEN
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gﬂi'wuaﬁuLﬁ@lﬁmmzauﬁqm ?quziaaamﬂmmﬂﬁﬁmgﬂsum
Fuiilovilsansassyfumisasrunvessoslaalfusiusiiy

2. MswsenEIY endocervix iRty Lﬁa%wﬁaamgﬂ
n3ndeuarineddlrniseenifunuansiteunisesaninluth
glasuay sy ldIuTes endocervix Qﬂﬂ?%aamt,azm%m
ase TRuAmn v lfnesenisdnulsuielilday
wnfiashianedu waziulaldinansasansiadofeusnn
499 endocervix LHATUNIU

3. mssedudelildituinZeu dewaldld histologic
section fiflaauniay iesantuileandauauifseu
galdaagunng vilenunsanmidavestuieliuuuiu
nsvauviReRiuiEeu WesnwssunuvewmthinliEeuiae
fu Fegrevilsinnsde histologic section lutunounisides
dlasutiiodond HaE ldegssududuntwestuie

{]zuumu,azqtlassﬂ°ua~1miﬁem'm%w,ﬁamnmgnam
TuUSUNYB IR UNNEAERSAS T TN U LE Sy
fuiunsnsatuiioan musTuR @ fugneu we. 2567 wu
nsaieanidenaneUsnssenandidy winisidu
msfiauimeiiesandesendorusiuiie Usvanuauiu
sgwihaveshdauaziosfoRnisnensinen iilelihdsiu
\losndfaesufuRnisviudt (nanfluushfeldamniu 1 99l
‘mﬁqmﬁm%wﬁaaaﬂmﬂﬁaﬁﬂaﬂ) Whmnefieanszeznanivu
ielailegunismsanin wazanundeanisiin autolysis s
WAINANTENUADAMNNINATNTIVITATY
g w R d
?J‘umaumifﬂﬂmiu@zmim%wmuamﬂmgﬂmmu
A15AseENINA8UNEWasUNAY (formalin-fixed
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%wﬁaihﬂmgﬂﬁaqmmﬁmﬂgjﬂamiwm%‘%wm%
dosussgeglunmuz it Unfiadn wiludemosunaulsiviay
Juidle (nmil 5n) WeesufoRnislésutuide frones
uwnndagdiiunisnnatudenuintuiudevinungnan
Ao 1nUUIR ATIvEeULarUUTINSaslsA Tuyinn W wagnuiln
oy (it 69) Tngliiiinnsndadauavasstuounusi

A 5 wanstuiiletnuagnussglunvuriihUnlindaudegluthetwesindu (5n) uasuilounungn

MM seTeanwigie e sunduuasynnanitossysumad 12 wilina (5v)
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2. f]iwﬂumiﬁml,ﬁﬂ endocervical mucosa Klatu
deliianunsadndaaznseaniduuuinsddd Usnm endo-
cervical mucosa FANWULLAUNT dHalH

- nMsdauUstuilevilgennin

. mmﬁuﬁ’;a&m@iaumu endocervix 15113me1ﬂ%u
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A Review of Liquid-Based Preparations in Urine Cytology for the
Diagnosis of Urinary Tract Malignancies

Chanerin Chantan’, Sineenat Thachkaeokhonpin
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Bangkok 10700, Thailand.
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ABSTRACT

Urine cytology (UC) is a fundamental tool for screening, diagnosing, and monitoring the recurrence of
cancers in the urinary tract, especially Urothelial Carcinoma. However, the preparation of conventional smears has
several limitations that can adversely affect diagnostic accuracy. These include the obscuring effects of mucus, blood,
and dense cellular clumps as well as cell loss and degradation during preparation. All of these factors can lead to a
false-negative result. Liquid-Based Cytology (LBC) was developed to address these limitations. This article aims to
review and analyze the background, working principles, advantages, and effectiveness of the LBC technique as ap-
plied to UC. The quality of slides prepared with LBC is significantly improved, as the technique removes unwanted
contaminants and arranges cells in a thin, even monolayer. This facilitates the evaluation of cellular morphology,
allowing key features, such as the nucleus, to be seen clearly. This is especially crucial for increasing the detection
sensitivity of High-Grade Urothelial Carcinoma, an aggressive subtype that requires rapid diagnosis, and for reducing
the number of inconclusive results. Furthermore, the application of LBC in UC is pivotal for enhancing slide quality

and diagnostic efficiency, leading to more precise and effective patient treatment planning.
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10700 Uszwnelne.

UNANED

MIsnswadine1andaans (urine cytology) Whuedesiieddnlunsdnnses 3dade wazAnnunsndudus
voszishuszuumaiulaane Tnsanzuzdeia Urothelial Carcinoma eglsfinu Tanswseualaduuusaia (con-
ventional smear) SfedrfianateusznsfiosdamansenusennuusiugTlun1siteds wu nsuatwenvadanilen (deon
WAZNNINIENNAUVRATAGOE VUL sauﬁqmsqmﬁaLsaaaﬁlu%y’umaumm%auLLazﬂm?iauamwsuamaa‘ Fotwunilens
Wlugdnaauais (false-negative results) b inaliansin3evaladuuuraamal (Liquid-Based Cytology: LBC) lasunisiaiun
Fuiflouslutosiameni mnm’mﬁﬁi’mqﬂwmﬁﬁammuuaﬁmeﬁwé’ﬂmiﬁwmu YafuarUszdnsnmueanatia LBC
TumsUszendléfunisnawadingnaintaany waida LBC lrnunwvesdladiidninedwilfoddy lnsaunsomdnds
UudeuitlsifonisuazinSowsasuualamilufuuiey fiadiave 67'54Lé%siﬂmiﬂmﬁué’ﬂwmzmqé’myuiwmﬁuaqmaé 10
Lawwé’ﬂwmﬁﬁaﬂaqﬁqmﬁEJa"Lﬁaa'N%’ﬂLauLLazLLﬁuﬁwga%u @mamﬁﬁﬁﬁmmﬁﬁ@aEiwqﬁqluﬂwsLﬁummhﬁuaqmimmwu
uz5aila High-Grade Urothelial Carcinoma falusfinfifausuusiuazdedldsumsidedoetnena sndsisannis

o

Fadelunguinalidaauladn Amunisussendltinata LBC lunuwadinervasdaansiunuimaAglunsiiununim

vosdladuareiiuysyansammsidademaradinenilvgnmanaununsinwgiienuiuguas Aty

AdAgy: MInsawadineaniaanis; wadiveuuveamad,; uzﬁuﬁaqmqlﬁuﬂaa’m; NYIFINYN; Unwaainen

o 19 | o ' a = ' = . &
UNiI amwmmm;nwa:ﬂaaamalﬁimwiﬂaw (N/C rjt,l,O) G
ssEassuuvnaduilags (othelial carcinoma)  VeUvBtTAdealisey LLa:mmmamafmmm?ywuféﬂﬂm
(hyperchromasia) egndlsfimu nswwseualadsieIsaaiy

Toganizagadauzisinseimietaane Jadursianinuies , :
(conventional method) @sa1denistunarinensneulaaniy

fgnveuzidsssvumadnuiaans' WuuzSdinuundy ’ b
asvualadlnenseiuy TnuszaudgmiBanmuainiidimanse

FusU 9 vesuziSuiIuaATlan?® ananfavesanItuuzise g PR
NUADANNLLUE I UNTINEE® dasndnmanisiuieuSune

WA LziSanszimnetaaednindu 1 Tu 10 susuwsnves

mﬁqﬁwuﬂaa‘iuﬂizmﬂ Imﬁﬂmém‘lmﬁ%ﬁmqﬁum 503 waauudlanylifisans nsnszaemveaaliaiEue

wazMsuATIiAWIdEaINeIAUTENOUANN 9 WU Windenuns

Fuly® uagwuluguennninguds msguyniretadeddy = y -~ P
dindenrnidniau len wazndn Jeisuaidnuluguasse

AAANMUESANNTUTNY 3-4 117" N1IRTIALERININ
Jaaz (urine cytology) fiaidunIosiloumsgruiifiunum
drAgnsnsrmadlaanizendenannisiingadanioyns

drdryronisudanauaze1vdiluguaauads (false-negative
results) 18°7 enMdmdedinainan wadanswisualan
WAdWUUYDWAT (Liquid-Based Cytology; LBC) aigntinun

volaany™ aviinsvgaasneenuivzduiviilaanize 3 § . .
UszgnaldodauniviangiiioUTuusansinseudieg19wad

naaial lunngund wadivaeasnesnuivziidnuueund X i .
Wenlaanzuuunisin nannisdAgyvee LBC AonIsinu

wiluUheTiunsSavadyntiwiodaaniy waduziSazvan . ’
fedrellaanzadluasazarsvilafiiuiivieShvanmwad

aeneenu1nIY Fugadwatdnidnvaeneduging19iie

Undluannsasauniegetmiau @y mmmaaﬁamﬁaﬂmﬁu Lagannitdaaddany ?]’]ﬂ‘uu%]ﬂ‘u’]L‘U’]QﬂivU’JUﬂWﬁa(ﬂIuﬂﬁm
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senuuuLLiiensesusnwadiimingesnainduioud
untiwiruAde deuazieleuwadluusinadfimnzauiion
asuualasludnvasfutuune q dWesudion (thin layen) #
finsnszanesegneasinane unanuiisladunisiese
WIPINT50819aELDUATINANNNTYIN LA USEENBANUBY
walla LBC lun1senseaunmunmeeddlanwadingt lag
Wisuiflsudeddederuisnuiuegraduszsun® wieus
Uselowiifilesulunendiin diodiuanuwiuglunsitade
wazfnaunanissnuUlsuzisessuumaiudaanazlid
Usgdndnngegn

ANYULNNNEANVBITTUUNIRUTHENe®
srvumaiulaanzdussuuiinelinseses
Foeananideauaziuiidlusuvenirdaany Tneddnuoe
msmenmivhaudeulesiusgraduddu 9aEuduves
szufe 1o (Kidneys) dadusivrzsunsindewdndivuin
) 2 419 Feogusnnamdniae vuihiduaionseman
fusnveads infeusdruiu warithesnanideniiondnin
ihdaanganiu ihdaanzindaldayinaonainlaudas
dnsinu viglo (ureters) Fadutondudovunadinuazem v
nihiitusaduiimeiodidenhtaazanigdiudises
Yosttes viglotsaosasiniWaanzluiiulilunssmsaany
(bladder) FaduoTursiidnuasduganduieBanguls &
ouinniastiosdiudns iudhifniiuitaansidhnn
quniazfanadudng anvhodlesameniesazdudie ndw
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LﬁaﬂisLw’1sﬂaanx%ﬁué’ha'dﬁwﬂaanzaaﬂgjmsmamimvia
ez (urethra) Jaduieuansaavesszuu Inevietaanglu
iAmdeazdun 1‘14505143‘1’71'611@@;;5%1aawnﬂdma&ﬁummm
von10gdde

nsiudaanlziiadinsianiawasained (urine
cytology)®’
msfulaanzifiedmsiamawadinel (urine cy-

tology) i1 2 5vdn Tneulamudnuugnsiiuiiedie feil

1. mshudaannzalenules (spontaneous voiding)
udsfgusanunsaiudaanylfies Lidedld
gUnsalnansuwng Aumsgruiuuzinielildiegag
Jaenefavernuaziinunmifigadmiunisdwnea Ae 929
nansiuuUaenie (midstream clean-catch) tilglldiadann
fign unndazuugiliAuTaanizusnlumeudh (first-morming
specimen) Fadullaanziigniiudnlilunszimnglaanzan
naeaary shlifanududugediaauasilonmanuiwaduie

p9AUszNaUAY 9 TRaUnRlAenilaaneddu 9o

2. nmsnudaanzlagldinSesiiownng (instrumented
collection)
& aday ° ¢ Ay
Wudsndevilaeunndvseneiuia Mlunsalis

Jrgldarunsaiulaanziodld vSedeinisiegrawadain
Ausiianziazadaense Favidiegrugaindnanm

szuumaauilaaiie

Mala

netfaaz

Ia

nszvnzifaag

A9 1 dnvagnanenmuesssuumaAulaany
AU NAlAY BUTUNS FUNSTIU NIATVINEITINGT AEULNVEAEASAITIINGIUIE LN Inedeuding

81989910 https://commons.wikimedia.org/wiki/File:lllu_urinary system.jpg
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1. n1sautlaany (catheterization) wnWndnse
neRIraenasaLTiazomtuvie ezl nssmng
Haamuieiuviiaanslnenss

2. Msaensinnzdaane (bladder washing) Ju
Filhwadaunmangnisvils unndazasnagaudiluly
nsvnedaaniy wddatinde (normal saline) Wilu a1n
tuazgaiundedn-eeniun q vae q A eliwadidey
wisnszinelaamzanaenesninuuiuiingde uddufu
dundethudms

3. msiiulaanzniunassdesnsia (cystoscopy
specimen) lusgninafiunmdvinisdeandomsianseing
Jaany (cystoscopy) WnnuuIafithade wndanunse
Smhindedausnaniulnenss nielduuseumnadn (orushing)
YALATUIINAINGAT WU IINTINLaINels

N1589AsIAMaa Me1vesldad19z (urine cy-
totogy)ml’lz
1. uuuvlesuvedin desnsenteyartaelviasy
fhunazgndos leun Je-wmana Tuiewdiin siagan Yu
Afuietng wazdeyansaddniiddny Wy enms UsziAns
WuthevseusziRnssnwlsauziss

2. iutaanazaiunans Tdlunwusiiazen Usaain
o uariliUnatn

3. msiuilaanzedatos 50 Saddns Lielnd
Unauwadismerenisihlutusenuazinsoualas

4. prsunadssinagalugsiesujuiinig nnelu 30 unil
ndanniulaane wnldanansaidslawui deaiusiegna
PlugBuiionmgl 2-8 ssrnwaliva Lilevzasnsidenanin
Youmad urldaisuiniu 24 Falus

inassinsUfassdenstatiaanzdmiuresfiinsiwad
e

1. Bsuwsteeiiuly lngunfuaieaujuaniswad
Ingnagimuauinasieglaans vy Wy eghaloy
50 faddns MnUiinastiesiiuly agilrduauwadiiinm
asadliiiiesnedon sty

2. Fouafinelinsuiou liszyeuazdoyartae As
dwnsiagdesiveyasyusinuvesiiisegndnaunazgnies
W Fo-uwana YuldeutiAn uazsviagie etesiumny
Hanamlun1saaudieeng

3. lsgydoyaniendin nslissudoyaddny wu
91115 Usedfnissnen wisedeasdelunisifiady vivlvivies
RN slaunsaussfiuanudndulunisnsaiiasizile
PgIMINT A
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4. Fusnwuuiuly wasludlaanyasdouanin
wazuanaagldesnmng minilifigamgiresuuiu 30
WUl wadensavdonanimauliianunsaulanald

5. nwurlalilaiiv mnnvuzusseisesswteta
yfain eraviliAnnstuidouandanndouniouenld

auddguazdatstlunisnsiameadineg,
(urine cytology)

- iennseswsSumaiulaanne newnwzeg1ads
Tuffthefiflennsunasde wu Jaanziduiden (hematuria)'!
Tefupusendmienmanuainndesqanssmi dadu
Tyananfeufidfyrewsidinsemnztaans

. LﬁaammmQﬂwﬁmﬂﬁﬂﬁzi’atﬂumL"%dﬂimww
Jaany mansnildiitedhsztmsndunnidudivedsands
3TN

« luffthefifimnudesge Wy giiguymsin viog
euduatuasinduissiafidanudesionisinuess
nszwelaany™’

. ilensramnssniaunsensindeunciin uiay
Lilifagusvasdndn uwimsnsaideranumadivsvendsnis

dnaunsansinelsalumanutaangla

n115911 Urine Cytology #2875 Conventional
method

FupounswRELfI0g19EEMNTI

1. dfaanzwnldvasannassvuin 50 Sadans

2. thludusies (centrifuge) o liwadsanunann
mEnau (sediment) fifumaen sHeAUIE 2,000 50U fe 10 w7

3. wiiilaanazaula (supernatant) fivegns
PERNP DN

4. Ymgnouwadiildvenas Sample chamber
U3uas 2-3 wen WlewSeudmsunistuuuy Cytospin #ive
Freliwadnszareietwainanavualas dalanasudly
95% Lodaupanagoa

5. Whalasfiriunsesagadudilufoudasadine
#1835 Papanicolaou stain feiadesdoudsnluli® (auto

stainer)

15911 Urine Cytology #2875 Liquid-Based Cy-
tology
FumounisimIsufog11ddinsianeudades
(pre-analytical phase) (il 2)
1. haanmzildnasnnaasivun 50 Jadans
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o 1 oa
U MNIVYIAIAINTID

thanIssnnazneu
2000 501 / 10 W1

el
maulaha d

) ;
'3
Q \w £ 1waananazney

UIA Liquid Based Cytology

AT 2 TURDUNITLATNFIDY AN TI9NOWLILATY (pre-analytical phase)

311: HoeUJuRnismirewad g1 NMAITIMEITINGT ALEUNVEAERSA3IINEIUNE

2. thluduwies (centrifuge) vitelmadiammann
aneu (sediment) Tituvasn feALIE 2,000 50U fo 10 U7

3. i daanazdiula (supernatant) #1081
PEZVOREN

4. Wnzneuwadildunauiutien PreservCyt®
Solution Tuw1a Liquid-based cytology

SunaUNNSISEURIDEN NIRRT e AL (au-
tomated laboratory process) (AWl 3)

FumeureuduAos (pre-analytical phase) Sumevil
Junsiwssuarundouvesietsdsdmsauaziadasiielay
Uniwaainen’

1. thwadinerazifonandmiumesaddmse
wiarselvinfon Téun dladuia (microscope slide) #iTau
Fo-ana voufthouazilanes (TransCyt® Filter) 1¥ugunsal
MWadudonidiimifinseazaelouwad

2. thaaasets dlasufvasflawmes Talusumiad
gﬂé}’awum%wszmawa TS ssudumshnuweaias

3. Hawmetazgniuasluriaiiegnauagmsuegiay
wa isaanedlonuazusnisadfinzfudufeulinszaes
98NANNU

4. sPuUgYINAIzgATesViadkar Al ouls

A7) o]
a

Inasuilawmes vusigadazgnanduLaziSeaiuutImGg)

voaflained IngazauuUiunawadlvdanuvuiuyud
LN E

5. famesazndnnaunulazUseiuasuualaning
iothelewwadinaunasuualas shlmandudumaduns 9
(monolayen) luituihsnayiifvuals

6. Walasasly 95% LSausanesed esnw
annag

YUNDUNAIDDNANLATEY (post-analytical phase) (171 4)
1. msfoud (staining) alasazgnirludoudny

314 GepSpedoud

UIMIFIU dtfou Papanicolaou stain
Salusld (auto stainer) Adouiazvilidiuvesdindoauas
lglnnanaduinduanatesiy daelrminwadineuaznend
windanunsosuundnuazwadunivazisadinaundlddne

2. myUauwnuniUnalan (cover-slipping) #8310
goud Menansbafn (mounting medium) walidaiuaae
wuuAIue 9 (coverslip) melagaaleszimeatsiadl (fume
hood) wiatlastuldliwadidemeuazdreliuosiunineu
ndesganssevlinudn

3. MINTIVAOUANNNLAZENOY UnwadInenay
nradpunmuanvesaladdundiaaing Wy nsdeuding
asiawe lifivtesorniea rousrdwevdladiiauysaiility
weSunmdifiernisaseitadusely
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3n 39 3A

A il 3 JumeuMseIeufmeEdmIIaneATenluliR (automated laboratory process) Weude-ana vineiavasdmsInveUiedn
dladuia (3n) thandegsdsdmmadueses aladui uazilawes Tdludumisigndesuunsesuszanana (3v) nsdenlusunsuiiesu
fun13vieu (30)

a wa

u7: el fuRnsmihewadivie) N1eITIMeIsINeT Al LIMEAIARSA3IIYNEIUR

4an 49

i 4 uansgunsallutuneundin1snsgd (post-analytical phase) Fausenaudie (4n) insedanddnluli@ (auto stainer) uaz (49) donloseimeans
1l (fume hood)

u1: e fiRnsmbiewading) nelywenFiven AnzwnemansAsIITNeIUIES
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J9ARanva9N1591 Liquid-Based Cytology Tun1snsaa
Uaanaz
1. Aunmvesdlanftuegetniau (superior slide

¥

quality)

- ¥§nAaunts (removal of obscuring elements):
Hymilnajvosnisnsaiaansuuusniudonisiiden i
Foauns wagndneng 9 Uzdueguualad yhlundavadd
#09n1575293 0988 winszUILNSIes LBC dsiidunau
nsnsesariudradiomdndsluidfoundrieantly vl
nawesdlanazon usaiuwaalavaLUNIN>S

- wadnsreidutuuns 9 (thin-layer monolayer):
\sesflodnlulResinaswadasuualanludnuasduduuns q
vlwadluimefudunsyanvidedousiufunionismiu 4
Preliinwasing ez nesunng ausauseiliudnuauz s
IWAALAAL AR lADE1IAZLE YN

2. WinlonmalunisnsanuwadinUnd (increased
detection rate)

- lifograadilusunudia (representative
sampling): \iosaniegallaameiomaazgninlunau iy
thensnwannuariusuiurewiluvhalad vilimadile
Huiunuensadvaualuiiesisdaams lildnannisdy
thenzneumilonisnaiy Safitlemalumswowaduy S
iUSIuley
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» AANAAUATY (reduced false-negative results) e
aunmaladite liffwats uasivadi3eamen Tomai
HnwadInelangBsuWnY IzuesuwasinUnRlUIsanas
agaunninganizlunguuesaviia High-Grade Urothelial
Carcinoma

3. mi%’ﬂmamwwaéﬁﬁ@iw (excellent cell
preservation)

. ﬁaaﬂwaﬂaanngnLﬁuaﬂumﬂﬁﬁm LBC Faten
fhgtesmnanmwadldlidenamenioidsundasguig
U Flvanwauzveslundvauazlslnnandudensaudn wang
unnIdadeuenlsa

4. \inusgansnmvesnsyuunsluviesufiinig
(improved laboratory efficiency)

« ana1luN13MI29804 (reduced screening time)
wadargniriegluiiuiinandn q vualad vilstinigad
Ineuaznesunmd HWnartlunsnsadesdladuasurudy
a9 uAdAsUsEansnnnnsnsam Ble Wneusiadlunis
Y1191U

5. anunsansaanfisiinle

« 1hen LBC fwmdeanunsnhlunsiasiosonnisery
e (ancillary testing) WU NIATINIANURAUNRTZAU
Tastulas (UroVysion FISH) lalaglidaafusiegnsluiann
E’gﬂqaé,w

A19199 1 Wisudisunisinseualandadnazuuu Conventional wag Liquid-Based®'

AMANYY Conventional method Liquid-Based Cytology (LBC)

Nuraswosdlan Tngnuatemedien Windoauns uazndnda q  fundiazeiandiuin iewindsuatsdnlngay
gnidneenly

N1INTLALVBNLAS waddnadouriuiulungumnuu waanszaemadnauedutuug (monolayer)

GRIGERE FunuAIng fAnld3negendn esnndedliinesnwanin
wadwavgunsalluniswseualad

vatuniseudlad Tdarwunitlunis Screen lesandeamiant  daa1lunns Screen duas inszwadnseansily

waaUSnaAnuwasiidsuads

dnsalaniudanalaile

(Unsatisfactory Rate) cellularity))

AuAdnuazdnau

g7 (Hesnndsuatvewadieeiiuld (scant A
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5n

59

2uil 50 uay 59 wansdnvasiundwesadlaanizidadonununnaatsy (degenerated) ludsmamnn iliuadismeasdunmedagiu

Weveugadlaedinisinseualantaansfieds Conventional method 91nndeganssmimaens 10 wh

nn: e fuRnismhewadivel 11AITMeIEINeT AusUNNEAEnsAIIIINEIUIA

g
- &
4
-«
“ »
-
¢ 2 v ol :
>
- w
® . .
& LN
* aQ
-_; !&- -
. . .
e . “ +*
—_
-
Y f
6n

6%

Amd 6 dnurnawadine1vestaanzanglie lae (6n) wanuwasyinmanulaaiznd (urothelial cells, n3aud) uaziwadsy

(umbrella cell, NsaUEYT) WAz (6%) LanIdNYLLEN IR INY1VBUTO1 Candida spp. WU Pseudohyphae §1uauunUsUuiu Budding

Yeasts Soufindvum 91NndesgansiAliaavets 40 wih

un: HosUJuRnmsnhewadinen MAYMeI3INg) AUSUNMEAERSASIIINE1UIE

n1silana Urine Cytology

n1sulana Urine Cytology ludlagiuldszuy
mmgmmﬂaﬁﬁ‘aﬂ’jw "The Paris System for Reporting
Urinary Cytology, 2™ Edition" Tnefnssenunadsil
1. Unsatisfactory
2. Negative for High-Grade Urothelial Carcinoma (NHGUC)
3. Atypical Urothelial Cells (AUC)
4. Suspicious for High-Grade Urothelial Carcinoma (SHGUC)
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5. High-Grade Urothelial Carcinoma (HGUQ)

6. Other Malignancies, Primary or Metastatic

f7298194n1551897UKa Urine Cytology aaewmaiia LBC
WoUfURn1siwadiIngl AAIvINeI3INGD

7 1 fUaends ey 80 U flenstaanizila
una91e Aedeidesduiy Gross hematuria tAulanis
autlaanng (catheterization) S18uNan1swaaInenduy
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= 9 < g o o ) & Ao o ' & a0
AN 7 LEAANANYAULIYRANLLINVINEVYIYLULANANAU Iﬂﬂ (7n) Wunmnmaauens 40 i wag (72) Wunmnmasvens

60 1

N1 TosUfuRnmaviewadivet MAINeIEINgT AULLANEERSASIITNETUNE

Negative for High-Grade Urothelial Carcinoma, Fungal
organisms morphologically consistent with Candida spp.
(i 6)

507 2 {taeme 01y 92 U iiudaanizsenules
1ee1nstaanizuos uannin 10 adsietu Jaanzida
nateenidiniy Jaagdiidenuu $189UNaNIEaa 1MEN
1Ju High-Grade Urothelial Carcinoma (HGUQ) (mwﬁ 7)
WARININAEIINNEDIFANTIAUAITVENY 40 111 Nulwad
finsdunguiududeuaudid (three-dimensional clus-
ters) fldnuairdouiuiuuny waziiwadifen 9 nsvaneey
dnsduvesiundvanalelnnatadugs (High N/C ratio)
Jrduadndlu (hyperchromasia) vouiiaadealilseu
(irregular nuclear membrane) (m‘wﬁ 70) LEAININAIBAN
ndeganssAlfindens 60 Wi wadiinsdunguiuluiou
audd Daedeainisnszaesiliaiiaue fusududou
Ne7U (coarse clumped chromatin) wiutiipaledaaudn
(prominent nucleoli) Nundsarenn (clean background)
(N 7)

R
N13RTIAARINY1AINUaaE (urine cytology)
WumsestledanlunmsdnnsesuziSdussuumanulaany

= A Ay o w ax = 4 S a o =
Glj\ﬂ.ua(ﬂ(ﬂlléuQ?]']ﬂﬂ"ﬂ’]ﬂ']ﬁﬂ’ﬁl,mﬁﬂﬂaiaﬂLLUU@\TL@]@JW@T{]N

Wen 1den visswadinznguiuuats vilinisiladenain
wasuld wedanswieualaduuuvesvas (Liquid-Based
Cytology; LBO) ?Ngﬂﬁ@umﬁﬁulﬁaLLﬁlﬂJ%’af«i’wﬁ’mmaﬁﬁasjw
Wussuu Imaéhaé’m{]aanngﬂﬁnﬁﬂﬁaUuLﬁauLLaﬁmSm
wadasuualasidutuune edralusudeunadnsilafoslas
AunmgsTiesdauarUsziuldine dedsnalannsouansang
avldeandugninewesiindedlfogrsendn sudutady
nanlunsitedy Mlndnwaaineazne 1 Sunndanuisa
arvndnvasRnUnivenwaduzidldos g dety Tae
wnsazSaia High-Grade Urothelial Carcinoma n158n
izﬁuammwmmaiaﬁﬁ%dnmaimamwiamiamé’mwﬁ’ga&hq
ladanunsadfaduld (unsatisfactory rate) waziiinaiuls
(sensitivity) lun1snsranuseslsa sty LBC Felail@fuios
madon willunsenseiumasgiuitiefiudssavsamiay
amnidefielitunsesiasadiaams ihlugmsidedeiign
fﬁmLLamNLLmumﬁ%“ﬂmrfj{halﬁﬁ?Jﬁu

AnAnIINUIZNA
finudvoveunsyaaudminiiviesufiRnismuae
FaonenSIMeuazwadiver MAIvmeSIng uazidmiing
MOIPATINGT MATNFRAMEANT-UINYING AgUNNEANERS
Asamernannvin fnganliduuzihduduusslomiua
mm%h&Jmé‘aﬂuﬂ’lﬁmﬁﬂﬁuaﬂuwm’mﬁwﬁwL%fuqa':mﬁa&Ja
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ABSTRACT

Lung cancer is a major global health issue and a leading cause of cancer-related mortality. Accurate and time-
ly diagnosis of lung adenocarcinoma, which is often detected at an advanced stage, is crucial for effective treatment
planning. Pleural fluid cytology is a highly effective, minimally invasive standard diagnostic tool that provides rapid
results. This academic article aims to systematically review the cytological process, from sample collection, slide
preparation, and staining to interpretation based on The International System for Reporting Serous Fluid Cytopathol-
ogy (TIS), with a focus on the cytomorphological features of adenocarcinoma. Furthermore, the article delves into
key diagnostic challenges, including distinguishing primary lung cancer from metastatic disease, differentiating ma-
lignant cells from reactive mesothelial cells, and addressing issues of specimen quality. It also presents solutions, em-
phasizing the use of ancillary techniques, particularly immunohistochemistry (IHC), as a critical tool for enhancing
diagnostic accuracy. The integration of morphological evaluation with these ancillary studies is essential for achieving

the highest diagnostic precision, ensuring patients receive appropriate and timely treatment.
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dnflannuvievdnlunsitdeds 1Hun nssuunuvasiidnveswaduyiFesyvieuzidsenusugiifunySaunsnszatean
1nefegdu mausnmnuuaninTErinaTaduzdsiuwadydovieaiinu §i3emeudaues (reactive mesothelial cells)
wazdyminununinaesdidinsa niesinitausuuamenisuilulneinadasy lnoamizmatoudduyludalani (m-
munohistochemistry; 1HO) Faduwpdesiiodfglunisifiueuwiugilunsidede MSYTUINTIENINANWUENTUFIU

o

e uazmedaesumaiavilimitadeiinnugndesgean dwaliiUielisunmssnuimungaunay i

Adndny: wadinen; uzidlenvdnezalunsdluan; dilugendeiulen; meifladulsa; n1sseauszuy TIS

‘U‘Vl‘ij’] AIRTIIN AN (cytology) %Lﬂummgmqaqm (gold

| & L2 aa v oq
Lauzssdinadutymansnsuguiidfyszaulan 4 standard) lunsgudunsidedy

gUANIsnluaY s INSIdeTIngs AnadRlsALSlanUszan MMM SuTudaeAmsTuil 20 lay

Dr. George N. Papanicolaou Wilun1sMad@ay Papanicolaou
(PAP) test LieniavnuzisaUnueagnuazlsndy 9 vasuin
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Yaguululumu The International System for Reporting
Serous Fluid Cytopathology (TIS) Wussuumsneauwna
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FganmuuUsUrulumidadouasifiuaausiuglunis
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wadudazdldlidaau
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edeidlenuwadiinund (atypical cells) usdnuwagiinulal
Wissweiiazdnlviogluuszian MAL u3e SFM uazlsianunsa
iquv’faEJNG(T@Lﬁmd’]mmﬁmﬂﬂ@ﬁ?ul,ﬁmnﬂﬂﬁﬁ%mﬂﬂasum
579718 (reactive changes) WsalduuziSe Inenuiwadinuni

Eneedaliunans!!

Uaymwazwuamanilulunisitiady

winsnsramaeadinerasifuiadesiednd
UsganSangs wilunwuuadensdidednindidnyuiadsenis
Wudgmlunsiiade Toun

1. Yy Anmenlumsseyunasnlinvasanuzis
WHIDNTIANUAA LIS IVRADLALUANTTIULY d13150

A

fudulaindUaedunzda ualiawsasenliinduusSeen

=

N3UL3991N9T8ILAULNINTLAIBUT 1TDIINSNYUENI

dougnuineweawaionddinnueaieiu n1sseywraeie

'
a

Auduou 1AUE1AY0LNBIRNITLEDNLUINIINITINYIN

FUNIZLRNZAS
wuanraudly: Tnsdendduyludalanisauiunig

asramawaaivel Wwisnsmaniifiuszansamiigalunis
) a (3 < v a a . -d'
srywasiniinveagaduzss lnglduaudived (antibody) 9

252

Al 9 dnwnuriumda (background) inusuiuwadueiss (Mdweney 40 wi)
o - o Y )
A, Nunaeanysn LLAwNNYIRaanmIewa? (necrotic background)
(fousy PAP stain)
v, fiundsdideaiusgdiuauunn (hemorrhagic background) wuwadidin
denunsnszateiogimlusiuiuwaduaisa (feusy PAP stain)
Foaa oy o g v oae v ,
A. fiundsdliden doudnduunune o as1eildu (Feuded PAP stain)
T P, )
3. NUNAIULLDN JDUANANINDUYULIN (BaunIeE diff-quick stain)
u1: ghelae dung Syuinsiiug nibedaeme1dineuazwadinen A
NEFINGT AUTUNNYAENTASIITNY U

SumziulusiuiivanseenluwadaineTozduiuilafiuan
sinarfi e

- uziSeonvfinezilunsdiuu fdeuiiuusii
@A Thyroid transcription factor-1 (TTF-1) Faazdoudinly
Tedeauazdinnudinsgedmivnzsaenuarinsesd 8n
Fiouiiddafe Napsin A Swazdeufnlulelnnarafuuass
AudnzgseuziSUonrinesAlunsglun wananiids
ansolimieundu Cytokeratin iilotelun1sidads Tne
Cytokeratin 7 (CK7) sindoudnlulalnnata@uvosaaugiSe
Uan (nmit 10) luvauedi Cytokeratin 20 (CK20) sindoulaifin
Fadusnwagiilvrewzson

- upahu Windouifanudimnzgs Téun GATA
binding protein 3 (GATA3) Fsazdenfnluiinndea uay
Mammaglobin Gsazdevdsulelnmanada wonaini nisdon
Estrogen Receptor (ER) ez Progesterone Receptor (PR) o8
FouRnluilnduaazietudumsitadelunvSadiuamila hor-
mone receptor-positive lépenafiuszavsam (il 11n.-119)

- ugSanseingemny/aldlug Tfdeu Caudal
“type homeobox transcription factor-2 (CDX2) Ssfeufin
Tuﬁamé‘amazﬁmmaﬁ’wwazgaﬁm%’umﬁﬂuiwuﬁ wagdin
sxdaufingne CK20 filalymanady (1l 129.-122.) usilae
hlludnzdednldlvaanlngazdoulsitin ck7 oy YRR
SoumaniizeieliaunsonsnuziSelensenainuziSaiiung
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@l 10 man1sdendsuyludalaeilluwadus Seonviinozilumsalun (Mdswene 40 W)
Y o o o a a % Aa a 3 2 S
n. Msdeufndves TTF-1 WinauinlaeazAndinaiiindvavesmsaduzise (nuclear positivity)
¥, Madieuindvas Napsin A linauinlneazindihnasnuaslugaaziBenlulelymandy (granular cytoplasmic positivity)
Y  a o B a a3 a = A v I3 . e
A. M3daufndves CK7 inauinlngazfnduimailelnnanduuazieriuwad (cytoplasmic and membranous positivity)

un: dnelae aflung Syuiansiiug niedaenedineuavgading) NATYINeTIveT ANEWNEAARSASIITNETUES

At 11 nanstendduyludalaedidmivtieidedous Saunsnszaeanuvasiudiag o (e 40 wi)
- uziSaduy (breast carcinoma markers)

n. GATA3 Tiauan Tnsasindthmadilandeaveswaduzie

4. Mammaglobin Wkauan Tneazindthnadilelnmandy

A. ER Winauan Tneasindthmadiluedea

1. PR 1nauan Tngazindihmaiiaandes
- ile%ﬂﬁ”llﬁ‘lﬂiy' (colorectal carcinoma markers)

3. COX2 Twauan Tneazindtmadiundes

2. CK20 Wnauan Tnsazindthmadilelymandy

u1: dnelae aflung Syuinsiiug niedaene1dineuavgadingl MATNINeTIVeT ANEWNEAARSASIITNETUES
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i 13 wansdendduyludalanddmiuwaduBeriien (mesothelial cell markers) (Mdaveny 40 i)
n. M3founndveaaisiiu (calretinin) TinauinlngagRndiimadudluinduataglalnnai@u (nuclear and cytoplasmic positivity)
4. M3deuindves WT-1 Wkauinlngazindiimaenizdiuvesinniea (nuclear positivity)
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Unidau usiwadyieviulendifinnssniauvdenisszang
Aeuteds onefidnvaziasuudadly (reactive changes)
upAEaaNSIle W fvwelngtu uedealn waxdl
thadledadnau wazeranutevinslulslawaiady vidlman
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nIONAUINLAEN (false Negative)
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usidenditinuiumzgeiewadyideriuven Tinauan
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2026 Update in Maternal Immunization
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ABSTRACT

Maternal immunization plays a critical role in reducing the severity of infectious diseases in pregnant women
and providing passive protection to infants during the first six months of life through transplacental antibody transfer.
The efficiency of antibody transfer depends on maternal antibody levels, placental transport mechanisms, and the
timing of vaccination during pregnancy. Typically, 2-4 weeks are required for antibody generation following vacci-
nation, with an additional 3-6 weeks needed for effective transfer to the fetus. As postnatal antibody transfer through
breast milk provides lower protection, appropriate timing of maternal immunization appears pivotal. According to
the 2025 Thai Guidelines, four vaccines are recommended for use during pregnancy: influenza, COVID-19, pertus-
sis, and respiratory syncytial virus (RSV) vaccines. Influenza and COVID-19 vaccines are recommended from at
least 12 weeks of gestation, pertussis vaccination is advised between 20 and 32 weeks, and RSV vaccination between
24 and 36 weeks of gestation. Robust clinical evidence demonstrates that these vaccines significantly reduce severe
maternal infection, infant hospitalization, intensive care unit admission, and mortality. Due to the low incidence
of severe COVID-19 cases; and low protection to new variant COVID-19 pathogens of the vaccine, the COVID-19
vaccine should be considered only in high-risk pregnancies and is currently removed from the routine vaccination
practice in Thailand. Maternal vaccination against pertussis has been shown to substantially reduce laboratory-con-
firmed pertussis in young infants, while maternal RSV vaccination has demonstrated high efficacy in preventing
severe RSV-associated lower respiratory tract infection in infants up to six months of age. Despite strong evidence
supporting vaccine efficacy and safety, challenges remain, particularly regarding vaccine cost and accessibility. While
several vaccines are included in national immunization programs, others require out-of-pocket payment, which may
limit uptake. Integrating maternal immunization into routine antenatal care, accompanied by clear communication
from healthcare professionals, is essential to improve vaccine acceptance and optimize maternal and infant health

outcomes.
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L%aﬁaiﬁﬂ Influenza virus SAR-CoV-2

-Negative-sense,

single-stranded RNA virus  single-stranded RNA virus  gram-negative
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azeauany
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ANFSNWANE Oseltamivir,zanamivir, Remdisivir
peramivir

-Positive-sense,

Respiratory syncytial
lonsu
virus (RSV) infection

Bordetella pertussis RSV
(small, non-motile, -Negative-sense,
single-stranded RNA virus

coccobacillus)
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2-5 fu 6 Falus
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ABSTRACT

Hypertensive disorders during labor are high-risk obstetric complications that impact the health of both
pregnant women and newborns. Midwives have an important role in ensuring the safety of pregnant women. The
Model of Midwifery Care, which emphasizes holistic and woman-centered care, midwifery practice seeks to empower
pregnant women to make informed decisions about their health. This model enables the development of compre-
hensive care plans that address the physical, emotional, and social dimensions of maternal health. The philosophy
of Model of midwifery care is based on five core principles: (1) the professional independent, (2) pregnancy and
childbirth are natural, (3) woman-centered care, (4) the midwife as the primary caregiver, and (5) continuity of care
encompassing information, management, and relationships. These principles are essential to planning nursing care
for pregnant women to prevent a serious complication, enhancing the safety of the labor process, and ultimately
improving maternal and fetal outcomes. Effective implementation of this model requires a combination of clinical
expertise, multidisciplinary collaboration, and the application of holistic midwifery theories. Accordingly, this article
presents the application of the midwifery care model in managing hypertensive disorders during labor, with the goal
of enhancing the quality of care for high-risk pregnant women and reinforcing the professional value of midwifery

practice.
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Nursing Care for Patients NMDA Receptor-Associated Encephalitis

Nualnapa Kasemvilawan, M.S. RN.

Medical and Psychiatric Nursing Department, Nursing Division, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2026;19(3):270-276.

ABSTRACT

Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis is caused by an immune system abnormality that
produces specific antibodies against NMDA receptors in the brain, resulting in neurological and psychiatric symp-
toms. The symptoms of the disease are complicated. If the diagnosis and treatment are delayed, it can result in long-
term abnormalities or even death. Treatment includes both acute phase to reduce symptoms or the inflammatory
process of the disease. It is a combination of methylprednisolone, immunoglobulin and plasma exchange. If there is
no improvement, immunosuppressive therapy is required as a long-term treatment to manage symptoms and address
any remaining abnormalities. In cases where the patient is in severe or critical condition, they should be treated in an
intensive care unit, continuous monitoring of vital sign and close observe. When the patient improves, they need to
receive continuous multidisciplinary care to prevent recurrence of the disease, rehabilitate physical and mental de-
velopment. Therefore, nurses know of the causes, symptoms and treatment methods so that they are prepared to care
for patients being admitted to the hospital, assess symptoms, nursing care using the nursing process, continuous care,
record nursing and solve patients' health problems more comprehensively and effectively. This results in patient safety
and reduces complications that may arise from treatment, including psychosocial care of caregivers and families so

that patients and families live a quality life and live happily in society.

Keywords: Anti-N-methyl-D-aspartate (NMDA) receptor encephalitis; acute treatment; long term treatment;
nursing process; reduce complication
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Enhancing Patient Transfer for Acute Upper Gastrointestinal Bleeding
through ISBAR and Joint Standard Operating Protocols between the
Emergency Department and Endoscopy Unit
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ABSTRACT

Upper gastrointestinal bleeding (UGIB) is a time-critical medical emergency requiring continuous and coor-
dinated care from the Emergency Department (ED) to the Endoscopy Unit. This article synthesizes the system-based
nursing roles that enhance patient safety and clinical outcomes throughout this continuum. The nursing process
begins with structured assessment and resuscitation following the ABCDE principles, implementation of a restrictive
transfusion strategy (initiating transfusion when hemoglobin is < 7 g/dL, unless specific indications exist), and ad-
ministration of high-dose intravenous proton pump inhibitors (PPIs) before and after endoscopy to maintain gastric
pH above 6 and reduce the risk of rebleeding. Emergency nurses play a central role in coordinating the transfer from
ED to endoscopy using structured ISBAR communication and continuous vital-sign monitoring during intrahos-
pital transport. Upon arrival at the endoscopy unit, Endoscopy nurses prioritize airway safety, monitor procedural
sedation according to SGNA Standards, recording vital signs every 3-5 minutes, and support endoscopic hemostasis
through injection therapy, thermal Therapy, and mechanical methods. Post-procedurally, nurses focus on safe recov-
ery by maintaining a left lateral position, closely monitoring vital signs for the first hour, detecting signs of rebleeding,
and providing discharge Education on the avoidance of NSAIDs and alcohol, adherence to ongoing PPI therapy, and
scheduled follow-up. At the systems level, establishing a joint ER-Endoscopy standard operating protocol (SOP) with
a target endoscopy time of 12-24 hours, forming a Rapid Endoscopy Response Team, and integrating Early Warning
Scores or Al-based triage can reduce door-to-endoscopy time, mortality, and rebleeding rates while improving overall

service quality.
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Scale (GCS) wagithsg Ysnsiasuulasensieiflos Insiamne
Tuglésusndontssamuieiisiiinnsdondadevield
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oivdalsn Fuwdesiala/ln) endild (ndhumsudsnveades/
gnazaneaLLEen/NSAIDS) HANTIIN IV URN158gm (Hb,
INR, BUN/Cr, LFT) @iz Crossmatch nsbansiividon 1
Fludn (g PPI IV aungs) ansathanems UsySRuiey/
915 dedrinlsAnszgnuIiuee Amudssddn Anamien
voamuiumela uazdnsnisihwaniau wazludugeuii
Wrans msussdiugtewhinansiiaudiey desdudin
Foyayrauw (BP/HR/RR/SpO, uaw/w3e ECG 1‘14;@3&?8&)
seuFAnd (GCS) mmmFenvesmaiumelaiiotesiudidn
sefumdssnsliendesdsean (ASA physical status)
wazud Consent/time-out AuNIATFIUAILUABASENBY
Buvinons >+
528zdRINABINANANIS (intra-endoscopy phase)

1) mslienaeuyszamuaznisihse e imanese
Wihesdnaune Sadleld warUaendeveanaiumels 1
Susiuusn e1ildiues Téun Midazolam, Fentanyl w38 Propo-
fol (MUBNUUNNELATUSUNDIANT) InenenuiasnasUUaniu
1ASFIU SGNA UaglUmIaMaY1 3N Tn&Ees Procedural
sedation Aensianuetadusyuy Sauazduiin BP/HR/
RR/SpO, n 3-5 wil naeataslieuasyininants fiansen
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Capnography ECG Wag Oxygen support (n3eilé propofol)
é’ﬂwﬁm/l@f%’u Deep sedation Uu#inszsu Sedation (1u
RASS/Modified Ramsay) agserias?*® unumweuia
WWszisang (dedicated monitor) ;:JLﬁwszi’qé’fadlaiﬁwuﬁwﬁ
Suidesnnuauls Sanuaunsasunsiansmadumele
Josdu nsiinfisgunsal@n (suction, 0,, bag-valve-mask,
airways, aunsalldvietiemela) LLaxmé’ﬁqué (naloxone,

121815 i 3nnsidenagnalasniy A

flumazenil) AaBALIAN
Suvunasufufiazdu (titrate-to-effect) wanides “stacking”
U84 Benzodiazepine + opioid fismEuAuly ntufinnanda
YUINTIN FYYINTN Uazinsn1saldAyognansudiu Deep
sedation/propofol msﬁ@@LLaﬁv‘hwﬂ'}ﬁLawmmzﬁﬁﬂmma
Aumelatugenussdovesing e

2) MasENkaratiuayuinanIsLEen We1u1a
funumdiaglunisuseaunszuaunITIULaZ LTI
gunsallinfenneuiiunmdarGunsdesndos Inedesdnisden
LAZATIIABUYAQUNTAINTUNITMUEDANILLLINITD
American College of Gastroenterology (ACG) ez European
Society of Gastrointestinal Endoscopy (ESGE) laln n13
Anensaidon (injection therapy) wu Msldidudnen (needle
injection) SauAUY" Epinephrine (adrenaline) #30@135 Scle-
rosant 35N15ALERALTINA (mechanical methods) 1 Band
ligator, Clip #50 Cap-mounted clip NM9¥LLEDAMIINAIITU
AN58U (thermal therapy) wUsduwuudauia (contact) loun
Monopolar probe, Bipolar probe iLa¢ Heater probe wuulal
dura (non-contact) lakA argon plasma coagulation (APC)
739 Laser ansviudonuiinnu (topical hemostatic agents)
\1 Hemostatic powder %30 Hemospray uaﬂmﬂ"ﬁwmma
Foususzuugauazidaasdanddliliusyavanim sausis
wisaesesdntdnududenuarandensonanusni
Yvmans ieteliuesdiuiunindensenlédainu was
anAnudssdon1sddnvesiitne Tnsmsdavinguaelviuey
AZLAITE W%fau@ﬂLﬁaw'%aaWiﬁmwé"ﬂﬁuﬁLﬁ'aLﬁmmiéﬁ"mau
wenuaddusssszdiuaounisalaim dwgunsalliings
Jomzueainnns warnsIedeunIRIAnInesTeuAIe
10 19U TEAUNANIULAZIZEZIAN mmﬁwﬁumméas}wgﬂéfaq
Wietheansvernailunsudonwasfiudnnanudidaves
ﬁmaﬂq32,12,18—20

v

3) n1sdanisanizunsndeudundu weruadug
dunadgeaifsu Hypoxia,Hypotension, Bradycardia,
Bronchospasm, Aspiration, Perforationn LLaxﬁadﬂizéju
Closed-loop communication fufiuviufi neuEu Algorithm

AU musEAUANNTULS (Wanaduegly/ieendiau/ Ven-
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tilate 778 Bag-valve-mask (BVM)-iansaumene/Iiensu
13 “a+) uazduiinmmnsaiddyuuud Time-stamp®'**

4) MTUINMINTHE VAR ANFDUANEIIRANTS
(early recovery) ﬂ’uﬁﬂwmmafﬁadmamqu nmﬁuﬁqm
Wilp/Ane dyannnmn 3-5 w7 sEAU Sedation gUnsny/
wmafla Hemostasis 74 nsTviden/druusznovvenden
amzunsndew/manevauss wadwsidesdu wu neaiden
d15a waznsdnmuiiise Taie/ iy mnﬁ?ué’ﬂm%gn%’m
viuounzuAine uarlioondnuluunese vasndoudeuds
Gialfﬁwajixasﬁyuﬁaﬁﬁmﬁﬂﬁum”
S28ZUAINTERINARNWINYRANTS (post-endoscopy phase)

5“8~ummsaanﬂaaaaaqum Critical recovery
period TiilArundssionsiinamzunsndouiiann enden
Uszav waganiinan1siuden W n1sddn n1sngs vise
smzdensent neuawniuSdunumddalunmsihe T
Ussifiunnadaends uarliguAnwitan ielsinsituadu
TWeghaaensouasaoiios 2t

1) Msguarimakazn1sehsemawinvinanis g
wgninliusuinzunsding (left lateral position) titetlasiy
mMsddnuaztieszuisansiandsanmaiumely esan
gniveseIndeuUszam 1y midazolam, fentanyl %3o
propofol §aa13rsegusyana 30-60 mﬁwé’qéuqmﬁmmi
FaoraviliAn anznan1smela (respiratory depression)
19 weruradeaihselsdygradnedislnddn Tnoanzly 1
Fluausnndsdosndas H1afidanuidsasanitzannuiunn
melath vieidensens1 nendinisdesndes newnanas
dhszTaszduanuddndy madumela nismela nislva
Geuladin Areendivu warennsuiaduszes Tneanudves
mMyUszdumsiasamuszaunsiieInaouUszam anm
nemdtinvesrithe ¥ilavewinanis waruleungyesmuigy
ugtheil Physiological stability ﬂé’uajssﬁuﬁaam%’ulﬁuaz
dunaEifinmun sUsedudaa Rebleeding Taeuh
seltomaneeddn Wy aed1 ondeuluiben vinvies
Wounau vesisudinaldu Uandunthen weladuin win
fin Foudsey wilosen fufu Fweraudinnsdonsen
dvFenizion lunsdfifiaeldsusndenssamaungs
wiauiaseng/lsasauaneszuy ne1uanisly Sedation
Recovery Score (19U Modified Aldrete Score) WieUseiiiu
seunmsiufegaduszuy neueyapeliithenduiesavie
ﬂéluﬂ’,]ulllﬂ,liﬂ

2) mslvguAnwuaznisnigudnviie (discharge
teaching) iousmie wemualuvediiiemslitoyaiidniay
wazitladeunginouarand lnslawziBos nginssudesiu
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NINaUNILEEN00NY1 wazn1slTe Ndy g usunset?

foil Falldienngu NSAIDs videsnfiiiunistnnsoudoynse
IW1EDIMT (1 aspirin ibuprofen diclofenac) LszuLLﬁiLmej
QLI mmiammwaﬂaaaa/mamauLLa auum Luaamﬂ
WinpudseenraLaznINd UL densans wanELINS
pnvesinviiesenusnniy 48 Falususn diedastunudy
Tuﬁiaﬁﬁadqﬁu wugnsfulsenue PPl dawdosmnuuay
ieliunameuazannisndusnidonaenen uusth3uussmu
g WN380U osdne wsade wusi lilihAenssudifinrndes
g919u Fusa mevhaufuesesinsna eu1seinsifendy
LWMUETUT Wy dhesannty endeufuden wiila
mﬁ‘aaaﬂ vsonunan Budumsiafnniuna ensiaen/des
&0 LLa“"US‘Uﬂ’]i‘iﬂﬂ:ﬂm’mLL‘IJ’JV]’NL’NJ‘LJQUG]"UEN ACG uay
ESGE**'" wndn1sfiniie H. pylori ApatugnAUE1AgUD3
nsiugUfTusiodnuniidumg®
3) mstuiinuainants exnslufesiniluuaznis
31897UNAU (handover) wé’am%aﬁfumsqua WYUAARI AU
uazduiinuanisdesndos/magualuriesiniiuegtsasudu
Wiy anwazseslsa (Funis-sin-uwiaudonasn) 35019
Lﬁaﬂ‘m‘ﬁ (W adrenaline injection, thermal coagulation,
hemoclip) U’%mmﬁamﬁqzyl,ﬁaimwismm NANINDUAUDY
vouftlhe ermsluesiniiu aniudosdssenundulud
vesgniduvidoresadiuma iletufinaslu szuuteyanatsves
15snwe1u1a (Hospital Information System; HIS) wielviiuam
anvfiiendes Wy unnd, ne1ua ER, ne1u1aaese d1unse
Anmnauaznaununsguaseiedlaegiaduszuyo
ANUAIAUDIUNUIMNGIUIATUTEIEUA IdDINA DY
Husiugavined Weusensinuiuaudasafovesiie
wgwadedlivianudfuaisiver neUssiiuenis uay
Vinwzn1sdeansdeszu Wetlestunmzunsndoudeundu
wazadrsmnusiulaliguaendululidinldediavasase
LUINNUBY Society of Gastroenterology Nurses and Asso-
ciates (SGNA) wag American College of Gastroenterology
(ACG) Budud1 “msitushedhalaensendimsdesndodios
o1feneuafiinaihssfegnaduszuuiaiiniudionns
197 FadussdusznaudAueinunmuinismedesndes

Tusgauaina!®>®

MINALNsTUUdsdafitiuszAnS A
AzideneantuniueInsaIuAY (UGIB) fawdu
AMzaniduiifesendun1IneuaUsIeE19TINIST (time-sensi-
tive emergency) N153uINIUURNINEIU (standard oper-
ating protocol; SOP) $3uius¥1ing iesanidu (ER) wagniie
deandes (endoscopy unit) Fsfinnuddnyesneds (e
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rpanszErnaRIAS U eauiSideInEas (door-to-endos-
copy time) HiudnsanudSalunsiaunien uazansnanis
Hetinldegraliteddny mundngiuannsAnwidmnass
wuuduuualnguazuimalfifaina' Jsiiveuwuiilv
fidiunsdesndesmely 12-24 dalus wazasidaistulug
theiifinnglnadoudenliasd

L. miaamm‘uLmedﬂﬁﬁﬁmmgmuasﬁ’;%i’m 3
9BNWU SOP 130 wunnauuivnaaddin (clinical pathway)
maitufinuGeuie aunsailuufoRldes uarause
Towala misﬁﬁﬁgﬁuaaLmeqmﬁmaUﬂqmﬂﬁxLﬁuﬁqﬁ

- namnsudsfoularnsilaldsyuu (trigger &
activation) fvunnamidaulumaBeniiudesndesanidy
191 AZLUY GBS (Glasgow-Blatchford Score) &y, mw%aﬂ,
s¥U Hb mndunasifidimun vsenisendeududensd
solflos nieusssynanouauesiithy

- Gumm‘i%’ﬂmﬁmﬁudauﬁmﬂﬁm (pre-endoscopy
bundle) Usznaumenisguaniunan ABCDE, nsilavasn
Fonsuunelug) 2 1, MidwnaneiesjiRnisidudu
(CBC, PT/INR, BUN/Cr, LFT, Type & Crossmatch), a5l
g1 Proton Pump Inhibitor (PPI) n1aviaeaifensiluyuin
g¢ uatlunsdiflasdunnizidensenainuaeneimsltanes
(variceal bleeding) Twfiansaunliten Vasoactive agent 53
fugnUioue saurluiosnidy

- M3dweutayauarn1sldsenisnsivdeu (han-

1,25

dover & checklistﬂ%wwmﬁaammu ISBAR hagLluu
WosumemInsvaeuiituiinteyadiay wu srilasuluudn
dyaadnaian wavanuniouvemiuiumela wietlosiu
Jayannvau

- whuneanunan (time goals) Avuattmanenis
Budesndeanelu < 24 Hlus oFe <12 $alus Tuvdunddl
ANUNToE) nieNTuinla1ude (call) a1weusu (accept)
uaznAGudeINdos (start scope) Tugthemneiitednn
Nal,E

~ i Yavdn (key performance indicators; KPI) #1
wuzth Wy Yevarvesthedliunisdesndesnelu <24

s (WWmune > Seeay 80)4

1381 Door-to-endoscopy
(Fsl58g1/1QR) ANUATUNIUYBINTTABUTDLAKUU ISBAR
(thune > Sevas 95) Sasnislideninsanuinest (wgu 1
ile Ho<7 n./ma. snuiifeustiane)” sasmsnaunniiden
98n91 (rebleeding) Moty 72 Falua wie 7 %u sEavR81NNS
uaulsang1ua (length of stay; LOS) ﬂ?jumwmﬁ'mﬁw (low
rfisk) Windesndeandslinuseslsafidsrenisidensend,
(W Forrest Class Ill) uazen1sAsii orafirsanlindutiu

Innelu 24-48 9alus wagnguaAaLdsga (high risk) 1w &
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Uheiididensandn (re-bleeding) Wiafinmedundunsndou
9190 UILAY 5-7 Fu nTBUINAT

2. mdnsafiuneuausinisdeindesanidu (rapid
endoscopy response team; RERT) mﬁﬂgﬁgﬂ Rapid endos-
copy response team (RERT) Wufiuamanuisndniindouseu
aussviuiiflefinisudadiou (activate) towmIoumnamiey
suvies yaanns uazgunsalaimih Ssieanansones ua
windymeaevin lunszuiunisguadieandu” ssdusenay
UAZUNUMYBITIY AB

1) yrans Wu wnnddaindes (on-call) weruiades
naed (egtdes 2 AU Ao Jihseiinisliendeudszavlng
e wazgtieledesiie) wenuiaresgniduluszatunisds

Y
o

k) LLafgaauJﬁﬁLLWV]EF/;:JL%SJWWWNLﬁumzﬂﬁmmsﬁaﬂﬁ%

2) nAWBVANRIIATEIY Suudiniely 5-10 wnil
Tnglusanaidannueslfufinis wazviosdeindaniould
nunely 30-60 Wi (Usumuusunvesanitv)

3) UnInTIRdeuUneunlalteu (pre-activation
checklist) msavdaUAILNSNvRLATIRRM LS YITN
gun3nloandiaw/Suction/Bag-valve-mask (BVM) yavinsiden
(Injection/Clip/Thermal/APC) mﬁghqu%‘ (Naloxone %39
Flumazenil) uagen)an

4) msAeasuuuiln (closed-loop communica-
tion) Wnsudeeiitetudune anundeuvesiiu/fes wax
Aulaensereadumaaieudne nsaISEUURBUALD
dwiurthe UGB mskiunisussanunuuesinaanu3nngn
wazn1slduuIMINIsSguasuiusEnitiowanidukas iy
d09ndes lngmuuanugInISuILHoU Sfjgumaumifj%w n13
Useilupnandes nsdse wazihmnenatlunisdesndes
289Ul M54 Care bundle %38 Standardized clinical
pathway mmwzhaLﬁummaﬁwLauaiumﬂﬁmsauamu
nangueUsednduaraduayunsiannguanuInig®

3. nsldaziuuFauduRNAuLaYSTUUANNTBINEY
Uy usehvg

- 715149 Early Warning Score (EWS/NEWS2) AZiuu
iWoufugniduusisnd (NEWS2) dredanses fUaedidiaana
liinsiineadsiner Mnduaiadnsy W sasnmsmela
audusveeendou anusuladin Sasniswurewiile
9auMQH sEAUAIUIANGT viTe AVPU: A (Alert), V (Voice), P
(Pain), U (Unresponsive) WesenmsUsvanuay wdeude
waziuunszaunsEseTsseniInedesie’ Asiinisnnue
1nasi (Threshold) (Wu NEWS2 =5) TiAnnisudaiioutas
Sunfiulngonludf

- spuuAnnsaamedyanUsehug (Al-based triage)
wielulad Machine learning fiysannisiuszuunvszidou
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Sidnvnsefndfifnenmlunsatuayunisuszifiuanudes
vesffihefisennzidonsenmaduoins Tasamnsald
YoyavanadinuazransiomaieslfiRnsiiotieduunngy
mwmﬁlmLLa:aﬁfuauumsﬁﬂﬁﬂﬁ]ﬁmw%’wmm pg1alshinu
FZUUMINATIAITHIUNITNTIIFDUAMNLNUG WAL External
validation Taudan1suszduamumnzanluuiunvesaay
ssAnseuthuTfifudiuniwesnsindulamnddn®

4. MSATINTAANUANNTOUAAINT WEIUIARNLAY
mMadues nsinenuiaiifinnudermmganiznidi
Gastrointestinal emergency nursing A¥¥8ENILAUAIN
Uaoadeuaruszavianvesiuimenisguarthe laglasesns
MﬁﬂqmﬁLLuzﬁwmiL%amImﬁu SOP wazATAUARY

1) ArdiugTu weBaiTine1ves UGB uazmsld
Risk Scores (GBS, Rockall)

2) MIguanaudeInaes YAN133nw Pre-endoscopy
bundle (A-B-C-D-E, Restrictive transfusion, PPl IV 9u1agy,
Airway & aspiration risk)

3) anulasadvlunislieinadsulszain aiu
1M1 SGNA, M3 seiamn 3-5 urit 15l Capnography
mMsTanInznan1Tmela/anuiunn

4) yagUnsalvinuien nannis, nsidentd uasnis
wisaLesesile Hemostasis toolkit (injection/thermal/
mechanical)

5) msdstagUagliinga gunsal 81 uazn AL
FyInudn (monitoring) Alduasgu

6) 1mIgIUENAITLAZAMNIN N15TY ISBAR, Time-
stamps, KPI uagmslitayadaundu (feedback) aaslinisin
DUINIIABIANIUNTAL (simulation-based training) azn1s
Fouailouasdluituit (in-situ drills) selutfosdoindauasies
anidustsasiiane elndesavinuzuasnnaeumuniey

Ypasyuut?’

GEYY

M15YIANNTAUTIOUENSNE I IALAL SEUABANT
ISBAR 1leensziuaaannseluiias UGB nsenszdiu
AuAMUSNslugthenMziensentunuive misausiy
(UGiB) fligensTInvRTunATnTIEYARS LAABNS
45713390V Inter-departmental synergy #il5508s03ening
Viewmniduuazviesdeindes neiinalndAny

wainvesmsdeasidilaseains msuszandliiades
e 15BAR siwith i dulassasadnlunsidoslesdoyanadng
Fudaulvinnunseduuaziaiugt werualugiugddnni e
n36l (case manager) ABsaNNNINIATIE LAz dsiatoyaINgM
(critical information) InglawnzmsUszidiumnudsadedn iy
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anugszuuUsTamuazAUnSouvanaiumel (airway
readiness) %ﬂLﬂuﬁ‘ﬂﬁﬂ%‘u’lﬂum%’mLLN‘L!ﬂﬁ%h‘U’]L‘Tiﬂiqﬂi")ll
fufisananunnTndausseoruIniu 1ATEINNITHEIIE
wNEarANNUaenfelesE UL N3EnteNnIgIuUUR
Y99 SGNA TIUAUNITINTLAUANTULSINNLLNN Triage Y38
Tneu1aausnInasInIneInswazynaINs (staffing level)
Tiaenadesiuan1izvefiisusiaz e lnglanzaituusiug
Tunadhsz a9 "Golden Hour' fassmrinaadouineuas vy
YIRANIS N1SUSMI5E1 PPl kae U uIuenIulwInnavan
Fudsedng dlddiesuavganisdeidon ushifunsduds
2sANzININeuTth lUgnnuduiaivese Tiizuaz i
Furesszpznamsriinlulsmeua (LOS)

winnssudeUfoRnsgradnsiduda msianntes
M9 (Fast Track) TiEUszavEnmeun1sdndediu Rapid en-
doscopy response team (RERT) wazmsTuTindinenuga
(timestamp) Aniilavesnisanszeziial Door-to-endoscopy
time Sedamalnemsaianisandnmaldeidendn (re-bleed-
ing) uardnTIN19deTin unasuieasoulvidiui aussaus
weUaTEn LAY UMIgaIng A AUINATE L
FgTndesndes AenalnduirdeudiAniitieudsuniuain
"mMsnwameINTg’ § "sruunsquaiiiuanuaendouas
nadwsTL A" agnadai
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Nursing Management of Cryoablation Treatment of Cancer Patient

Rungnapa Buasuwan, RN.’, Amika Kolyanee, RN., Methawee Khaodee RN.
Radiology Nursing Department, Siriraj Hospital, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700 Thailand.

Siriraj Medical Bulletin 2026;19(3):286-292.

ABSTRACT

Cryoablation is an advanced treatment modality for cancer patients, utilizing the Joule-Thomson effect to
destroy malignant tumors through cycles of freezing and thawing. This process causes cellular destruction via osmot-
ic shock, ultimately leading to tumor necrosis. One of the primary advantages of this method is the ability to clearly
monitor the ablation zone during the procedure, offering greater precision than other tumor ablation techniques.
This is because cryoablation creates a visible "ice ball,' which allows clinicians to accurately track the boundaries of
the treatment area in real-time. In Thailand, cryoablation is increasingly used to treat tumors in various organs such
as the kidney, lung, and liver. However, this technique carries a high risk of complications during and after the proce-
dure. Proper patient preparation, accurate positioning, and specific procedural equipment are essential to minimizing
complications and ensuring patient safety. This article provides essential knowledge on cryoablation and nursing care

practices to support interventional radiology nurses and healthcare professionals in delivering effective patient care.
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10 Tu Wifemugamgiivessinevilisuniseugu in
fhanldidnmiilanisizeniumaiia Tepid sponge wniild
i gauvnilegsening 37.5-38.5 ssAwaldea wuzthlvisy
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Usgnmugmmsieaiueu 500 fadnsu 1 e wazgualisy
Usgnuemnssanilidn eivseeuaunimenauld
1A

2. Y ormstamduernsundfianansaiaule
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AaN1sUsLaESNEy SvauisnsuusEnIu T en Loy
500 fadn3u 1 Win fifleanenmsuinvSequaliiounans
meuwmatiansmelaiinsaynuagmglasennisuinuuutig
aganusagliennisuinrauasle

3. gn1sRaunAiddndu 4 Tushumisiivhinanis

3.1) 1deneonn18lufu (intrahepatic
bleeding) anansaiintuldly 48 Falususnanendsnsahou
dlesendennubu mnnssuumsinldiminuds (cebal)
whateuiosensutowifosenuan (tumor rupture) iin
\Homeanneluteariaaguuse (massive hemoperitoneum)
wagiduamgiviliiAannzindadons (thrombocyto-
penia) ﬁqﬁumﬁmmmé’mmm%w@ﬂw 9IN15488A0BNAN
fﬁhl,mﬂn‘ﬁLLmLGTJaJLLaz:mmi‘damﬁaqquLLﬁqashﬂﬂé'%ﬂlmaLawwz
Tu 24 Flaausnnendaisinans'

3.2) msuiaduveals (renal function
injury) n15¥nYIRIEN1saReuiesendienniy ez
NTLUIUNTHILD (freezing session) LagNTEUIUNITALATY
thuds Fehlrinnswinanay duvesarlusmonazos
gnanduiingnszuaidenaueivtiludnisanaznaulunsie
1o aunszionldlaieuinundsuddulaneadoundu
o mwﬁwi’wﬁmmiﬁaa@LLaIﬁ;:IﬂaEJ"L(%’%“Umiﬁﬂmwaam
Foaduazuuzihliiasiuhegnatios 2 Gns/fu 1z
anmsanelald uazfosdunnUinanidaanivuarives
Jaamzveagitanlu 24 §aluausn vanuirdaanizvesdfiog
faduaulundedaanmseantieendi 30 faddns/dalu
Tieauunndidvesldiui'

3.3) anMgunsngoulunsisen (thoracic
complications) Anldannmsiinanissteuiioseniiven
Fanmsunsnderlunsendiintuldves tdud amzandalu
Foudoriuon (pneumothorax) wagnnzideneenluteuie
Wiuvan (hemothorax) Anldainnisiiaediseslsmoguiiin
gonvaansUiannsalndnzdsan e1avihliduvsanedsaula
lusgwiwivinanis JemshseTuwasdunassuumelaves
Avawegdlnddn ldun dnsinmsmelaunfiegsening 16-20
afyanit wazeenduuludonunidesnnnindesay 94 nsdl
Afansiludendoviuonlutinaesnondwininanisas
aualigaelasueendau 10 das/aiiiuntininesndiay
wiengsaudsseneanansagaduasldies ulunsdlifauss
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Tudosderudensziuuiunarsiannsdunndazfiansan
12T UIANNID VD TTUENTINLUUTALAZADUINTZ U
S%UU 1 970 (intercostal drainage) uavnwuandidensenlu
NINONUNNGD199zRITAUNTdVDTEUIENTNLULTALAZAD

YINTTUNYIEUU 2 VIR

GRAY
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v o
& v [

n1ssnwNeisaInsinewiloneanuiu 1Ju
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gaumniisnunn fausfiazfiuseansanuazyszansunanis
Snwnitldnad wifnuindanzunsndeuainnisvinsinanis
lmglsalanzsne neriansAnmanuiifsiunisgua
fUanfiunsumsinyugi§etnenisiteuiesensoarubu
Tuusagsiumsvesiinme Weriuanudlunsguadiieszey
flou Yauy Uasnauiminans wasinssuanuniadlunisaua
$nwfte wisugunsaliniesilefimvdmivivinanisuay
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i sTIugnImsUssausuiuiaa i in
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Clinical Workflow of High Dose Rate Brachytherapy for Gynecologic
Cancer Patients at the Siriraj Brachytherapy Center (SiBTC), Siriraj
Hospital

Favalai Pongpaiboon, Korakot Soonthonchainukul’, Kotchakorn Assawasuphachai, Tipruethai Singhapun

Division of Radiation Oncology, Department of Radiology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok
10700, Thailand.

Siriraj Medical Bulletin 2026;19(3):293-304.

ABSTRACT

This article presents an overview of the clinical workflow for High Dose Rate Brachytherapy (HDR-BT) in
gynecologic cancer at the Siriraj Brachytherapy Center, Siriraj Hospital. As HDR-BT plays a fundamental role in man-
aging locally advanced cervical cancer, the standard treatment process at the center strictly comprises five essential
stages: patient preparation, applicator insertion, image acquisition (via computed tomography or magnetic resonance
imaging), treatment planning, and radiation delivery. These procedures are executed using a remote afterloader sys-
tem in conjunction with a sophisticated three-dimensional (3D) treatment planning system. Managed by a multidis-
ciplinary team of radiation oncologists, medical physicists, radiation therapists, and nurses, the workflow ensures
high precision and patient safety throughout the entire process. While most treatment-related side effects remain
mild and self-limiting, the center emphasizes patient education and regular follow-up to minimize long-term compli-
cations. Recent technological advancements, specifically the integration of image-guided brachytherapy (IGBT) and
the implementation of 3D-printed applicators, have further significantly improved treatment accuracy and clinical
outcomes. These developments enhance the quality of gynecologic cancer care at the Siriraj Brachytherapy Center,

ensuring its alignment with international standards of modern brachytherapy practice.
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mnmmaﬁ’uﬁﬁwLauamWmsuaaﬂwmuﬂ1sﬂﬁﬁ’aqm‘[,uﬂ'ﬁ%’ﬂmﬁm%’ﬁivav‘[.ﬂﬁﬁﬁé’mqmmﬁuga (High Dose
Rate Brachytherapy; HDR-BT) dmiuf{theuzi5eusing o ﬂuasaasﬂmm plnd Isqwmmamﬁw Faduguuuumssnwniil
unumddylunsguagtasuzidsnnungnszazanananisi nszuaunsinwusEneude 5 Fumeundn liun NSASELE
the n1sld applicator miaiwmmaﬂmwmmmLmaimamwmmmmaﬂlw% N13INUNUNITINYT haznsivanuslagly
53U remote afterloader $2AUIUTUNTUINUANUNITINBILUUANER Aliunisiaefiuanaud v Usznaumelnngssd
$nwn thilandnisuwnd dnadnsunmed uasneruna elvidulafnnunsiuduasaaendelunndunou nathadesdiu
Tnaifionnnshisuussuazanansamelsiasiaslsifiosdnufindu vaziinislimmsuagiisuas msinmueinisegisasiiame
fieuddydenmsanauidsesnnzunsnderluszerem wenanid arufmthmanalulad Wy mssnvdenmmi
30 (image-guided brachytherapy; IGBT) wagn15Usegnaly Applicator wuuiinwauiia (3D-printed applicator) fduaey
Wiueuusiug) mnudasndy wavnadndvnanddnuesnsin dealvinisquagthsuziduinruesguiiidinusseslndd
AN MNLAZADAAGOINULINTFIUEING

o

Ardnfsy: N1sldus; uzisasng; Sasnvisserlng; nsfiuiaulln; gudsidsnuszeglng lsmeuiadssne

o U 1Y v a o o o < a [y Ua ]
unin dﬂ'ﬁiﬂmmﬂzaammwuLsauinwaﬂ 9 9iley 2
JUMUU Aa N15nesedannn1euensanig (external beam
radiotherapy; EBRT) tJuni1sdsanssdanniaiosatssadise
BUNMANAINUGIINAEUBNNINSIgaduLIS Laznssnw

< a . I g
ULLIIUSITY (gynecologic cancers) L‘LJuﬂqﬂiﬂ
uzisaintulussuvduiugueanandgs wu uzSinuagn
(cervical cancer) uzﬁuﬁaﬂwwmm (endometrial cancer)

uazuziSsveInaen (vaginal cancer) Fafulsafinuldvesly fhwadszazlnd (brachytherapy) Wsoiiisentium “nislus

anslngy i’)llﬁﬂL“l:j‘uﬁ?L%G}ﬁ’lﬁ@%@ﬂﬂ']iLﬁEJ%%G]éjuﬁUé]ju 9 Y84 UUADNITUINAIAWUATIE WU @1TNULUNTNE Iridium-192

14 a A 14 v o 1 <
wzSalumengainlan lnefiusazeiiaditdadeides 8103 way (19210 wnslivuuaviselng q Ausdumisseslsaeise Loy

W1 Applicator Wislnssdnuthvuneldeguanzianzas an

LUINNNTINEIALANA1IUeE T d ARy ,
HansenureeivlIzdfyegsaudne wu nszimzlaanie

nssnwuesEnYasavinlivialeds Tuagfiy
srervadlinuazgunnvesiUie lakn nsnidn (surgery) o8
g AUszezENauvedlsa Msisnalivatn (chemothera-

(bladder) anl&lvajdrulane (rectum) dl&dn (small bowel)
uazanldlng) (large bowel)* Mslausdadioilutunouddnylu

o 9 o w wi 1E g D ua" ] Y
py) iiedudinsiasyiiulareavasuzse uasn1saessdsny HALN TSI TS U IRNANIBINGT SN

(radiotherapy) iievanswadueiSemesad lngianvaeneds
Tugheszegananaamen dnldnnsShwsiiuseninamsiv

esdneuenuaznsieadiviUn’
nsnwdesdsyerlndidsnsianuidugs (high

dose rate brachytherapy; HDR-BT) 1u3sns¥nuidisl

UsganSnngs lnwordendnnisliunasiniededvie “udn

galvUnwaranesIdsnwlunafgIiu 13anan Concurrent
Chemoradiation Therapy (CCRT) iiatiiuuszdnsninwlung

ﬂ’J‘UF‘pJIiﬂS 53] wmm'ﬁmiﬂaaawmmuqﬂummmau 9 Welvsey
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LaugSaldsuAmuinasdanudivuingiegiaiugiany
wiluszszynady snsiideibounisouinsldsussdlussdu
Usiasnnineeeunn (rapid dose fall-off) sdwwaflunis
Snuuazannat1fesaIn3sd (complication) saudamailn
HDRBT Hannsaalddnuildnuuuiien wiesaufunis
ndiauazn1sanesidnnnaeuen Wediuuszansnmlunis
AuAulsa’®

Uyt gudsdinusseslng avinsedsnw ana
3E YT AnzuEAmEnIAsTINeIUIa Idnalulad
%’uqq ity MIMaREIUNIShwd s naufiianiedes
LonagLsgneNiaLmes (computed tomography; CT) IGECY
m’s‘-ﬂﬂﬁmmmﬁﬂmﬂﬂ (magnetic resonance imaging; MRI) 11
UszgnAliluseuu Image-guided brachytherapy (IGBT) i
Tiunndssdsnmanunsammuaveunsoslsaugise (high-risk
clinical target volume; HR-CTV) uazaeizddnyfinasndn
‘383538 (oreans at risk; OARs) lédaLau saufsanunsarmue
fumisnisiedeufivessinug uavszezinatlunisudessedln
fanudnnsmngauiudnvur sUuiwesseelnuiazynna’

ms¥nwsemadaiveliiasldsuiinusdns
0 AANITLNINGBU UazenITEAUANAINNITSNYIATEU
whanasgiuana’ melugudisdinusseylng Tiusnisdne
3%UU Varian Bravos™ Afterloader saufunmaaniingsd
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ridium-192 (nwdl 1) InefiuavanvinIndeszneuse
windedinw Undndniswnmd Undnisunme uazweuia
Usgdmnhednuimeansiuiunded Sauiunauwsuiazaun
ns¥nwynduneu usnisdnnsesitas nswdeus n1sld
Applicator MIAFI9NIN N5IEUANTTIY Taudsnsivan
us93a Wlelimsinwifianuvasafouasiiuszansningega

wideves “msldus” o1atlsguninadmiugiheuns
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Fauandliifuinnslauslifiesdiussansnmlunisinw us
fainflsfsnnuvaensiouasnnnmdinvesUisluszesen
e’

unANNET g UsrasAiiionienen LuaMeNg
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AW 1 viesluanus (HDR brachytherapy treatment room) wagiasaslnanis Bravos™

s:' cu Ao v a v aw A o da saa
nu": ﬂuﬂiﬂaﬁﬂ‘t&’ﬁ%ﬁmﬂﬂa ANUIVITIATNYY NIAIVITIFINGT AUTLANEAFATAITIVNYIUNS (2568)
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Applicator
insertion

Imaging
(CT/MRI)
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Treatment
delivery

Contouring
& Planning

il 2 LLNuﬁ&%umaumiﬂﬁﬁ'aﬂ’mmﬂﬁmﬁ (workflow of HDR brachytherapy procedure)

11 nwns senndy a1wiTadsny Ml SEinel AugunnemansAsIIINEIUIa (2568)

ASTUAUNITSNEIREWATANISLEWS (workflow of
HDR brachytherapy treatment)
ANFIVBINTEVIUNTS AW IEmARansTaLs (An
1 2) Uszneudny 5 Jumaumdn éigal,l,@imil,m‘%amgﬂwwﬁams
anusa3s Wunssuunsfigesendeanusiniiossninediy
ananirdwesslnddanntumeu’

Funeud 1: mssENAMaIWTaNLUaE (patient preparation)

reuBunszuaumsTaus fthedndudodliumsnion
aundeneganinzan wielinssnniianuasaseuas
Ignanuimne Tnewaly Tuneuiiazendenisvihanuvesdiy
neualunmsssvaninsnmeuazwseugUielindaude
nsld applicator’ Tnefisuaidendi

N15UssduanIns19n1e (physical assessment)

MIIADUAYYIUTN (vital signs) wazUsziiuanIn
nanddnlnosinvesitan iedudunnunioudouiing
nan1snelanmsiienseiuanuddnianizdm’

nsinseuvaamalitarsiuazen (intravenous
preparation)

Aamanestindemaasaidensi (V line) tiew3e
Anunondmsunsiienivin erraeiia wsessedu
Auan TusgninamsisinanismuuaunssnvIvasunme
Imamﬁ%ﬁmagﬂuﬂdu Benzodiazepines u Diazepam (Va-
lium) Tedneruaidudinioneuazinnudyeyiadnve]
eat9lndTanasnnszuIUNITINEI

M3ATI9NNIBIUUANT (laboratory evaluation)

avndouNadendis iy wu Andnden (platelet
count) AMNsudesnveaidon (coagulation profile) uazAINIs
Meuvesle (renal function test) Lﬁaﬁlﬁuﬂﬁrj’];ﬁﬂwaﬁlu
inusiUaenunouEuinans dmsudthsursneunmdena
fsanmsanafiufiumuannsunewasUseiinssnw 2

e UnsaingtiedEntnanoudniumsinm
Famslisuiuuziiidanuisiutuneunisldusuagnis
uandsnisinw ietieademnudlauazanaunds ns
Titeyasthaludinsaniivanavividndiamdeliieln
anusnileldAtunesfAndulasnduneusunszuiuns®

%’umauﬁ 2: n1s5ld applicator (applicator insertion)

nsld Applicator {Wumladdaresnsyuiunisld
u3 Fesfpsendnruuigueaunnglunsdausgunsnl
IminzauiuniginiavesiUle sudienusiuilovesiiy
ananuindn aneruanazdndidnisunnd eantuiin
Yoyagunsalillifugiasusiazsne uaznsimuamaneiay
(markers) maaqﬂmaﬁus\'axﬁu VosTilddmsunsld Applicator
msfidnuarazenn Uaeaide wardnnsgunsallsindeudmsy
MsvhRanTg (11wl 3)

nsinseugUaeuazn1sguanIIazaIARNIEH
(patient preparation and aseptic preparation)

wenuavhmsasunudeyaReiunsSeusas
wihvesftheneuduiunsvinsaasuFesnsduaie wng
thesenunliladuae erafarsaninisaiudanldlng
dulay (rectal enema) Hlpann1sfafisvasgaanszniely
Sl#lvgdrndats nduazgninlfegluviueunseuy
g (lithotomy position) itelianunsaddeudinin
ungnliazain sieunazvhauazenusnaiidusazdonaen
(vaginal douching) W%IEJQJ‘LJBSJJW Sterile uvan Aseptic Tech-
nique \ietestunisinde deun1sBuld applicator wuwnd
awyhmssansluiieyussliuiiayng mnudnvestnsangn
wazdnwaugnaNeInAlaeTINveEe’ Menasdaninisld
anwauilaans (Foley’s catheter) Wiosruredaamsuazaag
Mvupsmurivesnsszdaanslussninnisasnaninias
HHUNITIN
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AT 3 viainan133sd@snenszelng (brachytherapy procedure room)

a s A v a o av a o aa soa
nuI: Quﬂiﬁﬁiﬂﬂ:ﬂigﬁﬂﬂ,ﬂﬁ FAVNIVISIEINYT NNATYITIEINGT AUZLNNYANFAIAITIINEIUE (2568)

Universal Stump Applicator Set

3D Interstitial Ring

Applicator

il 4 feee Applicator nanutinsng 4 Aldlunisldusivensdasny

a‘ ‘v S v 1Y) a @ da saa
nuI: ﬁ]uﬂiﬂﬁiﬂ’bﬂi%ﬁﬂﬂﬂa ANYNIYITIATNYY NIAIVIIIEINGT AULLNNEAIANTAIITITNEIUS (2568)

nszuaunisld Applicator (applicator place-
ment process)

unvgazidenly Applicator @ Universal Stump
Applicator kay Tandem-Ring tJufu' (il 4) %ﬂﬁgﬂ
LUUN1INIZAE S ETUAN T unNEn vE eI AR
wHunsnwfisenuuuliaimi annsRansanaIn MRI
nouldus (MR pre-brachy) 3Mn¥an1W T2-weighted sequence
fuansnuuaninweniladeszninseslsauaniiodound
Igdnay Weussifiuveuwnseslsa saudsvunvuinuay
11v84 Applicator lidenndasiuzusalnsangnuazsaalse
uz3e
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Tuunensdiguaeiiseslsavuialngudeiidnuas
mMednafidudeu unndonafinnsannistnduady (nter-
stitial needle insertion) tteifinuinadlinsouaquds
Fu Feanunsavildrauuy free-hand technique wiennsld
Template Faefmuamumia® (nnil 5) ilasdodldn
IR UTLAUNITUVBINNG DY IUINATUANANLEN LAY
firneveadu 81918 Ultrasound faethmmafiumysusiuen
YDIIWIAUL MANUANLRAUNATENINNSTE WU didensen
1n viFefflhefionnsuinguuss msugainansviu (el
windnsuseidiunnizungnmeq (uterine perforation) fiay
Ffiunsse
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Titanium Needles

B e e M i

Stainless Needles

e —————————————————————————————————————— .

—_—

Ad 5 fheghady (needles) kuu Stainless/Titanium/Plastic

u1: gudsadsnusveylng anwinddsnw medun$idivet auvunmemansAsseneiua (2568)

Yagtulinisuwmalulad 3D-printed brachyther-
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Fourwialug (230 fadung) vseilaswairameneiniad
Fudou gunsalviintazgnesnuuuianizdniuitasusay
3 enszuIun1sBuanmsUssiiudnvaeressoslsnan
AW MRI vi30 CT Agumssnw mﬂﬂfu“ﬁa;&amwazgﬂﬁ’lm
Tlunisesnuuugunsalliifigunssuaziunivesoslddy
Amnzauiunieiniavesiiiae udsaneonuuuud gunsal
enuARFILmMAlLaENTANRAER (3D printing) uagK1u
nsruunsaTIRaeuranmneuinanldlun1sshw Bnsds
nantgliauIsanIMUARILILIUEY Interstitial needles 191
aguiug wartelsuniansyaesdlvinseunguseslsala
Rt

9INFNLUNIIANYINIAGTNVES Sittiwong W. waz
AR e'z’faﬁﬂmﬁﬂwmﬁmﬁmﬁiﬁ%“ums%'ﬂmﬁw 3D-printed
applicators @ w¥u HDR brachytherapy wui1 gthedlngy
finsmevauswensinuiin nelsns complete response
Uszanasdenay 929 7 3 Woundinisinw waslidnsanie
UNINGOUTEAU > grade 2 VBsszUUMSAUTEEIZLAENILAY
awnslusedus®® wansinvifinaaenndostunisfing
209 Lu Z. wazaniz fiwudn n1sk 3D-printed applicator
g1u15a9eUTunsnszaeedlvaenndesiususnvesses
TspunnBeiu dsalimugiinisaivesnnsunsndeuanied
vaviln wWu dldSnLay (enteritis) anas vnizfigtAnisal

vpenszizlaanesniau (cystitis) lunuanulana1aeEns
Tfuddryilofiouriungunsldf Applicator wuuaRsgIL®
uenanil Audssdsnwareslnd Sadinaimuuasdszynd
1% 3D-printed applicator ngluniigu (in-house devel-
opment) LitelanansnoenuuugUnsaifivsnzaniudnua
neAnAvesiheusiareldunndeiu

walulagnisiusiaiuiadsdunumaidglunis
dinanuuwiugr anuvasady warUsyansamusinissnw
#8 Brachytherapy d1wfunziSeudng tnsanizlunsdd
Hlaseadreseslsadudounsednludoausuuss applicator
wmese (1wl 6) egnalsfinny Semesludesdinisiany
wasrereIioyssidunadodnsinismuaulsauazALAIN
Finvositheluauan

n1sn3egunsal (applicator fixation)

\ilold applicator %% fﬂzﬁmim%eqqﬂmﬁﬁa&uiﬁuﬁ
Tngldmsussginfedlutesrasn (vaginal packing) Liednlsl
Tymgunsalindeu wartisiuszogisannssieaanis
wazaldlvejdudany ﬁy’qﬁ%ﬁaqmmaaum’mamaLLazu,m
Lmuﬁﬂﬂ%ﬂdauﬁwpﬁﬂwlﬂe{%’wmwmaLLmumi%’ﬂm

n1sduiindayaniunaila (technical documen-
tation)

weUIaAEiUinulla (stainless / titanium / plastic)
U1Av9 Applicator A1UB1IU8Y Needles %38 Tandem
(millimeter length) syuwaen15ld (angle degree) uazvanawme
3u 9 aslunuumedu Brachytherapy Document usnannitin
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Sednisunndagyhnsiuanineiarvetusasiil (needle  lapgnsgndes uazanansainnlddndnsadnlulunsldusves
numbering) wipufuNAHUAwhuvieIdNuazia (1 Ui samfeislunisesatuiniugunsalvagiieiesie

1 7) welddeasiuinildndnmsunnddmiunaunumsinw - een wedesiunisvauviednnielusisnievegiae

[
e

i
s ool 2l el eelefeleleeleei T

BT procedure No...........8 Room in time............... 8 Applicator: Start. Finish. 3 hrs at.
® U/s O TRUS O TAUS Bladder filling........mt ® Equipment : [ Tenaculum [ Retractor Size L O Speculum Size § /L [ Other....... .

D,

Applicator

Detail

@ Retained Foley's cath no......

0 Ring Applicator,
4500 60 7 90 degree set

Intrauterine tandem (] 40 [J 60 [J 80 mm

O Ring o 30x36 mm O Cap @ 40 mm O Ring ¢ 26x32 mm [ Cap © 36 mm

|
O Aarhus Applicator Set

Intrauterine tandem 60" (J 40 [J 60 [J 80 mm

Aarhus vaginal template 60° o [J 32 mm [J 36 mm

|
| O 30 Interstitial Ring Applicator,
60 1 90 degree set

O Intrauterine tandem [J 40 0] 60 [J 80 mm, interstitial

al stop for gentral reedle insest { Plastic needle 320 mem_cm )

0O Guiding tube [J 60° [J $0° ring win

O Ring probe [ 60" 0] 90", @ 30x36 mm for néedle usage | O Cap 0 42 mm O] neeste cotects

O universst cenvix probe set Applicator Probe, @ 6.3 mm x 320 mm, O straight O curved (J 15° (] 30° | [0 40 0 60 [J 80 mm
[ Universal Titanium cervix probe set | Titanium applicator probe, @ 3 mm x 320 mm, O curve 015" 0 30 (1 45" | (1 60 ) 60 [ 80 mm
Iniversal Stump Appli O Cylinder o O 20 0 25 0300 35 mm( ) () Rigid Guide Tube 250 mm
p Applicator Set

| O universal Multi-Channel Cylinder Set

Universal Multi-Channel Cylinder, @ [J 25 (] 30 0 35 [J 40 mm | [ Plastic needle 320 mm x

T Universat interstitial Cytinder Set

Universal Interstitial Cylinder, @ [J 25 () 30 00 35 O 40 mm deep em

O3 Universat Endometiat Applicater Set

O intraterine Tandem, Center (straisht) | O intrauterine Tandems ReéLt. 20° | 0160 0170 01 80 mm

[ Titanium Fletcher Applicator Set

Tandem .mm, angle [ 15* 0 30° (] a5* ‘ ovold pair ) mini [ 20mm O 25mm [ 30mm

| O Titanium Ring Applicator (Old)

Tandem . mm, angle 0 30" 0 45°.0 60" | Cap [ Inhouse O Whte O Black

| O Miami Applicator (Old)

Tandem . mm, angle [ 30° (01,90

| @ 025030035 mm Needle Ti ...cm x ...deep._am

|0 Heymann capsule App (Old) | O 4 mm Quantity. peces O 6 mm Quantity: pieces (18 mm Quantity peces
|0 Implantation |
P No | O Titanium needle 250 mm / O Plastic needle (] 200 (I 320 mm
o ey No. { O Titanwm needie 250 mm / O Plastc needle O 200 O 320 mm
o K] [re——— i = =
e No. | O Titanium needle 250 mm / O Plastic needle 0 200 [ 320 men
Aarhus 50 Interstitial Ring Other No. O Titanum needle 250 mm / 0 Plastic needie 0 200 [ 320 mm

O 30 printing /L] Other

O Gold Implantation O Seed O A

nchor Ox3 Ox4 Ox

| O Spacer OAR Hydrogel

| O Flunger tock
. A M
| : tu

Ovgracking.......8 Co...ez..n.) | 0 SWAB Count G 7, el O comect RPN

& simulation: O C

eplanning: O 3
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Finish Contrast Medha Blagder filing O Mo OJ Yes cc O deflates
5 Bladder filing O no O ves
Rad. Onc...... /. ® Load Start
+..Med. Phys RTT...
® Off applicator. Finishing time Nurse.
Brachytherapy document 1/4

cc  ® Background: Before Hsvine Aftes

Amidl 6 feens 3D-printed brachytherapy ap-
plicator figuésadsnwszetlndeonuuudmivldus
VTS NETERIVETN!

fiun: quéFadinwszering anviivifidsne ann
Fn$edInen AngunmemansASIITNEIUIa (2568)

29 7 uwuuvlesy Brachytherapy Document dwmsutiudin
Joyagunsaiillugiisusaysne
w1 gudseddnusseslng arwndnnsedsne aedn

v da 3
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v '
[ I

Junawdi 3: MsaFnmdeSaeNTsEAsTIMauaS
\A30InT29AAUWIMENTHA (Imaging: CT / MRI)
ndsanld Applicator uaznsgunsallveglu
Fumisfimnzanuda flheasgnindeudnetngroaenaise
AoNfimes (CT room) wdeveinsianduuiumanlui (VR
room) Wieadrenwlidiusumisues Applicator way Nee-
dles ag 9T Fatin1sUTEduAMUFLTUSY0T8lIANY
oTuzlndlAse WU Bladder uag Rectum
nsEsNAMAEIASasensERaNTaRes (CT scan)

Hutumeumnasgulumsaiesnwanuliidmiunis
Snwsneidsyerlng Ssamnsouansiuvtsuesgunsal uay
iy degnednau Tneeuwnuennazasaunquusings
Fansrunamun

Sududienisiienysdrouiiames Weadenmn
dmsunivaeusiumrivesgunsal (applicator check CT)
TdUsziiumsdninsvesaunsal (applicator alignment) wag
Mundsweady (needle positions) saudeUsefiuliinames
aunelualdlugdiulary wnwuindliay Amasinsaruas
gonneu Pilinmilldfinnudany aneueaisadeuly
AMTMEY waztasanUSunasdns lElesu”

Pty windazinnsanimuausinaniiesldly
nszmnzaanglimnzauiufiioudasse ediondn
&ldidn (small bowel) Tigetu dwmalvdldanldsuusuma
$9@iiveras Wmma%lﬂu;ﬁﬁwLﬁumﬂﬁuﬁuﬁwémzmw
Taanenuavaiu (bladder filling technique) lagaiuas
Usinauthmuanitmualiluusunissne dsilagtumudsed
Swsverlndlivsinanhlunssmnedaanzinasussana 50-
120 fiadans wazasUStnaasioiiluusazad (fraction) Tnei
‘137‘17‘1'1‘?11@‘14 Sterile water waufiu Contrast media 4% ¥2¢/l

Sitiraj Medical Bulletin |

vouwsvainszinzlaanzlunn CT Sanudnau dwaln
wiganin3n31@ Contour bladder wall liagegnéias

Tutumeugaine asvhnsensisdneuiamesiiold
dmIUNUNITN (planning CT) AMVUAAIIUNUIYDY
A (slice thickness) 1 fadwunssionn dielildruaziden
gauazanmunaadoulumsAARINUEE uazveUwn
Y94NN (scanning range) ﬂaamquﬁu’uwimﬁmawmm
ungn (fundus) 3ewitleuate Applicator 4 IUFLINT 833N
suiinguuinailiu (perineum) wssldgiuves Applicator
Wavme (i 8)TmfﬁmmuqmﬁwLmﬂwhsuaqﬁﬂwiﬁﬁqﬁqm
LaYAIRUNUIYDY Applicator TiullouduvazsnwIaswIn
fign

N1sEINN M IEIATDINTI0ARUULIMAN 1 (MR

Tunsdififhediseelsavinalyg) viiednwaizmeinie
Ushadaudansiududou wu uziswinuagnssezgnay
ilesanam MRI aasauenausanswe i deiinn
fu (tissue contrast) seineseslsauaziijoidouni (normal
tissue) ladaauninnm CT Pgliusaiuveunsoolsanay
oivizdafeslaetsazidun

N19a5190 MRI 92U52NaUA8E1AUAIN (se-
quence) naneyanuTngUIzasvaInITnTIa Tnealuay
Tgnm T2-weighted sequence @MSUAITINLANUNITINE
(planning MRI) iflas1nansnsauanivouunvesseslsn (tar-
get volume) LazoTuazUn@d (organs at risk) lasg1atinlan'

feun1saInImiioMAUNIT Y Agvhn1sads
yanm Needle check Litelunmgnsradausiuniisves
gunsniuanifudosiu Tneganmiusznaude T1-weight-
ed wag T1 Fat Suppression (T1FS) sequences WieUsediu
Alignment aoaduuay Applicator laognesamisn

(8) MaplaA

(8v) Mwenuia

AT 8 Mo A n (8n) nMmaesdlA Laz (8%) nwawdf 91ntA38 CT Scan wansdums Applicator

a fu Ao v a v av a o aa saa
Nnu": @uaiﬁaiﬂwﬁwﬂﬂa A1UIVITNATINYT NAYITNEINYT AUZLNNYANFAIAITNIINYIUNR (2568)
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Tunsdfidesnisiiusunisveudulddaauuin
P Tosimnglugithefifimstndunanesumis asliynnn
Proton Density (PD) sequence Falv Contrast Miwanza
ﬁ”IM%JUﬂ’]'iMENLﬁuzﬂV]NL%MLLa%Ua’]EJL%ZJiﬁ%J@QIG%U (Wil 9)
yinlinilandnisunydanunsassyduniiauag reconstruct
daluununssnwn

Funaudl 4: N15URUNISINE (treatment planning)
®e91nlan W CT %38 MRI @1%5UNISIT9UHY
A155nWILEA"D %a;&aﬁy’wumggﬂﬁuﬁ'ﬂéiﬂiLmiu Varian
BrachyVision 3D Treatment Planning System dieldlunns
MUY ULANISTS YA AWIAUSINA S AT v au U
HUleusayIe Tuunansdiitinisldnmainia CT waz MR
WINE019MR1500195 Image registration wietelwanuse
fnuaveuwnseslsaLareoazinafedldogauiugdeiu

n11521A (contouring) Us¥nausig N15AIRUA
YaulwaU1munen1ssne lawn HR-CTV (Usumsidnuune
mméﬁﬂﬁﬁmﬂm?mqﬂ) Ushaseslsandniidimanude
8¢ (residual macroscopic tumor) uag IR-CTV (intermedi-
ate-risk clinical target volume: Usuasitvanenisndind
flaudssiiunans) UshafinaifiwadusSoieveunn
YosfauuziSuSuusn (initial tumor extent) TauR99TE0E
ddfiasmanidesssd wu nssimnzdaane dldlngjdqu
Uane wazaldidn arntudnildndnisunmdazsinnisadng
fiunia Applicator (applicator reconstruction) UuAIN
enusgreuiamed (CT) wionmaduudidnlnda (MR)
AWIFUINTgaUeLdaws (dwell position) wazsses
nanIsugalulsazimuis (dwell time) angluusazyn
¥83 applicator lngusunisnsyanesadlinseuaqu HR-CTV
w¥ourisinUSinadsdusna OARs Waeﬂuizﬁuﬁﬂaamﬁa

©On) N T1 (91) N TIFS

(9n) MW Proton Density (93) NN T2

A 9 Fregnanaw (9n) am T1 (98) 7w TIFS (9A) MM Proton Density kg (99) 2N T2 RNA3es MRI

U Aw v Ao v da

s

un: gugfedinuszeglng anwnivnfedsne Mednddine) auzunemansa@ssuneua (2568)

il 10 71w Treatment Planning (10n) Contouring 50813A WAz OARs (10%) LLammim‘zma%’ﬁmamqm’]mma

nun: gugidsnusreglng anwniviedsne Medvsdine) anrunemansaITNe UG (2568)

301

MIANSNITUTNESS W TN 19 aUuR 3 Wounuegy - SUIAYL W.A. 2569

9%

a ' v = '
AW 11 nmnsluanis LLaxMaﬁﬂ’JUﬂNLﬂi@ﬂIWﬁﬂLLi
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u1: gugedsnuszeglng a1wnivniedsne n1advsdine) anruemansAIITNeIUIE (2568)

AL LA URLUN9EINAYBS ICRU Report No.8919
Lae The Groupe Européen de Curiethérapie-European
Society for Radiotherapy & Oncology (GEC-ESTRO)***
Welildununsdnwitanumnzauislugulsansua
Tunsmuaulsa Lagnisannmidssanzunsndouiion
\insiasgUae (AWt 10)
dloldununsdhwfidnnaiaionds wnndzasa
doulkULaraRlia (plan approval) Aeudideyariigszuy
\384 Varian Bravos™ Afterloader System \ownseuno
dmsumsinanuslutunoudald

sunaudl 5: msluanus (treatment delivery)
AousuTnanus Tn$sdnisunndaznsiaaeuniny
gnfosvaauunsnwdaisgsruuiTestnanus Varian
Bravos™ Afterloader System @uduszuulnanuuasrinie
SeddnludPdenisniuausseglng (remote afterloader sys-
tern) Huvdarniidnged Iridium-192 arntunsranisidouse
531174 Applicator fiuae transfer tube WiouNARBUTEUU
Anulaensiy (safety interlock) Tinsaalda Buduteyar
Uae wazddunisideusie Applicator TnsafuukunIssnm
wlanstslymenuaduinlunssmng ez Usumswiniuney
¥ CT e MRI 148w Sterile water dielwUsunsnszing
Yaanzianuaiiaueuazaonndasiunmitldlunismasy
ms$nw ngldsndugoddansiiued esnldlafinisade
awifdnluduneunisine waztisanninudesainnis
seaneifewioidoyrenssimnglaany (nmil 11)

szninanisivanus dausezindeuiionnaininios
lvaanuaney Trransfer tube Wng Applicator usiazas
musurtsazszeznafinmuall lneflssuuneufiames
muaumsUaesediiuluegrsasndy nihilazina
ﬂismumiﬁgmmmwﬂwamwgu (CCTV) meluosniuau
LE]']E%’&Lﬂmmml,ﬂ?iaulmmaqrﬁﬂw dlesnngrdersefuana
Snvunas vibieulddanduuazedumls szeznanlvanus
azvi‘ﬁi 5-15 wift TneUszana uenanbdetufiuALLsIves
anshusunded o vaistudng

Mé’qguqmmﬂuamﬁ Lﬁmﬁ'ﬁ]xgﬂﬁqﬂﬁmﬁwém%d
Tnednlusd@aviud anntuin$dnsunmeuasne1unaznsia
#OUANNIEEUSOUURY Applicator LLaquﬂiajﬁ”’wm nou
nengUnsaioananIenteiae wiewadanmennisily
wu Qeufsee Uin visidensaniaungd mngUledenis
SR NEN alzlﬁ%’umig]uaLﬁmé’uLLazammmmmiashﬂﬂﬁ%
neweugnlvinduluy

vsnews: dmiugtheuzifasnalaemly fhlesu
N133n®1918 HDR brachytherapy Useana 2-5 a%q (fractions)
Tnoiussorinaseninauay s uuRLYe NN 5983w
il Suiunfardiinasidesuiudsuldmurunnves
seglsauaznIsnavaNBIianIsnwvestheumay e’

NAT19LAB9RINNNS LELLS

Nadn9LABeszEZIRgUNaU (acute toxicities)
Mevaansldus givenniionistiavieniey uau

Ushaesnaen Jaanzdn aduld ondeu uvnemeonadllds
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q viseildonsendntesusnaildus Fsernisdritnie
MNMssEAeADmeNipfeuarHaves s IR
yenmnionanunmesnauvenssimzilaanyviesnlddn
Uane (radiation cystitis / proctitis) let1e wadulvejmeals
wanely 1-2 @avinaenissnen’

nat19ABIIz8ze17 (late toxicities)

HU38UNITI801ANUNNIEYBIARDARUNTONTS
ganguanas sudse1nisseareidesludldainnislasu
Sefavan fUaeiluseIRidnudelasusiduuingennoy
giianmidsageninnguild nsinnunsianielusgns
avnauetaelfannsadestuuazfnuinzunsndeulsd
Fausszoziudu
WUINNNTAUAAULBINAINTT LEUS®

- wandeansenvestnviooenusannlugiy 1-2
dUavindanisldus

- ShwAuazeInUs e iIzALas U@L D
ietestunisinide

- fuhavemuinndt 2 Anssetu iledisannis
sEABLADIveInssinzlaanne

- sonmsfinerduiusiinsauseann 4-6 dUavi vide
UNTUNNGALBUY A

- mwuLwasTmuﬁmnnﬂ%y’uﬁaammmams%’nmLLaz
#593110INSHAUNG

GEYY

nssnwdUisuzisasnyiemaiianisldusioe
Yedsvorlndsnmanudugs WWutumeuddiivas fnwld
pg 9T NzAaTeElsn NiBNanUSIAS e TuIzT1nAEs
ﬂi%U?UﬂWi§ﬂ‘1&ﬂ§?ﬂLLGiﬂ’]iLM%“EJMQJ{J’JEJ nsld Applicator n1g
a513nm MsMawsunsing Wauiainisinanusase duiu
#esorfuausilevesiiuanarnindn eliAnau
wiug vaeade uazldtanisinuiiaian

mﬁﬁﬂmﬂﬂaﬁ%uqd U Image-guided brachyther-
apy (IGBT) uag 3D printing uUszgndld Faeifinaany
wiuglunsnsyaeduazenseauaunmmMsinuliiiey
wihanasgiuanna uenaini msliauduasiaauenis
Fihoegsaidemdsnsinuiunumddnlunisanniie
wisndaunarduasunundInluszere 1

Lmeqmiﬂﬁﬁaa’mﬁﬁ%auaiuwmmﬁazﬁau
UszaumsainmdiinvesaudSedinusserlng Tsaneiua
#3919 wagiidmnooifuuumisdmiuyaainsmanis
wmdiazmhenuidinudulunisuszendlinszuiuns
$nwene HDR brachytherapy agralusyuu Yasade Lay
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ABSTRACT

The 360-degree evaluation is an essential competency-based assessment for pediatric residents in Thailand,
designed to provide multisource feedback aligned with core competencies of residency training, including profes-
sionalism, interpersonal and communication skills, patient care, practice-based learning and improvement, and sys-
tems-based practice. Mandated by the Royal College of Pediatrics of Thailand, this assessment aims to minimize
evaluator bias and reflect performance domains that learners may not be able to self-assess accurately. However,
traditional paper-based process encountered challenges such as low response rates, prolonged tracking periods, and
increased administrative burden. To address these issues, this quality improvement study implemented a digital work-
flow utilizing Google Workspace to replace the conventional system. The digital transition was applied alongside
comprehensive evaluation guidelines encompassing a diverse group of assessors: attending faculty, fellows, residents,
nurses, and medical students. The study compared operational outcomes-specifically the number of procedural steps,
tracking duration, and response rates-between the pre- and post-implementation periods. The implementation result-
ed in reduced the operational steps from 12 to 4 (a 66.67% reduction) and decrease in tracking time from 14 days to
2 days (an 85.71% reduction), Furthermore, the overall evaluation response rate increased significantly from 36% to
85.5% (a 137.5% increase), while achieving tangible reductions in operational costs. In conclusion, integrating a digi-
tal 360-degree assessment system enhanced the efficiency, feasibility, and sustainability of competency-based resident

evaluation, supporting continuous quality improvement in pediatric residency training.
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ABSTRACT

This article seeks to clarify the relationship between health media design and the role of nurses in the field
of nuclear medicine, as well as the collaboration between nurses and media designers, which plays a vital role in de-
veloping high-quality health communication materials. The study emphasizes the concept of user-centered design,
covering the selection of appropriate media types, target audience analysis, content development, and the production
process that aligns with the clinical context and actual nursing practices in nuclear medicine. A key contribution of
this article is the integration of knowledge in health media design with the specialized role of nurses in nuclear med-
icine, a field with complex service delivery and limited academic research on media design. The article presents a
systems framework for developing health media that concretely links clinical, communication, and patient experience
dimensions. This extends health media knowledge to a specialized context utilizing. Effective health media design en-
hances patients’ understanding of diagnostic and treatment procedures, which are often complex and require special-
ized equipment. and expertise. It also helps reduce patient anxiety, improves adherence to medical instructions, and
strengthens positive relationships between patients and nursing teams. These outcomes contribute to more effective
nursing practice in terms of safety, accuracy of information, clarity of communication, and sustainable health promo-
tion. Furthermore, this article proposes future directions for developing health media, such as the application of digi-
tal technologies to improve communication, training nurses in the use and development of media, and implementing
continuous evaluation and improvement. These approaches aim to enhance communication effectiveness, address the
evolving needs of patients, and equip nurses with the necessary tools to deliver comprehensive and high-quality care

in the field of nuclear medicine.
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Guidelines for Photography in Monitoring Treatment Outcomes in
Patients with Melasma for at Siriraj Hospital

Eakchai Rukprayoon’
Medical Education Technology Center, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.

Siriraj Medical Bulletin 2026;19(3):321-331.

ABSTRACT

Medical photography plays a crucial role in dermatology, particularly in education, diagnosis, and the con-
tinuous monitoring of treatment outcomes. Melasma is one of the conditions that requires close clinical photographic
documentation to accurately assess lesion characteristics and evaluate treatment efficacy. Achieving high-quality pho-
tographs of patients with melasma requires an understanding of medical photography principles as well as appropri-
ate practical guidelines for each step of the process. The objective of this academic article is to describe systematic
procedures and practical guidelines for photographing patients with melasma, including: 1. the process of transfer-
ring and managing patient image requests, 2. essential photographic equipment, and 3. the photographic production
process—covering lighting setup, camera settings, patient preparation and positioning, and image capture. This ar-
ticle aims to enable medical photographers to effectively apply these guidelines in practice, ensuring image quality
that meets medical standards and supports physicians in accurate diagnosis and treatment follow-up.In addition, this
article emphasizes the importance of implementing a systematic, standardized, and secure system for storing and re-
cording patient data. Such a system allows physicians and medical personnel to retrieve and utilize images efficiently,
enhances the continuity and accuracy of patient care, reduces the risk of errors, protects patient confidentiality, and

contributes to an effective and seamless medical workflow.
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