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Acute Mesenteric Ischemia

Thatnatthanon Sampoanggoen, M.D.’
Saritphat Orrapin, M.D.>"

'Department of Surgery, Faculty of Medicine, Thammasat University,
Thammasat University Hospital, Pathum thani, Thailand
*Vascular Surgery Division, Department of Surgery, Faculty of Medicine,

Thammasat University, Pathum thani, Thailand

ABSTRACT

Acute mesenteric ischemia is a condition in which there is a sudden lack of blood flow to the
intestines, leading to bowel gangrene, morbidity and mortality. The most common causes include
mesenteric arterial embolism, thrombosis, mesenteric venous thrombosis, and non-occlusive mesenteric
ischemia. Diagnosis is typically done using computed tomography angiography (CTA), which helps
determine the location of pathology and the extent of the ischemia included the complication of
mesenteric ischemia. Treatment involves medications to prevent clot propagation and preserve collateral
vessel by anticoagulant, fluid replacement, and urgency surgical intervention to restore blood flow
and reduce the risk of intestinal loss and mortality. Therefore, physicians and surgeons should have
knowledge of both diagnosis and initial treatment options, leading to prompt surgical decision-making
for rapid treatment and decreased patient mortality.

Keyword: Acute mesenteric ischemia, Bowel gangrene, Anticoagulant
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AMI 9nawnil axdlsaiioatunaenidenudFess
(Chronic atherosclerotic disease) agﬁau%ﬁﬁﬂlﬂ
dnsvdunamluniends faduduaedainesd
91n135994 Chronic mesenteric ischemia (CMI) 1111
noU LAkA UInVoandwmIue s naInIsNIueIms
thwiinan Taefidnuensansiuues Acute mesenteric
arterial thrombosis Snaziintuusin origin 94
SMA msvadendeinazifntudusanldidna gy
(Proximal jejunum) Tuaudsanldluajdau Transverse
colon @unduiienaviliiin SMA thrombosis
Toun lsavaontdensniau (Vasculitis) wasalden
WAY Mesenteric 20919 (Mesenteric dissection)
e aendenltmeiiinainnisinige (Mycotic
aneurysm)

3. Acute non occlusive mesenteric ischemia
(NOMI) Wiintuuszanas 20% maqsliﬂm;l'jwm wazdln
Wurauiannisuaivewasaiden SMA dnnulu
ftheiitonnadutheniinuags] cardiac output i1 3
funsiiamenaasiiluhenis msldennssduany
fu womsiimnusuludesionnniu (Abdominal
compartment syndrome)”'’ 19u ﬁﬂwﬁﬁmaz
saladumaituzunss (Severe heart failure) filae
flgsunssndaila fuasRndelunsuadonsuuss
HUae Trauma/Burn fifin1g Hypovoleria w3ol#su
n13 Resuscitation unuAuly

4. Mesenteric venous thrombosis wuldteg
N1 10% maqﬁﬂaaﬁﬁmw AMI Fatladedesddy
Tun1siinde Virchow’s triad lauwA mazqu@ﬁq
vpudenlunasnldon Agudsiireddonuiniiu
U wagmnudsmeveadeyntanasniion ety
F9mITvIINsTnauUsEiRlsaUsEAfve Uiy

Factor V Leiden, prothrombin mutation, protein
S deficiency, protein C deficiency, antithrombin
deficiency, and antiphospholipid syndrome Favilan
\AnN122 Hypercoagulability Useifiduaaudniay
nssnauveald aneduuds svdomaiuiiuay
wugeu AiluladeivihliiAnnsudsvemannidon
superior mesenteric vein (SMV) Tauf9Us3An5d
Deep vein thrombosis 1new WWudu'!

N1sns203U0Aay (Diagnosis)

Tuthgdudilifiannsrmmaiesujuanisdqlm

2139190077

Fiannsalinsiteds AMI Ieeauuen
90% veUgariinansradiwaudaidenuria
Fuinun@ mInsrailaes (D-dimer) wuindue
Gmﬁ]wﬁaqﬂg‘jﬁ’aﬂﬁﬁﬁmmhqa (Sensitivity) W
AU UIIEEn (Specificity)® virldunsnaasud
anunsalfiiiedu Exclusion test 167 widsillsnduy
Snunnune AdustusuAN D-dimer fqaé'fu Lactate
Jundndsianvineveinisininaigueseaduuull
I#oandian (Anaerobic) 39 Lactate ostiunaziior)
aedlolgwes 1oun Llactate (lelowwaswdniindsly
uywd) uay D-lactate (wanlnswuafiSeludldves
uywd) Tnedl plasma lactate InTaaldineviesUfiR
miﬁ?uﬁa L-lactate 91nN15AN®1UDY Alexandre
Nuzzo wazaay wuiTlunsdiil Serum lactate ga>2
fiadlua/ans avflauduiudiunnzdlduindend
Tuanunsasheliueiala (rreversible intestinal
ischemia) Inedl Hazard ratio aq'ﬁ 4.1 yonanidy
finsfinwfinisanuiifeatunisnsalusiufiduiu
nanlvsuludld (-FABP) wutagiidngatulugiae
fifln1az Irreversible intestinal ischemia wg sl
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msnlfaidumanainlautiogiu?
N53098n1eFedunuIn nstenesE e
sysualdiuselevdlunisussiliugUion1izein
Aoaluald natenwiseviosiiunildaunsafiazuen
amealdvinidensananlsadugld’® Computed
tomography angiography (CTA) Lﬁmﬂ%ﬂﬁ@ﬁﬁﬁﬂh
nsaladulsaanldvndenidaunay vonneIsanIn
UDINITRARU WATAIUTULTIVDIN 1TV IAGOA LU LE
167 Tnefidl sensitivity agjﬁ 93% uag specificity a¢
7 100% tagtuniniedidadefiuuzindududu
wsnémsu AMI Fadun1syin CTA seauruves
slice 1 Wy, yidetioanIniut lu Acute mesenteric
embolism n15gaduvesasndendnusingidu
Filling defect gﬂaﬁIuMaWLﬁammﬁlajﬁé’ﬂwmz
YDINITAULAU i@dﬁﬂﬁﬂagjﬁmmmaLLazmu‘Umaﬁu
93dIMve SMA sudse1auiu emboli fivaeniden
Yos8TeIrdaIUBUY WU WY eaNes TIufea
wuiunsiaudonsegluriosiladeinidunany
1NMsHAMsTla Ul (gﬂﬁ 1) il

Acute mesenteric arterial thrombosis ﬁml’i’mg

Hunseaduiieguuvasnideniifseslsavesiiuyuet
i aufimsAuduiivinageiEudurevaonidends
wulgita Celiac artery SMA vi3e IMA (31J‘1‘7i 2) lunsal
fiffthefinnglmedsundu viedlsalnFesiegiiu
Afuuziliiansannisy CTA Wioddedy esan
HumsnmvidadeifietieTingiae :nnsinwmy
119031198839 (Mortality rate) 310 AMI ity
By 2 i Tunng 6 92l Aldnsitedeiiarthesn
1U19

YoNMNEUNTRTI9 CTA Seildnwaizunssenis
fannsavenamensmevesdldiidy Inreversible
intestinal ischemia bawn

1. nM1snun1svenevesantd (Bowel dilata-
tion)

2. nsiluiasglundsdld (Pneumatosis
intestinalis)

3. uilsdldianwasn1sindiianas (Reduction
or Absence of visceral enhancement)

4. nmswulnalurasalfenninesyia (Portal

vein gas)

311‘17'; 1 CTA u@ms SMA emboli at SMA to middle colic

branch with clot propagation

gtlﬁ 2 CTA wanslsisiu SMA thrombosis fisustayes SMA

orifice
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5. msilveunaleglutesvios (Abdominal free
fluid)

6. mswuuAaieguendld (Extraluminal gas)”
d1u NOMI asiidnwauziinualdviaden saufunis

fveuvateglurawios udviasnaien Mesenteric
vessels iﬂlﬁﬁmiqﬂﬁu Yueh Mesenteric venous
thrombosis AgiiudnLaenlunasalden Superior

mesenteric vein (gﬂﬁ 3)

gﬂ‘ﬁ 3 CT Whole abdomen (V phase) uansliiiiu SMV thrombosis Tugae Cirrhosis Child-Pugh C

Duplex ultrasound (DUS) w04aanLdan
Mesenteric artery i§u3sn1smsiamse¥edfituagiug
UitRuazeraliianunsaldussiduiiudueilyd uanan
dnsiidaldveneshenailildamnsadansenus
"Léfa&haLL:,Jue‘J"]?z?qu‘fJumwﬁwuié’ﬂuﬁﬂwﬁwmumm
wazwdidnlugUagunesng DUS aganansasyysoslsa
miqugfuﬁu%nm Proximal mesenteric artery o1
weilunisaadudlu Distal mesenteric artery agli
anansnszylddne DUS fetudslliiBmansranndd
Fvinzanusyiiuseslsadmiu Acute mesenteric
ischemia’® 11971529 Digital subtraction angiography
(DSA) (HuiEn1sasaafiaunsatIsusna g e
15AT¥1319 Acute mesenteric embolism Acute
mesenteric thrombosis 38 NOMI 1@ walaifieain
uldiiiodfadeifieny wazlianunsavennendanin

9919 N15M599 MRA @13150U0NNENBANINUDS
naonden Mesenteric artery LLag Mesenteric vein
187 usegnalsinin MRA ddasrinlunisionanldly
fhefidanugnausuil

nN1sSnu1 Acute mesenteric ischemia (AMI
Treatment)

w§RnIdede AMI liudanasBunisdnulog
ﬁaﬁ'qﬂﬂﬂﬁ Unfractionated heparin (UFH) dose
80U/kg IV bolus miusng 18U/kg IV drip Tnafinmiu
A1 Activated partial thromboplastin time (aPTT
ratio) 1.5-2.5 warliansiimeasadon (V fluid
resuscitation) ﬁwmﬁfwﬂizmw crystalloid wag
aadUsznaulden (Blood products) Lilaufisidoni
WiAssdsuTnusld flhonguidosnisarsiifiun
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N11UNALLDAINALNITIIVOIEITUIDDNUBNNADA
\Foalaun BnMINMEINNEVIAL LETAIZAINAL
¢ agnseRuliiAnvaenidenfiuanTudneie agdls
Amunsliansdnanniiunedenariiliainuauly
sziaaﬁaqqﬁu (Intraabdominal pressure) AULADAY
liassaldanasla fauuIenITnsI9RnnINREINIS
Tansu1eg19lnddn Wun1sfnnIuAT Lactate 3o
a a < 2 1 A [ S a
nsAnmuUsunadaan: Wusu awndeusludonyt
RAUAR (Electrolyte imbalance) wagngidanidy
< v Yo | dy ] v = o ) v
nsa AdnagnulalugUienguiliuiuiadnluisios
uAlunnzanan? mslieondlaulaznislanedie
melakugilivilugUleniiveuswvintuiiesain
nsleendauninninuluenainliiiniig Hyperoxia-
induced vasoconstriction lugtaeld™ n1sen1an
9115 wagldangszurgmeayniiieananusuluges
194 (NG decompression) @131130%38Lii3 perfusion
pressure lazanAudeslun1sdrandnmeuanaini
asiengiwenaiunsonsauaquwelining (Broad
spectrum antibiotics) \eanniingiga1ainngsia
& a Aa . .
Welunselaldana1nn1s7al Bacterial translocation
1 o Idl o yldl =4 ¥ o Y Y v
Huntdadeydldnvindenld Tnsuugdilvigdaele
=1 ' v 1Y) v av o Ay o
grendestgiey 4 Ju lugUieililinnegiauiu
unnses uaziasanliunaddulugUlieniianige
pilAufuunnTes visedaiinsineey™ mslvieinsy
Auaududedlislgnuselinseda 1esinenads
HanseNusialdenfiudesusualdlneenigngy
Vasopressor lagg1nseAuaNNaunguiinaLiiung
Tuvewnlatu vdwmansenunsiaeaiuae e L&
Woeiian Fawuzilily Dobutamine %38 Low dose
dopamine %38 Milrinone TugUaeiidasnisense
AUAIUAY

7189910 Initial resuscitation Wa7 IUABUAD

wRensFalaYeeiaasuuienans (Midline
laparotomy) WiiensUszifiudnuazvesdldiions
Fnaulalunisindn Tnsusamdiufinnsegradniau
(Frankly necrosis area) AaTNa5U09 SMA lagaan
ATIUTIAL Mesenteric root @1U1TORIALRUIUD
sMA lilaemslanuann Middle colic artery Liaan
LfJuLL‘lluﬂﬁaaﬂmmﬂU%nm Mesenteric root N
lailfnsiTadeiuidn msdediilegrasnidonundly
YR (Arteriogram) aziduisTATIgaRianunsate
Madvlalaslangluiewinda Hybrid nliaunse
el Intraoperative duplex ultrasound Faidodie
Mladeuarsansinaunsalrntadslamuiu Ty
Frstignldnazveneuavinlildanunsaus g4
AaEIsn1sdesnanile (Diagnostic laparoscopy) Tu
fuhefiorginnuazaldmefuumnenn msindinay
1N1ZUNINYaULazonIILEsTInUIN 99198AY
SudusossnunuuussAuussaedudinenduil

mswﬂﬁmﬁiasinmnaamléanqmﬁu (Revascula-
rization)

Y

Revascularization Lﬂuﬁﬁgumaums%’ﬂmﬁﬁ?mg
Tums3nw AMI aannms@nwmuingUaefilddunns
$hwnene revascularization fignsnsdeTiadisnga
nauildladunissnuediifodifynieada” Tae
9¥n"3 revascularization neuftaviinisrndnald
whnsrndaaldduasduiioanisrindad ldiio
vndunazldnailduininig sniulunsdfinisa
Davteslulsanenuiafildfiunmddasnssunasndon
azpugliinisanaldlagluderaanldualn
oantiui Fudeioludslsmeuaisinundoy
Tunsvin revascularization siald® 31nnsAnwInu

lafindngruinnsinwianaeniion Celiac artery
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waz SMA TrnadwsNavudlawSauisuniunissnn WYUIUDY SMA LaznIsinanauniaviaamaen Portal

27,28 ¥ g ,

AaiunalaeUnd  vein eEunsanlaainty Angiography®”

NaoAldon SMA LEIDELAEN
9z¥n135ne Celiac artery Wieldanunsasnuwinasn
Eom SMA Iévintu

n1saaLda (Open surgical treatment)
Humsindaiiannsaldlévietu Acute mesenteric
embolism Kag Acute mesenteric arterial
thrombosis d1%#5UN13:1A Open embolectomy
Huvinl@soainnisin Laparotomy Taedifidune
Ao snarldluejdiu Transverse colon Fu wazda
Sl Enlumnsduanvesiias wdantuiinig
Wa Transverse mesocolon Tulkiav119Useund 5
wURLAS Aunddlaresuseu (Body of pancreas)
SMA %agjwé’ﬂwé’amqé’m%’wLLazL"?TaﬂliJmaﬁ'm
naImenanaEen SMV 1a11nae SMA Taudald

vimslyien Systemic heparinization LLé’ﬁQﬁ’]mj@ﬂ 31]17; 4 wans Transverse arteriotomy of SMA Lilen13616in
SMA luuwavans (Transverse arteriotomy) (Eﬂﬁ 4) Thromboembolectomy TugUae Acute embolic
wé’ammfuﬁaﬁwmaam?iuLﬁamﬁqmﬁuagjﬁw Fogarty occlusion

balloon 3-5Fr Tusinius proximal SMA Lazvue
2 Fr Tushumis Distal SMAQ Fogarty balloon
anusorulugduuaeldifomnuaendenivue
anviseiilsarasnidenuldiingiume dasunndenald
flowfieladudenlioonudausnaiida arteriotomy

17 (5U7 5) Welendudensanviavuaudideiinisn

NG arteriotomy MENSEULUY interrupted suture
wapealtuHuTn (patch) Bremniiausndudeodld

18397091 open embolectomy Laal#i1N1501579
Completion angiography wannlifigunsailwly
N13AENINATUIIU Distal SMA unu upognelsnang
ﬂaﬁ“UWﬁ]’SﬁlﬂﬁJﬁﬁiﬂiﬂIWUalﬂaLiEN“U@Q Dissection # Efdﬁ 5 wang White clot "ﬂ’]ﬂﬂ']if«h(;]}ﬂ Thromboembo-
AULNUY Arteriotomy Asvadwdeuas Embolus Tu lectomy luiaa Acute embolic SMA occlusion
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3

A3YEGiA Open bypass dwinazidunissne
fildidm¥u Chronic mesenteric ischernia fflunum
Tun135nw Acute mesenteric arterial thrombosis
wuity mnfinglunguiifiseslsalunasaientiom
n15%11 Open thromboembolectomy %39 Stenting
analiifiemed miunisinw $3n19vi Open bypass
Huansnsavildnauuy ludhamh (Antegrade) waz
faundu (Retrograde) TneBusduainnnisendldlng
g Transverse colon 34 uasindnl&dnlumadny
1veUlemilauiun1svic Open embolectomy
urnaulln peritoneal attachments 19vin15ida
Tuwwies (3U7 6) Teesuanuinusiudiwes
Duodenum taraineilumiuuul Aorta auluils
U lliac artery

31]17; 6 udnY Lateral approach ¥89 SMA and branches

nsRasadenrasnidonv1idn (Inflow) T
fvrsanan 1. dnwazseslsavasasndoniiugs
a13150903n CTA fpwddn 2. 81n15veUle
YUzt 3. §NWaIEN15I19FU9 Graft 1finsinse

Iy WneduanntugUie AMI asnuhiiiuguluvaen
\don Aorta MﬂLLazQﬂaaﬁﬂﬁé’mmm%wﬁlﬁﬁum
VugHIAn Tagaziiarsanlyd Right common iliac
artery vJu Inflow Lﬁ'aamﬂlﬁﬁaaﬁ'] Aortic cross-
clamp Tagunlsianuisald Right common iliac
artery 1u Inflow 161 Toiia1sanld Right external Iliac
artery %39 Left common iliac artery %38 Infrarenal
aorta W (3U71 7) wagmnnlsianansald Inflow 970
H9 Distal sio SMA léhae wmdrifnanunsaRiansan
Benviwdu Antegrade bypass tnefidedfanisi
w99 Graft ¥naglaiinee uraziidedefeduniudeyi
Aortic cross-clamp 953U Supraceliac aorta R

damarodyndinvesiUie dwiu Graft Niden

3U17i 7 waRIN1IHIFR Right external iliac artery to proximal
SMA bypass Iuﬁﬂw Acute SMA thrombosis
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9 WfRsaniiinisandeluresiamwdeld win
fnsfndeludesriodidonnaondonsvesditae
104 (Autologous Reversed Saphenous Vein) gl
ForduAonnaiinisinieldine luduneuiidesdnld
n§udiund dudestesnlyiinsandeludes
nesliRasaundendu Prosthetic graft lneoald
Ju Polyethylene terephthalate (Dacron) %39
Expanded polytetrafluoroethylene (ePTFE) wuu
fithanudly Weswninseldennnin fawediuvane
guu1nnIlunisrenasndanwuy End-to-end Lag
LiFendunalumsindadfiolanziomasadensives
fUhe (3U71 8) wdannsedia Bypass u&d AIsiende
wunszinnzluteainanAauUsnumaendenliin
agiJu Prosthetic graft 38 Autologous vein graft
\eaneudsslunsings
n3Hfinsnevaendengadulagis Endovas-
cular WuARNsHadn AMI FildSunnudoudaus a.a.
2000 Juduun Tnen1s Access 11 SMA @115

gﬂﬁ 8 Rt external iliac artery to proximal SMA bypass
1agle 7mm ring PTFE grsft

¥ildvauuy Antegrade Tngldanedimanasniden
Femoral artery 50 Brachia artery Fatn SMA ﬁﬁap\l
wiaufiu Aorta M3eduyuinzusnngUn SMA N3
Tdas1une Brachial artery agviladnenin uamn
lalgnunsaldaneausinumadusainails e1aviudu
Retrograde access 1ngiU1v14 Distal SMA #8931n
ddnlalunan® nsHidnlaenisyin Aspiration
embolectomy of the SMA {13 msindafianunse
vildluguaedildldasdoinfinsmevesdld Taoaz
Tfansaumavasniaen lleocolic artery wazann
¥1a Hydrophilic wire 9u1@ 0.035 ih vinthis
Waswanendu Introducer dluny wésldanuug
Eninlvauianden antuiddlesedunnn 20 ml
@JméuLﬁamLLé”sLmaaﬂmw%fauawmu POULDIDONLI
L@ NUYBS Introducer panydae disliaudonsen
wlginedy

N1561%A Endovascular SMA thrombolysis
Huisnmsinudnuuunilefianansasilalugaeilyl
Taasdeiniinismievesdild anunsaldidunissam
nanuselsINAUNITVIN Aspiration embolectomy
Imeldane Introducer W1l SMA finumia Proximal
Aoamden ndwniuiddareaiuiill sidehole
e end hole Wrldluduiden ndsiniuddlsen
Recombinant tissue plasminogen activator (rtPA)
Wa2911 Angiogram Lﬁa@waamﬁamﬁﬂﬂ% dvsuan
\Fonluvaonldenuauadny @misasnelaenisin
Systemic heparin 1# agndlsfimunslielunguien
FossinsyTianuidedunsiindonseniiesnin
fuaslunguiienafienudsdunisidonoonlduin
Tnoonglunguitasdoiniinisnevesdild eenslsh
Anmzunsndeudesdonsentusewinsnslenaans
audestunuweldllinnuazsinmeldios fisnee
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MnUsraumudnsalunsaansduiion 88% onTn
S aa | ~ v = a
Hetinegh 33% uaziinneunsndaulsedionsen
g7l 6 AU (8%)” N1IWIAA Endovascular stenting
Jumsshwinianunsasnwliiadudeniigasiu waz
soglsafivvoudu Ing Buaulaenisiaunayinlae
Antegrade uay Retrograde wuiu Insuwuginlwladu
Balloon expandable stent 111N Self-expandable
stent e nfiuyuusnaIinaiinauula 91y
wuz1liin Pressure gradient Turaonidendiumin
WAYEIND stent ¥INERAULAY 12 mmHg wugiilivin
Angioplasty #3eld Stent fin®? usegslsiniumn
fimsmevesanldniensinveludeswins a1asndu
ADINANTUNTOINIULABITOINITAAWOUDY Stent

= = o a o = = ~

fin1sAnwinangatunyinnsfnyiuIeuiiisy
FENINNITUIAALUY Open surgery hagN1IHIAN
Endovascular #4013@N¥1MAFUUTIEUATIAUIN
Endovascular #8n510151@888309 30 U wazdnsd
N3FRaTLENAINIINITHIRALUY open surgery®®
AatiunsinwmadenusnludagdudmsugUae AMI
A 1 dl' 1 4 L% . ey !
Alidngdoyyesviesdniau (Peritonitis) wagly
Iaasdanniznisaevesantd Jadunissnunaeids

Endovascular treatment®!’

nasus:liiruna:unfinaild (Bowel assessment)

AsIRLEeALaznISANBveE ld ARl Fans
anlddnusian Jejunum wag lleum Taudsanlédlug)
U3hal Ascending colon tag Transverse colon 1oy
nMsvadendziiunsiUasunlasiivinatdeysu
Turesdld (Mucosa) flou Tnednvariinsianuldfe
amzaadentualé@ianwuziudandundens n1s
Jushanawiemely wazhifausondInasiivass
\Fon mesentery I vidoo1algunsaidutionsiau

Doppler ultrasound Lﬁaamﬂwmawaamﬁaﬂiu
L@iaqﬁwiéf N19M323 Myoelectric activity S918991573
1men1514 Fluorescein %30 Indocyanine green Mdu
337ia111509599 Bowel viability Teusiugn® dmsy
nsnsiauseiliuanldnaenisdeandes (Diagnostic
laparoscopy) Lﬁu%%msmwdizLﬁuﬁﬁsﬁ’aﬁﬁﬂiuﬁ
the AMI Lilesan fuaesinfinganlduenoyinlilsl
annsaUssiiiudldldnsudauiomn wazndeldn
Wazunewiinisvdualdmeaunsaldesndas
Fowidroauszinsyanniy ogrslsinnaly
fUneingailasds NOMI msendndesndosfiannsn
¥ Bedside ¢ 919iiusglovtiunnninileaangtoe
pnaldasnsanurensindallnviale

UNNEHNARAITNNENSNBIAINEIURIE LA
wnfigauiiiasndululy Sfudildntaumnll
migﬂméfmaaﬂiumimﬁm%gqLLiﬂ azthumnilgnld
viootorzaeludu Wy guihd Tnuvuziadon
Fawau (Frank necrosis) wihiugsagyinisrindmesn
Mg shmsidnlateuuiangm (Temporary
abdominal closure) WilewRendsunmsidaluadadn
Tuitesnwnrmenvesaldlilvinnian nsussdiu
Funmdmsarinnsanaeadonans i Wy vouwn
nsaevesaldannsKIFnASILsn naveInNTSHRA
revascularization 81015hazdyIMINVOIH UL
Judu Imensusediuanansavhlalagenasindunns
HRndDINdes wsensHsalanle lngagyitnsee
SldflonsirdninvivasaidengasudFeaadly
W& wietlasfiunaz Short bowel syndrome U@y
SasnsdeTiniiiinty

35nsuinAnuUUWawanu (Hybrid approach)

Retrograde open mesenteric stenting (ROMS)
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JuiBnsindnd naunauszninansiifadages
iolaz Retrograde endovascular revascularization
vowaanden SMA Bulasnsrndndateios auun
Frenseuaunsindeludesiios wagnns Proximal
uae Distal control U83uaALEDRN SMA mﬂﬁ?uﬁqmm
@‘waamLﬁamﬁ'ammmﬁwLmﬁﬂuﬂmmﬁmLﬁ@ldma
WA 67 Fr nianiuisdndiionsoslanly
vaoaLian SMA ud3dld Balloon expandable stent
lunaeniden 9nntudwih Completion angiogram
wazymsidulavasaiden tnegaunsalfulalaiae
13991319 vein patch %39 bovine patch Tun1seay

P" ROMS 1 JuASHAdaTILLNE

Unfldmuiu (Ui 9
dmiufihefidesin Laparotomy aguduaziisos
3AagnseusIn Proximal SMA Taufsdiusglenily
;:Iﬂaaﬁﬁﬁaﬁi’ﬁfﬂumi%’ﬂwﬂmﬂiﬁﬁwfdu naoaLdon
fanuaniennn ldanansa Access SMA sums
Percutaneous approach @ visevaanieniiiuyu
\nzwerunauliaunsayin Bypass 1o dwsuten
2839 ROMS Wlawfieufiu open bypass felfinan
TunsHidatpeninegddudfeneana wag
Tunsaifiinsindelurdesiommnld stent 1ilu
vaenden fazilonanniotesniinisld prosthetic
araft Blutesiesiiues 9anmsanwnuinnisiisnge
38 ROMS i Tdnsnanudsalunssiingsds 98%
wazdidnsnsdusilndiieiuls Endovascular
stenting”” agnalsfinnu FansrifaiifenIsnN15nTIa
Aannufireaudnedden1snsaa Duplex ultrasound
n&aEdn 6 ou 1T wagnnad uazsnndinsfiugily
Fuefléunssingn ROMS luudn Taesnnsinanunsn

[ v &) v
INY1NY Percutaneous approach tJuyUaguen
15

5UAl 9 wanannsld Balloon expandable stent lunissinga

Retrograde open mesenteric stenting (ROMS)

n1sSnuy1 Mesenteric venous thrombosis (MVT
Treatment)

ns¥numdndviunnzaudengadulunase
\@enn1 (Mesenteric venous thrombosis) Aan1s
T Systemic anticoagulant Iﬂ‘aﬂﬁﬁﬂﬁmﬁuﬁ
minlalfiferulunisliendui Tasanunsaliidu
UFH %38 Low molecular weight heparin (LMWH)
agnslsfmunisTi UFH fdeffiunilendn LMWH mss
flanunselvien Protamine wie Reverse quisvesenld
‘1/1’1?1éﬂ%ﬂiﬂﬂﬁuﬁ@ﬁiﬁ%Umiﬁhﬁ@Lﬂﬂﬁ@ﬂ WAYIRIAIN
fidnldvesUnondunviemuduuniudy annsali
81 Vitamin K agonist (VKA) 1y Warfarin %39 Direct
oral anticoagulants (DOACs) Hunssnuluduney
dnld TagannnisAnwmuinndslien VKA #ie DOACs
seiedluaunsu 6 ew Thrombus Tu Mesenteric
vein v U8 azmgluiia 70-100% d1msu
Fueiilaianansalyfen VKA 138 DOACs 16l wuiulsn
funde azuuzilrenduy LMWH unu aiuuuanig
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M33SnwIves ESVS wuzilen Anticoagulant 1Ju
syoze 3-6 fou® Tugthe MVT finsuaivauas
Huaumganunsoudld wu nsindelutesies fu
gousniay videdlgURmmimnnou wilunsdd lu
anunsaszyanuele “3eiin11g Thrombophilia
wiafinsdugvedsnaudeslunasmdonsisiieg
(Recurrent Venous thrombosis) "ﬂgLLugﬁ'fLﬁ%llﬂ'Jﬁl‘léj
Ju# Anticoagulants ﬁaLﬁaamaam%m Lﬁaﬁﬁ]’mmi
Hu MVT d1agiisnsidenisdings™ uenainduds
dosinnsantufihowsazeluBeswes arundedy
nsiinnzdensen Tnstenungraimintulona
muﬁm?wLLasﬂawu§uLqusﬂaQIiﬂ6 uananidenas
TWn15nILUL Supportive treatment Wi N5
guiUan winnundeuswasnnensa-ansludeniifin
Uni seianemsiiteligldlawnnnsyinau Tdane
0 (NG tube) Lo Decompress ana1n1sviaadn
aauldedeu sy

wiiFUas MVT drumnagtundsannlden
Anticoagulants uagUdedudagUszanm 5% i
pInshatuazliasasnwIeeLieI0E19LAY)
12 ﬁqﬁ?umﬂwé’qmﬂiﬁmué’aﬁﬂuaJﬁmmisuaamw
Peritonitis 130 913l undslaen TRansanrse
Tmewusaanidu Endovascular ag Open surgery
dwSu Endovascular treatment Tu MVT tasinane
A8 Transjugular intrahepatic portosystemic
shunting (TIPS) 57uf'U Mechanical aspiration
thrombectomy %58 nslieniieaarsdudentiu
nevaenldennn (Direct thrombolysis) 58 WNgEN
98U (Transhepatic mechanical thrombectomy/
Transhepatic thrombolysis) #30 a5l @ans
duidoarumanasnidon SMA? nsinw ety

Endovascular treatment Snafiuansraiuluusas
atulpsusatunsnuinduisnsinuniilanasne
fruaziinzunsndous %mzﬁmqmiﬁﬂmi{ﬂw
drunnldanunsoaasauidenldvianun daeiEss
naTuwaNgInITUNINGDU Bleeding annn1slien
Thrombolysis fif@an15 Blood transfusion 4 60%
Fetfuarnnsnuilutiagiunudndsliivingui
wanslisiuin Endovascular 1uismssnuniilenan
S MVT dmsuunumaesisnsinenididosse
nsAneluswaniiotisduduitazaunsatisly
Ms3nwgthe MVT fldanansasnudeenldvied
dudenvuelvgjinnléviely
n1ssnulaenisiiaala (Open surgery) 2
vidlehedl Peritonitis 99nA13MTI9T9NY MiF0
91N3TLansBInIzUMsNgauaIn Bowel ischemia
wu aldidnnza Jusiu lnensehdadihmnendnlu
msrhdmodldimewdeen wasiiueraldd@uin
lﬂﬁlé’mmﬁq@ Msndelu MTV Tafiausiimenda
AMI filinann Arterial occlusion 1iasann d1ldaaud
Ju Irreversible bowel ischemia fudauiitdiu Viable
bowel wananiulaeinnii lneanwey Irreversible
bowel ischemia asiiudu dldlifinsSusm was
SldRTEnTan ldauuenihendiunniy (Serosal
bluish discoloration) Tnsudsansnanldduiinng
WA299N @1W1TM8 Primary anastomosis Lalagen
mn Bowel resection \Juiteadaedue uazanldls
§uamann uinsindndiilegdnusresdldass
Usglonflunsdifigueuwnvesdldlalidaaulunis
rndinndausn dlduan drldmeannisuiadonidy
987 Faazvililalanunsaste Primary anastomosis
Talunisinfaadausn Femnildevsdinandlunis
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HFAATIusNUzlYiLA Bowel resection uas
Temporary abdominal closure linau wd Nt
nsie Anastomosis Apevinlun1sIfng ” wdsan
finsrndmasaduaIsly Systemic heparinization
viudt sauiulvigUae NPO Tiansensmeaviaeniien
(Parenteral nutrition) wagl#ensinideaunitmaiu
9 WMsIENdULYlEUNG ndsniudditen Oral
anticoagulants ¥39 LMWH auAsU 3-6 laau’

N1sSnuy1 Non occlusive mesenteric ischemia
(NOMI treatment)

ns$nwtuusn Aentstestunisin NOMI Tng
nAsAnwINUIY {Uaefidriunisindaialaudy
An NOMI ftladefiduiustunsiinaniedainande
N5 lEN Vasopressor wagn1sa Intra-op Mean
Arterial Pressure ¢ §3ann1sAnuiaafidalalle
Joaguinladeladanasonisiin NOMI wnnInfu
3¥INNNIE Hypotension AUNISIA Vasopressor®
33NN daydmsudiaeldun msudanivg
fjrangniainlsa nsli Fluid resuscitation ven
N5l Vasopressor n39RARINLAYINLA cardiac
output LigIWe TINRINITARAINAUIUTDIIRIAIN
Q’ﬂ'gaﬁmw Intraabdominal hypertension %#3®
Abdominal compartment syndrome d@wsunisla
g1veevaendenanituiinsfneviiseauin
E:\Tﬂ’gﬂﬁiéj‘%% Vasodilator leiA Papaverine Wag/u3e
Prostaglandin E1 (PGE1) 9¢iigns1n1sideainiay
9MI1N1THFALUANLIN D4 ﬁ@?’md’];:iﬂwmjmﬁiﬁ%
ns¥nwuuulalléen Vasodilator®* feuluilagtu
UMY Uf URTUzL N Direct vasodilator

Wunilalunissnemandinsu NOMI®

nsEdnlu NOMI agvivieilerfithein1ag Perito-
nitis viedoUanne Abdominal compartment
syndrome Wit Imaf\mﬂizaﬁluéﬂwﬁﬁ Peritonitis
AordaLiiawn Frankly necrosis bowel aon agals
Amugaonguiliinazeglusedvingn waedidasms
PnEgatie 50-85% wdazlasunisendndildluudinany
ﬁaé’wé’ﬁyﬁm%’uéﬂaamjuﬁﬁamiﬁw Damage control
surgery \flasangitheaglutuingmaguda feifunns
Resuscitate 71 ICU SafuiFesiidndny dwsuilofiil
Intraabdominal hypertension HumsBumssnulag
N5l Medical treatment fiau MngUaga1n15kid
Funsesinny Abdominal compartment syndrome
N13%11 Decompressive laparotomy QeI
vhauvesanvilviendiauludenfistu uazvhl
ovesfinevhanldftudngae®

N1snsd9AMNIU (Follow up and surveillance)

1150529 NS NN Fa T uFeris Ll
dlosnfisenudamnisdedinniends 30 Juves
AUy AMI na%NER (Late mortality) wudnilame
970 stent/graft restenosis Uszanad 6-8%* Tnanis
A329RARNLULU LAY Duplex ultrasound %as
ndmnely 1 ieu wWietly Baseline wdrsawingn
7l 6 war 12 e wdIniuTmsaRamuyne 1
U wagliinn15ms1a contrast imaging wniideusd
LA Peak systolic velocity > 420 cm/s Tu SMA
138 > 370 cm/s T celiac artery %39 d81n15904
Recurrent mesenteric ischemia %‘%aﬁﬂ’mﬁu%wm
Peak systolic velocity 310 Baseline®

uananiauusilingayns Fuuseniue
Antiplatelets wagenga Statin lugUae Acute
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thrombosis lngyngUlglasunisidnlaeiinisld
SMA stent 33618 Wugnlinuen Acetylsalicylic
acid (ASA) 31U Clopidogrel tJuan 6 iounas
16 Waznuen ASA sewllowmasndin iietosiuns
\An stent restenosis SINRINTTLAYY Anticoagulants
lai319g1u vitamin K antagonist (VKA) 1138 NOACs
Tugfihe Acute embolism Taelvieiflesvdasindindy
szegna 6 Weu uhvngUaeiilsaysyddnivinly
\An Hypercoagulability #3931 non valvular AF ey
wusilFelunguillunaondin’

asu (Conclusion)

AmMgndentualdldounduy 10ns1n15iin
AMZNIWAN T Uazins s deTInTigs nsdansie
wnsdnsuiawmesrasndonuauion1siItedy uas
mslins3nendesdusenisliendunisudssves
Bon msliansin ez dmisEenethwiuviei 1
Asfunnduazdaounmdmsianug ielviguaelasy
M33nwIesTInEy uaransnsnsgadedild da
lUdnsdedinvestae
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Sepsis in Burn Patients: Is there Difference?
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Sepsis in Burn Patients: Is there Difference?

Amonpon Kanlerd, M.D.""

"Trauma and Surgical Critical Care Division,
Department of Surgery, Faculty of Medicine, Thammasat University,
Pathum thani, Thailand

ABSTRACT

Sepsis is still the major cause of death, even in burns. Severe burn patients who survived the initial
phase may combat infection subsequently, and sepsis becomes the primary cause of death afterward.
Sepsis and septic shock in severe burns usually result from pneumonia, urinary tract infection, catheter-
related bloodstream infection, or burn wound infection. Diagnosis of sepsis in severe burns might be
difficult because of the mimicking of clinical signs and laboratory results. Clinical prediction scores such
as Sequential Organ Failure Assessment (SOFA) and biomarkers such as procalcitonin are developed
for screening and diagnosing sepsis in burns. Treating sepsis in burns consists of rapid identification of
infectious sources and control, hemodynamic support with adequate fluid resuscitation and vasopressor,
and appropriate antibiotics.

Keyword: Sepsis; Septic shock; Severe burn; Infection
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unuA (Introduction)
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13l (burn-induced immunosuppression)*

N1sdU0Aay (Diagnosis of sepsis in burns)
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LAnBIN1TUAAS (physical signs) LA¥AINITNTIANIG
WoUUAN13 (laboratory results) AREATRINUNTIL
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910 Survival Sepsis After Burn Campaign Tud a.a.
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MuRaUNAYe39787% (organ dysfunction) suilna
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sulafinshiidesnisenseiunsnadinédandevaen
\d0n (vasopressor) Tun15UseAneAT mean arterial
pressure (MAP) = 65 mmHg T91AUAT serum lactate
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#8388u Wy quick SOFA (GSOFA) Favilédsini
171 SOFA 138 burn-specific (bSIRS) Fudumzuun
SIRS tamzdmuiitrounalvsl sumsieil 2 I
AnwinudnlugtheunaluslseAuguuse (abbreviated
burn severity score > 7) Wewfleufiu SOFA = 2 wén
Arrula (sensitivity) Tunsifiadenisivimvndn
L%aﬁuaq gSOFA, SIRS ez bSIRS WHu 84.1, 98.9 way
80.3% ANANNTUNE (specificity) 1 92.9, 46.1 uaz
92.2% f positive predictive value (PPV) tdu 99.0,
93.6 WAy 98.8% LazA1 negative predictive value
(NPV) 10u 42.1, 84.5 uag 36.8 uasu’ uonan
didinsimunisnmsnsefamunsiUduulamng
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A1519di 1 Sequential Organ Failure Assessment (SOFA) Score

System Score
0 1 2 3 4
Respiration
PaO,/FiO,, mmHg =400 < 400 < 300 < 200 with < 100 with
respiratory respiratory
support support
Coagulation
Platelets, /uL > 150,000 < 150,000 < 100,000 < 50,000 < 20,000
Liver
Bilirubin, me/dL <12 1.2-1.9 2.0-5.9 6.0-11.9 > 12
Cardiovascular MAP = 70 MAP < 70 DA<50rDB | DA5.1-150r | DA> 150r
(any dose) Epi < 0.1 Epi > 0.1 or
or NE<0.1 NE > 0.1
Central nervous system
GCS 15 13-14 10-12 6-9 <6
Renal
Cr, mg/dL <1.2 1.2-1.9 2.0-34 3.5-4.9 >50
Urine output, ml/d < 500 < 200

Pa0,, partial pressure of oxygen; FiO,, fraction of inspired oxygen; MAP, mean arterial pressure, mmHg; DA, dopamine, ug/

kg/min for at least 1 hour; DB, dobutamine, ug/ke/min for at least 1 hour; Epi, epinephrine, ug/kg/min for at least 1 hour,
NE, norepinephrine, ug/kg/min for at least 1 hour; GCS, Glasgow coma scale scores; Cr, creatinine.

reserve measurement WkEluNSRARUEYUEUNE
gl iiednnsonzivmgfneliiswniu’ wis
Tgn1susiiuanuneensdugaulunisauauseau
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A15799 2 LWIguLiiguaziug gSOFA, SIRS Wag bSIRS Lien153tadun 1w finite

Parameter qSOFA SIRS bSIRS

Mental status altered

R, bpm > 22 > 20 > 25 (not ventilated,
or with MV > 12 LPM)

SBP, mmHg <100

T, °C > 38 or < 36 > 39 or < 36.5

HR, bpm > 90 > 110, progressive

WBC, /uL > 12,000 or < 4,000

Immature (band) forms neutrophil, % > 10

Platelets, /uL < 100,000

Plasma glucose, meg/dL > 200 or insulin

(with no pre-existing DM) resistance (> 7 IU/h of
IV insulin)

Enteral feeding Inability to feed > 24 h

Cut-off point >2 >2 >3

gSOFA, quick SOFA scale score; SIRS, systemic inflammatory response syndrome; bSIRS, burn-specific SIRS; R, respiratory
rate; MV, minute ventilation; SBP, systolic blood pressure; T, temperature; HR, heart rate; WBC, white blood cell count;

DM, diabetes mellitus

= v A Y
LUDINENITLUAEULUAINIIN SNV DI U2
o Al ol <
walndigunse visegUlgunalndnidneden (bum
shock) fianwauglndifesiunieiumvginiae 59189
AmMzfonumiivinte daduddiannuneneulunig
MHAUINIFINN (biomarker) LitoARNTBIN I NY
winRneilaNuanziazaiugeuralul wud
procalcitonin (PCT) @a1du glycoprotein wanain C
cell vewiaulnsaed wananidanusandnlaain
(3 o o Y A ¢ & A d' L

waaulasnig fu Yoa anld vsswadillowone iy
a1 NIAAWRILNTLAUNITYINNUYDS hypothalamic-
pituitary axis LAANINTEAUNISNER PCT Tviundu

PCT Ldudunisvesnisndnseslu calcitonin &4
fvihivdnluniseunuaunaurai@eslusisnie uas
TnalaenselunITAIVANNTEUIUNITINLEY WBNIIN
i pct é’ﬂaaﬂqm‘ﬁgammié’mmwﬁ nitric oxide @42y
farian1sviuvertavaenden dnsAnwinudn
seifu PCT Tufthamefimmgindeargeniludtae
uralvdisuussitlifinsfndosus fuusnoueTudl 35
pg1litBdAYN19adf " Tnadasin (cut-off point)
981 1.47 ng/mL (AUC 0.83, 95%C1 0.76-0.90)"" lfin
mnalla 73% uagArAudung 75% luvagiing
14 C-reactive protein fimaul 86% wazA1AIw
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TagUumu Survival Sepsis After Burn Campaign
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sdeundu daanzeentosviefomsastiiuiy
AzLUU Kidney Disease Improving Global Outcomes
(KDIGO) Acute Kidney Injury Stage = 1 n1suiglaiin
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yhauiinund dnuazunalniiudsundasasdonis
Anido w%aizé’mﬁugﬁwum PCT = 2 ng/ml 31nen
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We upzauguussvaslsn Wiieaununsinwsely

n1sSnu1 (Management of sepsis in burns)
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114 Methicillin-Resisted Staphylococcus Aureus
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ABSTRACT

Non-adhesive foam dressings are used in moderate to high exudative wounds. However, their high cost
could make it oppressive in low socioeconomic settings. Innisorb®, a Thai-made, cost-effective non-adhesive
foam dressing, offers high absorption and retention capacities. This type of dressing can be utilized for various
burn wounds, from initial dressings to graft covering materials.

This case report emphasizes the potential use of non-adhesive foam dressings in the recipient sites of
skin grafts, which can reduce the costs of treatments. One pre-clinical study has demonstrated its effectiveness
in recipient sites, although clinical data is limited. There are a few reports of using this material in other types
of grafted wounds but its application in grafted burn wound has not been documented.

This case demonstrates the successful treatment of a burn wound using this innovative material and
technique resulting in complete healing.
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Introduction

Non-adhesive foam dressing is commonly
used in wound management. It holds excessive
discharge and promotes an adequate healing
environment'. Foam dressings possess a system
of micropores linked through interconnecting
channels®. The pore’s design allows fluid
absorbance capacity and can be optimized
through engineering analyses. Material manu-
facturing can process to specific needs of the
wound etiology such as a high exudation volume
or viscous exudate characteristic. With the larger
pores, foam dressing can hold more fluid and
transfer cells necessary for wound healing, such
as fibroblasts. It also lacks the stiffness which help
to prevent the damage in the setting of mechanical
forces such as accidental microtraumas at the
wound site while removing’.

Deep burn wound impairs epithelial function,
resulting in excessive fluid leak from the wound.
The wound exudate is regarded as a reflection of
the wound bed physiology”. The M.O.L.S.T. concept
was recently purposed and widely used in wound
care treatment”. Moisture Balance (M) was one of
the key factors in this concept. Appropriate wound
dressing can promote wound healing by optimizing
the wound environment. Thus, foam dressing is
suitable for burn wound accompanying with non-

adhesive properties, which protects the skin in

removing process. Non-adhesive foam dressing is
considered as advanced wound dressing material.
However, its high cost limits its use in developing
countries.

Innisorb® is a Thai-made, cost-effective, non-
adhesive foam dressing, developed by the PTT
Research and Development Department, Thailand.
It is an exudate-absorbent dressing, non-gel, and
non-antimicrobial. The structure is composed of
two layers. The side of the polyurethane foam
that contacts the wound has porous property and
is able to absorb wound discharge. The outer layer
is coated with Polyurethane film, which protects
the wound from bacterial immigration and
contamination from the outside environment. It
has high absorption capacity, retention capacity,
and moisture vapor transmission rate. Innisorb®
fits for moderate to high exudative wounds. It
costs less than other foam dressing materials in
the market.

Non-adhesive foam dressing is widely used
in burn management. It can be used ranging from
wound coverage to donor site coverage. However,
using in recipient site of burn wound is not widely
reported. This case report demonstrated the
possibility of using novel non-adhesive foam
dressing in burn wound care including recipient

site coverage.
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Case Report

Heavy discharge burn wound and graft recipient

area use

A 79-year-old Thai male with hypertension,
dyslipidemia, COPD, and old CVA presented with
a scald burn on his left arm. He had a deep second
degree burn with localized infection that did not
improve after treatment from the previous

hospital. The wound has coarse granulation with

heavy discharge and macerated wound edge. He
was scheduled for debridement with Innisorb®
coverage to maintain MOIST environment. The
excessive fluid was well-absorbed and retained in
the dressing material. There was no odor after
opening the dressing material. The macerated
wound edge was resolved with the growth of

epithelium at the wound edge.

Figure 1 Initial burn wound
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Figure 2 Before and after applying Innisorb®
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Figure 3 Absorption and Retention properties of Innisorb®

Figure 4 After Debridement

Split thickness skin graft was sequentially opened on the 3 and 7" day after surgery. The
performed after wound infection subsided. The graft was well-adhered to wound base without

recipient site was covered with Innisorb® and loss of the skin graft.
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Figure 6 Skin graft after surgery 14 days
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Discussion

Non-adhesive foam dressing is used in various
types of wounds. With its absorption and retention
capabilities, it is suited for burn wounds®. This case
report emphasizes the possibility of non-adhesive
foam dressing usage in different stages of burn
wounds. Innisorb® has an absorption capacity of
20.0 + 2 ¢/g and retention capacity of 5.0 + 2 ¢/s.
It has a moisture vapor transmission rate of 5.0 +
2 kg/m*/24 h. The pore size and wound contact
layer are comparable with other commercial foam
dressings’. According to these properties, it is
effective for burn wound dressing, which has high
discharge. Moreover, it can be used with split-
thickness skin graft at the recipient site without
causing hematoma or graft non-uptake.

There are various techniques for fixating
recipient site skin grafts. The aims are to stabilize
the skin graft and absorb the excessive discharge
between the skin grafts. The reasons for graft
failure are hematoma, infection, over-compression,
and displacement™. Fixing the skin graft with foam
dressing was used at the recipient site, showing a
good result without unexpected events. The foam
dressing retained moisture and was hydrophilic.
The skin graft was under a favorable environment
that promotes wound healing. Compared with
other techniques, this technique showed overall
cost-effectiveness in split-thickness skin graft
procedures’. In diabetic foot ulcers, split-thickness

skin graft recipient sites in patients with diabetic

wounds illustrated good exudate management
and a low infection rate. The graft was all uptake
without full-thickness necrosis™. In a vivo study
of clinically relevant ovine grafted burn wound
model, the foam dressing was safe and easy to
perform. It was associated with good engraftment
without any complications after being removed
on postoperative day 7''. However, the use of skin
graft fixation in clinical burn wound recipient sites
is limited. This case report emphasizes the benefit
of using novel non-adhesive foam dressing in the
recipient site of split-thickness skin graft in deep
partial thickness burn wounds. It had total graft
uptake without full-thickness necrosis or other
complications, even in difficult grafting areas.

Numerous advanced non-adhesive foam
dressings were developed for wound care use.
The safety of non-adhesive foam dressing was
studied in various brands of foam dressing. The
results showed no significant major adverse
effects'*". This novel non-adhesive foam dressing
showed the correlated result with other foam
dressing products. The patients showed no
uncomfortable effects from dressing material.
There was no rash, itching, nor papule in this
patient.

Wound dressing materials and medical
supplies accounts for 15% to 20% of costs in
wound management. Foam-dressing can reduce
wound care-related costs through improvements

in healing and a reduced frequency of dressing
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changes'. This material is considered as the one
of the most cost-effective dressing materials in
various wound types such as pressure ulcers'’.
However, the imported overseas materials still
cost on average over two hundred baht per
piece’. Most of them are not included in the
universal coverage payment program. In low
socioeconomic society, patients suffer from this
issue. This novel product has lower average cost
with the same purpose of use in burn wound care.
This might lower the hardness of the patient’s
suffering.

This case report may further emphasize the
benefits of Innisorb® by the study with standard
dressing materials comparing the outcomes of
efficacy and cost-effectiveness in burn wound

patients.

Conclusion

Novel non-adhesive foam dressing (Innisorb®)
was a cost-effective advanced wound dressing,
which had high absorption capacity, retention
capacity, and moisture vapor transmission rate. It
shows the possibility to use in deep partial
thickness burn wound which has moderate to high
exudative wounds. It can be used for a range of
applications, from initial dressing to graft covering
material, and it showed no adverse effects on

burn wounds.
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Predictive Factors and Prediction Model for Advanced Colorectal
Neoplasia in Pattani, Thailand
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Department of Surgery, Pattani Hospital, Thailand

ABSTRACT

Background: Understanding the predictive factors of advanced colorectal neoplasia (ACN) is crucial for
constructing a prediction model for its detection.

Objective: We aimed to determine the predictive factors associated with advanced colorectal neoplasia
in the Pattani population appointed for colonoscopies.

Method: A prognostic factor research with a retrospective, cross-sectional design including 637 patients
from Pattani Hospital was conducted between July 2020 to April 2024. All participants had a complete
colonoscopy to determine the presence of advanced neoplasia. Variables were examined based on the Asia
Pacific Colorectal Screening (APCS) score, and additional variables, such as the history of alcohol use, diabetes
mellitus, and body mass index (BMI), were included. We use multivariable logistic regression to identify the
predictive factors and develop a prediction model for predicting ACN.

Results: 87 people were recognized to have ACN, while 530 participants were not. Multivariable analyses
revealed significant increased risks for men (OR, 2.69; 95% Cl, 1.51, 4.79), aged 50-69 years (OR, 3.36; 95% Cl,
1.39, 5.44), age > 70 years (OR, 4.57; 95% Cl, 2.12, 9.87), and individuals who currently or formerly smoked
(OR, 1.93; 95% Cl, 1.04, 3.57). No significant association was observed between a family history of colon cancer
in first-degree relatives, alcohol consumption, diabetes mellitus, and a body mass index greater than 23. The
prediction model was developed using six predictive factors: gender, age, smoking, family history of colon
cancer in first-degree relatives, alcohol consumption, and body mass index (BMI). The model demonstrated a
greater area under the receiver operating characteristic curve (AuROC) of 0.71 (95% Cl, 0.65, 0.76) compared
to the APC score of 0.61 (95% Cl, 0.56, 0.67), with a significant difference (p < 0.001).

Conclusions: The predictive factors for advanced colorectal neoplasia (ACN) detected in this study may
be helpful in clinical applications for predicting ACN risk in Pattani.
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Introduction

Colorectal cancer (CRC) accounts for around
10.0% of all diagnosed cancers and is the second
most significant cause of cancer-related mortality
globally."” Most colorectal cancers develop slowly
from precursor lesions. The duration for an early
adenoma to establish colorectal cancer is
uncertain. However, existing information indicates
it is at least ten years. Advanced adenomatous
polyps may require less time, especially serrated
adenomas with dysplasia.” This gradual
development provides an opportunity to detect
precursor lesions and early cancer.

Colonoscopy nowadays is an essential
technique for colorectal cancer diagnosis. Mucosal
staining and magnification endoscopy facilitate the
visual identification of precancerous lesions. Upon
diagnosis, endoscopic polypectomy can efficiently
eliminate malignant polyps.” It is widely accepted
as an effective screening procedure for colorectal
cancer and an effective strategy for decreasing
its mortality by up to 68%’. Nonetheless, adherence
is usually inadequate and less accessible in
countries with limited resources. The restricted
capacity of colonoscopy impedes the conduct of
colorectal cancer screening in many countries.
Thus, it is beneficial to understand predictive
factors for detecting advanced colorectal neoplasia
and develop risk stratification to enhance the
cost-effectiveness of screening. It offers a

systematic approach to optimizing CRC screening

and identifying precancerous lesions, improving
resource allocation.

Using risk factors and patient information for
stratification has been helpful, leading to different
colorectal cancer screening risk-stratification
methods. The Asia Pacific Colorectal Screening
(APCS) consists of four factors: age, sex, family
history of colorectal cancer, and smoking status.
The APCS score has been validated to predict
advanced colorectal neoplasia (ACN)®. The
modified APCS scoring system incorporates body
mass index (BMI) as a further determinant of the
APCS score. Arecent Japanese study updated the
APCS score from a 6-point to an 8-point system
for the Japanese population, thereby improving
the score’s discriminative potential’. The new
scoring system for evaluating risk stratification is
complicated, necessitating precise information
regarding a patient’s smoking history duration. The
adjusted Asia-Pacific colorectal screening score
(A-APCS) system for predicting advanced colorectal
neoplasia in asymptomatic Chinese individuals
employed a threshold of 23.5 kg/m?” for BMI and
a history of one or more first-degree relatives with
colorectal cancer (CRC)®,

APCS is based on data from nine ethnic
background populations. Consequently, a thorough
regionalization study is essential in various
countries, taking into account the unique
demographic characteristics. Hence, the risk

stratification capabilities of the Pattani people
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remain unidentified. Consequently, comprehending
the predictive features of advanced colorectal
neoplasia is essential for developing a detection
prediction model. We aim to investigate the
predictive characteristics of advanced colorectal
neoplasia by applying the APCS to predict ACN in

the Pattani community.

Methods

We conducted a cross-sectional analysis of
patients who underwent their first colonoscopy
and collected consecutive data. A retrospective
analysis was conducted in Pattani Hospital,
Thailand, from July 2020 to September 2023.

Study population

The inclusion criteria for the study encompass
all patients aged 15 and older who underwent
colonoscopy, regardless of whether they presented
with symptomatic or asymptomatic lower gas-
trointestinal symptoms. The exclusion criteria
included incomplete colonoscopy, inadequate
bowel preparation, inadequate colonoscopy
report specifying the quantity and dimensions of
colorectal neoplasms, incomplete pathology
report regarding the histological analysis and
dysplasia grading of colorectal neoplasms, prior
history of colonoscopy, prior history of colorectal
polyps, malignancy, or surgical intervention, and
the presence of inflammatory bowel disease. The

Pattani Hospital ethics committee approved this

study, which conformed with the Helsinki
Declaration’s ethical guidelines. (ethical approval
number: PTN-026-2567). Furthermore, all
individually identifiable information has been

previously anonymized to protect patient privacy.

Study definitions and data collection

Medical records contained relevant data
about the patient, including BMI, demographic
details, family history of colorectal cancer in first-
degree relatives, colonoscopy findings, and
pathological features. In this study, people were
classified as current or former smokers and current
or previous drinkers.

Advanced colonic neoplasia is characterized
by an adenoma of 10 mm or larger, a villous or
tubulovillous adenoma, or an adenoma demon-
strating high-grade dysplasia or any combination
thereof, as well as invasive malignancy, all of
which are categorized as advanced colorectal
neoplasia, for example, tubular adenomas of 10
mm or larger or containing high-grade dysplasia
are advanced adenomas.’

Individuals who had carcinoma in situ or
intramucosal carcinoma were classified into the
high-grade dysplasia category. Invasive cancer
generally penetrates the muscularis mucosae into
the submucosa, indicating that carcinoma has at
least invaded the submucosa of the colorectum."
Patients were categorized according to a highly

histologically advanced lesion'. The dimensions
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and characteristics of the largest polyp or the
neoplasms exhibiting advanced disease were
documented for those with multiple neoplasms.
This study utilizes an ACN discovered during
colonoscopy and evaluated pathologically as the
primary outcome measure.

Four experienced endoscopists performed
colonoscopies with standard colonoscopes
(OLYMPUS CV-190, Tokyo, Japan). Cecal intubation
denotes the insertion of the colonoscope’s tip
into the cecum.” Using the Boston bowel
preparation scale, the bowel preparation grading
scale was assessed; each segment received a score
of = 2, which is considered “adequate.”In this
case, some segments that had an inadequate and
incomplete colonoscopy were excluded. The
adenoma detection rate indicates the proportion
of patients diagnosed with at least one conventional
adenoma during their initial primary colonoscopy.
Individuals classified as current or past smokers
were those who smoked seven or more cigarettes
weekly, while current or past drinkers were defined
as those who consumed alcohol two or more

times per week.”

Statistical analysis

Statistical analyses and sample size estimation
were conducted utilizing STATA version 16
(StataCorp, Lakeway, Texas, USA). Continuous
variables were described by the mean and

standard deviation, and histograms showed how

the data was distributed. Frequency and percentage
were employed for categorical data. Fisher’s exact
probability test was employed to compare
categorical variables among the various groups,
and an independent t-test and Mann-Whitney test
were utilized to compare continuous variables as
considered appropriate. All parameters went
through exploratory analysis by univariable logistic
regression. The odds ratio (OR), p-value, and 95%
confidence interval were examined individually
for each variable. A multivariable logistic regression
analysis was conducted to identify the ACN
predictor. The removal of non-contributing
predictors was determined by their correlation
with ACN and statistical significance. Variables
unrelated to ACN, including diabetes, were
sequentially removed using backward elimination.
The insignificant statistical parameters considered
clinically relevant with ACN were retained in the
model as appropriate. A predictive model was
developed specifically for predicting ACN. The ROC
curve was utilized to evaluate the model’s
discriminative and predictive efficacy. The ROC of
the models was compared. P-values for statistical
tests below 0.05 have been determined statistically
significant.

The study’s sample size was determined
based on a pilot study of individuals who received
colonoscopy at Pattani Hospital, achieving 80%
power and assuming that significant differences in

the variables of gender, age, and smoking history
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between the two groups could be identified at a
p-value of 0.05. Based on this premise, the
investigation necessitated a minimum population

of 413 patients.

Results

Study population

Between July 2020 and September 2023,
a total of 637 patients underwent colonoscopy at
Pattani Hospital. Twenty patients were excluded
from the analysis due to incomplete or
inappropriate reports. Figure 1 illustrates a
flowchart depicting the study population. Among
the 617 patients who underwent their initial
colonoscopy, 315 were male (51.03%), whereas

302 were female (49.95%). The average age was

56.67 + 15.76 years. A total of 133 patients
(21.55%) received a diagnosis of colorectal
neoplasm. Of these patients, 28 (21.05%) presented
with advanced colorectal polyp, whereas 59
(44.36%) exhibited invasive carcinoma. Advanced
colorectal neoplasia was present in 14.10%
(87/617) of cases. The clinical characteristics of
the individuals and baseline features of patients
are shown in Table 1. The ACN group exhibited a
considerably higher male gender and was older
than the non-ACN group, and the ACN group had
a significantly greater smoking rate. The findings
from the colonoscopy indicate that a colorectal
tumor was identified in 9.56% (59/617) of cases,
and a polyp was present in 11.99% (74/617) (Table
2). Table 3 delineates the clinicopathological

features of Colorectal neoplasia(CRN) discovered

Patients who were investigated by
colonoscopy (n=637)

Exclusion:
1) Incomplete colonoscopy

report about the number
and size related to CRN

Y

(n=13)

Chart collectable
(n=617)

2) Incomplete pathology
report about the histology
and dysplasia grade related

!

to CRN (n=7)

Prognostic factors

for Advance CRN
reviewed
Advance CRN Colonoscopy No Advance CRN
(n=87) (n=530)

Figure 1 A flow diagram of the study population

CRN; Colorectal neoplasia
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in the study. The predominant component of the villous adenoma, serrated adenoma, tubular
ACN group is adenocarcinoma. Other components adenoma with high-grade dysplasia, and

that encompass advanced colorectal polyps like intramucosal adenocarcinoma.

Table 1 The clinical characteristics of the enrolled participants

Patient characteristics Advance CRN Non-Advance CRN
n=87 n=530 p-value
n % n %

Demographics

Male (n,%) 63 72.41 252 47.55 < 0.001

Age (year), mean (+ SD) 63.48 +12.89 55.55 + 1591 < 0.001

BMI, mean (+ SD) 22.28 +4.36 22.59 +4.01 0.502
Co-morbidities (n, %)

DM a4 4.60 19 3.58 0.551
Family history of colorectal cancer 2 2.30 26 4.94 0.407
in first-degree relatives (FDR)

Smoking

No 55 63.22 428 80.75 0.001

Stop use 21 24.14 57 10.75

Continuous use 11 12.64 a5 8.49
Alcohol

No 71 81.61 465 87.74 0.217

Stop use 12 13.79 a4 8.30

Continuous use 4 4.60 21 3.96
Asymptomatic 19 21.35 127 24.05 0.686
Symptom

Abdominal pain 25 28.74 149 28.11 0.898

Chronic Constipation 11 12.64 86 16.23 0.524

Chronic diarrhea 7 8.05 21 3.96 0.097

Constipation and diarrhea 13 14.94 51 9.62 0.132

Hematochezia 2 2.30 17 3.23 1.000

Melena 2 2.30 7 1.32 0.370

Mucus bloody stool 26 29.89 128 24.15 0.285

Unexplained weight loss 6 6.90 17 3.22 0.119

CRN; Colorectal neoplasia, BMI; Body mass index, DM; Diabetes mellitus, FIT; Fecal Immunochemical Test, PEG; Polyethylene glycol, RC;
Right side colon, TC; Transverse colon, LC; Left side colon
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Table 1 The clinical characteristics of the enrolled participants (continue)

Patient characteristics Advance CRN Non-Advance CRN
n =87 n = 530 p-value
n % n %
FIT test
No 80 91.95 454 85.66 0.325
Negative 1 1.15 12 2.26
Positive 6 6.90 64 12.08
Bowel preparation
Swiff 45 mil 2 doses 30 34.48 258 48.68 0.243
PEG 2 litre 52 59.77 233 43.96
PEG 4 litre 5 5.75 39 7.36
Bowel preparation(Boston scale), mean (+ SD)
RC 1.76 +1.10 2.41 +0.70 < 0.001
TC 2.06 + 1.05 2.63 + 0.65 < 0.001
LC 2.70 + 0.54 2.33 +0.86 < 0.001
Total 6.19 + 2.66 7.74 + 1.69 < 0.001
Time to cecum (min), mean (x SD) 11.73 + 7.51 11.91 + 8.40 0.894
Time withdraws (min), mean (+ SD) 8.44 + 5.32 1.77 +4.18 0.223

CRN; Colorectal neoplasia, BMI; Body mass index, DM; Diabetes mellitus, FIT; Fecal Immunochemical Test, PEG; Polyethylene glycol,
RG; Right side colon, TC; Transverse colon, LC; Left side colon

Table 2 Colonoscope findings of all participants

Colonoscope finding N =617 %

Normal Study 380 61.58
Diverticulum 58 9.57
Colitis 14 2.31
Polyp 74 11.99
Tumor 59 9.56
Other benign a1 6.77
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Table 3 Histopathology finding

Histopathology finding Advance CRN No-Advance CRN
n =87 n = 530

n % n %
Normal Study 0 0 380 72.54
Non-significant finding 0 0 104 19.62
Tubular adenoma 8% 9.19 a6 8.71
Villous adenoma 2 2.25 0 0
Tubular adenoma, High-grade dysplasia 5 5.62 0 0
Tubulovillous adenoma, low-grade dysplasia 3 3.37 0 0
Tubulovillous adenoma, High-grade dysplasia 3 3.37 0 0
High-grade dysplasia 1 1.12 0 0
Serrated adenoma low-grade dysplasia 2 2.25 0 0
Intramucosal adenocarcinoma 4 4.49 0 0
Adenocacinoma 59 66.29 0 0

CRN; Colorectal neoplasia

* Tubular adenoma, if smaller than 10 mm. was categorized in non-ACN groups, and >10 mm were categorized in ACN groups

Identifying risk predictors

Univariable and multivariable predictors
of ACN

Table 4 demonstrates the associations
between patient variables and ACN using analysis
of univariable and multivariable regression
methods. In the univariable analysis, older age,

male gender, and current or previous smoking

exhibited a significant association with ACN. The
independent predictors identified included older
age (50-69 years: OR, 3.36; 95% Cl, 1.39-5.44,
p-value=0.001; = 70 years: OR, 4.57; 95% Cl, 2.12-
9.87, p-value < 0.001), male gender (OR, 2.69; 95%
Cl, 1.51-4.79, p-value=0.001), and present or
previous smoking (OR, 1.93; 95% Cl, 1.04-3.57,
p-value=0.037).
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Table 4 Univariable and Multivariable logistic regression analysis, Predictive factors associated with advanced colorectal

neoplasm (ACN)

Predictors Crude OR Adjusted OR’
OR (95% CI) p-value OR (95% Cl)  p-value

Gender
Male 3.01(1.83,4.96) < 0.001 2.69 (1.51,4.79) 0.001
Female reference reference

Age
>70 2.75(1.39,5.44) 0.004 4.57(2.12,9.87) < 0.001
50-69 3.91(1.86,8.20) 3.36 (1.39,5.44) 0.001
<50 reference reference

Smoking
Yes 2.34(1.14,3.80) 0.001 1.93(1.04,3.57) 0.037
No

Family History of Colon Cancer in first degree relative
Yes 0.44(0.10,1.88) 0.270 0.56 (0.13,2.47) 0.654
No

Alcohol
Yes 1.28 (0.83,1.96 ) 0.256 0.70 (0.41,1.19) 0.197
No

DM
Yes 1.26 (0.42,3.79) 0.680 0.96 (0.29,3.12) 0.950
No

BMI
>23 0.98(0.92,1.03) 0.428 0.99 (0.93,1.05) 0.850
<23

* Multivariable logistic regression

OR, Odds ratio; Cl, confidence interval, BMI; Body mass index, DM; Diabetes mellitus
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Development of the prediction model

Three factors, age, gender, and smoking that
had a significant association with ACN were part
of the prediction model and also included
consumption of alcohol and BMI = 23 kg/m?
according to the modified colorectal screening
score’, and a first-degree relative’s history of

colorectal cancer (FDR) based on APCS. However,

the latter three factors were not statistically
significant but clinically relevant. The model’s
predictive capability was assessed using a receiver
operating characteristic (ROC) curve, which
obtained an area under the curve (AUC) of 0.71
(95% Cl, 0.65-0.76). When comparing our model
to the APCS score, our model was considerably
superior (P = 0.0002) (Figure 2A).
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Figure 2 The model’s predictive capability compared the receiver operating characteristic (ROC) curve. 2A compares our

model to the APCS score, 2B compares our model to the modified colorectal screening score, 2C compares

our model to the adjusted colorectal screening score, and 2D compares all models.
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In evaluating the AUC for our model compared
to the modified colorectal screening score, we
found that our model achieved 0.66 (95% Cl, 0.58-
0.74), which was not significantly higher than the
modified colorectal screening score of 0.64 (95%
Cl, 0.56-0.72) (p-value = 0.47) (Figure 2B). Our
model exhibited a considerably higher AUC of 0.71
(95% Cl, 0.65-0.76) compared to the adjusted
Asia-Pacific colorectal screening score of 0.52 (95%
Cl, 0.45-0.58) (P < 0.001) (Figure 2C). When
comparing the AUC of all models, our model had
the highest AUC but non-statistic significantly
(Figure 2D).

Discussion

Thailand has instituted a countrywide
colorectal cancer screening program utilizing fecal
immunochemical testing (FIT) for individuals aged
50 to 70. A stool-based test, such as FIT, may be
limited to just serving as a screening tool for early
identification of colorectal cancer. Single-
application FITs exhibit moderate to high sensitivity
and specificity for colorectal cancer, depending
upon the positive threshold. The sensitivity of
single-instance testing for advanced adenomas is
low, irrespective of the threshold.”

Recognition of the predictive factors associated
with advanced adenomas offers a logical approach
to enhancing colorectal cancer screening and
prevention, optimizing resource utilization. The

availability of a reliable risk assessment tool is an

important prerequisite for the risk stratification
procedure. Cancer prevention testing is preferable
to cancer diagnosis because it allows for the
removal of advanced CRN and the prevention of
CRC. CRC screening should prioritize prevention
through polypectomy rather than detection™. Our
result from investigating the predictive charac-
teristics of advanced colorectal neoplasia by
applying the APCS to predict ACN in the Pattani
community by deriving a prediction model and
stratifying the risk of the patient and prioritizing
high-risk patients to colonoscopic schedule
because resource limitation and prediction model
using in patient 90% of target population that not
included in colorectal cancer screening program
policy of Thailand (only 10% of target population).

In 2011, The Asia-Pacific Working Group on
CRC developed the APCS score to assess ACN risk
in asymptomatic individuals based on CRC risk
factors. Gender, age, a family history of colorectal
cancer, and tobacco use are the four components
that create the APCS score.® Numerous studies
adjusted the scoring method according to these
four parameters, including a modified colorectal
screening score; the model incorporated a BMI
cutoff at > 23 kg/m?2’. Compared to the APCS, the
modified score’s c-statistics showed better
discriminatory ability (c-statistics = 0.65 vs. 0.60).
An adjusted Asia-Pacific colorectal screening score
system (A-APCS) the subsequent risk factors were

evaluated to determine the point differential from
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APCS: Age 40-49 0 points, 50-69 (1 point), = 70
years (2 points); non-smoker (0 points), smokers
either present or past (0.5 points); BMI <23.5 kg/
m2 (0 points), BMI = 23.5 kg/m?2 (1 point); family
history of colorectal cancer none (0 points), one
(1 point), two or more (2 points). The A-APCS score
demonstrated superior discriminative ability
compared to using APCS predictors alone.?

A predictive model for advanced colorectal
neoplasia reported by Hong et al. is a 5-item risk
model that incorporates gender, age, smoking
history, alcohol use, and aspirin usage, demon-
strating good discrimination (AUC = 0.726). The
model’s discriminatory efficacy for high-risk
patients with advanced colorectal neoplasia
exceeds that of the APCS (AUC = 0.678, P <
0.001)".

Our analysis indicates that the independent
predicted factors were age, male gender, and
smoking status. According to a prior study, Our
data indicate that age, male gender, and smoking
status may be potential predictors for detecting
ACN.*® The age groups of 50-69 years and > 70
years exhibit an increase in the probability of
detecting ACN when the older age group
corresponds to the study of APCS, A-APCS, and a
predictive model for advanced colorectal
neoplasia, as reported by Hong et al.

The male gender increased the risk of
identifying ACN in our investigation, consistent with

the prior three models and the modified colorectal

screening score.” Current or prior smoking increased
the likelihood of identifying ACN in our study,
similar to APCS, A-APCS, and modified colorectal
screening scores. In contrast, a predictive model
for advanced colorectal neoplasia developed by
Hong et al. included continuous data on smoking
duration (in years) as well as age. A family history
of colon cancer in first-degree relatives increases
the likelihood of identifying ACN in APCS, A-APCS,
and modified colorectal screening scores.
Conversely, our analysis did not indicate that A
family history of colon cancer in first-degree
relatives significantly elevated the risk for identifying
ACN, as well as BMI, which may be due to the
constrained sample size of our research. Our
predictive model encompassed age, male gender,
and current or past smoking, which were statistically
significant, in conjunction with a family history of
colorectal cancer in first-degree relatives (FDR)
based on APCS, alcohol consumption following
the predictive model for advanced colorectal
neoplasia reported by Hong et al., and BMI = 23
kg/m? according to the modified colorectal
screening score, although each of the last three
factors did not achieve statistical significance.
Our predictive model demonstrated superior
discriminative power compared to the predictors
of APCS alone and the adjusted Asia-Pacific
colorectal screening score. This outcome may be
attributed to the assessment in the model derived

cohort. The model should undergo external
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validation at other hospitals in the future. A prior
study indicates that our outcome may be
associated with three additional factors that, while
not statistically significant, are clinically relevant.
Nonetheless, our model exhibited inferior
discriminative power compared to the modified
colorectal screening score. The categorization of
age groups, limited to those aged 50 years and
older, resulted in a reduced sample size and
diminished discriminatory power in our model.
Nonetheless, this study has some limitations.
A single-center design initially recruited both
asymptomatic and symptomatic individuals into
the cohorts. This constrained the applicability of
the results to screening contexts. The retrospective
examination of the derivation cohort resulted in
some data loss, leading to probable selection
bias. However, due to the similarity of the included
patients’ demographic characteristics and
predictive factors to prior studies, such data
constraints are likely negligible. To avoid this bias
in the future, a prospective validation study should
be conducted. The predictive model should be
parsimonious and validated before its application

in clinical practice.

Conclusion

The predictive factors for advanced colorectal
neoplasia (ACN) identified in this investigation may
assist in practical applications for assessing ACN

risk and formulating a prediction model to stratify

ACN risk, hence improving the cost-effectiveness
of screening. It provides an organized approach
for enhancing CRC prevention and detecting
precancerous lesions, hence improving resource

allocation.
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