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PREDICTORS FOR SYSTEMIC INFLAMMATORY RESPONSE SYNDROME IN
PATIENTS POST ABDOMINAL SURGERY WITHIN THE FIRST 24 HOURS

YUPHAYONG KULPHO 5437272 NSAN/M
M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: ORAPAN THOSINGHA, D.N.S.,
SOPORN DANAIDUTSADEEKUL, D.N.S.,,
SUNEERAT KONGSAYREEPONG, M.D.,M.Sc., FRCAT.,

ABSTRACT
This descriptive research aimed at studying patient’s preoperative physical

status, body mass index, and intraoperative status on the occurrence of Systemic Inflammatory
Response Syndrome (SIRS) within 24 hours post operation among patients who underwent
abdominal surgery. The study sample comprised 90 patients who obtained elective surgeries at
a university hospital in metropolitan area of Bangkok. Data collection was conducted by
utilizing ASA classification, BMI scale, Surgical Apgar score, and the SIRS scale. Logistic
regression analysis was employed for data analysis.

The majority of the sample were male (52%) with an average age of 62.36 years
(S.D.=15.05) and 52.2% of them had an ASA classification of 3 and an average of 2.46 (S.D.
= 0.60). The average BMI was 23.78 Kg/m? (S.D. = 9.72) and the average Surgical Apgar
score was 6.34 (S.D. = 1.98). In regard to the occurrence of SIRS, it was found that 70% of

patients experienced post operative SIRS within 24 hours after surgery. Patients preoperative

physical status (OR = 3.970; 95%Cl 1.392-11.326, p=.010), intraoperative status (OR=0.202;

95%CI 0.84-0.482, p:.OOO), and body mass index (OR = 0.604; 95%CI 0.339-1.081, p=.089)
could together predict and explain the variance of SIRS at 48.30% (R? = .483, p < .05).

The results of the study lead to the recommendation that all patients undergoing
abdominal surgeries should be monitored for occurrence of SIRS within 24 hours. In
particular, those who have an ASA classification of 2 and above, as well as a Surgical Apgar

score of 6 or less should be closely monitored continuously after receiving the operation.

KEY WORDS: ABDOMINAL SURGERY /BODY MASS INDEX / SURGICAL APGAR
SCORE / SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
155 pages
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NNBINISABLAUBIADNIFONAVNITIANY (Systemic  inflammatory response
v [ v I {1
syndrome; SIRS) NGNOINITABUAUDINTONAVINITIINME 1TUNIZNTNMBINTADUTUDY
1 [ Q‘J 1 =1 a d” A da’ 9 d‘ ] [ 1 (%
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MIAAAYDIN09  (abdominal surgery) HNIBDI MIMIAANTNTHIRARIUN
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2.1.1 BHAVDINITININAYOINDY
Y 1 [~ @ (Y @ Y
MIFMIdAr0INe Uty 3 UssianaudnyazYeINIHIAA A9 (Nachlas, Younis,

Roda, & Wityk, 1972)

1) MIMAAUBNIED1ADIIO4 (extra peritoneal operation) HUEDI MTHIAANNNS
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A Y Y Y

Hidar g yFe st saznamtienimeudi llde Terz Neguonmiloresios imu n1s
H1AADIMAQNDDN (hysterectomy)

2 1
2) msrdaluilewereenouazusnad11d (intra peritoneal and intra intestinal

'
v A

. = ' ~ Y o Yy vy A g9 9 A 4y g
operatlon) HUIOI NITHIAANUNITANINANUIVT UIN DN ﬂa'lllLuaWuﬁflf]\i!laglﬂﬂuqﬁ]\iﬂa\u"lnvlﬂ

@ @ A 1 A [ Y a o 9 [ 1T o o Yy 3 1 Y
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3) m'imﬁﬂ‘ﬁﬂﬂﬁjmﬁulﬁﬁl%:d%uﬂlmﬁﬂg(intra peritoneal extra  intestinal

. = 1 Y] td‘d T W [} Y 9 Lﬂ' 1 9 9 [ [ td'
operation) 11809 MIrAaRTiNMsARarTaniiesazieysestoud lfetorzieg
[ 1 Y
molugesiosn lilsduvesdrd &91dun msrmdawigaitfosn (cholecystectomy)
Y ] o o [V 4 o I
msiAageIios Taem ldaunsoswunldaninglszasdvesnmssnyuilu 4
1/32M3 (Timby & Smith, 2003; White & Duncan, 2002)
L% 4 aa o I L% 4 [
1) MIMAANDNITININY (diagnostic  surgery) 1 umsrdatiNoI8 U131
awnguesilymninanudihe
(DY A [ . I Y A Y [ A
2) MIMAANEMISNY (curative surgery) 1umsmidaiiie1aionz ludiun
1 Y Aa a A g A 1 [ A dy A 1 A A a aq Y
Aelrinanesanimeanniaumsud lanuaselorzvieiiiobon g iinannuialnald
nauAuganming 18 iy msedaldas (appendectomy)
oA A A @ .. | o A
3) MIMAANBUITINHNToLDT 991015 (palliative surgery) tHumsrdative
= 9 1 ~ [ Y Y L ) Y
vssmazaanugULsas dwd ligunsofegsnu lnmoenia’ld sunsaidaiimeld
A Y 1 i’ A o Y a
91115 lUAT=IMNLeM1T HTemsidadIuveiiosenni liinaeimsiie
1w d' 1 ] YA Q' 42} . d! ddydgl Y
4) marmdaioanuasseuan 1FAMuAY (cosmetic) Falunsaiivusgiunn

= Y1 A £ 9 IR 9
WQW@%"Ungﬂ’Jﬂuax!,Wflﬂﬂmﬁﬂﬂﬁm %QWUH@EJTHﬂﬁNMWMNﬂm

E
N ga v K

1 < = z A 1 @ 1 A W
a1 lsnan TumsAneiluasedl gIvednulumwiznguaitedisiniaaluy
T W ds’ d' ] 9 a o 9
UYszianveamsmdaluiioweveaneaazusadld (intra peritoneal and intra intestinal
operation) LaLN1T iAnre e lulsaiuvesdr1d (intra peritoneal extra intestinal operation)

9 1 [l oa/’ d‘ Y o [ d‘ (%
Tﬂﬂﬁjﬂﬂﬂﬁﬁuﬁl‘ﬁﬂguum1LWEJ!5U']'§‘]Jﬂ']§N']GlﬂLWfJﬂﬁ'iﬂ‘H'] (curative surgery)

' o t4
2.1.2 HANIENUIINMIHIAAYD 9119
Y 1 9 I~/ Y] [ ] Y a <3 A @ ] d!
msrdareaioutlunmsrmidalugne iAanizinadursendunsee1an i
! A9 FY Yo o YL @ 1 ] o A a
Y031 19Menfieazdes1dsvesziuanuidninsme lnannulumsidaiTomeana
1 H 4
ANUIABIRETIAazNANTENUADHIINNMIHIIUYEIT IMetazAuIa lvagiaue Naluszes
NOUAIAA VYULHIAA LALTZHZUAINIAR
2.1.2.1 NOUMSHIAA
luszoznourmaainnuingiherziidfnsenisaoudusanieaiu
@ a ! [ { Y (Y] 1
p1sNABUNAINMITNYARaTinTsuSINeIfUMsidalunIsauINNIIMIDINME1ZNS
[ { a o 1 a ' a @ a @ v A o
idailunnzgnawietnnaduaeasdia neliinanuNaIazANIANNIIA dnnan

AileNazith T umsidanyila (Carr, Brockbank, Allen, & Strike, 2006) AMUNHIAZAIIN
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Aaninanenunndmnedeiinerdesnumsmdauazmansznunaiuane ANNAaIN
1 a Y] < [ [ [
Wuley Av MadeTIa nanNuRIVLIA NEEIEAY MIYNLENOBNIINATOLATI ANNG)
A a d? 1 1= 19 a o A~ 9 a
anavudiulvagliaungninanu il anulanivaszgelusenidymimednuasygne
uazdndeniie 1d aiuayuaseuas uiiesnufe (Mitchell, 2003; White & Duncan, 2002)
9 9
ANnunaazANNIAnnIatilnaznaduswiuanuan indueuawe aAnunad aAnudan
o 9 =2 ' 1 I o @ & o Y A v A
natazanuian uduewduilateniatavienszuiums Isadilyamsdadula uaz
a { [ 1 LY o { g
manaanuianud liidanuaenmsiida  msiimihnlumsarugueisuainisnanas
1 v YR v 1 v A ) QIQ' [ < v 1w
HaroN133U30901MIauNardIiIaataNNIUNse M nmyszauauIviandiian
A 1 < o ya 9) @ o dgl . .
nseaNunuaeaNuIUInanas mlnimslyaszivdiasiuiuunniu (OZalp, Sarioglu,
Tuncel, Aslan, & Kadiogullari, 2003) Fanu3annarauazanundidewanediieluszeznda
Y Y
AAANIAY
2.1.2.2 YMSHIAA
1 I
1) Mzanana (Bleeding) Porth (2005) titivoonily
1.1 taeavennielueiuizsednos (intraperitoneal
extraluminal Bleeding) ¥ntAA1nMsANVIANIY, AUndudne, duseuluszriiemsiida
eMnumdadulsza g (vagotomy) 81315 ANVIAVINADALADARITOU ) HADA
Y PR A~ o A o A Y 3 D}
91115 18 omsudasvesdihe Aelinnuaularad Fwasdunn-51 Jaangeontios
1.2 1aea00nluN1AUALDINT (intraluminal Bleeding)
1neANeanNUINAAINToaLNA TUNTEINIZ0IMIT (gastric erosion), NAITRAVIAVTIUYADA
o < [l
PIMTUALNITSINIE DIV 1T (esophago-gastric tear), uwaludr1ddnaruduy (duodenal ulcer) 130
a a a 3 o
uralunTLIINE®1HNT (gastric ulcer) 1MV19T18B1AAANANNAAYNA TUNTHTIAIvRUADA 11
1 1 < Aa [
Athetos oimsuaasvesdilone n1izdonainiliuinsideansod (hypovolemic shock)
2) AZNTLNIZ01115 1IN URsUNaU(acute  gastric  dilatation)
g A a o 9= o Y1 A Y
Wunnzimannmsavenaausziuanuidnuuuniseme gilhenauamdrldlunszimne
' ~ vy 3 Y o = Yy 9
911113 11w Imsnzduihges lunszmizermis linmsvasesnuiuin Tasliauduay
Y v 1 Y
YoUNGIUTNIUNTZINIZBMITNGINIVTNUDYAD 1hswamnngnasnaudn lunszimg
o = a o YY1 a A S Y ~ Y
91113 VNATIDININDA 4-5 ang M Ingiheinznviaiediaguus giheieinislianes
Y = ] ' a 2 A o A o A 9 3 9 <
N0999 1WuN15 1anesusnaaud anuau lanadl InestdunI-151910150a19013¥0NAN

YTuasiaeanses (hypovolemic shock)
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3) N12QUNYINIEA1 (hypothermia) IJun1IzNgungiinieialalu

QU

[

sEAUNAINIQuUrInwlnAnTed1nd 36 o9AaIFea (Rn, Rn, & BappSc, 2000) Iy

wuuihy 3 szey (Aslam, Aslam, Vasavada, & Khan, 2006; Neno, 2005)

a

3.1guvigiimedudniten (mild hypothermia) Aogaing
MYTTNIN 32-35 BIAUHAFHA

3.2qmw@‘ﬁmw°hﬂmﬂmq (moderate hypothermia) A©
QUNNUMBIENIN 38-32 DIFNITALFED

a

33 ’qquﬁmﬂﬁmm (severe hypothermia) ﬁi’)Qﬂ!‘ViQN
MEAINI 28 DIFyaITER
v @ ~ Aa 1 9
na lanmssuaIniaassine Sameazasuausd lagmsasianny
fou uazaamsgdonnuiouneiimis Taenszdumsiauszuulszamsunuman ina
% A Aa o I Y Y M Ja A a
MINAGIVDIHADARDANHINII ANNETUITNTZAU1HNUNMIHAT UpTBNIUNTY (Neno, 2005)
a % = g} d‘ a 2 7 1 A 1 d‘
mamsaate lvdiudimanusnane was uaz luedvizaeluseme uazvasadon lvajite
P P ! 1 o L. . o
ﬁiwmmmumﬂﬁluinmaha"lwmmmunﬁu (non-shivering thermogenesis) uazm‘lﬂ
nizdulalusswiadmrasaedszamsvanuidniimmisazusnulseamilae lvdu
naene 111nA01M 51 UIITU (shivering) (Kiekkas, Poulopoulou, Papahatzi, & Souleles, 2005)
HANIZNVYDINIZQUNNNMEA 1UTLVVA U5 19N8 (Rn, et al.,
[ ; @ A o Y 1a = ~ @ :/I o @
2000) A9l s2UUKa e nazvasa@en i1 InUSuaaeanesnvintia latiuinauanas ¥n
9 9 [V 9 o o a a A =\ A dg’ =\ a a
laugas 29z mstauvesrialoiinuralnd @ealaNurian NIV uaziaNuRalna
3 o 1 [ a Pd
Tumsuvadiveuden szuumelaimsneuausInon1IznIod0enFIULara1s Ue lasen
2 A M) =< o Y a A 2 K Yy &
ladluwdeansanas Tei ldinannznsamuundu szuvdszamiuilddiledluin
9 d? o [ = @ a A dy
gAY aAnuasalumsmaetaztuveudennduanad Usuandealiiaeslnanas
o Y v a =\ A o Y = 9 A
MMoATININTBIANAY TZVUNUAUBIMITUMITIAAD U IMIveed1 |danadiioln1sNosda
o 09/1 o 9 ~ Ay o & Y a a 43‘ A dgl
tazdudamsmuinNue s zUVYUANAUFIND IHINANT AATBINLLINUL
2.1.2.3 S28LHAINIAA
1 = d' a 4%1 dy d' ~ Yo T W =
1) Y1auwa nanaeianaiaunatulutioen lasunseda I
(% . 9 1 v 9 < dy A . A
ﬂﬁll,ﬂmﬁﬁﬁﬂluq,ﬂm (transduction) NITAUNUIYTVINTUIALIVUDIUDIYD (n001ceptors) N
nizquldimsnasasfiSonesdon1sonay (inflammatory mediator) HA1B¥A 1HU AN
Ny (Fan1iu), @159 (substance  P), U5AA IAHY (bradykinin), k50 15 11U (serotonin) 1Ay

a A . o Y a =~ d? I a
NITOEANUAAUAUD (prostaglandin E) lddaretszamusnaumaiinnu lanvwil ey
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o <3 {1 o o a’/‘ o
(peripheral sensitization) (Walker, 2003) Wl#uiaunafiridaluvazidornuiudayn s

g

Uszamdaderinuduiszama vies (C fiber) g ludunaense @uwaaﬂi v luunaa

A 1w

ﬁiw ‘]J‘I/]WW]@‘HiﬂiﬂalﬂﬂﬂlﬂﬂlﬂUﬂiwllﬁﬂﬁ ﬁm"lwanﬂummuﬂumuuawﬂu “I/Iﬂ‘ﬁiJﬂ’J'liJll’J

9
=<

UINVU (central  sensitization) Insisud U1 (modulation) LAy 155 U3 (perception)ﬁ”lch/i
a A Y 2 1 9 =R I <} 1w
vsnaiIndiResauwa haoanuian Wumsveremsnviiaveanaunasnmsiidanin
4 3 < 09/’ v A o

YU (Weber & Kelly, 2007) Honantiuanuviaiudunumsiiauesssuvulseam
99 TUIA (autonomic nervous system: ANS)lagiin1saoUdUINTHAIAITUAAN IAA 1Y

Y 1
(Cathecolamine) 91n@ounNINTavuly (adrenal medular) WiyMSEUV0IE2la i ldua

v a £ R A a P : Yy o~
ADINITDINHLAUNINUYU IUBDLIDVUIADDNHFLIULWNUY (tissues hypoxia) Taguniooiiesla

9
= v

Yuegnuanvuziaziavesmsidaludihenaazsie (Edwaed, Lowry, & Calvano, 2005)
1 @ Y I
2) ALBPUANAIMIAIAR (postoperative fatigue) 11JUNTUAAIOON
1 = o 1 o o & 9 Yo [ 1 [
voI01MIBoUNasnaINTidas uiludesdlasumsdndou Tasmmizmsvoundy lagain
= a T Y =\ 1 9 [ 1
MIANYIVDIFU Yuuia (2004) wudiheleimsseudrluszauilunaralusig 24-48
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2.2.2.5 NMIABUAUBINITONAUUDIINIINILAIUNITADINADINIAA

(Laparoscopy)
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. . £ 3 a Hq9 y = 9
and Operative Severity Score (POSSUM) guiunuvdsziunldanuazanadims lenansam
Y a ua o o 9 a @ J 1 9 o 9 a dy

marevlgiamsvunni Iduuudsaiuasnannlulaiun g lumsdsaivnug iy
a Y . 1 ] H
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qIgane 3 AzLUY tagdas MmUYl ladigalnazuuudag 0 D9gegane 4 azuuy lag
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M3 deyatazuuudalesndaaninnuguusuniu udnhnguuuuene 3 Joya w0
320U 1A Surgical Apgar score AZUUUIINAUMGANINY 0 ASUUUUASFIGANINY 10

g = [ d‘ = dl a d?’ J L% :/'
AZUUY TTAVAZLUUNIN HUIBDI 3zAUM T Ao aIn 1T ININNAAIUITTHIHIAATT U

Uoo vToanndiieznimIiIAafITeInanIsINAN1IZINI NGO UNAIHIAATIoY S2AD
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Y 1 T W a d' J a 9 v 1w = 3 dy
Ejﬂ’lﬂigﬁ’ﬂfiﬂﬁNW]ﬂ]lllﬂLﬁEJ\W]ﬂﬂﬁlﬂﬂﬂ"l’lzlmiﬂcﬁﬂuﬂENNWWI?J”Iﬂ TaglumisAnyingall

YA o
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5199 3.1 M3 Iviazuuu Surgical Apgar score (Gawade, et al., 2007)

AZUUY Ysmnaudenadiqyde ANUAUNAOATOA 8ATIMIIAUVDA
FEHINMIAAA uAunaY 1119 heart rate
estimated blood loss(ml) mean arterial pressure (ﬂ%ﬂ/u1ﬁ)
(mmHg)
0 110N 1,000 Yo8n 31 40 ¥INNIS8S
1 601-1,000 40-54 76-85
2 101-600 55-69 66-75
3 HosnHTomINL100 AN 70 56-65
4 Yo8nI55
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daudt 5 upudszidfiunguernsaeuauesmssnauiITIaNe 11IN1IMS
21INBVOY American College of Chest sepsis Physicians/Society of Critical Care Medicine
Committee : ACCP/SCCMS, 1992; Singh, Singh, & Singh, 2009) Iagiun1anisInanedie
fealidnuazmaenaiindade luiletuifen 2 6 (SIRS Score = 2 Azind 1) (amzludie
Ay anuguusslumsifangueimsaeuaueamssnauiiag amedniios (SIRS Score -
2) ANNFUUINNUNAI (SIRS Score =3) HAZIULIINN (SIRS Score = 4)

1. QNI IMeNINNI 38 BeruTaIFeaniotioonin 36 paruwaFod

2. §asmsduvesinlannndt 00 auanii

3. §asmsmelannndt 20 afand vie PaCO,< 32 mmHg

4.151AR9AU1ILINNI 12,000 KFad/ AU.NY H3018N1 4,000 15a8/aUHITDILIA

1B0AUNNFUAGIDOU (band form) WINANTBEAZ 10

3.4 MIHINUNINVYDUNI09NBIVY

ANNATY (validity)

I o 9 d‘ A a a v ::; ] A a 1 1

A8 lsnT0aNRIANINNIUITENA UL AouL VYT UANINT 19NN UNIT

HIAA (ASA physical status classification) Azl UVYTLHUNYUDINTABUAUBINTONALUN?

' 3 A A A a Y '

31MY (SIRS  Score) tuaToaloNdumasgIu tazims ldeoaaunsvarelunisasrnaoy
a a A A A a Y1 ! 1w .

anuAanavesmsnlasumlaimeaisime uuvilszmiuaawdiiesznitedida (Surgical

o

APGAR  Score) dasnvendedninfihenasiida ladeamsimanzunsndeundriing
09!1 4 J ' o o I 3 o v  Ja & [l
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v 9 Iy o 9 A A 9 Y n 9 A o A 9 1 ll =
Fudougiselmasoseninduniiu luldulaniedsunlasudonnuuasdiala Tunisdnun

Osll dyd M Y o d’ =
asatiaa li'lgin lilasreaeuaunssveunieiie

mmvﬁ'aﬁ’u (reliability)

wlszifiuaninsemenounsfa (ASA stats) nunlszdivanudealums
1asuesziuanuidn S UM TN INYDIT 19N (ASA  physical ~ status) 113 19U Tag
unsnars Taoidunvudssiuilfunmsdssdiudihefidisumsmdaneldns 185 ven

szfuanuidn TagnnmsAn1veuesoudy uazame (Aronson, McAuliffe, & Miller, 2003)
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M 4.1 Swnunaziesazvosdeyadiuinna (n=90)

YoyadIuiynna 149 (number)  308aT (percent)
e

W18 52 57.8

N 38 422

918 (X = 62.36 1, S.D.= 15.05, 323018 18-91 7))

f.]IEJ‘;j: U (adolescence) (18-21) 1 1.1
FofIngj (adult age) (22-40) 6 6.7
Alvigjnounan (middle age) (41-60) 29 322
Bf&lqu (older age > 60) 54 60
21BN
lidsznouendw 34 37.8
Suda 13 14.4
YAINS 14 15.6
FUTFMI/SFITHD 13 14.4
gIndIuaYAIe 14 15.6
WnANYYNIZANY 2 22
ﬂsz’a’ﬁguqﬂ%
Wigquyns 58 64.4
B3 32 35.6
aneguuailagthudnguymiuda 20 62.5

v
=l

Jagiiudaguyrieg 12 37.5
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Ms1ah 4.1 SunaziesazvestoyadIuyana (n = 90) (Ao)

YoyaaIuiynna 3149 (number) 30818 (percent)
sz iRangs
linedaugs 61 67.8
IABANET 29 322
A 1 @ a A 9
1neaugImailaguanauIa? 24 82.76
lagiudanadugs 5 17.24

Y

ToyaculsAnazMsin
1 1 1 [ [ <3
dihedrulvguudrsumssnululsanerniadae lsauzise (Sesaz 59) 1ilsn
sfeeay 65.55 Taedilsnsan 1 Tsnuniigane anwau Tariage (Sovaz 24.5) seeaanifiol)
532w 2 T5a Ao anwauTaiagesan lsawivnu (Fevaz 22.2) imssnurlsasiudiens
Sudsgmuer Govaz  87.5) dihediulug liweldsumsidanieresios (Fesas 80) A
waad13luansnan 4.2
9 9 [ aa o Y] Vo oA A < [l o 9
doyadiunddga Msitnenasmsiaanwuae uzissludiuvesdrldase
(%J’élilaz 13.33) mimﬁﬂﬁwuumﬁq@ Ao hepatectomy/wedge resection/segmentectomy (?eaaz
a [ (] [~ [ a 1 9 Y )
17.77)wiamaidgadu lvapdumsmdanuudagesiios (Fesaz 84.7)5z8z1a11un139M
HIAaeg Uy 121240 uil (Sooag 44.4) szeznnanlumsiidamas  213.88  u1di (S.D.
= =) [ Y d' A AaAa 1 " Yo Y]
=104.45) gadoidonvugridamae 415 aaans (SD. = 580.56) daulvglasuesziu
YR c;/ 1 9 [l 9 [ [V 9 [
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uanaluaisnan 4.3
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U5 3aMIHIAAT09104 (n = 90)

anyaZNIINaNN

1UIY (number)

Y
J08@aY (percent)

Tsarianiianlsangiua
cancer
obstruction
perforate
inflammatory
morbid obesity
A
U 9 (tumor, cyst )
15a33%

= 1
13375520
= 1
Hlsasaw
-1 Tsa (uinfigalaun hytertension, DM,
dyslipidemia

= P .

-2 Tsa (nfiga lAun hypertension+DM,
hypertension+dyslipidemia)
-3 Tsn (unfigalaun hypertension+DM-+heart
disease, hypertension+DM-+dyslipidemia )
dsziamssnulsnian

"W Yo [
14185 umssnmn
Usunlasunganssugunindlenuog
sutlsemiuen
sz iamsendnyeaned
lsiine

1ne

59

40
50
22

20

42

72
18

65.55
9.99
4.44
7.77
5.55
6.66

44.4

55.6

24.5

222

8.9

8.3

4.2

87.5

80
20
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! o 9 aa o (% (Y] a (Y 1w
ﬂﬁN‘ﬁ 4.3 mmuua:iaﬂazmmmmufmﬂiiﬂwmmﬁmm G]fmﬂmiwmmzamaﬂumimm

A A T W Yo Y YR 9 7 " o
MITUDAVUSHINA ﬂﬁﬁnlﬂﬁ‘llﬂiigﬂﬂﬂ'l'lllzﬁﬂ HAZANZUNTNHOUNAINITHINGA (n=90)

ANHULNIINAHD 119U (number)  308@Z (percent)

m3ddanalsnraInsHfg

-Cancer hl@gﬁm'

CA sigmoid colon 5 5.55
CA stomach 5 5.55
CA rectum (lower/middle/upper) 12 13.33
CA colon 6 6.66
CA liver 10 11.11
CA pancreas 4 4.44
CA ampular 3 3.33
CA caecum 3 3.33
CA gall bladder 1 1.11
cholangiocarcinoma 10 11.11
small bowel/colonic obstruction 8 8.88
PU perforation 4 4.44
diverticulitis/Ulcerative colitis 1 1.11
cholecystitis/gall stone 5 5.55
pancreatitis 2 2.22
pancreatic pseudo cyst 1 1.11
gastric gist 2 2.22
choledochal cyst 3 3.33

morbid obesity 5 5.55
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! o 9 aa o (% (Y] a (Y 1w
ﬂﬁN‘ﬁ 4.3 mmuuaziaﬂazeummmuﬂaﬂiiﬂwmmimm G]fmmimmmzamaﬂumimm

=S A LY Yo v Y= 9 [ LY ]
NISIFYUADAVUEHINA ﬂﬁ"lﬂillflﬁzﬂ‘ﬂﬂ’ﬂﬂgﬁﬂ HASDMIZUNTNGDUNAINITNING (n=90) $19

ANHULNIINAHD UIU Soaaz(Percent)
(Number)
AN
-Explor 73 84.7
Gastectomy/wedge resection of stomach 6 6.66
Simple suture/omental graft 4 4.44
Gastrojejunostomy 1 1.11
Small bowel resection/lysis adhesion 8 8.88
Colectomy(total,hemi,subtotal) 7 7.77
APR (abdominoperitoneal resection) 1 1.11
Anterior resection/ LAR 5 5.55
PPPD (pylorus Preserving Pancreaticoduodenectomy) 5 5.55
cholecystectomy 7 7.77
Hepatectomy/wedge resection/sementectomy 16 17.77
pancreatectomy 2 2.22
Choledochal excision 3 3.33
Sigmoidectomy 3 3.33
Hartmann's procedure 3 3.33

Roux-en-y hepaticjejunostomy 1 1.11
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! o 9 aa o (% (Y] a (Y 1w
ﬂﬁN‘ﬁ 4.3 mmuuaziaﬂazmmmnuﬂaﬂiiﬂwmmimm G]fuﬂm‘mmmzamaﬂumimm

=S A LY Yo v Y= 9 [ LY ]
NISIFYUADAVUEHINA ms"lmumizmmmgaﬂ HASDMIZUNTNGDUNAINITNING (n=90) $19

ANHULNIINAHD 314 (number)  3081aY (percent)
-laparo 17 153
frey procedure 1 1.11
HIPEC 1 1.11
lap sleeve gastrectomy 5 5.55
laparoscopic cholecystectomy 2 2.22
laparoscopic wedge resection of stomach 1 1.11
lap It hemicolectomy 1 1.11
hand assist lap It hemicolectomy 1 1.11
hand assist LAP 3 3.33
robotis assisted laparoscopic low a resection 2 2.22

szaznalumseda (X = 213.88 ¥11, S.D. =

104.45, 335282 60-600 111)

o011 120 W19 19 212
121-240 ¥ 40 44 .4
119N 240 YN 31 34.4

v
= = v

Pinanaeafigaydeszrninamseidn

(X =415 312335 S.D. = 580.56)

@WSanamaea 10-3,0003a3an3)

Yoen 750 76 84.4
750-1,499 10 11.1
1,500 - 1,999 1 1.1

11NN 1,999 3 3.3
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! o 9 aa o (% (Y] a (Y 1w
ﬂﬁN‘ﬁ 4.3 mmuuaziaﬂazmmmnuﬂaﬂiiﬂwmmimm G]fuﬂm‘mmmzamaﬂumimm

=S A LY Yo v Y= 9 [ LY ]
NISIFYUADAVUEHINA ms"lmumizmmmgaﬂ HASDMIZUNTNGDUNAINITNING (n=90) $19

ANHULNIINAHD $1UIU (number)  308AL (percent)

Y Y Y=
mi"lmum‘szwmmsan

U

'
=2 v 1

@5 unsziuanuddninigene 54 60
X % Y= q‘/ 1 d'

Sdsvesziuanuianmisumetazmnizi 36 40

AMUNINFOUHAIMIHNARA

“lifianzunsadou 75 83.3

Jinmzunsndou (WINNaA respiratory failure, 15 16.7

hypovolemic shock, post operation bleeding )

dennsunlSeuifisududeyavesyiamsida wuingudiedaiildsums
mdauuuiagesteuiangueinmaneuaueamssaiauiing umeiedesas75.2 nguaiesad
Y@sudnaseaidanadosas 8333 seduihaandamarmdaiiuinn 200 mg/dl 1AnT 08
A 85.7 UAZN1IZUNINFOUNAINIHIAANTIINUNGUDINITABLAUDINISNITLIT 19

I~ o %
Wueimsirdesas 86.7 aaaasluaisng 4.4

v Y
Ms1af 44 Suuaziesazvesrtianisiida M3 193 DidenszH AR szavhmand
MIAAA LAz ZUNINFIUNAINMTHIRA Swunaumsina uaz liifangueimMsneuduns

AFOAAUNITINIY (n = 90)

5 %aiifa SIRS 1A SIRS
aAanHUSNIY A v A o
~a 1HIU I98as 1HIU Io8as
AaAUN
(number) (percent) (number) (percent)
FHANIHIAA
-Explor 18 27.7 55 75.2

-laparo 9 52.9 8 47.1
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i Y
M9 4.4 Twunazesazvesyiansiida mslasuideasznitriida szauthnanas
MIAAA LagNIZUNINFOUNAINIHIRA Swunaumsina uaz iinangueimMsneuduns

NIFONEUNITINIY (n = 90) (A1D)

Taitia SIRS iia SIRS
anbaEMenan ERNTRLY oaaz NI Jouaz
(number) (percent) (number) (percent)
Tasuaenssrnamda
1850 (1-2 giia) 2 16.66 10 83.33
B INEHT 25 32.05 53 67.95
syduhmandamseda
laildsumsasaediade 15 27.77 39 72.22
110831 200 mg/dl 11 37.93 18 62.06
-11NN31 200 mg/dl 1 14.3 6 85.7
AMUNINFOUHAIN AR
2 13.3 13 86.7

(W1N%N (A respiratory failure)

AIUN 2 AMNIMANPUMSHIAN ATUIIAME aMNGTIIZHIEAA 1Az

!ﬁﬂﬂtjummiﬂE)‘lJﬁ‘L!f’NﬂﬁéJmﬁ‘UﬁL’Ji'Nﬂw
ngudegdIulugianiwsuneneumsridaogluseat ASA 3 509090170
TEAUASA 2182 ASA 1300az 522, 422, 5.6 MNAIAD A¥HNIANEDETZHIN 14.43-71.11
nnacTaelidaiivaanemde 2378 nn/al(s.D.=9.72) daulnaiiduiivanelunaailng
(18.50-24.99n0/1>)3 080z 48.9 309a31ATTuIamefInIunud (<18.5000/%) Jo8az25.6
nazArlinIANeInY (25.00-29.99 nn/u’) $a216.7 AW&IAY dnndi sz naeiidn W
A1 Surgical Apgar score DY3¥HIN 3-10 TaoTinna 6.34 AZIUY (S.D.=1.98) MANALUUY
dulngjegluszay 7-8 599091ADFIIAZIU 5-6 LAZTIIAZLUU 0-4 So8RY 38.9,27.8, 21.1

AUAAY AILEAY 11A1519 4.5
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M9 4.5 FRAZLUN AURAY dIudouUNIATIIU $1UIU Tooaz YeIANINI 19NNDU

msriAa axtinianie g eszninerda (n = 90)

[
1

fnls N Jemazr  Anla Aunas A
(variable) (number) (percent) (actual (mean) NIN3§1U (SD)
range)
FNINI1INIEAOUNIS 1-3 2.46 .60

W1AA (ASA)

ASA 1 5 5.6

ASA 2 38 422

ASA 3 47 52.2

AvHIame (BMI) 14.43- 23.78 9.35
71.11

< 18.50nn/’° 23 25.6 14.43- 17.27 92
18.49

18.50-24.99nn/4° 44 48.9 18.61- 21.66 1.83
24.80

25.00-29.99n7/3° 15 16.7 25.03- 26.89 1.91
32.04

> 30.00nn/4° 3 3.3 30.20- 31.59 1.56
33.29

> 40.00n7/3° 5 5.6 47.36- 57.78 10.07

71.11
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M99 4.5 F2AZLUY AURAY dIDouUUIATIIY $1UIU To8aY VOIANINI WNBROUNIS

L% v A Y 1 T W ]
A1 ATUNINNTY ﬁﬂWWEjﬂ’JEﬁ%W’JNNWlﬂ (n=90) (919)

fauls swou Jesar  mild Auede a1
(variable) (number) (percent) (actual (mean) rﬁmmu
range) NI
(SD)
amhesznienda 3-10 6.34 1.98
(Surgical APGAR score)
0-4 19 21.1
5-6 25 27.8
7-8 35 38.9
9-10 11 12.2

iefiasanmaAangueINsAe L ANeIMISNIALITIT1INE NUNAZULLINGY
VBINGUBINITABLAUBINISNITUIITIME 2.33 AZiLU (S.D. = 1.35) ngusaedafiiangu
INIABLAURIMIENIAUNISIME (SIRS Score = 2 Azuuudu'ly) Zovaz 70 Taefinny
suusslumsifangueimsneuauesmssneruiasamedniios (SIRS Score = 2) Jovaz
21.1 ANWgUITUNa19 (SIRS Score = 3) $08az 28.9 1Az ULTINN (SIRS Score = 4) 308
az 20 wazngudaes1eii Lifangue NI A UAUBIMISAIA LTI 19N (SIRS Score H108N71 2

ATLUU) %}@EJflg 30 Aaadlumse 4.6
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MmN 4.6 AzuuuluMINANGUINTADUTUBINIBNAUNITNMETLEE 24 F2TUInag

W1A9 (n = 90)

fals s Yemaz  mild aueds aIu
(variable) (number) (percent) (actual (mean) gﬁmmu
range) nNIgIU
(SD)
AZUUUNGNDINIIND VAU (0-4) 2.33 135

MSONAUNITNIME(ASHUYN)

0 14 15.6
1 13 14.4
2 19 211
3 26 28.9
4 18 20.0

AZUUUMSNANGNDINISAO VAU
MIONAVINITIIMY(AZLUY)
<2 (laiia) 47 30

>2 (109) 63 70

aIUN 3 ANNTNIVVIIANINI 1INYNOUMIHIAA A¥HIIame nazamniile

SZHINMSHIAR TUMITINENINANINBINTAD VAU INIONALINITIINE
wamsdnnzimandulssans anduiusveaiiosdu (Pearson Product Moment
Correlation) YB4EAINTNNBAOUNMIAIAA ABTiNIANIE dnndiIesznigrIAe aon1sina
nquermsaouaueInIIsniauiaTameluszez 24 2 Tuanderida nuiiledeia
anuduiusiFintumsiangueimsaeuaueamssmauias umeluszes 24 $2Tuands
F1AA ADANINIMENOUMITAIAA (r =348, p < .001) agiithivfitanuduiufiFausums
Rangueimsnouaueamssmauiasumeluszes 24 ¥ lumdaida fe anmdileszning
HIAR (r = -.523, p < .000) dmFumdstisamenu lilanuduiusiunguensaeuausans

onauiiIgTmMelusees 24 T 1uHawnda (r=.174, p = .077) A lums i 4.7



A( awv
gwesd nalng Wamsave / 72

3 ' o a o [V J o v ' ' 1w @
M319N 4.7 MdulszanTanduiusveuiss dusenIg anInsIMenoumsIda Al
wrame anfiesznildidge uaznqueimsnouausIMsondunIemeluszez 24

F UM AIENAA (n = 90)

Faulsianmn 1 2 3 4
1. MW NMENOUNTHIAN 1
2. ArHuIane 174 1
3. anidiaesgnIiAe - 267* 197 1
4.mjummimuaummﬁﬁmﬁuﬁa 348 -.187 -.523%x 1

s1ameluszey 24 ¥ Tuanasrda

**p <.01, *p <.05

S1NIMIMNUNBVBIANNIWMYNDUNMSKIAA AT HIIANE aMNHIIYIZHIN
Wdia tazngueimsneuaueamsdnauiatemelusze 24 Falumdarhda

wamﬁmﬁzﬁaﬁﬁaﬂaasﬂaﬁaﬁmmuid%’ayjaﬁymmw%auﬁu (Losgistic
regression, enter method) WUNANINIWMBRBUMIAIAR AartiuIante angiosznang
da dunsasawiiemaiangueinisaevduesnssneruiasameluszes 24 1 Tuq

v 1w A AN Yo 1w ] Y a o Y o a
WENN'IG]QSUENEjﬂ')ﬂ‘ﬂllﬂiﬂﬂ'liN'l@]ﬂ‘VI1\1%E]QVI@QIH?$UUVITQL@]HE]WW1§ ﬁfl’(?f AU AN NIAU

Y
o A a v

118 a3 ueanuiunls 185 eeas 48.40 (R = 484, p < .05) Fedulshanunsarinngldedied
Wedynueada Ao anmsunmenoumsidauazanmiiiesyniedda (B= 3.970, p =
010 way B = 202, p = .000 Mudwy) uadmsudyiniame lilisnfvddgynada B=

d' d’ 9y o d‘ 9 o ~ o d‘ 1
604, p = .089) (M3NN 4.8) o venaavinadon Tuaanlsanlsiiesaesdinudnn
WedAyneana Ao dnmsemenoumsriidauazanmgiieszniedda Tagaan 1Al

v

¥IANYBONIN LUAa WA TNIFDIAIAINANIFINITDIINAURIUITAIANNAULY TUD
MSINANGNDINIADAUOINIONAUNIT M Idlieedooaz 4520 R’ = 452, p < .05)

A v o Yaw = A ~ o Y, s3I 1 ~
(M1319N 4.9) ﬂ\iﬂﬂﬂjﬂﬂfﬂ\‘]m@ﬂI?JmﬁVlﬁ"lll'liﬂﬂ'lu'lflvlﬂﬁlulﬂﬂﬁlcﬁu@ﬂgmﬂ'J’] (mM1319N 4.8)
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3 1 Aaa a [ [ 1w ] YA 1
MINN48  AADADADDY A AAAUDIAMNI NNBNBUNIHIAA AFTILIaMe AWy esznIN

AR STMINNQUEINIABUAUBIMIO NI WM TuIzes 24 H2 TIHAINIAR (n=90)

mnlsifnmn B SE Wald df Sig ExpB)  95.0%CI

AMNIWMENDUMTHIAA 1379 535 6647 1 010 3.970 1.392-11.326

AwtiLIanY -505 297 2887 1 089 .604 339-1.081
anmiiheszrineihda -1.600 444 12956 1 .000 202 .084-.482
RGN 3.091 1701 3303 1 .069 22.007

Nagelkerke R’= 484, Predictive correct = 73.3 %

M9 4.9 franananoeTaddAnveIaNINI WNBRUNMTHIAA an1ndilieszrilerIde

ILHINNQUDINIADUTUDINMIONAVINII WM TUIZEL 24 H2 TNINAIHIAA (n = 90)

fmnlsnfnmn B SE Wald df Sig Exp(B) 95.0%CI

ANNINMBABUMIIIAA  1.091 483 5094 1 024 2977  1.154-7.676
anmgihesznitrda -1.649 428 14843 1 .000 .192 .083-.445

AAIN 2.724 1.639 2.762 1 .097 15.237

Nagelkerke R’= 452, Predictive correct = 78.9 %
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UNN 5

anisiewa

'
= o

k4 E4
ﬂﬁﬁﬂ}l"lﬂgﬂﬁfl%@ﬂ‘ﬂi%ﬁﬂﬁl‘ﬁi’)ﬂﬂHTﬂWHW%ﬂﬁ‘ﬁ11!18"]]9\165111/‘!51\1ﬂ"lEJﬂ@‘L.!ﬂTi

Q

v A

Hida dyfivaanie anndilieszniiIAnAenSINANGUINITABUAUDINITONAUN)

] Y d' Yo T @ 1 9 Qll (% |-} 1 (Y] 1 3

smevesilenlasunmsidayeiosluszes 24 9 Tuanasida Taongualed1iviug
E4 ]

190 au 01g 18 Vauld Aimsdanunedihelia1md Taawenadsmivauems

4
pAlI1eMa MUANYATIUNTIVGAL

51 amWseMeEndumMIkIng arHNIane amwHIaszHIeWIaa @110
o a \ % Q‘J \ Y1 d' Y
MNEMIRANGNDINITNISABUAUBIN IDNIAVIITIMevafTrenldsums

T v Y Q'J % L v
WfarINDIlY 24 TANaHARIAA A
= 3 dy v U LY v A 9 U
TumsAnYIATItaN NI MEnaUNISHIdA A¥HNIan1e anImig18321I19
HIdR 810130390911180151AANGUOINTABVAUBINTONTUNIT M uIZ oL 24 T2 TN

[

T W Y d' Yo T W ] 9 a o 9 a oyd
nawraavesfihen lasunmsidanesgesiodluszuumaanenins 4114 uvazmaduiihia
Yy 1 S o o QQd‘ U 2 2 d‘
18%o0az 48.40 pgadidod Ay nananszay .05 (R’ = 484, p < .05) Tagaunlsiiannso
RiuensiiangueInisasudueImsonaunieneluszoy 24 1 luanderida ldno
anmmsnmoneumsidauazanngiheszrineiida (8=3.970, p = 010 naz B = 202, p =
000 ANAIAY) uAarHuIan1e e mI50RIUIeNITINANGUDINITADUTUDINITONADN

Frameluszoz 24 1 Tuandasda (B =.604, p = .089) (M5199 4.8 1Az 4.9 1ALMIANUIN 1)

F4 b4 F4
4 v A

= a 14
ﬂﬁu@*f’m’liﬂ@‘ﬁﬂﬁlqﬂ ANU

aMNIIMENBUNIIHIAA
9 9
HO9INMIANYIATIL NUNAN NI WNIABUMIHIAATINTDTIIEMTINANGY
9 IMIARUEAUBINIOMEVIIT19Me 14 Exp(B) = 3.970, p =000 (95.0%CI= 1.392-11.326)

v 9
(113519 4.8) 1’13J"IEJ?I’N§J’N€]JWﬁ'ﬂTWiNfﬂfJﬂ@Llﬂ”liNT&QLWM%U1 HUIINIATYIU vzl Tomatna
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v v ' 9 ¥
NENOINITADAUBINMTONAUNIT M UTZYL 24 52 TNInAHIAANLAY 3.970 1911 1)
1 A [ = Y] 9 Y % Y =2
AanuaotteenumsAnyIves Insemathszfanzunsndeunnms ldersziuanuidnlu
Y 4 a o v 1w 1
Uszinst Inedegiiamssinisidedinlu 24 42 Tuanaeri1da (Charuluxananan et al., 2005) WU
[ td' Y Y] YR [ [ a2 AaAa Y
szauANUAslumI IMe1ssIuANNIaANIEAY 1 (ASA 1) WUBAIIMIA8FINT8aL 0.01
a Y o YR @ [ A Aa Y A
anuasalumsInenseiuanuianszan 2 (ASA 1) 8as1mMsderIniosas 0.06 ANuEeI 1Y
9 o v = o o A Aa g A v
M3 Ineszdunnuianssdu 3 (ASA 11 8a51M3@erIn308az 0.56 ANMAsI UM 1
Y] 9 = @ [ a A 9 A 9 Y]
523UANUIANIZAD 4 (ASA  IV)BAI 1M Iniesas 5.73 anwdsslumslversziy
9 =2 o 1T W a Aaa Y 3 1 A Y
ANUIANTZAD 5 (ASA V) WUNBAIIMSIFEFINTDEA 38.11 dztriuNaNudsslums v
Y] YR [y Q‘ Q' [ A Aa d%' A AAa d‘ A
52{UAMNIANILAVPBUNNTNITIMITBIANINTY TAsa UM YRINITAEFIANNULIN AD
Y
szuumsmieladumadiosas 23.4 MIaaeiesas 14.9 1ATN1IZVINBONTIIUT DAL 5.0
Tagwunangunsndounnuaiulnaindon131iwnA1091115U99NqUPINTADUEUDINTS
v Y Y ]
ONEAUNIT NG (Rangel-Frausto et al., 1995) uazanmsany1niaiinuilungualediaing
anzunsndoulu 24 ¥ A IMIHAALEAIINTIIVDINGUDINTADUAUDINITONIELN
Jmenadosas 86.7 azn1zuNInGoUNNUNINAD A1dzveladumad (13190 4.4)
ANINT WNNDUNTHIAAYDINGNAI08191 15ATINNATZUY 150 15ATIN

v o

szuundiay hldnmsidalinnudesnnaens lassziuanuian dawaliinangueinis

g

[ A 4 Qa: yd a ~ 1 A
ADUAUBIMIONIAUIANLINAY et uramanInnnszuIumMIneas s mvesdieniilsn

saazdawaneszuualg lusumeildnszuaulumsinuigasnmlumsaeudusnas

9 v 9
msrdaiuliauqalunisAnmiasatidanulddaninseanienounisnida (ASA)
v v A [ a 1 [ @ ) @
ANUAURUTIFIUINAVMIIAANGNDINIABUAUBINIBNAUNITNMY TUTZEL 24 F2TNINAY
HIAR (r =348, p <.01) (M3 4.7) HUWANWIINGUAIDENNANNIWMeNDUNIHIAADE 11
[ = 1 A A A Yo % Yy ] a
sravazuuY ASA Wil Tsasauunnwselanudsaluns 1asverszivanuidngs duasu
' v Y '

MIAANGNOINTABUAUBINTONIAUNITNMBNNTU NUAI0E1NAANINN1IZ T5AT D

9 ~ A Y] a % A
Fovaz 55.6 a3 Isausniiny Aeanuduladiags lsmwvanu uaszTsa luiuludeags
TaenungiheniiilymanuauTadaganiediilanlunvasadennile e 1dsuensziu

9 = Vo A A = A Ay 2 Vo '
ANNANVUZHIAAIZBUNYMINATE DY Inadewden HaunnTetiosluodiuanINT 19N 10

1 a dl Y Y [y a A d' =) Y %

wagIsnsm yiavesswazyanln dwalranuaulaiatn)asulas mstivdlvesriale
uazdTuauaeanesnainiialeanas (Stoeling & Hillier, 2006) #9AAADINUMIANHIVOITY

. =< FYA v 1w A Yo Y Y =2 @
uazAME (Reich et al, 2005) Anwludihendwidan1asversziuanuidnuuunisieame

v
A0

wuAieniin ASA -V siuianzanuaulaiadl (MBP<70 mmHg) unngilend]
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AUV ASA [-I1 (OR 1.55; 95% CI 1.22-1.99) ¥4azanuau lariananad (MBP<70
o o a ] a <3 g 4 A o
mmHg) M 1¥nMssanvuveseondon lidieans NansuiaRUYeailaEomUNIANAITHAY
' 4
AIMIOMAVINUYY (Nathens & Maier, 2008)
P =\ o 09} A o Y o A 09)1
dihavnuliszautihmalurasaaeage Mlvwivvesraoaaeasulugn
o 1 [ C% 9 A Q' Q‘ Y % ] 9J Y] A 1 a
Wiae Tawduane laduludwdoags sanu i lviiududminasaidon duasuns
< o A -4 1 [ (Y] H 1 ] 1
HAIAIVBIMADARANNINATY U5z ITENAA TomMaAedaN1IZI19NENT 09aT

a

g} 4 1 A 9 @ A A ) A o = o Y Y

1 Bedudsumsnszqumseniauiviaeaoaveeriily vasadearinladugadu nszduln
M <3 o a A o o [

iimsvidsveuduloa lun3neon ladsuimne (inducible nitric oxide synthase)1in 112 ladud
1 =1 d‘ a o a dy ] 1 Q‘ Q'J

anas dena lUdemsuanasueondaumsteengiou liifesaiuaeganauiumsvag

Y [l 1

asonauveiaon 1dsUn3HIAA (Devos, Chiolero, Van den Berghe, & Preiser, 2006)
2 = o o A Yo o Y o a

wonnniidewwalideszoulanazdavlumsduasivoinms lasuesziuanuidndauna

A Yo Y Y =3 A 4?’ . e1qe
mmmﬂﬂumi"lmumizmmmgﬁﬂmumﬂﬁuu (Stoeling & Hillier, 2006)

amungiheszrinewda

AN ANEIASET MU M IMesEnImsidaTuseiems
iRanguensneuauesmssmauing1ame 18 Exp(B) = 202, p = .000 (95.0% CI= .084-.482)
(@3N 4.8) NUEANUNMFNINTWABIENINMIHIAAAAAT | ¥UWBUIATTIY 92T Toma
Ranguemsaeuauesmssmauingumeluszes 24 F Tuadarndainudu 202 i Taedl
msanelugihedasnssy wudniiainziuu Surgical Apgar score HovBuiiuTomanis
NANIZUNST ﬂ“]sj}i’)mﬁlﬂmmﬁﬁlu (Reynolds, Sanders, Schildcrout, Mercaldo, & St Jacques, 2011)
wazlunlszmalne 1 &imsfny oty Surgical Apgar score 1uﬂ1iﬁuﬁOMGQé}ﬂﬁﬂﬁqﬁ§UﬂWi
idateatos Tuszuumadue g §118 §u uagmafuniie mamsisonyi Surgical Apgar
score ﬁmmﬁ’uﬂ’uﬁﬁumiﬁuﬁmé’qmimﬁﬂ Wenua nquaiyas, oInssa Tade, qus

o 4

4
alivaufna HazFadng losudisail, 2555)

=2 3 dy ' 91 1 1w A v o Jda @

Taglunisanuiasainunanmgiheszniimdalianuduiusianiums
AANQUBINITADUAUBINIONAVNIT MY TUTLEE 24 52 TNaHaIRIAANINTgA (r = -.523, p
< .01) (M3N 4.7) HANUINGUAIBINNUTNININMBTEHIEARDY TUszADAZIUUN
1 1 4 1

Hoo vz dana IHIAANGUDINITABUAUBINITONAUNITHMENLTY FINUIAINITANIN
TNMYTTHINMINFAVBINGUAIENTMI g Fodon s19melimsdsuarvesszuuiale

A a 42} 3 dyd v o Y ~ A~ s A '
UAZHaalanainavy ‘VN'HL‘IJHW’ﬁi]1ﬂﬂTﬁ‘lJiﬂﬁ3ﬂ1uﬁiiﬂ1wLiJ’E')lIﬂ15giglﬁﬂlﬁﬁ)ﬂi$1’i’31\1ﬂﬁ
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Hida MRS uavesnarau lusaneanas lugisnimerziimsdsuauqaiiions
9y v J ' ya A 0 s
aNUUNTHYeLi lus1emeliianuaen Taensiiauvesszuulseamans IussUUMS
v v
Twafeunazszvudvaieilaaidz (Collins, 2000 ; Hand,2001) Tumsiivasunani luszuy
= = Y = 1 = ¢ A a o
lvadou Tastimsnszquueana lnluszuu lvadeudiuvesunIsSismaes Nunsoan lania
Ja J [ 9 a a 9 Q' q'/ =1 =1
wazteoaian 0155 M lUnszqusznudszamdununan Timumsvasvowai Taariiu
= Y o Yy a3 d%’ A o = A = A @ Y 1w
pongn i ladus iy veeadeaniemedumiums lvadswdeanaudngrialann
4 Y 9
YU mMInevaueiiina Ui uiniely 30 31T (Desborough, 2000) itz lusLazanINT19MBDY
1M3sUSUAITALsY (long term compensatory reaction) HAN11NNITNINUYDITLUVYTLAMFY
a o 9 A v 1 =\ =\ 1 Y A dy ) =
wunanildnasadoanis umelinsavasdiwalmaeaundeslaanainszquaesszuns
a a Aa o o Yy v 3 3’ d? 9 =
HY 1093 lomuay oalaawe lay i ldumsdnmnuiihnnvu Jaazesntiesad azdaling

' ' Ed
duasumsaudrvesnasadon iuaNud unIulatenis ¥relumsmuanuauligaiu

v
a

iesnuanmiemeliinanuauqa (Nathens & Maier, 2008) Iagnauoinnuaulaiah

)

)

1 Y A dy dy d' =1 9J (=) aa 1 dy d'
anasdenalmaoa ld@eailowe limeane ez ludeiminuaainluszezusnuaiiowoll
o a 9 1 Y a < dy A 1 ~ Yo 1 o 9 &
MIfVveI00nFIUTpgasainaliinam AR VY ITioroI19men lasumsiida ld a9
Y1 IR A o . A = ~ o a
anmgileszninadida 1alin11 Surgical Apgar score ApnIANNAINVBITYR BTN ]UMNS

Ysudvessumeluszninmsnida Taginsandoeyaluszritamsiida 1dana1ves

v
S A 1 @ 1

Ysuandealidovazaiida, aundennuaulaiafidigauazonsinmsauveaiiladigalu
Y Y ] [ [

MIANIATIHNAIALLUWIRAY Surgical Apgar score T 6.34 AZLUY (S.D.=1.98) (A13197 4.5)
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PREDICTORS FOR SYSTEMIC INFLAMMATORY RESPONSE SYNDROME
IN SYNDROME IN PATIENTS POST ABDOMINAL SURGERY WITHIN
THE FIRST 24 HOURS
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EXTENDED SUMMARY

Background and Significance of the problem

Gastrointestinal diseases are commonly found problems of patients who
are admitted into the hospital, who are likely to undergo abdominal surgery
afterwards. According to the statistics of the Information Technology Center,
Department of Medicine, the numbers of patients undergoing abdominal surgery in
2009 and 2010 were equal to 6,483 and 5,874, respectively (Information Technology
Center, Department of Medicine, B.E. 2554). The surgery done with gastrointestinal
patients is considered risky as the duration of the operation is long and the general
anesthesia is required. Moreover, the surgery results in tissue damage which leads to
severe pain. The patients’ immunity level is decreased, and there are biochemical
changes as well as changes in the circulation system, cardiac system, blood
coagulation, and gastrointestinal system (Ingon Pongputhachart, B.E. 2546). The
surgical procedure and the pathology of the gastrointestinal system result in changes of
the structure and functioning of the digestive tract tissues. When the gastrointestinal
tract stops its functioning, bacterial will grow rapidly, and the cell membranes will be

destroyed. Thus, acute ischemia may set in. Besides this, more inflammatory
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mediators will be secreted, hence an increase in the permeability of the cell
membranes (Buttenschoen, Fathimani, & Buttenschoen, 2010), which, in turn, results
in complications such as systemic inflammatory response syndrome (SIRS)
(Andersson et al., 2006).

A review of related literature has shown that approximately one quarter, or
23.5%, of the patients undergoing abdominal surgery tended to lose weight and suffer
from malnutrition (Anucha Panoi & Jarasspong Kasemmongkol, B.E. 2547). This is
because of the pathology of the gastrointestinal system which makes the patients lose
their appetite. Their body’s ability to absorb nutrient is also reduced, so they do not
have sufficient energy reserve when they have to deal with an increased metabolism
after the surgery. In addition, their body is unable to respond to postoperative stress,
so these patients are more susceptible to systemic inflammatory response syndrome
(SIRS) (Barbosa-Silva & Barros, 2005). It has been documented that patients
undergoing abdominal surgery whose body mass index was lower than the normal
criterion (BMI < 18.5 kg/m?®) were more likely to suffer from systemic inflammatory
response syndrome (SIRS) within 24 hours after the surgery (r = 0.413, p < 0.0001)
(Haga et al., 1997). On the other hand, in patients with body mass index higher than
normal (BMI > 30 kg/m?), the inflammatory response will increase more than that of
postoperative patients with normal body mass index because subcutaneous fat acts as
the endocrine gland that secrete more inflammatory substances when the tissues are
injured (Wisse, 2004).

The Preoperative physical status as assessed to determine the risk of
administration of general anesthesia (American Society of Anesthesiologists: ASA)
vary depending on the co-morbidity and physical conditions, and this has an effect on
the responses of the immune system after the operation (Toft & Tennesen, 2008).
This means that when the ASA level is high, the risks during and after the operation
will increase. Their resistance to surgery-related stress will be reduced, which
increases their chances of developing postoperative complications (Beppu, Haga, Doi,
Ishiko, & Ogawa, 2003). Initial symptoms of postoperative complications that are
commonly found include symptoms of the systemic inflammatory response syndrome

such as heart failure and hypoxia (Rangel-Frausto et al., 1995).
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Physiologic changes that immediately take place during the surgery such
as blood loss, cardiac functioning, blood circulation, and oxygen in the bloodstream
can indicate severity of the patients during surgery. It has been found that blood loss
is a frequently found risk during and after surgery. In patients undergoing abdominal
surgery, it has been reported that postoperative blood loss is related to onset of
systemic inflammatory response syndrome within 24 hours after the surgery (r =
0.326, p < 0.0001) (Haga et al., 1997), leading to postoperative complications.
TheSurgical Apgar score was developed to assess patients during surgery. The data
intraoperation were used in the calculation including amount of blood loss during
surgery, minimum mean arterial pressure level, and minimum heart rate (Gawande,
Kwaan, Regenbogen, Lipsitz, & Zinner, 2007). It has been documented that
theSurgical Apgar score could be used to predict postoperative complications
(Regenbogen, et al., 2010). To further explain, when the body suffers blood loss
during the surgery, the blood pressure will decrease, so there is not sufficient blood
that goes to different tissues in the body. Thus, hypoperfusion takes place, and the
injured tissues become inflamed. If this continues for a long period of time, necrosis
may finally occur (Nathens & Maier, 2008).

When there is systemic inflammatory response syndrome occurs all over
the body and is left untreated, it will lead to defective functioning of various organs.
Loss of organ functioning is considered a response to inflammation all over the body
that spreads into the bloodstream, and different bodily systems are complicatedly
stimulated (Somkiat Wattanasirichaikul, B.E. 2547).

The goal of care of patients undergoing abdominal surgery is to monitor
systemic inflammatory response syndrome. In the first 24 hours after surgery, it was
during this critical period. It was found that the incidence of systemic inflammatory
response syndrome throughout the body and the risk of complications that followed.
Therefore should be treatment and care can be immediately provided. Healthcare team
members who provide closest and most constant care are nurses. Assessment of
systemic inflammatory response syndrome can be easily done by the patients’ bedside
(Robertson & Coopersmith, 2006). Thus, if nurses have knowledge and understanding
to timely detect systemic inflammatory response syndrome, assess risks of systemic

inflammatory response syndrome, and consult the multidisciplinary team members to
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provide treatment of systemic inflammatory response syndrome since the first day of
the surgery, they can help reduce risk factors of systemic inflammatory response
syndrome, prevent complications, decrease mortality rates, and shorten patients’

hospital stay, hence more favorable treatment outcomes.

Research Objectives

The present study aimed at investigating the predictive power of
preoperative physical status, body mass index, and intraoperative status to predict
systemic inflammatory response syndrome in patients post abdominal surgery within

the first 24 hours.

Research Hypothesis
The preoperative physical status, body mass index, and intraoperative
status can predict systemic inflammatory response syndrome in patients post

abdominal surgery within the first 24 hours.

Conceptual Framework of the Study

In the present study, the conceptual framework was developed by
integrating the concept of pathophysiological process derived from a review of
literature and research on systemic inflammatory response syndrome (SIRS). In the
normal condition, the body has a response mechanism that ensures homeostasis when
the individuals are undergoing a surgery. This mechanism is called the inflammation
response which acts to prevent and eliminate what causes inflammation and protect
cells from destruction by germs or foreign substances that enter the body. The
mechanism will stop once the body has corrected the conditions that cause an injury or
inflammation. However, if the body is directly or indirectly inflamed to a large extent

and for a continuous period of time, the inflammatory responses will continue,
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resulting in physical dynamics that lose the balance, hence systemic inflammatory
response syndrome (SIRS).

Preoperative physical status refers to patients’ general health condition
and/or chronic illnesses that may affect the surgery. It may affect functioning of
different bodily organs and reduce the body to adapt itself to postoperative stress,
hence postoperative complications (Hotchkiss & Karl, 2003). For patients who have
co-morbidity such as diabetes mellitus and circulatory or vascular diseases, their blood
vessels may become narrow, so blood circulation may be obstructed. As a result, there
is less oxygen supply for tissues. Nutrient intake may also be reduced. All of these
lead to more secretion of inflammatory substances (Thanit Vajarabhuk, B.E. 2546).

Patients whose body mass index is lower than normal do not have
sufficient nutritional reserve to cope with stress caused by surgery (Desborough,
2000). Responses of cell mediators and humoralimmune will be reduced (Tijerina,
2004). On the other hand, patients whose body mass index is higher than the normal
level, their risk of inflammation is higher because the narrowing of the blood vessels
affects blood circulation and deprives tissues of oxygen supply (Wilson, 2003).
Moreover, fatty tissues result in insulin resistance, the viscosity of the blood increases,
and blood circulation reduces. The functioning of neutrophils to kill germs will also
be decreased, so the body has higher inflammatory responses (Wisse, 2004).

Intraoperative status, if patients lose a large amount of blood, their plasma
will be reduced. The body will adjust by the neurohormone system’s stimulation of
the sympathetic system, thus increasing secretion of catecholamine and systolic
functioning of the heart. The body will compensate for this by narrowing the blood
vessels all over the body. If it is left untreated, the functioning of the heart will
increase until the blood pressure levels drop, leading to a condition called hypoxia,
which, in turn, further stimulates secretion of inflammatory substances (Nathens &

Maier, 2008).
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Scope of the Study

The present study was conducted with patients within 24 hours after they
had undergone abdominal surgery and after they had been admitted into the Syamintr
Intensive Care Unit, Salard-Sam-ang Intensive Care Unit, and male inpatient wards
and female inpatient wards on the seventh floor of the 72" Anniversary Building, both

north and south wings. Data were collected between March 2013 and October 2013.

Definition of Terms

Preoperative physical status referred to patients’ physical status before
the surgery that put that at risks when general anesthesia was administered. In this
study, preoperative physical status was evaluated using the American Society of
Anesthesia physical status classification of the American Society of Anesthesiologists

(Fuller, 2005).

Body mass index (BMI) referred to a method that was used to directly
assess individuals’ nutritional status (WHO, 1995) by dividing body weight with the
square of individuals’ height. In this study, body mass index was assessed using the
body mass index assessment scale of the World Health Organization before the

patients were prepared for the surgery.

Intraoperative status referred to patients’ physiologic changes that took
place during the surgery by considering severity of their symptoms during abdominal
surgery of the gastrointestinal tract, liver, and biliary tract. It was assessed using
theSurgical Apgar score (Gawande et al., 2007). The minimum score was equal to 0
point, while the maximum score was equal to 10 points. Higher scores reflected fewer
physiologic changes that took place during the surgery or lower severity of symptoms
of patients during the surgery, while lower scores reflected more physiologic changes
that took place during the surgery or higher severity of symptoms of patients during

the surgery, making patients more susceptible to postoperative complications.
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Systemic inflammatory response syndrome (SIRS) referred to a
condition in which the body responded to inflammation that took place all over the
body due to infections or other stimuli such as pancreatitis, severe injury, burn, and
surgery (American College of Chest Physician/Society of Critical Care of Medicine,
1992; Bone et al., 2009). The diagnostic guideline was the patients had to have at
least two of the following clinical symptoms (in adult patients): 1) body temperature
higher than 38 degrees Celsius or lower than 36 degrees Celsius, 2) heart rate higher
than 90 beats/minute, 3) breathing rate more than 20 beats/minute or PaCO2 < 32
mmHg, 4) white blood cell count more than 12,000 cell/mm® or lower than 4,000
cells/mm’ or more than 10% of band form. The severity of Systemic inflammatory
response syndrome then minimal (SIRS Score = 2), moderate (SIRS Score = 3) and

severe (SIRS Score = 4).

Research Methodology

The present study was descriptive research which aimed at investigating
the predictive power of preoperative physical status, body mass index, and patients’
condition during surgery to predict systemic inflammatory response syndrome in
patients post abdominal surgery within the first 24 hours. The subjects were patients
aged 18 years old or older who underwent abdominal surgery of the gastrointestinal
system, liver, or biliary tract that had been scheduled in advance, including open
abdominal surgery and laparoscopic surgery, and the surgery did not result from an
accident. The patients received general anesthesia or a combination of general

anesthesia with local anesthesia. Data were collected at Siriraj Hospital.
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Sample size
The sample size in this study was determined using the following formula
(Jariya Lertakkayamanee, B.E. 2543; Pocock, 1983):
n = (Zar)* P (1-P)/d?

when n the desired sample size

P = an estimate of prevalence, based on a review of literature
on systemic inflammatory response syndrome, which was approximately 70%, thus P
=0.70 (Haga et al., 1997; Yokohama et al., 1995).

d

allowable errors, with absolute value of 10%, thus d =
0.10.
V4 = standard value obtained from the standard normal
distribution table, with the confidence level in this study set at 95%, thus Z = 1.96.
Therefore, n = (Zar)* P (1-P)/d?
(1.96)*(0.70)(1-0.70)/(0.1)*
81 subjects

n

n

The total number of subjects of the study was equal to 81. In general, when
conducting logistics multiple regression analysis, the sample size was n > 3p, with p
representing the number of independent variables. Therefore, in this study, the final
number of subjects was equal to 90. They were recruited according to the inclusion
criteria (Kalaya Wanichbancha, B.E. 2546), with an additional 20% of the calculated
sample size being added into the sample size to prevent the problems of subject loss

and incomplete data. In the end, the number of the subjects in this study was 108.

Data Collecting Instrumentation

The instruments used to collect data in this study could be divided into
five parts as follows:

1. The personal data record form was used to record personal data of the
subjects that were retrieved from interviews of the subjects, their medical records, and
the standard record of the operating room. The data elicited included general data of
gender, age, occupation, history of cigarette smoking and alcohol drinking, as well as

data regarding the disease and its treatment including date of hospital admission,
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major cause of hospitalization, co-morbidity, history of abdominal surgery, history of
treatment of co-morbidity, postoperative diagnosis, type of surgery, date and time of
surgery, type of anesthesia, duration of surgery, and postoperative complications.

2. The American Society of Anesthesia physical status classification of
the American Society of Anesthesiologists (Fuller, 2005) was used to assess patients’
preoperative physical status.

3. The body mass index record form was used with the criteria adopted
from the criteria of the World Health Organization (1995) by measuring the patients’
body weight before intestinal preparation and measuring their height while they were
in a supine position on bed, with a board on the head and feet of patients, and with the
use of a measuring tape.

4. TheSurgical Apgar score (Gawade et al., 2007) was used to assess

intraoperative status. The score was presented in the following table.

Table 1Surgical Apgar score

Score estimated blood loss during mean arterial pressure heart rate
operation (ml) during operation (beat/min)
(mmHg)
0 more than 1,000 less than 40 more than 85
1 601-1,000 40-54 76-85
2 101-600 55-69 66-75
3 equal to or less than 100 more than 70 56-65
4 less than 55

5. The systemic inflammatory response syndrome was assessed using the
diagnostic guideline of the American College of Chest Physician/Society of Critical
Care of Medicine Committee (ACCP/SCCMS, 1992; Singh, Singh, & Singh, 2009).
The patients had to have at least two of the following clinical symptoms (in adult
patients): 1) body temperature higher than 38 degrees Celsius or lower than 36 degrees
Celsius, 2) heart rate higher than 90 beats/minute, 3) breathing rate more than 20
beats/minute or PaCO2 < 32 mmHg, 4) white blood cell count more than 12,000

cell/mm’ or lower than 4,000 cells/mm’ or more than 10% of band form. The severity
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of Systemic inflammatory response syndrome then minimal (SIRS Score = 2),

moderate (SIRS Score = 3) and severe (SIRS Score = 4).

Validation of instruments

The systemic inflammatory response syndrome (SIRS score), the Surgical
Apgar score, and the ASA physical status were physiologic instruments, so there was
no issue of cultural differences. Moreover, they were widely used, and the terms used
in the instruments were universal terms and were not complicated. Also, in this study,
the researcher was the sole data collector. As a result, the reliability of the instruments

was not examined.

Protection of the rights of human subjects

The present study was approved by the Institutional Review Board on
Research Involving Human Subjects of the Faculty of Medicine, Siriraj Hospital,
Mahidol University, with the approval code Si 740/2555 (EC2). The researcher
explained the research objectives, data collection procedures, and expected outcomes
and benefits to the patients and family, and gave them an opportunity to ask questions
to clarify their doubt. The patients and their family were informed that the present
study was a clinical research study and study participants had the right to refuse to
take part in the study or withdraw from the study at any time if they wished without
any effects on the treatment they would receive from the hospital. They were also
informed that the data collected from them would be kept strictly confidential, as there
would be only the researcher and related persons who could access the data, and the
data would be reported only as group data when the research findings were published
with no information to identify who the study subjects were. They were told that all
subjects would receive equal treatment from the researcher and if during data
collection any of them suffered from abnormal symptoms such as dizziness, nausea, or
abnormal vital signs, the researcher would immediately report to the nurses working in
the ward to ensure that the subjects would receive standard care. After data collection
was completed, the researcher also talked to the patients and their family to ask about

their worries or concerns. If they were related to the treatment, the researcher would
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give them explanation. The researcher would also give them information on self-care
practices, and would co-ordinate with the related personnel if there were any

problems.

Data collection

Data collection commenced after approval was granted by the Institutional
Review Board on Research Involving Human Subjects of the Faculty of Medicine,
Siriraj Hospital, Mahidol University, with the approval code Si 740/2555 (EC2). The
researcher met the patients at their bed on the day before the surgery to give
explanation of the research title, research objectives, methodology, duration of data
collection, and protection of the rights of human subjects. The researcher asked if the
patients were willing to participate in the study. Once they agreed to take part in the
study, the researcher asked them to sign the informed consent form and began data
collection in the following procedure:

1. The researcher collected data from the medical records of the patients
including general data of age and gender and illness data of co-morbidity, history of
abdominal surgery, treatment of co-morbidity, and diagnosis. The data were recorded
in the illness and treatment record form.

2. The researcher assessed and recorded the patients’ preoperative
physical status using the American Society of Anesthesia physical status classification
(ASA) (Fuller, 2005).

3. The researcher recorded the patients’ body mass index by weighing the
patients before their intestinal preparation and measuring their height while they were
in a supine position on bed, with a board on the head and feet of patients, and with the
use of a measuring tape.

4. On the day of the surgery, after the surgery was completed, the
researcher collected the data from the standard record form of the operation room
including type of anesthesia, type and method of surgery, duration of surgery,
postoperative complications (as diagnosed by physicians), amount of blood loss during

surgery, minimum mean of blood pressure, and minimum heart rate.
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5. The researcher collected data within 24 hours after the surgery
including body temperature, heart rate, and respiratory rate, according to the times
specified in the nursing care record form. Data regarding the number of white blood
cell counts from the laboratory results was also collected.

In this study, there were 18 subjects whose data were not completely
elicited. Of these, three subjects did not have records of the amount of blood loss
during the surgery, while 15 subjects did not have their laboratory results of white
blood cell counts. Therefore, these 18 subjects were excluded from the study, and the

final number of subjects was equal to 90.

Data Analysis

1. Personal data including gender, age, history of previous illnesses,
diagnosis, type of surgery, history of abdominal surgery, treatment with chemotherapy
and immunosuppressant drugs, and history of cigarette smoking and alcohol drinking
were analyzed in terms of frequency and percentage.

2. Data regarding preoperative physical status, body mass index, patients’
condition during surgery, and systemic inflammatory response syndrome were
analyzed by means of mean and standard deviation.

3. The predictive power of preoperative physical status, body mass index,
and patients’ condition during surgery to predict systemic inflammatory response

syndrome was analyzed using Logistics regression analysis.

Results

As regards personal data of the subjects who underwent abdominal
surgery of the gastrointestinal system, liver, and biliary tract, more than half of the
subjects, or 52%, were male. Their mean age was 62.36 years (S.D. = 15.05). More
than one-third of the subjects, or 37.8%, were unemployed. In addition, 35.6% of the
subjects had history of cigarette smoking, and they smoked 16.68 cigarettes per day on
average (S.D. = 9.37). The duration of cigarette smoking was 24.47 years (S.D. =
12.81). Almost the same percentage, or 32.2%, had history of alcohol drinking. They
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drank 505 ml. of alcohol per day (S.D. = 303.94). The mean duration of alcohol
drinking was 21.17 years (S.D. = 14.08 ).

As regards the major disease that resulted in the subjects’ hospitalization,
nearly two-thirds of the subjects, or 65.55%, had cancer, and more than half, or 55.6%,
had co-morbidity. The most commonly found co-morbidity was hypertension, making
up 24.5%. Most of the subjects, or 80%, had no history of abdominal surgery. With
regard to postoperative diagnosis, 13.3% of the subjects had rectum cancer, and most
of the subjects, or 84.7%, underwent an open abdominal surgery. Furthermore, 60%
of the subjects received general anesthesia, the mean duration of the surgery was
213.88 minutes (S.D. = 104.45), and the mean of estimate blood loss was 415 ml (S.D.
= 580.56) Finally, most of the subjects, or 83.3%, did not have any postoperative
complications.

Comparison of the sample that has been open surgery abdominal found
systemic inflammatory response syndrome to 75.2%, Blood samples obtained during
surgery was 83.33 %, Blood sugar levels after surgery more than 200 mg / dl to 85.7
% and complications after surgery detected systemic inflammatory response syndrome
first symptom to 86.7%.

In terms of preoperative physical status, the subjects were at ASA3,
ASA2, and ASA1, accounting for 52.2%, 42.2%, and 5.6%, respectively. Their body
mass index ranged from 14.43 to 71.11 kg/m’ with the mean body mass index of
23.78 kg/m* (S.D. = 9.72). Almost half of the subjects, or 48.9%, had normal body
mass index, followed by lower than normal (25.6%) and higher than normal (16.7%).
As for the intraoprative status, their Surgical Apgar scores ranged from 3 to 10 points,
with the mean of 6.34 points (S.D. = 1.98).

Within 24 hours after the surgery, it was found that the mean score of
systemic inflammatory response syndrome was equal to 2.33 points (S.D. = 1.35).
Seventy percent of the subjects had systemic inflammatory response syndrome within
24 hours after the abdominal surgery.

The study findings showed that preoperative physical status, body mass
index, and patients’ condition during surgery could co-predict systemic inflammatory
response syndrome of patients undergoing abdominal surgery of the gastrointestinal

system, liver, and biliary tract within 24 hours by 48.30% with statistical significance
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(R* = 0.483, p < 0.05). The variables that could predict systemic inflammatory
response syndrome within 24 hours after surgery were preoperative physical status and
patients’ condition during surgery (fp = 3.970, p = 0.010 and B = 0.202, p = 0.000,
respectively). However, body mass index was not associated with systemic

inflammatory response syndrome within 24 hours after surgery (B = 0.604, p = 0.089).

Discussion

Preoperative physical status

The patients’ preoperative physical status could predict systemic
inflammatory response syndrome within 24 hours after surgery (Exp (B) = 3.970, p =
0.010, 95.0% CI = 1.392-11.326). This may have been because before the surgery, the
patients’ physical condition was stricken with co-morbidities of different bodily
systems or of major systems, making administration of general anesthesia come with a
higher risk. In general, for patients who have problems with hypertension or
cardiovascular disease, when they receive general anesthesia during the surgery, the
blood circulation system will be suppressed, so the blood circulation will be affected.
The systolic pressure and the amount of blood that is squeezed out of the heart will be
reduced (Stoeling & Hillier, 2006), causing hypoperfusion and tissue injury (Nathens
& Maier, 2008). In patients who have diabetes mellitus, their blood glucose level is
high, so the inner wall of the artery is damaged. When they have
hypocholesterolemia, sclerosis of blood vessels will occur. Therefore, during the
surgery, patients will be at risk of dehydration. Cardiovascular inflammation and
inducible nitric oxide synthase will be stimulated, hence less systolic pressure and less
transport of oxygen to different tissues yet more secretion of inflammatory substance
of the injured tissues (Devos, Chiolero, Van den Berghe, & Preiser, 2006). Similarly,
in Thailand, there was a study of the incidence of mortality within 24 hours after
surgery (Charuluxananan et al., 2005). It was found that when patients had a higher
ASA risk, they were more susceptible to risks of mortality. Commonly found
complications included respiratory failure, infections, and hypoxia, which account for
23.4%, 14.9%, and 5%, respectively. Most of the complications found tend to lead to

systemic inflammatory response syndrome (Rangel-Frausto et al., 1995). In the
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present study, it was found that 86.7% of the patients who had postoperative
complications within 24 hours after the surgery showed signs and symptoms of
systemic inflammatory response syndrome, and the most commonly found

complication was respiratory failure.

Intraoperative status

Intraoperative status could predict systemic inflammatory response
syndrome (EXP (B) = 0.202, p = 0.000, 95.0% CI = 0.084-0.482). Generally, during
the surgery, the patients have blood loss, and the body has to have cardiovascular
adjustment. In the initial phase, the body will adjust its balance to maintain the
concentration of bodily fluid by means of functioning of the neurohormone system,
circulation system, and urination system (Collins, 2000; Hand, 2001) to increase the
amount of fluid in the circulation system. The mechanisms of the circulation system
and the sympathetic nervous system will be stimulated, and catecholamine will be
secreted, resulting in faster heart beat and narrowing of the blood vessels all over the
body, hence more blood coming back to the heart (Desborough, 2000). If it is left
untreated, the heart functioning will be increased, and blood pressure will be reduced.
As a result, hypoxia will set in and it will increase responses to injury (Nathens &
Maier, 2008).

In this study, the Surgical Apgar score ranged from 3 to 10 points, with
the mean of 6.34 points (S.D. = 1.98). The lower the Surgical Apgar score, the higher
susceptibility to complications (Reynold et al., 2011). In Thailand a study conducted
to investigate theSurgical Apgar scores in recovery of patients undergoing abdominal
surgery of the gastrointestinal system, intestine, liver, and biliary tract has revealed
that theSurgical Apgar score was associated with postoperative surgery. (Puangkamol
Krishnabutr, Orapan Thosingha, Suporn Danaidutsadeekul & Cherdsak Iramaneerat,
B.E. 2555).
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Preoperative physical status and Intraoperative status to predict
systemic inflammatory response syndrome

One explanation for this study finding is that more than half of the
subjects in this study, or 60%, were older than 60 years old. At this age, functioning
of different bodily systems has begun to deteriorate, their ability to adjust to surgery-
induced stress has decreased, and they are more susceptible to complications
(Hotchkiss & Karl, 2003). Moreover, responses of different systems that protect the
body from harm are reduced (Somkiat Wattanasirichaikul, B.E. 2547). In addition,
more than half, or 55.6%, of the subjects had co-morbidity. The most commonly
found co-morbidity was cardiovascular disease (hypertension). Even though most of
them, or 87.5%, had pharmacological treatment, their cardiovascular functioning was
not strong enough to maintain balance due to blood loss during the surgery. The mean
amount of blood loss of the subjects in this study was 415 ml. (S.D. = 580.56), hence
further affecting changes in blood pressure levels in patients at ASA 3 level (Reich et
al., 2005). There will be less blood supply to the injured tissues, hence more hypoxia
and more secretion of inflammatory substances. In a previous study conducted with
patients undergoing gastrointestinal surgery, it was found that the amount of blood
loss during the surgery was associated with systemic inflammatory response syndrome
within 24 hours after the surgery with statistical significance (p < 0.001) (Haga et al.,
1997).

In this study, more than three quarters of the subjects, or 78.8%, had
surgery that took longer than 120 minutes and mean duration of the surgery was
213.88 minutes (S.D. = 104.45), when it is stimulated by the long duration of surgery,
the immune system will be suppressed more, and most of them, or 84.7%, had
abdominal surgery. The ratio of systemic inflammatory response syndrome in patients
with open abdominal surgery and laparoscopic surgery was 75.2% to 47.1%. The
functioning of immune responses in patients with open abdominal surgery is worse

than that in patients with laparoscopic surgery (Toft & Tennesen, 2008).
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Body mass index

According to the study findings, body mass index was not associated with
systemic inflammatory response syndrome within 24 hours after the surgery (r =
0.174, p = 0.077) (B = 0.604, p = 0.089). Thus, it could not co-predict systemic
inflammatory response syndrome within 24 hours after the surgery. A previous study
has shown that body mass index had an influence on malnutrition that affected the
body’s responses to postoperative stress, hence less immune functioning and more
inflammatory responses (August & Huhmann, 2008). Also, it has been reported that
preoperative malnutrition can increase inflammatory substances (Nakamura et al.,
1999). However, in this study, the relationship between body mass index and the
immune system was directly investigated. The findings of the present study were not
consistent with the findings of Haga et al. (2007) who conducted a study with 299
patients with scheduled open abdominal surgery or laparoscopic surgery and found
that body mass index lower than the criterion (BMI < 18.5 kg/m”) was associated with
onset of systemic inflammatory response syndrome within 24 hours after the surgery
with statistical significance (r = 0.413, p <0.0001). However, in the present study, the
mean body mass index of the subjects was 23.78 kg/m* (S.D. = 9.72), and almost half
of them, or 48.9%, had normal body mass index (18.5-24.99 kg/m?), so body mass
index was not widely spread. Furthermore, the mean body mass index of the subjects
whose body mass index was lower than the criterion was equal to 17.27 (S.D. = 0.92),
which was still considered high when it was compared to the body mass index that
was an indicator of malnutrition (18.00 kg/m”) (August & Huhmann, 2008).
Moreover, only 8.9% of the subjects in this study were obese, so the results of the
study with patients who were overweight (BMI > 30.00 kg/m?) could not be used to
explain systemic inflammatory response syndrome.

In this study, it was found that 70% of the subjects had systemic
inflammatory response syndrome. This reflected the fact that the study subjects had
factors that promoted systemic inflammatory response syndrome within 24 hours after
the surgery including preoperative physical status which affecting resistance to
surgery-induced stress, functioning of the immune system, and patients’ condition
during the surgery as assessed by means of blood pressure levels, heart rate, and

amount of blood loss during the surgery which was a result of the blood circulation in
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the body, oxygen saturation of the injured tissues, and promotion of inflammatory
substances, all of which had led to systemic inflammatory response syndrome.

Thus, the nursing care issue to treat systemic inflammatory response
syndrome is to evaluate patients’ preoperative status (ASA) to ensure their readiness
and reduce risks of postoperative complications. Moreover, during the surgery, the
intraoperative status should be evaluated using the Surgical Apgar score based on the
data documented in the standard record form to more effectively monitory systemic

inflammatory response syndrome after the surgery.

Recommendations

1. The study findings revealed that preoperative physical status, body
mass index, and patients’ condition during surgery can predict systemic inflammatory
response syndrome in patients post abdominal surgery within the first 24 hours.
Therefore, clinical nurses should utilize the findings to develop a nursing care
guideline to provide care to patients, before, during, and after undergoing abdominal
surgery to effectively promote postoperative recovery and prevent complications as
follows:

1.1 Before the surgery, nurses should prepare the patients’
readiness by collecting data regarding body mass index and preoperative physical
status based on the ASA as baseline data in providing care to patients after the surgery
because the patients’ conditions can affect onset of systemic inflammatory response
syndrome.

1.2 During the surgery, the factors that nurses working in the
operating room should take into consideration are the amount of blood loss during
surgery, blood pressure levels, and heart rates using the Surgical Apgar score which
can be easily used to monitor patients’ status to benefit postoperative care as they are
variables that can predict systemic inflammatory response syndrome.

1.3 After the surgery, nurses should monitor patients’
symptoms within the first 24 hours, particularly those with a high risk of ASA and a
low Surgical Apgar score because these patients are more likely to develop systemic

inflammatory response syndrome.
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2. The data derived from the assessment conducted in each phase should
be shared among healthcare team members who are working at the patients’ ward, the
operating room, etc. Data should also be referred on the first day after the surgery
such as from the intensive care unit to the regular ward to monitor the tendency and

severity of systemic inflammatory response syndrome.
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. unuufinasivamy

uupbrdiuaamiilerzuhameshdn (Surgical APGAR score)

. unnbzdngueIMIneuTIe M IS LTI 19N (Sysicmic inflammatory

response syndrome)
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i:m_ﬁ_zunuﬂs:aﬁun'nmém‘lunn‘lﬁ'%‘um1=¥ma“mfin (American Society of

Anesthesia physical siatus Classification ) (Fuller, 2005)
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Wihtnsaiiunamidosiuns i unsz funadan swusauanmsumouazudlss e

o
O

Asa 1 Fhodusahiillsa

ASA 2 Eil'mﬁu:[mszuﬁ;ﬁuﬁn-rqun“ use Tsmiu hifinndensias
Asiriusy TinmmuduTofiagefiamunuszduamududenld Tsannmamu
ﬂnmmmzﬁu&mmﬁ

AsA 3 fihedilsanmeszuunSensuqulsaluszuudigld Tsmhusina
Aeofs Tasaliz§151 14 na hifidunitemuson nIesuanoaunidmilessin
Tsnidlueg

ASA 4 Gﬂmﬂu‘hﬁiumw Tanimaom awqulsa i 14 niessesgahe
SunsudsFiaitesrneduamgara mu Tsaialedumanszozquuse
AsA 5 fhominfuaseidiie mbhdadumafengaofessiia

filhweniiddang hith 24 Hlws 1w wemATud TR adeundy
dovn 1d
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il 3 mniufindyibname -
mBussdmiudide
ﬁi’nﬁuﬁn{ugnﬁqﬁawd nnnsdaiunindaonieedainningaTuin uns St nigednoneia
L W Alandy  dMGL 1343
2. MAFIHNAND. ... § AR TUANAS
MAFTUIONIBNIY oo O  iminddniunnsi(Underweight)
0 siwmindming (Normab
O shwindau Overweight
O  Tsnéu (Obese)
O  &2wnn (Very obese)
asudamnld
A¥ihnons <1850 anad shmindadndunaet (Underweight)

Awilunany 18.50-24.99 il miindnind (Normal)
fvilnamy 25.00-29.99 pand hmindiu {Overweight)
A¥iInnY =>30.00 oAl T5A62U (Obese)
#sihiramo >40.00 A SR (Very obese)
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ehuit 4 mnnlszdvanmidihuszwhamashia (Surgical APGAR score)
ansudaimiugdéu

ﬁ'?i'uﬁ'lm:ﬁ'uﬁn{nqnﬂads'!dfftms:ﬂu‘aqnﬁﬂm #ﬂﬁagﬂsm%ﬁamﬂﬁuﬁﬁn

o hnmdoniigmfnlilsznineniida (estmated blood ioss)

R

®  ANUAUNBBATOAIAIRAY (mean arterial PresSUTE) AT A.ummmemsnemenn HOBUATUTON

o SarmmRuveaala (heart te) IR ooervesovenennreesesesssennee .t
AR Surgical APGAR score AzLUUY
AzUUY Vinuidesfigmifely mmdunaendion | Sanimauves

FETHINMIHAR unamie 1219 heart rate
estimated blood loss(ml) mesn arterial @fani)
pressure(mmig)
0 A1 1,000 Tison 40 MAN1ES
1 601-1,000 40-54 76-85
2 101-600 55-69 66-75
3 YieondmTeuiiui00 wnnh 70 56-65
4 ) Yioundiss
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ﬁ:n'ﬁ‘_i umnhuﬁunq"uu1msnmuuaanﬁifnmn'i‘1§umn (Systemic inflammatory

response syndrome; SIRS score)
fandsmiudive

- - k4 9 q" - b L 3 T W
Witohmaiuindoyndwe Tliidledlhuuntadimedilods 24 F2luamdainmashdn sinns
Tufinmamanonnnuozsamaarenaionlfiann

* gumpiinma , oI

* danmsduveniale : nfanit

®  FATIMIHIE] s sfnnf wiem PaCl,..cccevenene .mmHg
®  FUIUTIARAY e crrserrernn FAA/AY

wiodniioav¥iia band form Yeons ... »

1 SIRS score. ASUUY

: .- o I w1 B
munoranld Aesdianuuzmandiinaade lliiegation 2 4o (American College of Chest sepsis
Physicians/Society of Critical Care Medicine Committee : ACCP/SCCMS, 1972)

1. gamgiifamennad 38 uleilosnd 36 oem

2 Fanmsduvenilennnh 9o afnd

3. danimmnwlenand 20 afani uie P2CO,< 32 mmHg

4. AABMIIINATT 12,000 ixad/ Aty wIeieond1 4000 wad/aluy wieiia

[eRY12%1iA band form 1nn-hieoas 10

0.4 ﬁm.?g&g (ECZ)
b st 23010, 2596
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UNEFNYHOIE qa1w§ -:-fupa?z?Z@gmsi'lmmv & manRu 2555, 21:31
fin: AGAWANDE @partners.ong

Dear Atul A Gawade .

I'm sudent in Master Degree of Adult Nursing at Mahido] University, Thailand. I'm ongoing in thesis
about

" PREDICTOR FOR SYSTEMIC INFLAMMATORY RESPONSE SYNDROME IN PATIENTS POST
ABDOMINAL SURGERY WITHIN THE FIRST 24 HOURS ”

1'm mterest in Surgical Apgar score -

I' thing Surgical Apgar score very useful in my thesis

1 wound like to use your surgieal score (o apply for my thesis, please permission (0 usc it

Yours sincerely

Yuphayong Kulpho

Gawande, Atul,M.D. <AGAWANDE@pariners.org> & panau 2555, 21.48
fie: "yupar272@gmail.com” <yupa7272@gmail com>

No permission needed. Glad to hear of your further investigations.
AG

Atul Gawande, MD, MPH

General and Endocrine Surgeon, Brigham & Women's Hospital
Professor, Harvard Schoo! of Public Health

Professor, Harvard Medical School

Director, Ariadne Labs
Founder and Chairman, Lifebox
Staff Writer, The New Yorker

www.ariadnelabs.org
www.lifebox.org
weny twitter.comfatul_gawande

From: wWEiynid nalné [mailto:yupa?272@gmail.com]
Sent: Saturday, October 06, 2012 10:31 AM

To: Gawande, Atul,M.D.

Subject:

[esvanm iy madnnsauli)

hl‘rps:#maiI.googlc.cumfm:llIfui();"_’ui=2&ik=68505c93ab&vicwpt&s¢::wh'=imp&!h'—' l... 771002553
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2 owmwan  unnomion Tna +66 2419 266772

ngamn 10700 Tnami +66 2411 0162
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SIRB ¥uTasams 74072555(EC2)
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1 WANGLANGRd. BANGKOKNOI Tel. 166 2419 2667-72

BANGKOK 10700 Fax. +66 2411 0162
Approval of Amendment
Siriraj Institutional Review Board
This document is o record of review n.n‘d appl"nvnlf aceeptance of a study protocol.
Protocol Title . Predictors For Systemic Infla y Response Synd in Patienis Post Abdominal
Surgery Within The First 24 Hours

Principal lnvestigator - Miss yuphayong Ir.ul;iml

SIRB Protocol No. : 740/2555(EC2)

Type of document : Protocol Amendment

1) SIRE Submussion Form Amendment 2, dated |5 Aug 2013
«  Increased enroliment of subject from 9010 108 persons
2)  Panticipant Information Sheet Amendment 2, dated 15 Aug 2013

Date of Mecting : September 13,2013

Date of Approval : September 13, 2013

This is to centify that Siriraj Instiwtional Review Board is in full Compliance with International Guidelines for Human

Research Protection such as the Declaration of Helsinki, the Belmont Repor, CIOMS Guidelines and the Iniemational Conference on
Harmenization in Good Clinical Practice (ICH-GCP)

20 5P 20

(Prol. Jarupim Soongswang, M.D.) date
Chairperson

it N rnt s 1 Tingh i) Vst | dhiss Fommry Dby

17093338
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1. ?imﬁﬂﬂmuummﬂmﬂmﬁau ﬁilﬁ]ﬁﬂ‘ﬂvlg]}ﬁﬂﬂﬂluﬂaﬂﬂ?TNﬂﬂTﬂ!ﬂﬁﬂu (Residual) =.000
& A Y A A 1w 4
‘ﬂ)’ﬂilﬂﬂﬂmﬂflﬁﬂiﬂwnﬂ‘ﬂﬂuﬂ

Residuals Statistics

Minimum Maximum Mean Std.Deviation N
Predicted
1.0972 2.1740 1.7000 26894 90
Value
Residual -.70391 70408 .00000 37421 90
Std.
Predicted -2.241 1.763 .000 1.000 90
Value
Std.
-1.849 1.850 .000 983 90
Residual
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A

J v o Jdu a 1 @ a @ aa v o d
2. ﬂ?ﬂ')ﬁJﬂ'iJ‘WLl‘ﬁi'311LG]NLﬁ?{u331’?’N\WI’Jllﬂﬁﬂﬁigllﬁzgnllﬂiﬁ'm Iﬂﬂi%ﬁﬂ@]ﬁﬁﬁﬂwu‘ﬁlWﬂi

&1 (Pearson © s Product Correlation)

Correlations
ASA BMI SAS SIRS

ASA Pearson Correlation 1 174 -267 348"

Sig. (2-tailed) .102 011 .001

N 90 90 90 90
BMI Pearson Correlation 174 1 197 -.187

Sig. (2-tailed) .102 .063 .077

N 90 90 90 90
SAS Pearson Correlation -267 197 1 -523"

Sig. (2-tailed) 011 .063 .000

N 90 90 90 90
SIRS Pearson Correlation 348" -.187 -523" 1

Sig. (2-tailed) .001 .077 .000

N 90 90 90 90

*, Correlation is significant at the 0.05 level (2-tailed).

**_ Correlation is significant at the 0.01 level (2-tailed).

3. mmsnaaauaNuHIzanyed luaa lagl¥adanaaey Hosmer and Lemeshow Test

Hosmer and Lemeshow Test

Step

Chi-square

df

Sig.

1

10.090

.259
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4. WAMITMUNNGUITHINNGNAIDINNAANGNDINIADVAUDINITONAUNITINNY LAY

1w 1 { 1A 1 [ @ a o a
ﬂ’spJGl’J’E]EJ"IQﬁulﬁJLﬂﬂﬂ@"JJ’fﬂﬂ"liﬂfJ‘]Jﬁu@\‘]fﬂﬁ’f)ﬂlﬁﬂ“l/]’lﬁ"l\‘]ﬂTEJllf'?]}%"lﬂﬂﬁ?Lﬂﬁ'lﬁﬁIa%ﬁﬁﬂ

Classification Table’

Observed Predicted
SIRS
l3iia ne Percentage Correct
Step 1 SIRS laiina 12 15 44.4
(e 9 54 85.7
Overall Percentage 73.3

a. The cut value is .500

5. 8119NIIUIY Nagelker R Square U049 @IS WAOADUMTAIAA AFHLIANY AN

Aiheszninedida AumsinangueINsauaueINTonEUNITIMevediien 1asuns

iaareanoaluszey 24 ¥ Tuanaarda

Model Summary

Step -2 Log Cox & Snell R | Nagelkerke R
likelihood Square Square
1 72.377" 341 484
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1w a @ a : t4 a 1 [ )
6. Mmdulszansvosnunlsoase 'ﬁﬁ'"lﬂJ"liﬂWfJ'lﬂﬁmﬂ']ﬁlﬂﬂﬂtjll’EJWﬂTiGI’E)‘]JﬁL!fNﬂWﬁ’ﬂﬂLﬁUVI'J
1 FVA til Yo (% 1 Y o'/ v 1w
iNﬂ'lfJGlI’ENQl]')fl“l/lvlﬂﬁ‘ﬂﬂ1§NT@@%ﬂﬂﬂﬂﬂiuiZﬂZ 24 F1 1K aHIAR

Variables in the Equation

95% C.1.for
EXP(B)
B S.E. Wald df Sig. | Exp(B) | Lower | Upper
Step 1° ASA 1.379 535 6.647 1 .010 3.970 1.392] 11.326
BMI -.505 297 2.887 1 .089 .604 337 1.081
SAS -1.600 4441 12.965 1 .000 202 .084 482
Constant 3.091 1.701 3.303 1 069 | 22.007

a. Variable(s) entered on step 1: ASA, BMI, SAS.
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