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FLUID MANAGEMENT FOR POST ABDOMINAL SURGERY PATIENTS:
EVIDENCE BASED PRACTICE

NANTAWAN CHANGAM 5337284 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: PONGSRI SRIMORAGOT, D.N.S.,
TIPA TOSKULKAO, Ph.D. (NEUROSCIENCE)

ABSTRACT

This study aimed to systematically review the evidence regarding fluid
management in post abdominal surgery patients. A total of 40 research studies
published between 2000 and 2012 were selected based on the PICO framework. Of
these, eight were level 1, 14 were level 2, seven were level 3, two were level 4, six
were level 5, 1 was level 6, and two were level 7.

Post abdominal surgery patients tend to suffer from postoperative fluid
imbalance. The incidence rates of fluid imbalance have continued to rise, which is
considered a major problem due to prolonged hospital stays. According to a systematic
review, the patients can be divided into three groups - those at risk of fluid imbalance,
those with a fluid deficit, and those with excessive fluid. Nurses need to have a
practical guideline for early detection, providing care, monitoring, evaluation, and
managing fluid during each phase - before, during, and after the operation - so as to
ensure patients’ safety and prevent complications caused by fluid imbalance.

The findings of the present study can be used as baseline data to further
develop clinical nursing practice guidelines on how to manage fluid in post abdominal

surgery patients, with an emphasis on nurses’ roles.

KEY WORDS: MANAGEMENT / FLUID / POST ABDOMINAL SURGICAL
PATIENTS / EVIDENCE-BASED NURSING
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Smyth, 2002)

P = éﬂaadwﬁwﬁmﬁm (Abdominal surgical patient)
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ﬂ1ﬁﬂ§ﬂ‘hﬂﬁ‘llﬂﬁl§l1 ﬂiZLﬁuﬁMﬂaﬁi’W (Monitoring, Management, Treatment, Prevention, Fluid
balance therapeutic, Fluid balance assessment, Fluid management)
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0 =ﬂ15lﬁﬂﬁhﬂﬁ‘§1 anufinlndvenii n1ziiuAy nzanatih
MINANIZUNTAFDY T2821IA1NTUBU ITING1VIA OATINIIFETIN 1@< (Fluid imbalance,
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Morbidity)
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surgical patient and treatment and complication)
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giherdnreeios nazmstloany tazn1zunsndou (Abdominal

surgical patient and prevention and complication)
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Aiherdagoatos uazmstlesiu wazdnsnsidedia (Abdominal
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2009; Lobo, Macafee, & Allison, 2006)
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o Y a 1 A 1 = =\ o Y a
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1 O

IS oy = IS =
HATIZVIAUT TINOINTFULTULNADLITN LAl Glu’iNﬂ'lfﬂ‘]JWﬁﬂiJﬂ‘UuTﬂ’JfJ (Rostom et al.,
2006)
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U g
Y
o

‘]Ji%ﬂ@‘]J@g{’JEJ ﬂ”lifjliyjl?ffl!,ﬁﬂﬂ maqaﬂuaammmmammﬁuuaﬂﬂ‘umummmuwa FI@ ﬁﬂJLﬁfJ 2.1-

U

32.2 Haaans/¥ Tua (Brandstrup, 2006)

Y
= o

Y AY Yo Y] a = A A
- ﬂﬂ?ﬂﬂhlﬂi‘]_lﬂTiNT@@LL”LI‘]JQﬂmL!i]gllfﬂiqmlﬁﬂquﬂﬂﬂ’ﬂlﬂﬂflﬂﬂ

9
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(Brandstrup, 2006)

Y1 A~ = gl a a v 1w
- E:!‘]J'JEJ‘V]SJﬂ?igiglﬁﬂi!'lﬂ'lﬂﬂﬂﬂﬂ@iﬂi%ﬂzWENNW]@ JADINTTLUAS
g/ o3| = a aa o a ' I
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3 A a ; = = 3’ ' '
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81%13 (Brandstrup, 2006)
Y1 A Yo :I A o 1A A Il
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19 [ Y 1 ld‘ 3 2 2 % =
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INUTZIZHAINIAR (Luckey & Parsa, 2003)
I A~ 3’ a = (;y a 3 T
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Y
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v Y
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Yo oy 1A A A g‘ n 9 4 g; ~ A Y
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1 9 = a a =K A Y oy A
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31 a 4 { 1 ] H
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ANuFeUTZeZNOUNIAR 13U Ringer’s Lactate, Saline, 5% D/W (5% Dextrose in water), 5%
4] Y ' 9
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A =\ a A = 3’ [ 9 A 1 2’ .
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[ :I o 1 S v o a
(Bamboat & Bordeianou, 2009) tsia151111)52ianneaaseainanensudedlveaien il
o ¥ L. A gy J ¢ o o
M3UN 14 (World Health Organization, 2008) tifaldansiiilseinnaeaaseanisseiinszialy
v v v 2
m3 1 ludiheniitlgminmshnuvesla msizenni I ladendhiwniu (Grade, Quintel, &
Ghadimi, 2011)
Y v I
12) Ysmamsthnlddmsudihengudesnounida
Y Y
1.2.1) 35ms IdansheivuuiniaiifadlSuaesii
oA 9y A
awnsoduiums lavanegiluuy Ao
Y
- nouridaldarsih Ringer’s Lactate Solution 1
9 v Y
JaaaasAmina 1 nlansu/a Tuatazaatineee1115 (Muller, Zalunardo, Hubner, Clavien,
Demartines, & the Zurich Fast Track Study Group, 2009)
Y
- wenIsMs I enshmuuuIneaiifialsuaes

Y Y [
111 (Restrictive Goal-Directed Fluid Therapy) nourdafilelideuasoudrld Idarsiiuie

A g/ g’ { Y A Aaa g/ v W a [ ) Y
339A01115Haz a1 1% 5% D/NSS 1-1.5 Haaaas/Ahniindd 1 nlansu/an Ty 1i
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Y v
Lactated Ringer Solution 6 Haa0H37 APl 1 nlansu/an Tug (Futier, Constantin, Petit,
Chanques, Kwiatkowski, & Flamein, et al., 2010)

1 o oy 19 ¥ oy A ° 19 Y
- ﬂ@lilﬂ']ﬂﬂﬁ”lﬁ‘l!Wll‘JJGlWﬁ'?iu’]ﬂ’mﬁﬁﬂﬂmﬂﬂﬂ’]uﬁﬁlﬁ

A

animathn nsd lensiuaze s (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007;
Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007) lumafeIny nourIfa 2-6 Gi%’JINQ
mgﬂmGl,ﬁ’l?jﬂaﬂ%‘u1‘;mN1J1ﬂﬂ%'aGlﬁ’msﬁymﬂuwumuﬂ?mmﬁqaﬂuﬁﬂmwzﬂ'auphéfﬂ
(Hubner et al., 2010) Wnarensth@ilgilszaina 5-10 faasesnimiings 1 AlanswaaTug
(Bamboat & Bordeianou, 2009)

12.2) s iensiuun lidas s fo

ﬂﬁju"laji‘hﬁ@miﬁyw miaasondiaenourda laodie
mmmﬁummimaﬂﬂiﬁuqq”lﬁ’”laji‘hﬁﬂ (MacKay, Fearon, McConnachie, Serpell, Molloy, &
O’Dwyer, 2006) AoumndalilSamsilsuanaanoanced 10 Tadaasaiming 1
ﬁiaﬂﬁ’u/%’aiuq (Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007) ﬂ?ﬂiﬁ}ﬁ’ﬁﬁ%ﬂN
NADALBAA AD 5% D/N/2 1,000 Uaaans ndnGaiaze I nduiiveiy (Nisanevich
et al., 2005) Uninaasihilide 10-15 fadaasahmings 1 Alandwsalug (Bamboat &
Bordeianou, 2009) i’ji]i;‘ffumﬁSﬁtﬁﬁ’ﬂw“lﬁ%u%uﬁuﬂ?mmﬂﬁﬁ1a$ﬁa@ﬂ1u11@iazﬁf;’aiuq Tag
vimiiing anugu Tadia sanmaduueaiale Usinaeudonnaeszine a3 Tulnaiu
1l ums fvuaysnamshi iuagihe (Bamboat & Bordeianou, 2009)
2) mssamsanaivaerdn

o

Y 1
2.1) siavesensihn I ludihenquidssvaziiga

gl a 4 { 1 ] H
2.1.1) arshilszinnasaneaassan v dilenguid
d' 1T o A . a t;y d' =S
anudesluvuziida Ao Ringer's Lactate tws1zenunsovamelsmanhngaydellluvag

H1da'1AA (Gan et al, 2002; Hubner et al, 2010) M3 l¥ansilssinnasanoaases

Ringer’s Lactate, 0.9% NaCl ludiherdaiinadnufesioamsizesngnidu uazsingn
(World Health Organization, 2008)

oy a P 9 I
asilszsanasansaaosai I¥a 11111 Normal

saline 1AZNUNFIVAANIZUNTNFOULAZAATZEZ1IAINTUOU T59Ne1U A Ao Jilelungy

Y

(3
v v v
idoudoaugaiinnznanzunsndouanad 59% (Varadhan & Lobo, 2010) M3 1dasiim

=
y

diutlsznevveunas IspeuluseninaiidareinanonszUIUMS Renin -  Angiotension

Y
A

pathway WH1nvesansihilidiudsenevveanie Tafen AoSNYITLAVVDIUTIAY Oncotic
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A =K A o v Y g; 1 o
Tunaeadon 39UMsUULHABINUMS IHa1511152107 Iso-osmotic crystalloid TUszazrIdn
(Bamboat & Bordeianou, 2009)

g’ o { 1 [ H
2.1.2) arsilszinnaeaaesan 1% ludironguidl
v ' 4
anuides luvuzHIaa Ao 6% Hydroxyethyl starch 1W51zliHaAoMINNIUDE1NTod1ARINS
[ Y
anavewTunandeanoonainialalu 1 wii luges@ugan1skiAa (Srinivasa, Taylor,
Sammour, Kahokehr, & Hill, 2010; Gan et al., 2002)
Y v [
2.2) smamnsihilddwmsudihenquidsivaziga
ad Y c;y o w =) g} A
2.2.1) 35ms Weansihmuuuameadinadsnaeasii ae
v Y '

- GuldasimdniSuaneaa 30-45 WA vy

Y v Y
iAalH Ringer's Lactate 1 Haaansaimiinga 1 nlansw/anlue Iensihilseianasanea

J a 1 a A aa 3} v @ a o o = A Y 3} <
asendSua luinu 5 Haaansahmindd 1 Alansw/an e vanaeans 1iansiugeg uay
IUIUNINAY (Hubner et al., 2010)
Y Y v

- vazimdanguitnaasi WSuamsieg 1,500
Haaaas aviniimsgadedontsyuia 500 daaans (Khoo, Vickery, Forsyth, Vinall, &
Eyre-Brook, 2007)

Y Y
- luszezimdalddSuaaisiii 5 Haaansnihmiings 1

D

nlansw/an Tus aunsaldenszduanuauTatia ldninaA1 Mean arterial pressure 1109071 60

Y 1
Haawasdsen flaenzesndesniios daaansaihmiingd 1 nlansu/alue (Muller,
Zalunardo, Hubner, Clavien, Demartines, & the Zurich Fast Track Study Group, 2009)

a

Y oy a J a aa
- Gl‘l/ifﬂﬁlﬂﬂﬁgLﬂﬂﬂiﬁﬂ@ﬁﬁﬂﬂﬂﬂiNTﬂ! 7  Waaang/

O¢

a @

oy v W a [ a'.l d‘ Q‘ 1w Q'J o‘/ d' A Y aa %
1H1InA7 1 0 laniu/a luadeiueaaalusi Tuausn 1 luamas 1y 5 dagans/Aiviingn
a @ o 2’ 4 Aa Aaa oy YY) a I
1 Alanswa1Tus vazldansilsznnasanosdns Voluven 7 HaaaniAlmiinga 1 nlansu/
#2734 (Holte, Foss, Andersen, Valentiner, Lund, & Bie et al., 2007)
adg Y 3’ 1o o a 3’ A
2.2.2) Asms Idansiwuy lusidalsunamsii e
Y Y
- nqu lddrnamsihvaziida Wasihlsue 125
v Y
Nadans/ 4 1ue nieliasii1ddnd (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)
[ Y] oy a 4 Aa Aaa 31 VY] a [ cL
nivvazmdalimsilszinnasanoanosd 18 Uaaaniaihmiingd 1 dlansu/slue uay
Y '
Voluven 7 #28a95/4M1nA2 1 nlaniu/a1 1ua (Holte, Foss, Andersen, Valentiner, Lund, &

Bie et al., 2007)
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3) MSIAMIANITHHARNAA
Y [ v
3.1) wiavesansthn g ludihenguidsanasida
gl a 4 { 1 ] H
3.1.1) arsilszianasaneaassdn 1idienguiil
d' [ | Y] A 9 g} d‘d ! g} = 1 a a
anudeeluszesnaiga ae Idasihildiunguvesimianazingons Usuiw 2.5 aas/
Ju saunums ldaeiieIanuAuanAldeanf1dI1una1d (Central  venous  pressure)
Y Y
(Boecxstaens et al., 2009) M3 1#a311191ia Hypotonic Tutsumamnungihegeey fisluszey
1 L% L% (% LY o Y a [ T Y A o Y a =)
nourIdAn vuziIAn taznasiidaovi lmnasuaeundileld Ao i ldinan1iz Taden
A c; d' (% = A a Aa a =1 o Y a oy a A
Twidead msasuulasvesszaulxaouluwaoa 1 Jaalua/aas dnaiildmatitnuvse

a

Y v v v
i lane 280 daddas ludihemedlvaiorg luunatiiumings 70 Alansu uazdihe
v

1
A o % a

vy imnAtiiminga 48 flansu drszauves lmAoudind 120 Haa lua sz 1ding
Y 1
awesumnilugiegeeiy (Lobo, Macafee, & Allison, 2006) 19adsHan@ee UM N0
o o A o J Y 1y
sziaszTaloasinInundihogeey
v
o 4 1 1
3.1.2) msldasinlszinnneaassauniiieluszes
v 1w 1 Jya A = A @ = J Y 3’ a
nasrdargliudTnataeanesnnnialaluy 1 wnwnnnmsiastinlsannasaanea
4 1 a 1 a
aved 1aziMIVUAI0ONTIIUANT INTIZAINITOAIUVANTZUDNS InaiouTaia (Abbas &
Hill, 2008)
Y [ [
3.2) Psinamaihnlddwmsvdihengudsdaida
an Y c;y o w ) g} A
3.2.1) My WMensihmusumuinalsnaasti ae

9 )
- luszeznawiaa lilvasi Wenduldamedie

9
1 o a A

[l Y Y
TRhelasuasiiasommsyasenialin laasadrems ldaui Tsau + 111 600 adans

Y

Y a 4‘ a9 9 ] [ a c; 1 a A [
vz ldduman 1 aasan win lulidery 1w anuau Tariad1ndl 90 Taamaidson vasan
Y Y Y 1
Tudaanuaulanag 2 ase vasdaiun 1 dmearuilaaizeen 1dsudszniuemis
gl = d' gz Yo a [ " v W d' o Y a [
wianla nazihwau Tdsau auild uay 2-2.5 aas vasidaiun 2 haelderusnadu
[ Y
nasoon auiazsulsenue1ms 1d1Una (Holte, Foss, Andersen, Valentiner, Lund, Bie, &
) Y Y '
Kehlet, 2007) viderdalianiimiathansal lisatihwazeoms Sulisulsemuemslag
ionszdumsiiuvesdr1d (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)
Y Y
- ngudinalsuamsihldasimasiidalsznm
a J (a a Y] A Aaa A Aaa
AsaRaanenlsual 1.5 ans/ U A A9 0.9% NSS 1,000 Uadans uaz 5% D/W 500 iaaans
Y
(Vermeulen, Hofland, Legemate, & Ubbink, 2009) #adr1da 1 Tungalnaisii uazamnsaln

oInszauANuaU Tatia IdnINA1T Mean arterial pressure 110001160 Naawasisen aaing
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Y '
90N1108NI1 0.5 HaaansAMIndd 1 dlansu/42Tua (Muller, Zalunardo, Hubner, Clavien,
Demartines, & the Zurich Fast Track Study Group, 2009)

1 Y Y
NAANAIAININATUINATIANT AT INIIAG

9

o w oy = Yo A
1NATITUININNITNUNIU ﬁ]ﬂﬁﬁq‘ﬂllﬂﬂﬁu

Y

- YaAUIMINNAAITII
Y

i]1ﬂﬂ1§ﬁﬂ‘hl'l'ﬂa18ﬂ1§ﬁﬂ‘ﬂTW‘]JCh N139109 8151191

J v 1w g

Y @ 9 Al o a ddgl = 1 A dy
lwwaawﬁwmmmﬂ“luggﬂ’Jsmwmmz‘uumqmummmmu o W“]J’J'lﬂ1i!,ﬂaﬂuhlﬂ’)ﬂ'lﬁ/\lu@’)

o v 1 v 3 a a v %
GU’E'Na'IVl,’(?f}WﬁQNW]@LT) ﬂ15lﬂﬂﬂ1ﬂ]$uﬂiﬂ°§®u ﬁ’f] NITINAULLNALLYN ﬁiﬂﬂi?/@ﬂlﬁﬂﬂlﬂﬂllﬂ@ﬂ?ﬁﬂ

Yo (Nisanevich et al., 2005; Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz,
=2 @ 4 9 1 Y 1A o 1w 3 o 9 1 o
2009) MnMsAnEIvesFUILesuazane Tudihedlvaiiidauzisedr 1d v 1uau 156

v
AU NUBATINIIAANIzUNINFou lunquinaaisiil (Fast Track group) 10% Hoaniingu 1

[

v Y
3111913111 (Standard Care group) 34% 0819NedIAYNNADA (P = 0.002) UBNDINUHTINUN
v v
sreznaImsuoulsaneuialunquinaasii s Ju) desndinguludinamsii o u)
= kY @ = a A I a
(P < 0.0001) (Hubner et al., 2010) FigoandoInUMIANEIveIg A3 Weidn Tila uaz

9
a o v v 1w ' 1 o @ o Y 1 1
ul’i]i‘]Jiﬂ WU’JT?%EJ%L’MTH’OMI?QWEJ'HJTaﬁaQW"Iﬁﬂiﬁﬁ’)"l\‘]ﬂﬁji]fﬂ"lﬂﬂﬁﬁ‘lﬂ (5) ﬁ'@ﬂmmqu

U

Y
lidriaasii (7 3u) edniidediignieada (P<0.001) (Khoo, Vickery, Forsyth, Vinall, &
v v
Eyre-Brook, 2007) M3 1xensiiineusida liamnsasisaamsinannuaulatiad uae1as

Y a t;y a oy A Y A o oy [l 1A o Y 1a 3’ o A 09} A
ldinanziuau eshaldwesnuanaaii lilamei IddSinanihauaanudsuanin

=S 1 o 3 a

quydounzrife (Brandstrup, 2003) das1MsideTIinanasedeiivednyneanalunqudihe

u g

]
v A

] = o w 3’ Y = [ s A A o w g} ] LY
ININANUNITAINATITUT (P = 0.005) @ﬂ’mmaawwmmumimﬂﬂmsuﬂummmmmz

3

=~

v 1w

Y
vasrda uaz lilinnuuandeiuvessasimadeiiamnialiarsiigaaside Tungu

Y
NNAT1511 (Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz, 2009) LaZ310N19 ANy

Y o o Y S o Y A @ {q o .
youun Idnuazues i Tudihenziied1d g ni1Aan 14 Fast  track post operative

v
o w o A

] Y
protocol AiMsTiamshumzrida Aeldsuaisii 1.6 ans uSeuieununguludinaais
g’ A Y 3’ a J 1 o W 3’ =\ @ o Y A = ' a
waelasumsi s aas wunnguimamsihiimsnduuiimiivesleadnii uaziia
ANTUNTAFOUNAIHAATIDEATN (Bamboat & Bordeianou, 2009)
- dor@aveamsdnaasi
Y
mstnan1zunsndgou Aslunguiinaaisiiny
Y I
ANZUNTNFOU 56%  uINNngu lidnea151i1 36% (P<.007) Taga1nzunindouiiny

v ] Y
Usznovldre msinauwanen Jsossyonay Fanulunguiinadisii (33%) winningy
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9

lidriaasiii (12%) egniivedinyn19ana (P=.03) (Futier, et al., 2010) msfade lunseue
Tariandariida ﬂ'sjm"wﬁ’@miﬁﬁmﬁﬁmcﬁaaluﬂimﬁiaﬁ@ (44%) mﬂﬂdwﬂzjm"lajﬁﬁﬂmﬂiyw
(15%) 98 NTUTBTAYNNADA (P=.007) (Futier et al., 2010) ﬂtj‘JJfﬁWﬁﬂﬁﬁﬁy”IW‘UQﬁamiﬂﬁﬁﬂ
ANUATEA (17%) mﬂﬂdm@ju”laiﬁwﬁ’ﬂawﬁménﬁﬁf&ﬁﬁmmmﬁﬁ (P=.04) (Futier et al.,
2010) 1INMFANEIVBILNAINT (loToU LNARBUUIT 1esina uay Toduwes wudmssada
miﬁymazﬂ?umimﬁﬂwé’qmﬁwﬁmﬁaﬂué’ﬂ’mmﬁqa"whlﬁjclﬁauiuazmﬁwﬁﬂ Tuawnsn
¥IYAATTHLIAINITUOU ITINGIVIANAINIAA (MacKay, Fearon, McConnachie, Serpell,
Molloy, & O’Dwyer, 2006) uazwu*hmsﬂﬁwﬁumﬁﬂmﬁﬂuiﬁwmmcf;ﬂuﬂa;m‘hﬁﬂ
mifi}mmﬂ'j”ma;u"hii‘i"lﬁ@msiiw (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)

3.2.2) s lisisalsnaasi de

- ﬂtjullaj%’1ﬁﬂﬁﬁﬁyflﬁ'aﬁi‘;wﬂizmwﬂ?amaaaaﬁJﬁ
151191 2.5 893/9U A0 0.9% NSS 1,500 UAadaATHAL 5% D/W 1,000 Uadans luszesrainidn
(Vermeulen, Hofland, Legemate, & Ubbink, 2009) W?ﬂﬂfﬁmﬁﬂiﬁ!ﬁﬁl% Ringer’s Lactate
Solution 2,000 Hagans aaneny 3 U (Muller, Zalunardo, Hubner, Clavien, Demartines, & the
Zurich Fast Track Study Group, 2009)

Y

- Yapvaamsludnaasih
= J v Y Y A o

MsfnyIveInesiaautazane Tudied Ivanraa

Foalod 1IN 62 AU WUNMTIAANNZENINFouN UL liauuana i ueeeiTed 1Ay
9 v
nuana ae nguldarshaunasgiuananuemsunsndeuiguusaiesniinguiing
a 3’ 9 A A = a a Y] = M [ Aa o 1
USaasii anzunsnsounny Ao Yanuralnavestinle Usessivesedonsninisaane
a (4]
1azlde%3A (Vermeulen, Hofland, Legemate, & Ubbink, 2009) M3Any1veauuuluniay
4 ~ U To :d Ao Y A o Y A =) A
Vo3 latigrmnums dnamsihinaanudieimaad 1d lusewwessz vy lvaisuden
anuau lavia SuilaanneNoenvazrinn (Bamboat & Bordeianou, 2009)
1 < ) [ 9 ~ 1
pd1elsnamdmsuanzunsndoud luguuse 91n

[

Jd o 1 U { @ g’ ' o
ﬂﬁﬁﬂkﬂﬂlﬂ\ﬂ’)@ﬁﬂﬂ]mu asne wmﬂuéjﬂ3ﬂﬁ”lﬁ'ﬁumﬁummmmgmmﬂmmzﬂqmmﬂ
a g’ = 1 (%} an 9 d‘ 1 9 a dy
“]Jﬁll1i1!?ﬂi‘LHVI,SJ‘JJ?]’Nlllm‘ﬂ@lNﬂu‘]m\‘lﬁﬂ@]ellf]\‘iﬂ??%tlﬂiﬂcﬁﬁluﬂ]‘lhiuuﬁﬁ ﬂﬁgﬂﬁl‘ﬂﬂ’w ALY

~ Y S A a Aaa o A A o 3 Y
Nuwarda uHaen I@a@en ANuRadnaneInumMsiele alaongAnl wuau (Vermeulen,

Hofland, Legemate, & Ubbink, 2009)
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Yy A To w :’
- ﬂlﬂ!ﬂﬂﬂlﬁ]ﬁﬂ1§\luﬁl1ﬂﬂﬁ1iu1

A Aan 4

AMIANIVOIAT U Mdtans uxniag a1lanes

'
= 3

a 4 1 o [ a ] o 1 1 { [
uazdad ludihodlugnmaauzs i 1dluguouilagesios $1uau 457 au wudinguil
Y Y
HifamsiuianzunIndou WU ANuAsnAvesaugatiIaZINABIT NMINIBVBILNAKIAA
1 { a 3 v o Jo g’
“laflnﬂﬂﬂ’n uazma:gmiﬂc%'auﬁmﬂﬁuauwuﬁﬂumﬂﬁ'miu1 (Srinivasa, Taylor, Sammour,
Kahokehr, & Hill, 2010)
@ A A A 9 [ 1Y g’ Y
3.3) M3vAMIeIMIouY Nemazimerdesiumstanmsasiia 1dun
- msdamseImstha msigemsiiadanalidioe
v dy A 2 1 1 Y o
avalumsiuanimuazindoulnd GedwwansznuaenisnszqumsiiauveInssme
o Y o o y Yy o Y Y Y :’ d? Y
pmsuazd1 ldnduuhinnlddn ilddihedessaimazeniisnianuuin nazdes
£ Yo g’ A o & A o :’
wawns lasvasimanasadead uilunanuie sy naunu/ Snuiaugarily
1 Y z [ A A a A =K g 1 £ A~ o w @
519Me asiumssamsoimsthaniidszansnmduiludiunianlanudaglunsians
Y ] '
ashdihevdwindga Taemsldameie ldewddranelvdunas uazisuldewdiia 45-60
a0 = [ Y 9 [Y] [} (%] | YY) d‘ (% QSJ‘ 9 Y
wiineumsasfiaide neadielnemaludunds vdwidaiun 2 vainiuldewnilia
4
wisuyaweanahinvia 1 nsudwau 4 a5y mnldewnilranelvdunaslildnds
-7 o o
iidaiuusn Tdewesiuniarasadoad nauny (Hubner et al., 2010; Muller et al., 2009)
ldmeniesvesseninnszandunasriseniio ldeud
1 viieen linurasadeadinsainaroflani lvdunasldauli’la 1dewdlangu
3| o v 1w Y 3
Narcotic [JUszoz1981 48 %2 T naerida nasoniiuldermisusaiuea uaz Ibuprofen lag
o 4 ' 4 1 ] ng J {1 o o
Tiomn 6 $2Tua e 1ddiheansamaou s umeldisiduaauiniida nazeiiag
Paezeonndign 24 $2Tusludihermdad1duaz 72 d2Tuandwdansmin (Khoo,
Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)
pimsthaiinailddielunaoulu vaziidiulu
] o 9 Y] A 1A L.
msinmela mssulszmuems msldewdilain lilidaunauves Opioid amrsnaans
wanzda 1d linaeu Inindarida (Paralytic ileus) (Grade, Quintel, & Ghadimi, 2011) ¥i30
msldaeldemdilianquersnieludunas (Bupivacaine (0.5%) 9 idaaans waufy
Methadone (0.2%) 7 Hadaas USwia 60-80 Haaans/ 24 F2Tug udandwida 3 Ju
(Nisanevich et al., 2005) N33 e rdaran Bupivacaine (0.125%) NN Fentanyl (2.5
[y a Aaa d' 1 [ [ d‘ o d' 9 [ (% d'
luTasnswmaaans) nemeildmaludunds werhaeinldermalvdundeesn nasuen

I [ q’j % [ z
udthadlumsusamveasvlsmuniathanseas 1 A5 Suaz 4 A5 (Vermeulen, Hofland,
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Legemate, & Ubbink, 2009) aualrneniianisaenldaneludunds nas 48 daTueldewd
12108 UaSUYTZNMIU (Noblett et al. 2006)
a v =< 9 =
- mMsusnisdeaaitenisinrieladiesnang 819
A . d‘ 9 Y d‘ [ a 9 [Y] [ -Y
W30Msga Triflo 1 T Uenvenea iietlosnumsinannzunsndouainleandaauerida
Hvenuzii linsldeneszu1e9nnILNIEe111s (Nasogastric tube) (Grade, Quintel, &
Ghadimi, 2011)
= 1 1 A 9
- SUDPANE LATEIETTVIA1NY N1FIUNITTEUIEVD
9 1 9
1o 130110000 1INT MIDAANT YT 1901910519018 HazMT lda1952U1091N
) 9
ATLINLD1115 (Nasogastric tube) A5 latilolUsunaniideanunii 100 Jaaans/iu Hreva
[ Y dy 1 1 o Yy o w d' 1 A d' FY
Mg wonnniimsldeaeszuieaise shlddihedinanianaonlvisene viome 14 luns
1 Y
UsHUANUAAYNA ANUITIIA19) HaIMIAa 1¥U MTIFOIEAMINY  (Grade, Quintel, &
Ghadimi, 2011)
a a 9 1 I
- mMsaanNlssiiunizunsngoua1eq Taesalu
[ [ [ = a oa' d‘ Yo :’ v @ 9 9y
522 3 Suusnradidga Tasnsiiunanalsuaasiinn1asy hmindd anududuvea
a 1 9 9 = 1 [ = =) [ a
pandIulusane  anuduIuveudon MsasraviAl lldasey Taagn dayiiu uay
asanu luTuusnTaemsnsdalusaTuan 4, 8 uay 24 92 Tuanderda azinmsasdeaan Inih
Y s A v . A~ aa =] a
Wala tou lasifneduiiile (Cardiac enzymes) 1iieliomsuandnienain antiunnmsisuy
Y
W1GANATILLTN miﬂ‘]’um&lqamiz (Nisanevich et al., 2005; Benes, Chytra, Altmann, Hluchy,

Kasal, & Svitak et al., 2010)

a v ¢ W (% a o
3. MyszAiumadnsnaIMsdams (Evaluation) Ao Mssziliumanmsiany
9 ]
st ludihenquidesiiedia’ls

[

A A v qw 2y A . g & A o
msaaaulsziumavaztazvad lasindudad iy vazidluunumndina

9

= Y | ) vy Y o Ty
anernadesldlannmazielinuminnzunindeusinmsdanisasila Tasmmwiz
9 U = A a =S g’ [ dyq/ A 9 [ A a a 1 Y
dihonguidesiizinanmsideaugaii Msiandeuthsziuiomsaaamlseliuszningi
9 ]
msihludihenquidestsznoudie
1) MydadyaIusn Ao gun)ls e Fuas oasimamielanazanuanlatia

ll Y a 19 = 3’ ' 91 ' =
asogluszauilng Faaasngihelnzaugaiii 2) miasiasme Tudgihengudsavia
g‘ @ Yo Y g’ Y Y =) v 9 a Y Y 1A 091
agIdsumsdamsasiwdigihensinssoilng ermsthouds asuds duinihanag

. ddg’ v R o U A o A A~ A
Skin turgor AVU 3) ﬂ’li‘]Ju‘V]ﬂi]’lu')uﬂﬁﬁ’l'JgT]@ﬂﬂnﬂ 1-2 G]f'JIlN WTJ’J’]EJJ‘]J'JEW]?JFI')’]?JL?(EN%’]Q
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natiazIdfumasansmaiiodaiidszaniamaasz i daane Siien1s snay
2239 UMz adLegsznINng 1.005-1.030 Ui wauilaaizesnilszunm 0.5-1 adans/
dinga 1 AlanduwdaTue Jufu (Brandstrup et al, 2003)4) msUsziiuszay
miuoulasenludlugiameleesnaisegszring 35- 40 Taawaitson 5) msdsuidusedy
ANUINTUVDI00NFIU 1 UAAAITUINAIIHTBNINY 95% 6) MITAaMANNAUTIaDAIdeA
1Ad H39N15laa183ARIAINANHADALARARIAIUNAIY (CVP) AITNAITEHINN 12-15
uAAs1h 7) MITAITinm Stroke volume 182 Cardiac output ) 1-2 $2Tua A3 TAITEN IS

4-8 an5/11N (Futier et al., 2010; Grade, Quintel, & Ghadimi, 2011)

Yy ' Z
Hianguunaii

1. msszidivgihanguuiaii (Assessment)

v
=

H Y
1.1) MTATIVITNNY 21M5UEAINUIFNATenan1IzvIATh ﬁﬂ

Y
Y

YK ] a g’ Y < g’ ~ ~ g A =R o a o
Athetunani thauie anazifa hatamiied Te1msniela 1390u9 ANUAIRIVEIRINIIY
1y (Poor skin turgor) (Nisanevich et al., 2005)

1.2) mydszidiueimsnuaannludiheszeznasidaresioauuy
A ' o A ° B X Yo J 1A
Wa 1wy anuauladaaadiasazioudnfie ldasumsimannuliiieans (Brandstrup,

91 :’ v A a a = a . 9 1
2006) fheunaininianuiadnaniszunInaieuTafia Systolic blood pressure 110811
90 Nadwaslson MIeanaadInIAANLaL lanandURIAANIANIT 50 Uaawasidsen u
ﬁjﬂﬂﬂﬁﬁﬂi 335?1’31%51!1’611?@1%1 1) (Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006)
Y
Fas1maauiialaninnin 20% veaa1lna ¥3euINAIN 110 ASY/UIN anuaulaiaanad
Y

11NN 20% HIoTeNI1 90 Hadmaslson uaasfileu1ati (Nisanevich et al., 2005)

1.3) anuduluviaoaaoadiaIunall (Central venous pressure:

' Y

CVP)  @adtieenialnd Ao 12-15  wumuasiii anvaduluvasaidoauasvsdon

o A 9 A 9 1 a g} A A =\
(Pulmonary artery: PA) @183 n30/12801A1 CVP 1i08nd1 5 tyudiasyii aengileiniy

Y

V1A The Society of Critical Care Medicine’s Surviving Sepsis Protocol L& weunzIuthwineg

9

nMInIuguszAUANUANrasadoamdIunatslugdilensll fe 8-12 wudasii uaz

L%

9 1 1]
12-15 wuawasih ludienldiniosomelondwiidae  Tun1aasaduduen Frank

Starling curve 52 NdieuNauGL IdSIMsTIemAnlonnuaurasadeamdIunag
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WY 67 suRmasih nazgeuduomANUR U ADAEDARIEIUNA IFY 10 wuAmas
ﬁyi (Singh, Kuschner, & Lighthall, 2011)

1.4) Yaezddy manuolesimnzvesilaazannunidi 1.030
(Nisanevich et al., 2005) flaa1zoonilosnii 0.5 fiaaans/Alandwan e samstiufing iy
sudhitesnitsumhiduesnaini1ine (nake < Oupu) Armrndufuveadongs
(Hematocrit) Hludu (Gan, Soppitt, Maroof, El-Moalem, Robertson, & Moretti et al., 2002;
Wakeling et al., 2005; Heitz & Horne, 2010; Bamboat & Bordeianou, 2009; Monnet, Rienzo,
Osman, Anguel, Richard, & Pinsky, 2006) é’ﬂaaﬁ"lﬁ’%”uﬂ?ummﬁfm?mmﬁfaﬂ viimai 1
Haazoentieondi 05 fadans/flaniu/#1Tus (Brandstrup, Tonnesen, Beier-Holgersen,

Hjortso, Ording, & Lindorff-Larsen et al., 2003)

2. msdamsmsiludihongunaih (ntervention)
msdamsmsindeuda
D) wiavesmshn ¥ lugihenguinmideusisa

1) msiszianasanoaasedn i ludiiongu
Wi Ao

~ 425 1¥an51ngu Hartmann’s  solution ABWHIRA
Lfimmﬂmm%umﬁmmzmiqm‘fmazmmiwﬁuﬁmﬁuﬁNasaiamsqmutﬁmfmaﬂMﬂ
519M18 (Wakeling et al., 2005) "lué’ﬂ’mﬁﬁ"n;ﬂuél'mllé’ﬁim"ﬁm%m"flﬁﬁauméfﬂﬂﬂiﬁ’
Sodium dihydrogen phosphate dehydrate foUA1A 3 #2111 a3 lifanaiimauny e st
13219 Hartmann’s solution 1150 Ringer- Lactate/Acetate solutions i3 remsasoud 1dinade
o mgaﬁymazmﬁaui' (Powell-Tuck, Gosling, Lobo, Allison, Carlson, & Gore et al., 2009; Khoo,
Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)

- aanamsaathnazesneuriida Tagoygali
é’ﬂ’w%uﬁymwﬂmllmmzaz 2-6 $2 Tuanourda Lﬁa‘n@Lmumaﬁmmﬂ?mmﬁ%ﬁqmgﬁﬂﬂ
snmsiasenluszezieurda uaziulfasimanasaidensmdsnnis uaneaan 30-45
it Tao Wanstinlszinnasaneaasud Ringer's Lactate naunuawSinuiigudelusses

NOUNIAA (Hubner et al., 2010)
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FYR A A = g’ ~ (]
- NﬂaﬂmeﬁQiyLﬁﬂumaﬂmﬁmﬂizuleﬁﬂN

nazInzeTIHIeTo M R ude A3 s mAUNUEIE Hartmann's solution 130 0.9%
NaCl (De Silva, Scibelli, Itobi, Austin, Abu-Hilal, & Wootton, 2010)
1.2) msriszianaeaased i i ugiendguinai e
- arslarsinlszinnaoaaned 15y Albumin,
Hydroxyethyl starch, Modified gelatin 130 Dextran 131eliszansnmlunsas ﬁyiﬂﬁﬂl%W
viaeaidon MoiindSinaudeaiionninialalu 1 u1f (Abbas & Hill, 2008: Gan et al., 2002:
Grade, Quintel, & Ghadimi, 2011)

Y
o/ U

9
2) Wsunmasthnlddmsudihenguuiaineurda
Y [ v Y
Yswaesinldludienguuiaasiineudidane Inaisii
a J a a aa . 91 = g’
ATAnoaaveAlIIal 1,000-2,000 Hadans (Wakeling et al., 2005) Tugilenimseatiuay
3 ' "W = 9 3’ a = A
oslunanuneuidanIsims lasilsznnasaneaassa Ao 5% D/NSS 3D 5%
a a aa ) J a '
D/N/2 naunuluilSuna 80 Tadans/42 1149 (Brandstrup, 2006) 130 lineaased 1uyTue 14
v
AITNINNTT 20 Hadans/AM1nad 1 nlansy (Abbas & Hill, 2008; Gan et al., 2002; Grade,
Quintel, & Ghadimi, 2011)
MIIAMIASHIVUZHIAA
9 v Y
1) sHavesasihnldludihenquanathvugriga
g} a o { 1 ]
1.1) eninlszinasaasaacsan i ludihenguuia

Y
%

Mvazrda Ao

4 1 1Y oy a 4
- wedthe'ldsumnaan Idasiinlsznnasanoanosd

G
v

Y Y
U5 4 Hadaasaimiinga 1 aTansuan Tus vauzrmdauaz Idasihauuuamalianie
4
mueIMsneaain (1 luduuinnidi 90 asyui usewnnii 20% 1nA1Lnd anuduTatia
v v Y
#1131 90 Taawassen usemnnanduinnii 20%) 3219 a1311 Ringer Lactate Solution
Y
250 Jadans Meavasadead dvnilaanzesntiosnd 0.5 TadansAihmiindd 1 dlansu/
3 ' v Y
1149 Annoi 2 93119 1 enstihdh (Nisanevich et al., 2005)
Y 3’ A g = = A
- s lasimaumuiegieimsgadadonnin
[ Y g’ a < 9 Y a 1 a A
msMmaa minlnesilszianasanoancsanaunu a1 lulsuna 2-3 imaeslsunauaen
‘ﬁq illulﬁ & (Brandstrup, 2006; World Health Organization, 2008)
g’ o 1 1 2’
1.2) drshilszinnneaassan i ludienguaiaiin

VULHIAA 7D
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Y
o A

3‘ 7q Y a
- msthilszianaeaassa l¥lumsnaunudsuaiim
[ Y 1 3’ a 4 1 [ g}
quidsluvazidaannasilssnnasansaassa msizasarglumssniaugaii
FIEY 1 3’ a 4 1A s Y [l 1 A aa
1danasisennnsanoancss ualsuaneaaosan 1y bindsuinni120  aaans/
Y Y
o v o a (% . . . o )
W minda 1 Alansu (Grade, Quintel, & Ghadimi, 2011) T¥asihseianaeaasedilsunm
250 HadAATNIINADAIADAR AINEAT Goal Directed Therapy group 1 ¥IoMNLUTNMADAN
Y] ' 9 ~ Y oy :j I P
ponIntaleedeilns 20% neluar20 win wazlvasiguiuszezoiinsanadvos
[ Y
YSuaaeanosnintialanielioMmsuaneauean1zIAivaeiIAa (Pearse, Dawson,
Fawcett, Rhodes, Grounds, & Bennett, 2005)
Y [ Y
2) sunmasthinlddmsudihenguunaivugiaa
[ 4 1 [
- MIARYIVRIF VLB AT AME tAUBUUEINVNLHIAATH Ringer's
a Aaa g’ v @ a 1 o'.l Y g’ a 7 (a 1 a
Lactate 1 Haaans/1imiinda 1 dlansu/anlue Iansilseanasanoaasedt/sunalimu s
Y ' )
HaaaasAiming 1 Alansw/an T wie enszquanuaulaiailolnl Mean  arterial
pressure  A1241108A1 60 Haawaslsen ashuiunil 1 $1lue flaanzeentiesndi 0.5
Y v
HaaansAmuned 1 nlansu/s 1ug (Hubner et al., 2010; Muller, Zalunardo, Hubner, Clavien,
' v
Demartines, & The Zurich Fast Track Study Group, 2009) é’ﬂ’;&lﬁﬁm’;wmﬁwmzmﬁmz
[ [ ] A o 1 VA dgl =\ Y oa' =
nuNMANNAUrasaaeadIaIuna1e iNAIN Adsiins Iasilseinnneaaseanse
a J a A Aaa o [} <3 o [
AsanenaouRllsua 200 Jadansnvaoadoamnd19sIAsd neunuiimsithseTeerms
N9ARNN 1BY FNT Capillary refill 1a2IMITIAANUAUHADAROARITIUND NOULATHAY
Yo oy =} 9 Yo g’ 4
1a5uaaiin 15 WA (Powell-Tuck, et al, 2009) dilendsezlasuaainlszinnasanosa
a Aaa o k) 1 = A a A A
(Haemaccel) 250 Haaans luna 1/2 -1 ¥ 1ue dwn lununiimsmuvestsuaaeaiiosn
k4 ' 4
11012191y 1 59 (Stroke volume) 1NN 10% 1150 ANNAU luMARALRBAR A IUNA TN Y
1 A Y Aa A [ dyl =\ Y 3’ c’g‘ =
WINIMUITONINY 3 Hadwasdson UsFNAsziims lasidszinnaoaaseadion 250
v Y v P4
ladans vserntsuauaeaiiesnviniialalu 1 a%e (Stroke volume) LNNIUNINAI 10% LA
anvsuluvasadoadiaiuna1e anawNNNHUTaMAY 3 Taawasdsenadsezimslians
g} J a aa o g} .
Hlseinnneaanyn (Haemaccel) 250 Jaganslunal 1/2 -1 %2 Tuas (Wakeling et al., 2005)
d‘ =S A LY = Y oy J (a Aa Aaa
Wolduaoavuzriiaavzimsnaunu laglvaisilszinnaoaaceadSum 1 dadaas/
Usmnandoangde 1 Jadans (Pandey & Singh, 2003)

MIVAMSTATHHAWNAR

a g’d‘ Y 91 1 2’ v 1w A
1) Gﬁummmiumiﬂu@ﬂaﬂﬂqmmummmm 8
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oy a P U 1 oy
1.1) grsinlszianaianeancsan Ingienguaiaiin

Tuszegndeinga Ao

Y
o 1

9 Aa =
- AheNUMIgaTeN100ANNAIYIZUILAI) JNN3
= = a o g’ A = = g‘ a A
ey azimsgadeivansiwazinge Ty Tasmsgaderihlussvumadueszing
9 v E4
mldmsgayde Tmdeutlszana 60-100 HadTva/das srsiiinds i ludihonguil Ae a3
9
ﬁ"m’qu Hartmann’s solution 139 0.9% NaCl (De Silva, Scibelli, Itobi, Austin, Abu-Hilal, &
Wootton, 2010)
2} 4 { 1 [
12) msldeninlszinnaeanssanlddilonguuia
g} v 1w A
i luszezrdwida fo
3’ 4 = =3 (;y Y
- msihlszianaeanssntzoangnd lasnsaair 131y
A v J = v v S Y e w A =
naeaeaszezaY lrasinlsunadeslumsunilymiviaiii ividndunuiios nagi
HaROMIVUA18T 08 (World Health Organization, 2008)
Y [ Y
2) Wsmamsihnlddmsudihonguanatimdainga
a :I a 4 sq Y 1Y 1
Ysnamninlszianasanoaassauazaeaassan lnundiliengy
Y
et luszezndrdn fo
PR Ao J <4 v 1w = Y
- Tugihenimsaatihwazormstunainuvasidandsing v
Y
0 a J a a aa
astinlszanaianeanssd Ao 5% D/NSS 130 5% D/N/2 naunuluiiuw 8o Naaans/
¥ T4 (Brandstrup, 2006)

91

@ [ o 9 = oy Y g‘
- Tuszozndwiida 24 $2luausnigirelinrznailvasin
Id a A Aaa Y Qloy =
U521ANADAA0YA 6% hydroxyethyl starch UTuas 250 Hadans vazausalit las19nlu
YSatiesnimsewindy 50 Jadans/41ue 1A Stroke volume (i Cardiac output 1
(Futier et al., 2010)
9 Aa S A a oA '
3) Tugiheninzuaaisiniesninmsgyde@sa A1A1Y
[Wuduveuanatiosn 25% A5 1naiulszneuvodaoanaunuilszian Whole blood 30
Packed red cell 1ie3sny15zaud Ty Tnatuliunni 8.5 nFuiasaas 1wa1aun (Fresh frozen
A Ay A o 2 o A Y Y a ' Yy 9 A Y '
plasma) Wy UABINUMTHAIAIVE DA 0171 18%A AIANNTNTUVOUARATDEN I
25% A15imM3 laulsznouveasaANAUNY (Hubner et al., 2010; Muller, Zalunardo, Hubner,
Clavien, Demartines, & the Zurich Fast Track Study Group, 2009)
[ Y] 3 o 1 4 o
msldiaeanaunuludiheidauzsedr1dIng v ldinesnun

535‘]J§113J1ﬂaﬁu1ﬁ}1ﬂﬂﬂ’ji 8.5 NSUAATANT (Abraham-Nordling, Hjern, Pollack, Prytz, Borg, &
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Kressner, 2012) Ailoniimsguydaiaonainmsiidanasiinis 1fidealszian Whole blood
1 [ ' 9
%50 Packed red cell (a8 lumsvuaeandiay o lia1d 1uTnadu (Hemoglobin) 1WiNAL
98191108 20% 130 7 NTN/AAFANT (Kudnig & Mama, 2003)
Y d‘ [ %) 1 Y d'z:l ! g‘ '
4) Athendaalugeaneaninisldaessuigiigesnanszimig
=) oy 1 3 A Y [ dy A Y 31
91%139N318 1azAITIVIRAEITUeges Tasis mMneannlunazisuldaisiimiailin
L
Tﬂﬂli?ﬁq A (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007)
~ A 3/ v K a Y
5) asunslssiiuaugavedsii uazaatiunnlsuanse-
Y v Y ) Y
poNUBIA1T1INN 8 %1 Tue MInourdaLaz naIiIAANesZIiun1Iz11i1 (Walsh et al.,
2007; De Silva, Scibelli, Itobi, Austin, Abu-Hilal, & Wootton, 2010)
A ] < o Y A Y] A A A
6) mM3isuldeisniathnlassivaenmsniaa azisulvnsang
a :1 [ 9 1 Aa aa ) 9 I
sanhgeslunszimizerriseeniiosndn 200 Naaans/ AU laglie1risnietn ifuernis
$35UA AL Domperidone, Magnesium hydroxide 8% 4az01¥15ta 3N T1/5Auga (Khoo,
Vickery, Forsyth, Vinall, & Eyre-Brook, 2007) #adrdia 1 1 5u1#5usemuemisman
4 1 < o A
nizquldinmanaou lnisanmeTaesa 48 $2Tuausn (Noblett et al. 2006) M3isuldos
< o o = v S o 1w o A v YA
nathnTagismaimsmaa ¥ued Margaliastihasriiaa 1 U uag (5uA28n13 11au
Y ] v [
mathandendadun 1 wagliisuemsvasrndaiui 2 wazsulszmuemisauilnd

'
Q.l ) % % [=)

= 1 PV v 1w A (A wva d
NAIIAAIUN 4 (Hubner et al., 2010) Gauanannnnmsquagihonasindaaiuinigiaiy

=

o @ ) YA A Y < IR [ [ Y] =) v W Y gl
Uiz uinluldinssuldensTaaia ludihondwiide suzi@erdudinaddarsi
a 4 a Aa aa 3‘ v o a [ a'.l
sziannsanoanosn 5% D/N/2 Usuan 1-1.5 Baaans/Ainingd 1 nlansu/a) 1ue naviaea
=) o 1 9 =K o d‘ [} [ -] 09/' 9 oy 1 Q' [y
ead1Aug llareaudeiui 3udwida uasildasildsuningsuiulszmueing
4 g‘ : [ o d o 1w . .
wazduiihmatha ldmisanedaorndlu 1 da1irdesriida (Nisanevich et al., 2005)
9 Lﬂ' t:‘ 9 [ oy
7) M3 IHeNNeIVeINUMIAIVANAITIN
Y A Y (% a A ¥ A oy =
msldengelumsnszquanuauTaraszsulviledietniy
Y Y Y
natiaz ldsuemsimaunuuea luaansoidszuy lvadowasa lidese Jozara1aa 34
ﬁuﬁﬂ"uﬂﬁ’ﬂ"mizé’ummﬁuiaﬁm (Vasopressors) (U Norepinephrine ¥ Dopexamine HWa
Y 9
Mmliden liaeed1&1aavu (Lassen, Soop, Nygren, Cox, Hendry, & Spies, 2012)

msldernszquariuaulalia (Dopexamine) 11 dgeqe 1

Y
[ o v v a [ Y o 1 a [} a aa
TuTasnsw vinga 1 nlansu/ani Mdasimsvudiesndau e 600 Haaans/uii/
A Y oy = [} = [ A 9 Y] a @
ms1aag e lnasiuneseduned Taenslivaaniergasnizduauau lananiniia

Yy ' 09: ~ A o Y o A d? ' a A A 9 dy
‘lﬂlﬁuﬁ?ﬂj'l 100 ATY/UIMN W5'(’]'f]@5’]ﬂ’l§l@uﬂ?lﬂlWNﬂluN’lﬂﬂ?’lﬂﬂ@ 20% NINANATNIUD
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W lenaaea (Pearse, Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005) 113 Teng zs?ju
ANNAUTaNa (Dopexamine) 1% 1A¥1AA1 Mean arterial pressure 10803160 laamuaslson
Y v
Hlaanzeoniiosnii 0.5 HaaansAiMiingl 1 dlansu/a Tue (Muller et al., 2009)
&1 Norepinephrine 1113 1804 5 luTasn5u/n117 %30 Ephedrine 153
19 10-25 Hia@n3w az 19 1dgega 150 Tad@n51/ 24 2139 (Hubner et al., 2010)
8) mitlesnumsinaauidoagafuraiiida n31¥e Heparin 1119
c; = 9 qg./‘ IJa [ ] [ a Q‘ A o A o Q' A v d'
@19 AnFUIARINIT ST FIBAATATININAANITOAYAAUNADAADART AUIADAYAAUN
1 [ A Aa 9 3 o 9 A o (Y =\ g’
Voa nazdrvandniimadedialudionzs i 1dvaiiridanaziiniiziaiii (Lassen,
. 91 < A Y ~
Soop, Nygren, Cox, Hendry, & Spies, 2012) Tﬂﬂmwwﬁjﬂaﬂmﬁﬁzazqﬂam ‘Vii’f)lﬂ‘ﬂilﬂ%

7 [

1@5uenniitinia $9850u1 (Grade, Quintel, & Ghadimi, 2011)

a v ¢ v (Y]
3. ﬂ‘lﬁﬂﬁglﬂuwaﬁ‘iﬁlﬁﬂﬁﬁﬂ'ﬁﬂﬂﬂ1'§ (Evaluation)

9 v
v A

- xdalumathszFanzua
a Y] o 3
3.1) MsUseluNaa NI o FU
3.1.1) szuums ladeuTaie ansatihmaihsgda
= a a 3’ [ (% a A d‘ v
szuv InafeuTarandsziiunzavgaih Taedunaninmsialsmauaeaiioonainiale
A A @ A ] Qy LY A Y =
Tu 1 wi Aundeanuaurasa@eauaslusduganisiida ms lnaveudonluiduidonro
4 1 { 3} ] yq.; 1 J
03A1 (Abbas & Hill, 2008) Taediheniinzimitgiivolsdae lii
- g1 5 U lau1nnan 20% veea1lna K3 o
Y
11N 110 ATY/UIN (Gan et al., 2002)
- anudulanaanasninnil 20% w3eiosni1 90
a a o I~ v o a 3)
Haamns1/5en (Gan et al., 2002) Pulse Pressure au1381i1 11 14luiladerinesuanirly
s1ame1a Taetinau'l (Sensitivity) 60% HATANWANIZIIZ (Specificity) 85% (Monnet,
Rienzo, Osman, Anguel, Richard, & Pinsky, 2006)
- A1ANA UM ADAARAMIAIUNAIaAAIN A AA
20% (Gan et al., 2002)
3.1.2) JAANNAUNADAARAAAIUNAI (CVP) 1)
1 1 1 a oy I~ 1 1 a os} 1 .
wuliadesndt 12-15 wudwasth uaasldmundgihediUsinasilusanetios (Wakeling
v v
et al, 2005) W3iodenlimAnuaurasaoad IdIUNANTEENIT 5 IFUAATI LEAI

Y v 1
Athelinnzanarhyuussiiniuthunemsaiuguszauanuaurasa@oad @ IuNa TN
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Y 9 a dy a d‘ S 1 1Y A o 1 1 1
laluludiheaade lunszualaiainisisinnuaunasaoad1dIUNaN0YIZ1HI 812
Y v v 1
ruAmAsi uaz12-15 wudwasiih ludihen IHnioasaene e (The Society of Critical Care
Medicine’s Surviving Sepsis protocol; Singh, Kuschner & Lighthall, 2011) nyelums
Y [
YsziivdTnamnihlsanndealusamesuisoildlaeds laaradh 1) lusemeaiieSa
AMANNAUNTIUA1 15U ArnuauluriaoadonaaIuedlon (Pulmonary artery: PA) 1Ay
[ A o ! a 9 Y a 1 a a = = F) Y
anuaulunasadeamdiunan TastenlyludienegluszezIngn uazimsAnyiduah
winueigreaivayuiimsianuauluvasadoadidiunaly @1u150ian1Y
nlasunilasvesszuylvadsulariaaiunaiald (Bamboat & Bordeianou, 2009) TagwuIN
9 d'dl Y A o 1 9 U a A A T Y =
dilenimanudulunasaeadidiunaladesndi 5 Naawasidsen dengiheiniizva
Y
111 (Singh, Kuschner, & Lighthall, 2011)

3.1.3) suilaainzinesn axnoudsuiaaisiiilu

o
=2 v

v
[ Y 1 1 1 o W o o Y
5Nﬂ'IEJQ1J’JfJIﬂEJW‘U’J'I i]'lﬂﬂ'liﬁﬂH'lﬂJE]\‘lll‘]JuﬁﬁT\l Lgasﬂmzwmmqm1ﬂﬂmiu1ﬁmmu@ﬂ’w

a U =

4 9 1 an 3} [ % a [ o'.l [ ] a
Plaanzeoniiosnii 0.5 Uaaans/Aiviinad 1 nlansw/s Tue ludurida uazldsua

Y

Vaenzioonade 1,125 Hadans/u (400-3,319) Fatiosni1ngy lusinaa1sii 1,670
Y
Haaans/ Ju (250-3,885) (P = 0.0005) (Brandstrup et al., 2003) azRoundelasuansiivaye
L=
Taiiieane
3.1.4) wansranedelfianisamisniininm
Yy 9 A . . = v A a 1
[WUYUVDADA (Haemoglobin, hematocrit) Tan@ey TUdadeon wsslunanmsneuausens
(% g‘ 9 v 1w 3 o 11 9 [ Y] v 1w 9
mssamsarniludihonasindauzisdr 1dIvauaznnsminnaidald (Bamboat &
Y
Bordeianou, 2009) 9103 ANIYDIF LIRS LAz AN WUINgUIMmblaInNuduTuYewden
1 Y
asavtlosniedniidedingnatalonSeuiioununguiiuiu (Hubner et al., 2010) 522

9

v 9 9
wauhiaa 24 9 Tuemanududuveudenanasnadienguanaimaznguinnu Tagly

Y aa

v Y
dihenguuimihiimanududuveudenanasiosniinguinnuedeiivedidyniean
(Vazquez, Masevicius, Giannoni, & Dubin, 2011)

3.1.5) msﬁﬂtﬂ@]ﬁﬂymzmmtﬁ}mﬁaﬂﬁm?nmﬂa ﬁf’]
4' = g‘ Y A o a =~ g} a ) A o a U
maumazmﬂmmumaﬂmmmmﬂmzu%lu ‘Vi1ﬂ11ﬂnzmmmﬁumﬂﬂmmnmﬂa%ﬂ‘ﬂdm

(Singh, Kuschner, & Lighthall, 2011)

3} @ 2 o gl @ [ 4 Y
3.1.6) 1mingd msFaihmindndediieauise
4 U Y
= v o %

o Y A A A o ' 9 A A a c;y
anTusnimiinda 18 nietinTesdslumueouamsalhiluaiedio lumsilsziiuauaaii

Q

Y
1 9 v 1w 1 a v J @ o 1
°lu5wm&1@ﬂaﬂwmmm Llagﬂfﬁﬂﬂiglﬂ\luNﬁa‘W‘ﬁGUENﬂ'lii]ﬂﬂ'lﬁ’ff'liu'l[lullﬁﬁgﬁgfJgeU’fJ\iﬂ'lﬁ
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v v
H1AA (Brandstrup, 2006) 91NN3ANEIVEINTNE Az Ta Ty wundihehinmsdinaasi
Y Y v 9
(W191i1) d T pd N LA sE 0.5 A 1anSuNaINIAA (Varadhan & Lobo, 2010)
a Y] 4
3.2) M5UselUNaaNTI oo
o a2 Aa = Q’ d o Y
3.2.1) 9a5IMSEETIN MIANEIVEUNLS AT U ke
4 < P ' 2} A o w g} A o a2 Aaa A
Tsiaa n1u wazsiduun wudihenguuiaimisiinaasilisasnsdedinganindie
Y
ﬂ’sj‘llolﬁ}ﬁ 1519101 (Pearse, Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005)
Y
322) pisnavursne1allulsanerurasgi 21n
= a d' A a a 9] A o 9 [ [ [
nsAnyIvesg a3 Wesdn 1aia uazles-ugn Usurudirenduuiumssnulu
oy 1 d‘d o % 09} oy =) =) [ U 10 [ 09} d‘d
Tsanenuasrlunguiniimsdridadisi e 9% Seuieunulungulusnaasind
Y
Sumsndvinsaenlulsanenasuiieadosay 3% (Khoo, Vickery, Forsyth, Vinall, &

Eyre-Brook, 2007)

EZA \ q°; a
Wi aanguiinnu

1. maiszifiugiheangaiiuiu (Assessment)
PR A~ J a Y Y Yy o ' 1
1) 91n1suaadveIgIeNAIzIUAY G1HY83TNAD Uty
A o = = =} 9 + o @ +
miloealaduin leliaunedyuy vavdateiie dareiinatiy wilsaiuaw druaunaifu
HladeatlonlAidoasa (Rales) 1#89050ULNTY (Crepitations) Htaeerialaderizn 3 unsn
OREIGRE Jugular Vein T1lama (Walsh et al., 2008; Heitz & Horne, 2010)
2) anuauluvasadead1aIunald (Central venous pressure: CVP)
1 a A a g’ . 91 A9 Yo oy
gaunn1AUna Av 12-15 1suAmAs (Wakeling et al, 2005) Tagmwizgilen lasuaisii
naraeaoadlTinauInAITiamanuauraeaoaMdIuNa 1NN 1-2 1 19 (Walsh &
Walsh, 2005; Marik, Baram, & Vahid, 2012) anuauluvasadenuadvedllon (Pulmonary
9
artery: PA) q vy (Holte, Sharrock, & Kehlet, 2002; Singh, Kuschner, & Lighthall, 2011)
1 V) Aa 9 1 <
3) MANVVNTUVOIDONFIIU (O, sat) WINI195% WIwl5)
' qﬂ// o a3 ' 3
110N 20 AFANH $laduisa91 90 ATYUNA (Walsh & Walsh, 2005; Marik, Baram, &
Vahid, 2012)
o R o g} 9 1 o oy A o 1
4) HANMITUNNTIUIUUUNININANNUINTIINTUDNIINT19NY

(Intake > Output) (Holte, Sharrock, & Kehlet, 2002; Singh, Kuschner, & Lighthall, 2011)
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5) AANUAUTUVDUADAAIAY (Hematocrit) (Gan et al., 2002; Heitz
Y
& Horne, 2010; Bamboat & Bordeianou, 2009) wamawnﬁ’mﬂgﬁmmﬂué’ﬂaﬂﬂqmﬁwmu

NUNMANNDNT NIzt aeITiesnI 1.030 (Nisanevich et al., 2005)

14
[ o

2’ Y] % Q' d? Y d‘ 1 1 1 [} =1
6) UIHNUNAUNNUY Ej‘]JJEJVIUhJ%TﬂﬂﬁTi‘IHGluﬁgﬁ’J"NW"I@']ﬂfl]gll

g} v o d‘ Q' ,é' a [ v 1w g’ v o Y d' Q' dgl
Wmundudasuudaunuiv 1.6-3.0 N lansuradrIAg ‘L!”IWL!ﬂﬁflﬁjﬂ?ﬂﬂlWﬂJﬂluﬂﬂﬂq\ifﬁﬂ%1ﬂ

v
v v a

Y 9 E4
mi"l,ﬁ’ﬂsmmmﬁﬁw"mmmﬂ Ao WA ANUIUNINAN 2.5 Nlansuy (Varadhan & Lobo,

' b4 9
= =

9 9
2010) nguludinacnaihiihmindunuinlurramdsiidaninnnquinaasiiediel

D.

¥ o a

WodAYNIIADa (1.93 £ 0.52 tag 1.85 + 0.62 dlansuluiuusnuaz Iumn 3 nasraa Tuvaeh
9 v Y v 9 v 9
naudInaasiuNNAIUREGY 0.51 + 0.67 (Nisanevich et al., 2005) A9HUAITINMTFUIMITNAD

& a J ' v 1w Y .
nn 24 F1lue mszansodsziivaugailusamenasiida 18 (Bamboat & Bordeianou,

2009)
2. madamsmsiiludihengsnindu (ntervention)
msdamsmsiteuhda
D) wiavesansiildludihenguinudeurda
LD m1stiszinna3aneaasedi 1 ludihenguih
(AU Ao

Y H Y
o

= = Y S A o
-WanasansInasinldrumauvediiaia
[ A Y A o ' v A g’ o Y a
Fudszmunselvnanasaondrluszezneuidanintitaz01ms msizeai lviing
:law::d o o A o Yq Y1 ld'dc;yalsl o q Y a
Aiuny auniudsnssziaszaieiun v ludihenguniniuiuegudunsizersi e
2’ a A 42’ = = A Y g’ a dy
WuAwNNNIY 33nsnan@eeluns Inansiieiail (Brandstrup, 2003)
g’ A 1 1 :’ a
12) @minlszinnaoaaseanldlugilenguiniu Ao
d’ Y A o g’ a U 1 % =)
- ieRthelilyvninaulussezneuiida aArsing
o w a g’ Y :’ J 1 = :’ @ Y J A a
s lvesinlszinnaeaassa lunsrisdninduwisad ¥3ee19W1390

Tdenduilaanziesnuauaariinour1da (Grade, Quintel, & Ghadimi, 2011) envuilaaing

A Y} o A AA 1 o A . 9
Wﬁ’f]fl']ﬂﬁgﬂiv!ﬂ'g']NQUIaﬁﬁﬂiJWa@]@ﬂ']ﬁﬂ'l\ﬂu"llﬂﬁhlﬂ A® Dopamine Iﬂﬂiﬁﬂ'lf’llu']ﬂ 3-5

14
[ o

Haansu/ANMInad 1 nlansu/a 19 (Scottish Intercollegiate Guidelines Net work, 2004)
Y v Y
2) USunmensihilddmsudihenquiluiuneunida
o o a oy ) A Y oy a 4
mssinalsmaasih nandeans Idasihilszinnasdnoanosd

- v 2 s = ¢ o 9 A ¥
sy mMsvaisiilsunnaeaassavzyrelunmisastinaunluvaoaaeauas 1ol
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a 1 T o Y a oy a Q' d? a Y LY d‘ 3 oy
Uswaliwn Tddawas ldmaiuiunuaiy ervinsanldanduilaanzimeduiosnain
sumenaalsithsziimadeauganaousvinmsduilaainzesnsingenmediuiuuin
(World Health Organization, 2008)

MsdamsmsvazHIfa
Y ' Y
1) wiavesasthnldludihonnquiluiuvazriida
3’ a I 1 ' g’ a
1.1) msthilszinnasanoaasean ingienguiiunu
v A
YULHIAA AD
9 J A g ' J a a a
- M3 asimannuiedrenguiinnuln gade

A 1w | a a g’ Hq ¥ oA Y oy

1@0AINN1THIAR AsUMsHIIsaNTnauazlszmnvesansiini as vinlveasiin

[ L]

a s = ya Y Y oa' a
1J3$Lfl‘ﬂﬂ'ﬁﬁ@]ﬁ)aaﬁ)ﬂﬂﬂﬂl!‘ﬂuﬂflﬁuﬂWilﬁWig’N@Eﬂ\ﬂﬂﬁ%ﬂlWﬁW$ﬁ@QiWﬁ15u11uﬂiﬂJ1m 2-3

whvewSinandeaiigayde FezlinaimldiAainaunld SwasiinsithszanuduTaiia
83115 AUVDITNIT AN INAUNABALADARIAINUNAI HIBAINAUNABALADAUAY
(Brandstrup, 2006; World Health Organization, 2008) msl¥msinlssnna3aneaneedlsuio:
winluszezrida Inaneedodzlusianie 15y wanetinle Ae IauialnAvesn1ssy

[ [

Y o Y J 9 = o A o o Yy 9 tﬂy @
dyaasi i lvdesasgieliudlanad taeaeoniiniileaaas i lvnawiioraleuna

)Y

Y tﬂy o =\ 1 A oy a dy
@eauaznaNietinlame Inassioa Ao Ueauiuiii Ueauny Ueanaias n1sviele

Y
Au1raa (Holte, Sharrock, & Kehlet, 2002) Aatiuneuavaiiunumdariag lumsthse fennu

v 9

a ada a 1 1 3/ a Yo 3/ L} ya
Andnannanudihenquiiuiuainms lasuasihedialndsa
31 o U 1 oy a
12) msiilszinnaeaassan ¥ ludironguiiniu
LY A
VAULWINA AD
D, H s = ¢ o
- M3 maisilsznnaeaasenvzyielunisaainay
9y A Y a ' 1 o Y a 3’ a =2 a Y A =
W luvaeadeauaz I ludsua bin TudldRaiuau vetenldnaununsailimsgardo
A (Y PR A A g’ a T 9 1 = o Y J 1a
eavnmsiaaludiheniiiuiuegud uanrsimathsz JamnlaeaasealSuiauin
< a C= = g‘ Y] 1 a < Y] o o A
uaziiunu l) mazaeaaseainalunmsdnuindaugnszudlara laeiid alehaumiinig
42’ a o LY 9 2
AT Hamsnuvesridladumiad ld (Brandstrup, 2006)
Y v Y
2) Wimamsihnlddmsudihonguiniuvuzriida
d' =\ A ] o = 9 21
- iWoldsanavazIgavzinsnaunu laglviaisiilssan
7 (Aa A Aaa a { A Aaa a
Avaapealiuu 1 dJadans/alsinuboangude | Haaans W30 19 Packed red cell U5u1ms 1

= a 9y (Y

HanansAlSuianaeanaands 2 NaaansieliszaudIulnaliuuinnin 7.5 asuiagans

u o

(Pandey & Singh, 2003)
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MIVAMIATINHAWNAA

9 v v
1) aiavesdsthnldludihenguminiundeiida
9

g’ a s o U J
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Y Q

uluszezndringa Ao
Y

o J a /9 Y1 Ao
- ﬂ’liEl]@ﬂ'ﬁﬁ’lﬁuT]Jﬁglﬂﬂ‘ﬂia@ﬂaa@ﬂ@iu@ﬂjﬂwﬂu']

a 1% Y Y o o [ . 1< 3}
muwmmiwmmgﬂmm‘umﬁmmﬂuazazmm ﬁE]Normal saline L‘]Juﬁﬁﬁu'lﬂiglﬂ‘ﬂ

H ] Y
A a 1

a d A Yo Y 1oAA o o Y Y dgla 4'42’ =<
ATTADANDYA TIL?J?JiWﬂ‘]JQIJ’JEJﬂQNVIMU'ILﬂH m%mNamﬂmjﬂmummmwmu AT

=

= A o gl a csy Y 191 dg‘ a 1 9
wanaealumsihasihaidatiunldungileniiiniuegnenudl (Varadhan & Lobo, 2010)
Y g' a ) 91 Y o Y a g’ oy YY)
mslansihlssianaianeasssaiiuauunnlugihomdanlmnanisuiwii dmings
1 Y
N (World Health Organization, 2008)
g’ S A 1 [ 3'
1.2) m3ldarsilszinnasaassanlddilenguin
a [ ] [ =1
nuluszesnasriiga Ao
d‘ Y g’ 14 @ [
- weldensiidssianaeaaseanissziia 5239 luns
v v
15 udiheniilymnsiuvedda  msizenildinailynniuiuld (World  Health
v
o 4 ]
Organization, 2008; Grade, Quintel, & Ghadimi, 2011) m3ldasilsziannoaased 15y
v
Albumin, Hydroxyethyl starch, Modified gelatin %30 Dextran 3¢ NUszantamlunsaauiingy
v
[ aeAaANIANINA15111 5210 Tsotonic crystalloid (Bamboat & Bordeianou, 2009) 13 14
g} 14 1 g’ o a 1 1o
asinlszianaeaassaazislumsaaindunlunasadon Tasldlulsualuuin Tk
9 ' Y
TAaiuny tazlinanemsiiuiimiinies (World Health Organization, 2008; Brandstrup,
2006)
a g‘d' Y o v Y ' g’ a v 1w
2) Psmaasihnldidmsudihenquiniundiiga
=\ d‘ Y 2’ a Y d’d oy a
- wandgams lansinlSmamnnludgiheniansinnuluszes

[

[ 1 Y g’ a 4 a AA Y =
AR LFU ﬂ15(114?('151!11]58Lﬂ‘]/]ﬂi’ﬁﬁ'E'JﬁaE]EJ@VI@!L‘VIH‘]J??J'ImﬂJ'lﬂGLHﬂﬁmT]E\!ﬂﬁlﬂﬂfﬂi

S A

i
(Y Y Y g/ a I a ' Aa
FULTYLADAVUSNIAA LWTI%G]ENGlWﬁ'Iiu'IIJi$Lﬂﬂﬂﬁﬁﬁﬂaa@ﬂﬂluﬂiﬂ1m 2-3 mwmﬂimm

3

v Y
~

A =1 = =\ o Y a gl a 9 Y A = o
ioanguides Fevziinailmnannziduiuld arslddiulsznovveudoanioasii
P ] A A Y ' H a o ~
szianaoaassanauny msizlslulsunandsennaisinlsznnasaneaanea taznlIs
mathszTaanuauTania 993105 EUYBIFNIT ANUAUKADADDAMAIUNAI U3 DA

Na0AIADALAY (Brandstrup, 2006; World Health Organization, 2008)
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9 v o 9 [ a z:;z:l 1 )
3) My eduilaanzenszduanuauladanlinanonsniay
Y v
¥4 10 A9 Dopamine lagldenvuia 3-5 Haansuaimiingd 1 dlansw/ g (Scottish

Intercollegiate Guidelines Net work, 2004)

v d @ (Y]
3. MsYsNUNAANEHAINISIANS (Evaluation)
Y dyw o :I a
- ¥ialumaithse Sanmziunu
a Y] 4 09:
3.1) M5UsUUNaaNTIT o TU
3.1.1) MIFUNADINGINIT BINITUAAI DIANITANYA
o s = o s A A S a A o A
YoIoNnFazaue uazmianyved letuazgous nundiheniinnziniueziioinsasiilu
91 YR o A 1 [} A o = = A 9 +
Ailheddnda Ao duniu milesmsladgiuin lefiimunzdyuy vrvdareile dareiinau
WiauIn fvay Hadeaealdideasa (Rales) 1#89n50ULNTY (Crepitations) (Walsh et al.,
2007; Heitz & Horne, 2010)
3.1.2) MITANNNAUKADAADARIAIUNAIY  (Central
venous pressure; CVP) HAN15ANE1UDY Boecxstaens LA AME WUIMANA NN UDE N Tod ATy
Y v Y
nuanamsinaiiminlea szrinngui ldiinsithszfinnziunudienisiannuaulu
= o 1 tﬁ' =) = 3 1 td‘d 2
WaoAoAR1dIUNAN (Central venous pressure: CVP) ionSourfoununguiiinisithszis
v
anzinu Taemsdaanusulurasadoadiaiunai (p<0.0001) (Boecxstaens, Deleyn, Stas,
[ 3 [V [ ) 1 I o 1 4
& De Wever, 2009) fa1umsiaanudumasaaaasiaiunalg (CVP) iludisrnaiuise
9
R1U18AITADVAUDUD41N (Fluid  responsiveness) 16 lasaznoutlsualadialuseuy
TvaReuTafiamny 0.16 (95% CI, 0.03-0.28; r =0.02) (Marik, Baram, & Vahid, 2012) m3 la
et T Sannuaulunasaideadidiunar e dasianudulurasaidoadiaiunaid
Jaudumsldiasesnaniumsiduveariale uaziimsdimuasianusuluvasaidead
1 Y
dunan FmUnAedsznang 12-15 wudamas1i (Wakeling et al., 2005) 7251015 3A81A210
' v Y
aunasadeamaiunatinn 12 $lusludihen1dsvashlSaunmzaelums
Y
UsziivdSuanilusamediheld (walsh & Walsh, 2005; Marik, Baram, & Vahid, 2012)
o 091 v v g o ] dy 3’ a Y
3.1.3) msvaihmindutudaiia¥ainzinnuld Tae
] Y v 0 Y v
Arhenlinnzifuihvindainiuiuninnai 2.5 A lan3u (Varadhan & Lobo, 2010) N3
Y v v
wniinann 24 s Tueansndszitivaugariluswmenasiida lauaslinanedilonas
v Y Y Y
ide 1w Aihentiimindunu dauamnininms Idsuaisiii (Bamboat & Bordeianou, 2009)
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E4 v
v a

9 E4 9 v 9
ihhwindaivdunnannguiinamsiediiveddyn1eeda (P < 0.01) LA 1.93 +

o
9

0.52 Alansuludunsonasida tagTuiui 3 vawhdamuiu 1.85 = 0.62 ATaniu aungan
1] o;l 1 [ 1 { 1 ] 1 o 3
mstutheenaingeme’liud dihengeorguaziilsasin wu fihelsala Tsawale iudu

(Nisanevich et al., 2005)
o U d‘ = g
3.1.4) nuuillaannzgieon ni1sAnvIveLUUaan
LA d‘d g’ a =S a U 1 a Aaa g} % 2 a 7
wungihenianzivauezilsnailaazesnuinnii 1.5 Nadaasaimingd 1 flansw
%3 139 (Brandstrup, 2006)
9 a va ' dy g‘ ya
3.1.5) Wwaas1anneslfianis veFduaaiiilaa
' [ J 1 ]
U529 UAI8AINNUTUTUVDUADA DINNTANHIVOIFVIUDS HAZADE WUINAIANWITUTY
A [} A v o w aa 1 FYR ~ Yo :l o .
Youdoaanateslisdinyneadalungudihen ldsuasihsauun (Melis et al, 2012)
3.1.6) MIvUAIRONFIIUALNeUMITIMTINveiloa
. =2 J 4 1Y A g/ a SO
(Oxygen Transplantation) msfAnyIved lainazaous wmwjﬂw‘wum’gzmmmzummm
Y v a ¥ ! < ' o P ¥ !
WNTUYRIDONFIIY (O, sat) UBHNTI 95% 11e19159110071 20 AT Haladw5ana 90
Y
A59/411N (Walsh et al., 2007; Heitz & Horne, 2010)
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Bordeianou, 2009; Pearse et al., 2005)
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119 (Vermeulen, Hofland, Legemate, & Ubbink, 2009)
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mssanmsansihludihenduindagestos: mswennamwmangudalszing
FLUID MANAGEMENT FOR POST ABDOMINAL SURGERY PATIENTS:
EVIDENCE BASED PRACTICE
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FLUID MANAGEMENT FOR POST ABDOMINAL SURGERY PATIENTS:
EVIDENCE BASED PRACTICE

NANTAWAN CHANGAM 5337284 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: PONGSRI SRIMORAGOT, D.N.S.,
TIPA TOSKULKAO, Ph.D. (NEUROSCIENCE)

EXTENDED SUMMARY

Background and Significance of the Study

Abdominal surgery is a method to treat a disease or pathology in the
abdomen or pelvis. At Nakhon Pathom Hospital, about 70% of the patients who
undergo abdominal surgery had exploratory laparotomy to treat the pathology (Patient
Statistics of Nakhon Pathom Hospital, B.E. 2554). Exploratory laparotomy results in
injuries because the surgical wound can be as long as 10 to 15 centimeters, hence more
possible complications (Noblett & Horgan, 2007), particularly fluid imbalance can
occur before, during, and after the surgery. Before the surgery, there are processes
which put patients at risk of fluid imbalance including their pathology, physical
condition, and refrain from oral intake of food and drinks, as well as preparation to
clean the intestine before the surgery (Brandstrup, 2006; Rostom et al., 2006). Age of
the patients is another factor that can lead to fluid imbalance. It is documented that the
incidence of fluid imbalance is higher among patients who are older than 65 years of
age than in younger patients. However, fluid imbalance can be found in patients of all
age, but the prevalence is lower among those who are younger than 40 years old and
who are female (Luo, Bradley, Dahman, & Gardiner, 2009). During the surgery, fluid
imbalance results from blood loss (Liu, Wang, & Yan, 2005). In patients who take

diuretics drugs, they lose their fluid with their urination (Johnson & Monkhouse,
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2009). Furthermore, patients who receive insufficient fluid supplement intravenously
during the surgery can suffer from fluid imbalance. Finally, after the surgery, fluid
imbalance results from restrictions in fluid intake or excessive fluid intake, lack of oral
intake of food and fluid, and losses of fluid with bowel movement, from colostomy,
and from various draining tubes (Brandstrup, 2006; Johnson & Monkhouse, 2009).

Pathophysiological mechanisms of postoperative fluid balance can be
explained based on the hypothesis of Ernest Starling that the Starling equilibrium is a
result of the Starling pressure that results from movements of fluid and solvents from
the vascular walls. It is a result of the balance between the hydrostatic pressure within
the blood vessels that pushes the fluid out of the vessels and the oncotic pressure that
pulls the fluid from the tissues back into the vessels. When the intravenous fluid is
pushed out of the vascular walls and tissues, it will return into the vessels through the
lymphatic system, while part of the fluid can directly return into the blood vessels.
When the balance of the hydrostatic pressure and the oncotic pressure allows the fluid
to return, different substances can move out of the vascular walls through Glycocalyx,
which results from constantly occurring hydrostatic pressure and oncotic pressure.
Abdominal surgery causes colloid osmotic pressure to reduce due to the following
reasons: 1) an increase in saturation at the capillaries which pushes fluid from the
blood vessels to the space between cells, 2) administration of crystalloid which lowers
intravenous pressure, making fluid move from outside into inside blood vessels,
3) changes in extracellular fluid volume (ECV) after the surgery, hence a reduction in
colloid osmotic pressure due to shock from blood loss and lack of administration of
replacement fluid despite injury, and 4) hormonal changes in response to surgery
including an increase in Aldosterone hormone, Antidiuretic hormone, Renin-
angiotensin II hormone, and Atrail natriuretic peptide. As regards hormone responses
when there is fluid volume excessive, there will be a decrease in Aldosterone
hormone, Antidiuretic hormone, and Renin-angiontensin II hormone, as well as an
increase in Atrial Natriuretic Peptide. Such changes in hormonal levels can have a
disruptive effect on fluid balance—pulling fluid and sodium back into cells and
expelling potassium out of cells (Holte, Sharrock, & Kehlet, 2002; Lobo, Macafee, &
Allison, 2006).
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Abdominal surgery is considered a major surgery that affects fluid balance in the body
due to a large amount of movement of intercellular and extracellular fluid, which
affects metabolism and minerals in the body. This happens with tissue fluid
translocation, loss of fluid through wounds, tissue injury, and increased secretion of
mediators on the surgical wound area. The inflammation process and inflammation
outcomes result in the capillary’s loss of the ability to retain fluid, hence edema.
Moreoever, changes in metabolism and the endocrine gland, leading to retention of
sodium and fluid. The outcomes that follow include respiratory failure, oxygen
hypoxia, and intestinal ileus. After the abdominal surgery, the total fluid volume
administered to the patients and lost by the patients in the operating theater will result
in undesirable surgical outcomes. Third space loss during the surgery can lead to
tissue damages of different internal organs (Brandstrup, 2006; Bracco, Berger,
Revelly, Schutz, Frascarolo, & Chiolero, 2000).

All abdominal surgical patients require fasting immediately after the
surgery because the gastrointestinal tract stops working as a result of the surgery.
During postoperative fasting, patients need to receive replacement fluid intravenously
to sustain life and to enhance recovery. In the past, fluid and nutrient management in
post abdominal surgical patients depended on the treatment plan devised by the
surgeon and anesthetist who considered the type, amount, and speed of administration
of replacement fluid. Professional nurses worked by making sure that the patients
received the replacement fluid as specified in the treatment plan and monitored
possible abnormal symptoms that may result from fluid imbalance.

In adults, fluid accounts for about 60% of body weight. Forty percent of
the fluid is intracellular fluid, 15% is intercellular fluid, and 5% is extracellular fluid.
The factors that affect the volume of bodily fluid are age, gender, and body fat.
Young adults have more bodily fluid than elderly persons, and men have more bodily
fluid than women. Also, fat people have less fluid in their body because the fluid is
replaced by fat. There is less fluid in the bones than in the muscles and skins, and
fluid is the largest component of the blood (Smeltzer, Bare, Hinkle, & Cheever, 2010).
Fluid imbalance in most of the patients with abdominal surgery is caused by
intercellular fluid and extracellular fluid. There are two types of fluid imbalance—

fluid volume deficit and fluid volume excess.
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Fluid volume deficit or hypovolemia in surgical patients is caused by
extracellular fluid volume deficit. The most commonly found causes are loss of fluid
through the digestive tract, surgical wounds, vomiting, drainage through suction of the
NG tube, diarrhea, various drainage tubes, sweat, and insufficient fluid intake (Heitz &
Horne, 2010). Postoperative changes in extracellular fluid volume results from blood
loss during the surgery and is associated with the amount of fluid intake. If the
patients have insufficient fluid intake, extracellular fluid volume will be reduced, and
its reduction also depends on the severity of surgery-induced injury (Holte, Sharrock,
& Kehlet, 2002).

In addition, after the surgery, patients are susceptible to fluid loss through
various drainage tubes, called third space losses, including abdominal intubation,
respiratory intubation, gastric intubation, hemorrhage during or after surgery,
administration of diuretics (Scottish Intercollegiate Guidelines Network, 2004), or loss
of fluid caused by restricted fluid intake or insufficient fluid intake during or after the
surgery. When abdominal surgical patients have excessive fluid loss and receive
insufficient intravenous fluid supplement, they can suffer from fluid imbalance which
can be harmful to them (Vermeulen, Hofland, Legemate, & Ubbink, 2009). The
patients have to stay in the hospital longer and pay more medical expenses, and their
risks of postoperative mortality will also be increased (Aguilar-Nascimento, Diniz,
Carmo, Silveira, & Silva, 2009; Vermeulen, Hofland, Legemate, & Ubbink, 2009).

On the other hand, fluid volume excess or hypervolemia results from
changes in the mechanism that controls fluid balance. The causes of fluid volume
excess include administration of fluids with excessive sodium contents, which cannot
be eliminated due to abnormal kidney functioning, sclerosis of the liver, and heart
failure. In elderly patients, cardiac arrest and pulmonary edema can occur rapidly
even with slightly excessive fluid volume (Heitz & Horne, 2010). Administration of
excessive fluid during the surgery affects functioning of major bodily organs such as
increased heart functioning, loss of oxygen exchange of the lungs, lung infections,
increased in kidney functioning to expel waste, increased abdominal pressure, loss of
digestive functioning, edema, delayed wound heal, hypoxia, and coagulopathy (Holte,
Sharrock, & Kehlet, 2002).
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A systematic review of literature has shown that post abdominal surgical
patients tend to suffer from fluid imbalance, both fluid volume deficit and fluid
volume excess, due to pathology of the disease and preoperative treatments including
1) preoperative fasting, 2) preparation and cleaning of the colon, 3) nausea and
vomiting, 4) intestinal obstruction, and 5) fluid loss from surgical wounds, insufficient
fluid replacement, and administration of certain medications such as diuretics
administration (Johnson & Monkhouse, 2009). When patients suffer from fluid
imbalance, their postoperative recovery will be affected. They are susceptible to
fatigue, loss of muscle strength, and deprivation of blood and nutrient supply to major
bodily organs, which can adversely affect organ functioning and lead to possible
complications such as infections, pulmonary edema, and defective kidney functions.

Based on the aforementioned discussion, it can be seen that when patients
suffer from fluid volume deficit or fluid volume excess, their postoperative recovery
will be affected and they are at an increased risk of mortality. For these reasons, fluid
management in abdominal surgical patients is deemed important both during and after
the surgery. At present, there are two methods of fluid management in abdominal
surgical patients—non-restricted fluid rehydration and restricted fluid rehydration.
Differences in fluid administration can affect patients’ postoperative recovery as they
can suffer from fluid volume deficit. There is less fluid volume that goes to and comes
out of the heart to nurture different organs. The heart will have to work harder,
resulting in abnormal or faster heart beats. Pulmonary edema can result, which brings
about poor oxygen exchange of the lungs and faster respiratory rates, so the patients
have to be on mechanical ventilation for longer than usual (Heitz & Horne, 2010),
hence a longer hospital stay. At Nakhon Pathom Hospital, there is currently no clinical
nursing practice guideline on fluid management in post abdominal surgical patients.
Therefore, the researcher was interested in conducting a systematic review of research
evidence so as to derive at recommendations of fluid management in post abdominal
surgical patients to further develop an evidence-based clinical nursing practice
guideline on fluid management in post abdominal surgical patients for nurses working

at Nakhon Pathom Hospital.
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Clinical Problem under Study

At present, the number of patients with abdominal and pelvic health
problems continues to increase, hence a higher number of patients undergoing
abdominal surgery. According to the statistics of the World Health Organization
(WHO), in 2004, there were approximately 187-281 million patients in 56 countries
who had abdominal surgery. Furthermore, about 5% to 10% of these patients died
from postoperative complications (The WHO Guidelines for Safe Surgery, 2009). In
Thailand, the statistics of the Ministry of Public Health has shown-is that in the fiscal
year 2010, there were about 800,000 patients with abdominal diseases (Statistics of
Inpatients (Categorized according to 75 disease groups) in Accordance with Causes of
Illnesses per 1,000 persons, Ministry of Public Health, B.E. 2553). Nakhon Pathom
Hospital is a tertiary hospital that admits patients transferred from primary and
secondary hospitals in nearby provinces. There are approximately 670 who occupy
hospital beds per day. According to the statistics of the hospital, the numbers of
abdominal surgical patients admitted into the hospital were equal to 1,261 and 1,231,
respectively. The causes of abdominal surgery in the order from highest to lowest are
as follows: appendicitis, colon cancer, hepatitis, cholecystitis, gall stone and bile duct
stone, stomach cancer, inflammatory bowel disease, colon ulcer, intestinal perforation,
and abdominal infections, respectively (Statistics of Nakhon Pathom Hospital, B.E.
2554). The most frequently found abdominal surgeries are appendectomy (921 cases),
colectomy (99 cases), liver surgery (99 cases), surgery of the gallbladder and bile duct
(81 cases), intestinal surgery (22 cases), and stomach surgery (nine cases) (Statistics of
Nakhon Pathom Hospital, B.E. 2554). Thus, it can be seen that there are a number of
diseases that necessitate abdominal surgery, which can cause fluid imbalance
depending on the types and methods of the surgery as well as fluid management
before, during, and after the surgery.

According to an observation of actual practice at Nakhon Pathom Hospital,
patients undergoing abdominal surgery are at risks of fluid imbalance, both fluid
dehydration and fluid overload. Therefore, it is nurses’ responsibility to develop a
fluid management system for post abdominal surgical patients, particularly those at
risks of fluid imbalance, who are admitted into the surgical ward of Nakhon Pathom

Hospital to ensure maximum safety and reduce mortality rates, length of hospital stay,
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and possible complications. Even though there is a current medical practice to care for
fluid balance, there is no evidence-based nursing practice guideline on care of
patients’ fluid management since hospital admission until hospital discharge, which
can lead to systematic and standardized care practices as well as continuity of care that
is suitable for the contexts of problems and needs of specific groups of patients, that
involves effective utilization of available resources to ensure quality of care, and that
can reduce length of hospital stay and medical expenses to ensure desirable outcomes
(Fongkham Tiloksakulchai, B.E. 2553). Such a practice guideline is in compliance
with the policy of the health insurance system that involves development and
accreditation of the quality of the hospital that emphasizes provision of quality of care
with accessibility to all with appropriate care expenses.

As a consequence, the researcher was interested in conducting a systematic
review of research evidence related to fluid management in post abdominal surgical
patients so as to develop a practice guideline on fluid management in post abdominal
surgical patients admitted into the surgical ward of Nakhon Pathom Hospital. This is
because it is generally believed that utilization of research evidence is important for
development of nursing care quality and assurance of quality of provision of care to

ensure desirable and cost-effective nursing care outcomes.

Objective of the Study

The objective of the study was to develop evidence-based
recommendations on fluid management for post abdominal surgical patients to enable
them to detect fluid imbalance in the initial phase to prevent and correct possible

severe complications.

Expected Outcomes and Benefits
1. The findings of this study would lead to an evidence-based conclusion

on fluid management for post abdominal surgical patients.
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2. The findings would yield a body of knowledge that could be used to
develop a clinical nursing practice guideline on fluid management for post abdominal

surgical patients to develop evidence-based nursing quality.

Methodology

1. Search for evidence

A systematic search for evidence was conducted to derive at quality
evidence related to the clinical problem under study for subsequent analysis and
synthesis. The steps involved in the search were as follows:

1.1 The PICO framework (Craig & Smith, 2002) was used in
the search based on the dimension of the clinical problem as follows: P (Population) =
Abdominal surgical patients, I (Intervention)= Monitoring, management, treatment,
prevention, fluid balance therapy, fluid balance assessment, and fluid assessment,
C (Comparison) = No comparison intervention as all methods were reviewed,
O Outcome) = Fluid imbalance, fluid overload, fluid dehydration, fluid depletion,
complication, length of stay, mortality rate, and morbidity

1.2 The scope of the search was all levels of research evidence
published in either Thai or English between 2000 and 2012.

1.2.1 The keywords used in the search were
“abdominal surgical patient” and “fluid management” and “monitoring” and “length of
stay.”

1.2.2 Search of databases and manual search were
used. The databases used in the search were Archsurg, BioMed Central, Cochrane
Review, ELSEVIER, Google Scholar, HighWire, LippincottWilliams & Wilkins,
Medscape, Oxford Journals, PubMed, SAGE Journals, ScienceDirect, Springer, and
Wiley Online Library.

1.2.3 As regards the type of evidence, literature
and all types of academic documents including all levels of research studies, academic
articles, and articles on recommendations of experts and organizations were selected if
they were related to one of the following topics: fluid management in abdominal

surgical patients during and after the surgery and prevention or treatment to prevent
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complications in post abdominal surgical patients published in Thai or English
between 2000 and 2012 that could be retrieved from electronic databases available at
Mahidol University.

1.2.4 The inclusion criteria were as follows: they
were research studies with a full text available and matched the PICO framework on
fluid management for post abdominal surgical patients. The study samples were adult
patients, and the cause of abdominal surgery was not accident-related.

1.2.5 The exclusion criteria were as follows: The
research was conducted with experimental animals, they were conducted with business
or commercial products or medicines, they were conducted with pediatric patients, or
the study subjects were patients whose abdominal surgery was caused by accidents.

2. Evaluation of quality and levels of evidence

2.1 The quality of research evidence was evaluated using the
evaluation criteria proposed by Polit and Beck (2004) as follows:

1) Clinical relevance: The research evidence matched the
problem under study and clinical problems to be solved.

2) Scientific merit: The research was valid, reliable, and
credible.

3) Implementation potential: The following issues were taken
into consideration: transferability of findings, feasibility of implementation, and cost-
benefit ratio. As regards transferability of findings, the selected research studies to
derive at a recommendation on fluid management in post abdominal surgical patients
are conducted with patients undergoing abdominal surgery who received
administration of fluids and suffered from fluid imbalance. The study findings
reflected methods to assess fluid imbalance, provision of treatment, and guidelines on
clinical practice on how and when to implement such methods due to similarities in
demographic characteristics of the sample groups. In terms of feasibility of
implementation, nurses have the rights to freely carry out nursing care practices with
an uncomplicated method that did not disrupt existing practices. Finally, with regard
to cost-benefit ratio, the methods did not involve any risks and were more beneficial
than existing practices to prevent and reduce possible complications, promote

recovery, shorten length of hospital stay, and lower medical expenses.
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2.2 The levels of evidence were determined using the criteria

of Melnyk and Fineout-Overholt (2005), which divided evidence into seven levels.

Findings

1. Outcomes of the search

The search of electronic databases and manual search resulted in a
selection of 40 research studies which met the inclusion criteria previously set. As for
the levels of evidence, eight studies were in Level 1, a systematic review or a meta-
analysis of randomized controlled trials; 14 studies were in Level 2, a randomized
controlled trial (RCT); seven studies were in Level 3, a non-randomized controlled
trial; two studies were in Level 4, a cohort study; six studies were in Level 5, a
systematic review of descriptive and qualitative studies; one study was in Level 6, a
descriptive or qualitative study; and two studies were in Level 7, opinion of authorities
and/or a report of expert committees.

2. Evaluation of quality of evidence

The framework of Polit and Beck (2004) was employed to evaluate the
quality of the selected research evidence, and the criteria of Melynk and Fineout-
Overholt (2005) was used to determine the levels of the 40 research studies selected in
this study, as previously mentioned.

3. Synthesis of evidence

In the synthesis of all 40 research studies selected, major contents were
extracted and presented in a collective table to derive at a body of knowledge on fluid

management in post abdominal surgical patients (as shown in Chapter III).

Recommendations

Forty research studies that met the inclusion criteria were analyzed and
synthesized to derive at the recommendations on fluid management in post abdominal
surgical patients with risks of fluid imbalance, with fluid dehydration, and fluid

overload as follows:
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1. The fluid management in post abdominal surgical patients can be done
in the following three steps:

1.1 Assessment: Fluid balance in post abdominal surgical
patients is assessed in three phases—before surgery, during surgery, and after surgery.

The methods used to assess patients with risks of fluid
imbalance, fluid dehydration, and fluid overload can be done by eliciting history,
conducting physical examinations, and measuring vital signs (Johnson & Monkhouse,
2009; Monnet, Rienzo, Osman, Anguel, Richard, & Pinsky, 2006). The laboratory
results used in the assessment include hematocrit level, urine specific gravity, sodium
and potassium levels (Nisanevich et al., 2005; Vazquez, Masevicius, Giannoni, &
Dubin, 2011), central venous pressure (Wakeling, McFall, Jenkins, Woods, Miles,
Barclay, & Fleming, 2005; Singh, Kuschner, & Lighthall, 2011), body weight, urine
volume (Brandstrup et al., 2003), and oxygen saturation (Walsh et al., 2007; Heitz &
Horne, 2010), etc.

1.2 Intervention: Fluid management in post abdominal
surgical patients can be divided into three types: 1) Fluid management for patients at
risks of fluid imbalance, 2) fluid management for patients with fluid dehydration, and
3) fluid management for patients with fluid overload.

Fluid management in post abdominal surgical patients refers to
management of two main types of fluid—colloid fluids and crystalloid fluids (Holte,
Foss, Andersen, Valentiner, Lund, & Bie, 2007). There are two methods to determine
the administration of fluid—restricted rehydration using Ringer’s Lactate Solution 1
milliliter per one kilogram of body weight per hour with no oral intake of fluid and
food (Muller, Zalunardo, Hubner, Clavien, Demartines, & the Zurich Fast Track Study
Group, 2009) and non-restricted rehydration using crystalloid 10 milliliters per one
kilogram of body weight per hour (Holte, Foss, Andersen, Valentiner, Lund, & Bie,
2007). Both methods have both advantages and disadvantages (Nisanevich et al.,
2005; Rahbari, Zimmermann, Schmidt, Koch, Weigand, & Weitz, 2009). Other
methods mentioned in the selected studies included taking central venous pressure
(CVP), administering medication related to hydration control, and other management
methods. The methods that have been found to be effective to solve problems with

fluid imbalance were administration of vasopressors such as Norepinephrine and
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Dopexamine which stimulate blood flow to the intestine (Lassen, Soop, Nygren, Cox,
Hendry, & Spies, 2012; Muller et al., 2009; Hubner et al., 2010), pain management to
enable patients’ physical movements to stimulate functioning of the stomach and
intestine to promote wound healing and reduce other complications (Noblett et al.
2006; Vermeulen, Hofland, Legemate, & Ubbink, 2009; Noblett et al. 2006), early oral
intake of food after surgery (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007),
and early removal of nasogastric intubation as soon as possible (Khoo, Vickery,
Forsyth, Vinall, & Eyre-Brook, 2007).

1.3 Evaluation: The outcomes of fluid management after
abdominal surgery are monitored as both short-term outcomes and long-term
outcomes.  Short-term evaluation consists of monitoring of vital signs, blood
circulation, central venous pressure, body weight, and laboratory results of
hemoglobin, hematocrit, sodium, and potassium levels (Bamboat & Bordeianou, 2009;
Hubner et al., 2010). Long-term evaluation is composed of postoperative recovery of
the intestine, mortality rate, complications such as burst wounds, leakage, and
inflammations, as well as other indicators including length of hospital stay and rates of
hospital readmissions (Khoo, Vickery, Forsyth, Vinall, & Eyre-Brook, 2007; Pearse,
Dawson, Fawcett, Rhodes, Grounds, & Bennett, 2005).

The recommendations derived from the analysis and synthesis
of research evidence should be applied to suit the contexts of each healthcare setting to
maximize benefits of fluid management in post abdominal surgical patients and to

further promote organizational development.

Suggestions

Based on the analysis and synthesis of the selected 40 research studies, the
contents relevant to the clinical problem under study were extracted to develop a
suggested guideline on fluid management in post abdominal surgical patients with
risks of fluid imbalance, with fluid dehydration, and fluid overload as follows:

1. The conclusion derived from analysis and synthesis of research
evidence on fluid management in post abdominal surgical patients should be submitted

to a group of experts in care of post abdominal surgical patients to review, analyze,
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critique, and develop a clinical practice guideline on fluid management in post
abdominal surgical patients to ensure its completeness and applicability.

2. The developed guideline on fluid management in post abdominal
surgical patients should be actually implemented in the surgical intensive care unit and
postoperative care unit. Explanations should be given to the nurses working in the
surgical care unit to ensure nurses’ understanding of the necessity and benefits of the
guideline, hence leading to more cooperation from nurses. A manual on fluid
management in post abdominal surgical patients should be constructed as a reference
in the workplace when fluid management is called for to assist and care for post
abdominal surgical patients.

3. After the outcomes of actual implementation have been derived at, the
guideline on fluid management in post abdominal surgical patients should be
disseminated among other agencies responsible for fluid management in post
abdominal surgical patients.

4. Nurses should monitor outcomes of the implementation of the guideline on
fluid management in post abdominal surgical patients. They should also evaluate
satisfaction with the developed guideline of related healthcare staffs so as to further revise
and improve the guideline to better suit specific contexts of each healthcare setting.

Based on the research evidence analyzed and synthesized in this study, it
could be concluded that fluid management in post abdominal surgical patients is
important because most of the patients undergoing abdominal surgery are elderly
patients who are at high risks of postoperative fluid imbalance that can lead to various
complications. If nurses are able to monitor or assess patients since the initial phase,
based on comprehensive examinations of abnormal clinical signs and symptoms,
physical examinations, and elicitation of medical history before the surgery (Grade,
Quintel, & Ghadimi, 2011), they will be better able to promote patients’ postoperative
recovery which is very necessary to ensure desirable surgical outcomes. Systematic
fluid management in post abdominal surgical patients during each phase, involving
monitoring, management, outcome evaluation, adjustment of nursing care plans, and
coordination among the healthcare team members to solve problems with fluid
imbalance in post abdominal surgical patients is deemed vital to avoid fluid imbalance
after abdominal surgery so that complications can be prevented and postoperative

recovery can be enhanced.
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