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FACTORS PREDICTING BOWEL FUNCTION RECOVERY IN PATIENTS
AFTER OPEN COLORECTAL RESECTION SURGERY

SIRIPHAN PHAMORNPON 5337304 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: TIPA TOSKULKAO, Ph.D. (NEURO
SCIENCE), SUVIMOL KIMPEE, M.Ed. (RESERCH), CHERDSAK
IRAMANEERAT, M.D., M.H.P.E., Ph.D.

ABSTRACT

This descriptive research design aimed to study factors predicting bowel
function recovery in patients after open colorectal resection surgery. The sample group
consisted of 104 patients who were operated with open colorectal resection technique
at 4 tertiary hospitals in Bangkok, Thailand, from May to December 2012. The data
were collected by using the demographic data form, the first oral feeding and ambulate
record form, the State Anxiety Inventory, and the bowel function recovery score.
Descriptive statistics, Pearson’s Product Moment Correlation, and Hierarchical
regression were used in data analysis.

The results of the study showed that the mean bowel function recovery
score of patients after open colorectal resection surgery in postoperative days 1-5 were:
7.21 (S.D. = 1.57), 8.67 (S.D. = 2.21), 10.96 (S.D. = 2.23), 12.64 (S.D. = 1.53) and
13.62 (S.D. = 0.94), respectively. Age, preoperative serum albumin, anesthetic
technique, operative time, the first period of oral feeding and ambulation could predict
bowel function recovery in patients after open colorectal resection surgery, accounting

for 58% of the variance (R* = .580, p <.0l).

KEY WORDS: BOWEL FUNCTION RECOVERY / OPEN COLORECTAL
RESECTION SURGERY
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=Y | %
asauvitlaresnas
" v W 1 o X 1 ) 9 a ] 9 = 1 o Y ~
msrmdaaaaedt 1dInguazdr ldaswnudagesiosiinansenuaemsiminn
wod 1d Tah liinan s 1dngaiinihindeiida (Postoperative ileus) 4381 1&g ngah
Y A A ) = [ 9 o 1w ] 9 ~ [l
ninlunmsnaeu 111903517 nazdenluazunsndeuni lilvesnsiidareanean i
usovanaeala (Holte & Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, Kimpson &
Thompson, 2006; Story & Chamberlain, 2009) tiiosanmsaaaed ld Inauazdr ldasauy
Al v 3 " 'R o 9 o 1w Yy A v o A oY
Aagosnoudlumsiida lngdainldnanulumsiiide uazdesdimsdudanioiudos
o 9 1w o ﬁitﬂy A ) I Yo <3 [ Y a aan
a1 1dTagassluamzida dldidegevesdr 1d1d5uuany dawaldinaljnsemeuduss
' v 4
aonsonay tazsmi 1iUNMIaIaISRIEUBANINLAUY (Holte, 2000; Kurzl & Sessler,
2003; Behm & Stollman, 2003; Kalff et al., 2009) lagaisnuasesnuiuinluszezusnldun
.. . v A = £ g A Y A @ 09/’ A @ Y dy
nitric  oxide (NHEN AUANAITIZ, 2549) FuTluasnuvTN lumsdudamsiudlivesnaiuiiie
~ A v o & ] o Yo o YR @
Foulumauduening (Feim aeanauna, 2542) Uszneudums lasunsziuanuianig
1 1 T W £~ = 1 A o Y A o Y
sumeluszniedian algninaszuvlszamdiunaniaiugumsiimiiinvesd 14

(Holte & Kehlet, 2000; Behm & Stollman, 2003) 3n11an1s lasuensziuiangu opioid lAun
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. A .. £ Aq Yo o @ 9 =2 1 1w | = @
morphine ¥13® pethidine C]NHJHfJ'WIGh’T3'Jllﬂ1lfﬂﬁ$Qﬂﬂ31w§jﬁﬂ1u§$ﬁ31\3ﬂ']ﬂﬂ HAaguaNnsIeNy

v 1w 1

] a Y = A v w o Y= o Y a ° 9
aNuAvlIandda LWI11Wa“U"NLﬂﬂ\‘lﬂluﬂ1§aﬂﬂ1§ﬂﬂﬁﬂﬁﬂﬂlﬂﬂﬁ11ﬁ %Qﬂ?iﬁlﬂﬂﬂW?%ﬁ"lllﬁ
o 9 ~ v 1w Y] o =1 a o 9 o Y A
HIAMUUINTAININA (MINa quasena, 2551) Iﬂﬂllﬂﬁllﬂﬂ']'ilﬂﬂﬂTJgﬁ”lulﬁﬁq@‘ﬂTWL!"I'VIlI
[ dy v A =
AU (NHYT AUANDIY IS, 2549)
a a o Y A a . .. =
I. izuuﬂizﬁmwwwmamﬂ‘ﬂmummmﬂu‘lﬂ (Sympathetic hyperactivity) 43
F4
MENAINITHIAN catecholamines Tunszumdonvzgain Taslinsnszquszuvilszaim
Lo . D, < "o . )
sympathetic N1UN14 somatic fiber A18ANNIVUIANNUNARIAR LAZHIY visceral fiber 1R8N

[

o & o o { o a Aaaa o wva o qu} o !
nizdua 1d Fuduaunadrvgnnlfineadjisemevauesdn Tudalumsdudainmstimim
yoed1 1q
2. MIAOUAUDINDNTONEY (Inflammatoty response) 108 1UTZIZHAINIAAIE
oy A o ] Y s A R T o
nuNFunamilevesd 1dtiradiiinieau12 macrophage tazisad NINeIVoINUNTONLAY
9 [ 3 Y dal ) 9 42} & (] Y a o ~ LY ) Y
e ludsunduiiovesd lduniu sz dinaldinanmsdaviemsivavesdr1d
3. malasundag myoelectric activity (Change in myoelectric activity) Taglu
v 1w . . £ 3 v [ o yd A
JEUSHAINIAA migrating motor complex (MMC) cml,ﬂumivmmgﬂuwm voed1 1q1anh
a d? =~ QSI’ A o [ & 3
madunn 90 wiinslunnziesomisuazmenaimssulsemueimiszmely duilu
4 1 4
HANTZNUIINTNINTAVYITAL 1HU ether 1130 halothane MIIADDYFDINDI TIUNIANUNIN
4
UosupIMIAIda LazIzeznaIMInida uamsidaturnieee hilinasuniumsnadi

9
v W o

I o o Y 1 (Y Y dy Yy 9 =] 3 o o Y
Wy vead 14 drumsedandntiontnesssinadudamsnaduilusing  vead1d
o v 1 A 1 9 = Y o @ o Y dy
10517 HazMIAaruEoFeIneIziina lnminadnuing vesdr 1dwely venaini
A . .. o A 9 1Y v 9 o 9 ' 1w ' 9
mM3tJasuuilad myoelectric  activity SungIVoInUMIIVARIE 1dIuTzrikda deanald
o 9 o 9 A v 1w
a1 ldngatmihimenasidaauun
' A 4 . .
4. mynevauesnedIsaedszanias loln' Ayl (Neurotransmitter and cytokine
3 dy A (Y ) Y o [ dy A
response) 1ANISVIARVVBUUBIERNNMTHIARFN IS Hasansonay luileoves
MUAUDIMT FIUTLeZUTNANTNNAI0NLINN JALA nitric oxide (MBI AUANAITIZ, 2549)
£ g A 9 ~ o QSJ’ =1 o 9 dy ~ a v W d
FutuarsnuninlumsdudamstudvesnamiioFoulumudue s (Foda dodna
14 1 Yy v dy o 9 o Y A 1 = =
ek 2542) dawwalinailod Idngaiimini uazluszozaonminlimsqade
Y = ] o o 9 Y 1 Y ==
anvawsalumsgeouliassuriumisdr ldannsridaszdanaliarsannuuaniGeluy

o W YR 1 3 Y o o 1 o a =
a1llﬁcﬁanu@@ﬂu1 Llaglﬂu@jﬂjgg’]‘uﬂ151’iﬂ\1ﬁ15@ﬂlﬁﬂ@]ﬂulﬂ (hron AUARNATBIS, 2549)
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g Y o Y d' [ Y v 1 v
2.2 mﬁﬂumﬂ1ummmummmm‘lawmmm

v Y o

2.2.1 ANNHINYUALIZEzURIMIHUMIMUMTMHTNNve I | dHaskifa
& v Y o £% d' o Y v 1 v
ANNHNBVRININUTIUM TN NV A ldnakda
3 Y} =< v A 1 a v A a
M5HUM (recovery) nu18De MInauAUgan1IzUnd MInduAUANINANYDY
] v 1w Y] 1 a 1 4 o <
TNMIAMOUAIHIAA MINAVVIFN1IZUNANTOTNNNAVUNWHAINTUIARY (The  Encarta
World English Dictionary, 2005 cited in Allvin, Berg, Idvall & Nilsson, 2007)
o v d‘ o 4 . = = :j
MM NveIa1ld (bowel function) M8 ANUAINITalUMIAIATIIAY
d‘w 9 d' 9 [ 1 = g/
asesnneisnsulseniud hl Tasmerdesiunszuiumsdosazmsgaduaisi
HAZANIDINIT FAIUDINTVUD BV UTEDONDINT 19INY FIADI0IHINTSUIUNITHAIEITUAY
m3naou 1m1ued1 14 (Rowbotham et al., 2006)
& v Y o Vv d‘ o % . =
m'sﬂumﬂmmsmﬁummmaﬂﬁ (bowel function recovery) N18DI N1
v Y
nauAugmsiiminlumsdesuazmsgaduasiieza1io1¥1s saIuDImMsTuaIeveude
20NINI MY FIdeoIdenITzUIUMIHAIaIsuazmMInaou lvivesd 1 damand (Allvin et
o <3 1 Y] [ o v 1w
al., 2007; Rowbotham et al., 2006) Taga1 l&anlsrarlumsiud lunu 24 $rTuandarda

uazd 14 Ina) 1911a1 3-5 Junaarida (Schuster & Montie, 2002; Kurzl & Sessler, 2003)

g v Y o Y d‘ ) Y (Y3 T
szgzUaININUMIMUMIMKINNvesa ldnasda
A o v o ¥ A o Y o 1w A v o Jo o

msdudIdumsiminvesd1 ldnasidaiianuduius numssuilszniu

[~ [ dy
2113 Tasuailu 2 sz datl

4 o 9’o <
1. mandou lmvesd 1dluszezono1mis (fasted state) Tuszeziidr 1danazi
v g ) { 1 % A

M3riaduuing NSunI1 migrating motor complex  (MMC) HI9199LUTUAUNATLINY

o A =2 o Y 1 A A g A ° Y 3 1 9
P11 uazdaalesasuauded ldidndrutate nsesudunludldidndrudues lae
@ A o 9 A ~ A [ 9 A A ~ @
anvazmanasu Iivesdr 1dilumaaden lvwuiivnaeuegadng uaziinaumsiudd
~ [l ° =& A o 9 dy = Y~ @ o Y 3 ~ [
A liaivave Famamaeu Ivesdr 1§ luszesiivansdanmsvadniuing vesdr 1dann 1y
19 @ L&Y o 9 d' o Y d‘d ] Y v 1w d’w
duiusnumsimihnvesdr 1d luszezilinssulsemuening Taedilhenendeiidands

[ QJQ' [ Y A A tﬂ' o 9 [~ = Y~ [
1'ld5ususenuemis siideamanden lvivesdr 1duaasiniludsamsnadailuiing
o <3 1 us/' @ oaj A 4 o $ ] @ 1 A

yoad ldannniu deiuns ldgwdesmanaoulnivesdr 1dluszez Adiheda 1i'lai5w
[ 1 ] dy o Y o Y A o 9 v 1w 9
sudlszmuomsay lansatauenmstudidumsiimihnvesd ldmendaida’ld (nu

81 AUANAITIZ, 2549; gVins1 1ads IaIl, 2549; Mattei & Rombeau, 2006)
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1 v Y
2. mynaeu Ivesd 1§ luszesniinisSulsemue1niig (fed  state) syozil
Y 9 1 o 1 o o Y I
pIMsazIngnIzinzemsuaz Idnated lunszimzemisaunsenagndsesn luded 1dan
' 2
lavuadszmnm 258 #2Tus Tasduegiulsum via daullszneu uazanududuues
o 1Aaa o 4 ~ I ) Yo y3
9115 (giaa Tadsdand, 2549) azmsneiised lunszmizennsezilda ldianiinig
A W =~ A . . A W < Y . A d? £ g
VUV VUULAADU (peritalsis) taznsduamuilulang (segmentation) WNUU a1l una
9INNNTINA gastroenteric  reflex  1AYNITEAVIIVUYDINTLINIZD1HITIZAITYQYIUHIUI 19UH
o ) <3 o ) <3 Y
Y3z myenteric  MANTLIILO1MST Mawmisvesdr 1dian i lda 1diantinmstivdn
' 2
Ay (Fodand deanaufn, 2542; AMITINIAIVIATIINGT AMLINGIAAT
a o a ) v o Y ] = A A dgl ] = v o Yy 3
unIneraouiiag, 2545) dmsudt 1d Ingaziimanaou lvunndwrudernud 1dan uay
. 4 A o A 42,
vlianudvesmsnaou lvanuuiundoud193uIse (mass  movement) INNAUAIUNI

o

. v ¢ w ¢ y
gastrocolic  reflex (3NIUNT FYITVINA, 2548) TAg9 115 IUNTLNIZD111TILH INNT LML

[

v
[ 9 1 9 1
E]Tﬂﬁﬁﬂ51]Eﬂﬁ]uﬁ%ﬁ\iﬁ'ﬂluﬂlﬂmlslﬂiZ’U‘U‘]JiZﬁWIﬁ’]‘LlﬂﬁN mﬂuuuﬂawagmzmﬁmmmaaﬂm

o9

Muduilszam parasympathetic 1Ag@IHIUNINIG vagus nerve TUnszdudrldIvajdaunu

Y (DK 1

Y
HagEIUNN pelvic nerve Tnszdud 1dnajdiuars uenanil gastrocolic reflex Had1u150

)

1 ] o 14

~ o Y 1 a A o y 3 a v
AINIUNIEDST TNUNNAIDONLININEFAA 13NOUTIUNTLINIZO1MITHT oA Idandnae
v Jd 1 9 £ o Y = A ~ A '
(Fodmil aodnauni, 2542) Fed1 1deziinnndoulvinuniunfonsd193unsa (mass
P g I U 4
movement) NANUDNVVY tazinaumsbudrainave Tasmsulasunlasgluuunis
4 0 J o . ' g
waoulnivesdr1dluszeziignaivaulaeszuudszamuazaos luu uaz TasauIna)iu
4 o Y [ oaj Y1 v 1w AaA
pav1InmsnszAuszuulszamnieludrldTasase duiudientenasiidaaniinig
A o Y dyd A 1A dy v 9 o Y A o Y a d? .
waou Inavesd 1dluszeziivsnonimsluddumsiminivesdr 1dinatu Mattei &

Rombeau, 2006)

] v

be

9
[ = [

Tumsdnwasatiszinumandeulvivesdr 1dluszeznlimssulsemuoins

4 o 1 o o lu’J} o I o ] o 1
iesnnd1 1dveiimsiudidumsimihaneg 1danuasdr 1d1na Taedr 18 Inaeziing
A o ow o Yy g . A A o
Wudrsningrldian (Schuster & Montie, 2002; Kurzl & Sessler, 2003) tUD3910UNTHYAN

y A ' v o o 0o 9 A A o 1 ¥
UUIMNNTULIINDT (Kurzl & Sessler, 2003) muumiﬂaummwum‘lumsmaau"lmmmaﬂﬁ

Q

o ]

= Y § o 0 H 0 ' ¢
TngRauiludniedmsiudrdumsimiinvesdr 1d1dedraauysel (Kurzl & Sessler, 2003;
o & § o o { o o o <
Rowbotham et al., 2006) iatimsHudIdumsiminvesd 1&Tagnali d11&anl4ma1 1y
2 ' !
msHudr hifu 24 F21Tuandeirda vazdr 1dng190a13-5  Jundeiida seaeandoeiy

{9 A a o a & o { v 1w o a
53EJ%L’JEﬂﬁlﬂﬂ’JEJLE?JW’JLL'@%;JfﬂiNWﬂﬁNﬂi\uLiﬂﬂgmﬂﬁuﬁlu’JUﬁ 3-5 HaIHIAA (YY1 AUARNAN
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=S = OBJJ dy o 9 o 9 A o 9 = A (% [}
¥, 2549) ’f)ﬂ‘VNﬂ?ﬁi"luﬁ'Jﬂ']ufnﬁ“Vlﬂ"ilﬂ“l/lﬂlf)\?ﬁ'ﬂﬁ%%ﬂﬂ"lﬁmaf)ullﬁ'lﬂﬁgﬁ']uﬂuﬂfﬂ\i

J Y ) Y v 1w
ﬁuuﬂ’imﬁﬂﬂ%nmﬂizmm 5 IUNAININA (Huang, 2006)

2.2.2 nalamsudmimumsnrinnvesdr ldvaswaa

A o o Y A o Y o 1w a Yy
msiudrdumsimihivesdr ldvavidaamisoesuie 1ddrena lnarugu

4
~

o Y A o Y o
msmvthnvesdt 1d aafl
Y L. .
1. manuau IaeduilszamaIuaua1ouen (extrinsic innervations) Usznou 1l
Y 9) [ va . d! .
Aaaulszamon Tuiia parasympathetic G]NQﬂﬂ’J‘]JﬂiJI@]EJ vagus nerve L& pelvic nerve Tag
lotlszamnouilulszaim (preganglionic fibers) Y94 vagus nerve 912QNAIDONUININATUANDS
1 Y = 9y o Y A A o Y 3 o Y
@2UM0 (medulla oblongata) F39znszaumsiimrnnlumsnaou lnvesd 1dianuazédrld
4
Tnaiaaudu laun 1 1dnajdudan (cecum) 811dInajdauiu (ascending colon) tagdld
Gl‘l/iiluif?fi]uﬁll’ﬂﬁ (transverse colon) gwsuledseamnoutluilszain (preganglionic fibers) U9
. 1 a @ [ < ! :
pelvic nerve 92gna900nM1NUTIA IV FUNAIVDINTZANNTLIVUNIID (sacrum) 71 2-4 FI9Y
nszdumstininlumsinaeulvivesdr 1dluajdrudare 1dun d11d Ingidruas
(descending colon) ﬁﬂﬁiﬁﬂjﬁiuﬂﬂ (sigmoid colon) a'ldasa (rectum) LAZNITHIUN (anus)
u’j dy 09/’ 1 [ 9 [ Y
natledszamnanounazrasniseamuouduilszam vagus Uay pelvic 3 dadyn Il
U 4 1 o a
TRunwadlszamuosnguzaalseamluszuulszamnieluniaudueImis (enteric nervous
= o A A . = Y o Y A
system) HAZILUMINAIATA0Usza M Ao acetylcholine ¥39nTzAUNITIIHIINTUMS
A [ Y dyw = 9 v A . A o Y
aou lnavesdr1d vonvndideliidulseamon Tul@ sympathetic AnIUANMIH NV
aldupnaranndulseamsa Tuia parasympathetic  Iasledszamneutulszani
o o Y A = Y ~ L2 Y o 4
P9NNININ A UNAITZAUNTNONN 5 D9TzAUIN 2 vwdsdyana lU1dnumaalseamues
Ywlszenaeg NeguenniudueInig (prevertebral ganglia) Taun Uulszemn celiac 9214 e
o @ qgll o i o <3 v o @
Uszamndadudszamlldudanisiiviinuesdr1didna1udy (duodenum) d115uilw
o o & 0 { 0 <
Y328 superior mesenteric 32141 lodlszannudauszam ldudamsimiivesdr1dian
d@1UnaN (jejunum) tazaiuate (ileum) tazd ld Ivajarudu laun d1 18 naidn  cecum
Y
nazd1 14 luajaauu (ascending colon) §135UUN152 e inferior mesenteric 92 19 lodszamn
Y ]
vavdudlszam lddudanisiindhnvesdr 1d Ivadarudate 1dun §118 Tnaidruvaa
(transverse colon) ic‘iﬂﬁ'iﬁﬂjd’;l@ﬁq (descending colon) ﬁw"lﬁ“lw@dauﬂﬂ (sigmoid colon) ald
F4 Y 4
A3 (rectum) UATNNITHUN (anus) M ol seamuanludscamng 3 dananszdadyial

' 4 1 o a
TRunaalszamvosngusadszamluszuulszamnieluniudue11s (enteric nervous
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= o A A . . & = w & o 9 A
system) HazzuMsHataIsaolseain Ao nor-epinephrine Gﬁwzuwa”lﬂﬂummmmmﬂu
ﬁ' o 9y o w Jd 9 v Aa =
mima@u"lmmmm“lﬁ (v ADANALNT, 2542; NHYT AUANDIYIL, 2549)
2. mimuﬂniﬂﬂgﬁuﬂsmmmmumﬂu (intrinsic  innervations) nI0ILUU
A T 4
Uszamneluna@ue s (enteric  nervous  system) Usznoulidrenquiradilszam
. U 4 2 = A A 1 R a
myenteric uazﬂqmwaaﬂizam submucosal %Q%$N18ﬂ§$ﬁTVI'VILG]ﬁJllIﬂﬂﬁ@ﬂﬂﬂuﬁﬁ@ﬂ‘ﬂNmu
v A A U 4 @ 1 o
1117 LLﬁgENll(lfl‘ﬂi?dﬁ”l‘i/liluﬂﬂﬂi]1ﬂﬂQ3JL“]5aaﬂ_]53E‘T"I‘VIﬂﬂﬂﬂT’Julﬂﬂ’JUﬂﬂJﬂTﬁ/lN”luellﬂﬂ
Y dy v v S Y A < 3 Y dyw =
NATUIUD LFAAAATTAINTI L“ﬁﬂﬂlli‘ﬂ@ wazvaoaaeauauan 1uau uenanidildaie
AA o 1< qgj v o Y v o Y = v o Y =) I a :1’
ﬂszﬁmmaﬂymznJum@]asugwmﬂauamaiugmqmm Tﬂamiugmqmuagiumnmw

A a v 9

4 k2 A
WoymauAue1m1s nazlidisuinunasg ludunduiloveanuane s AuiudeaIsn
v YR 1 A a 4?’ a T W Y] 1 4
Fu3daan1zag nevumeluInsamaduemsuasdadgyaaudainguaadilszaim
melumaduermaiemsulanauazdsdyarunau luaruaumsiiauvesmaauenig
9 1 1 Y a 4 a v W d
14 Famsaeudusenn marfwnatuniglumuduemses (Fodani deanauda, 2542;
AHET AUANDITIZ, 2549)
" ' = ) o % = o
3. mamugnlagess luu Tagdunelnsas ez nages luunaIugumIn
Y A o Y . . A o A 9 ~
nihhvesd Idriuma Endocrine, paracrine ¥13® neural pathways Iﬂﬁlﬁl@ﬁjuuﬂﬂ‘izﬂumiﬂu
L} 1 { QJW QSJI
f1v039811d 1A gastrin, cholecystokinin, motilin 118 substance P adUasNINTIVEINS
IS g o YNy 1 . . oy . S 2 ¥ A
Judvesdr1d 1dun somatostatin, glucagons i gastric inhibitory peptide wWuau (npen dua
=
Ha%IZ, 2549)
oA 1 L a {
4. msnuaulaoll Indouq Taelusrmeliarsnlil inasnnaterianiiunum
f 2 v
Tunisauaunsiua1vesdt1d 15U dopamine 11az serotonin daua1sNTgnidudinisi
9 = o MYYY 1, . . . . ST v A
ninuead 14 1dun nitric oxide, carbon monoxide, amines i1 purines Wuau (NEY AUANAN
=
¥, 2549)
dihemendimsidadaned 1d lvguazdr 1daswuuiilagosiosnzinan1g
arldvgaiiminfinasrida (Postoperative ileus) Taglaip1vnaniaes’la (Holte & Kehlet, 2000;
Kurzl & Sessler, 2003; Rowbotham, Kimpson & Thompson, 2006; Story & Chamberlain, 2009)
4 [ [ o ' T o { 4 o [ ]
ilosninmsduianiosudesdr 1dTasasaluszuiarida Mlmidedevesdr 18 1a50uaRy

v ' 4
dawaliinalgnsomeuaussaenmsondy uazdnih Idinsnasasoniguesnu iy

'
[

(Holte, 2000; Kurzl & Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009) laga1snvia

P . o a = £ g Ad Y Ao
’f]ﬂﬂiJ']ﬂJ'lﬂGluﬁngglLﬁﬂ llﬂ!l,ﬂ nitric oxide (MY AUAKNDIFIY, 2549) Gﬁﬁlﬂuﬁ?ﬁ‘ﬂﬂﬂu’]ﬂﬂﬂﬂﬂ

~ v Y :ﬁy ~ v o Y v o d Y @ Yo o
ﬂ’ljﬂﬂ@]’)%@\?ﬂﬁ’lﬂluﬂﬁﬂﬂWUQﬁ'l]lﬁ (Yo fARANALIND, 2542) ﬂigﬂﬂﬂﬂﬂﬂ'ﬁ]‘lﬂiﬂﬂ'ﬁg\TU
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9 R v 1 1 [V & A = 1 A o 9 A
anuianmImeluszrieide Faligninaszuvilszamaiunarsiniugumsiiueig
Y
409811 (Holte & Kehlet, 2000; Behm & Stollman, 2003) dnsiamslasuesziuiangu
. . ' . e § I { 1 [ @ 1 T W
opioid 'lAuA morphine %30 pethidine Fuiluenlisaunverszfuanuianluszrindiida
= Qd @ I~ v 1w = 9J =S = [ Y o Y
wazigniseivanuvlialussesnasida uatinatnufsslumsaansivsadivesdr 1d
2K o Y a o k) ) 9 ~ v 1w o o 10 9y 3 =\ dy
v liinannza Idngaimihnvaida (aigwa duaszna, 2551) uad ldanzimsiu
H ' 2
ddumstmihnnelu 24 ¥ Tuanderida wagdr 1dvg ldnalumsiud 3-5 Junds
H1G@ (Schuster & Montie, 2002; Kurzl & Sessler, 2003) #391nna lnArugumstimiiinues
o Y 1 1 o <] o ' y @ o { A
a1 lddenandnduszdiwalidr Ididnuazdr 1d lugigduuomsiudrdumsdimdng
1 @ o Yy = A A a ' . . a d? 3
uananu Tagdr ldiansciimamaou lvansenn migrating motor complex INAVUAADANI
o v o d 4 o 3 yd v Y]
Tu (FoTani aeanauna, 2542) uazmanaou lvavesdr 1dianluszez hiflumsnaduiuing
=& A 9 A ] [ A KX o Y 3 1 A
F¥eo1vvz5udmnaen lvinnnszmizemsuazdeastilosasunaudedt lqandudaie vse
A 9 Ao yyad Y "o A o ¥ I~ A ~
Suduidr ldanaiudues uadnvaurmsndou lvivesdr 1dvuiumsndeou vy
4 ] = 4 ~ Y { ] o v A =) @ 1aa o 4
inaeueequazinaumstudin luminaue (nen AuARANTIZ, 2549; giiaT1 Tads I,
. T A g A o o Jya = A w
2549; Mattei & Rombeau, 2006) uatiogtheisusulszniuening a1 ldianazimsdudmuy
= A . . A o < v . 4 4 S
VULnaoU (perlsta151s) uaz‘uumuumﬂuﬂam (segmentatlon) INNUU Iﬂﬁl@1ﬁ1’i‘ﬂl§ﬂ’lﬁl
Sudsemudionglunszimizeoniszdewaliing gastroenteric  reflex  1A8NSEAVEIGUDS
NTLMIZDIMIT VL AT Y IUATUIT U T2 E N myenteric 910NTMIZ01MT T aumiisves
o Y I o Y a = % = A . . = % 3 Y .
a1 1dan Mldmamstiudmuuiunaou (peritalsis) gazduauululdes (segmentation)
A g v o d 4 a a a o a [
MY (FoTa aeanauna, 2542;  ANINTINIAINATIINGT AULINGIANTAS UHIINGIAD

a 9 v o P v = L S = A . . A W <3|
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[ - o g

o { % o
wgatmiNvaidary duius lagasanuy
YTuae opioid N 145U IUTEHINUAZMENAIRIAR (DB AUANAITIL, 2549) Tagl

v o o Y Y A A o ¥ o
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2.2.3.6.2 AU Wuasduasizilungu opioid Ngn
=2y ya o WY 11 S - ) A o A
qadu Idanenszimnzeisuazdr 1d uadwmnlddadhndwiilonsodvacaiond na
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TrindileiSounaieda dewaldmamaeu lnavesdr 1daaas sl sz, 2552)
=2 Y Y ' .. A o '
NNMIANHING IHe1523uIangN  opioid NIKHABAIROAR WL
1 o A [ @ d o a o o ~ [
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1) A329a0UMIUINUIIVBIUBYaVRIA I NnAINLT A1875
Komogorov-Smirnov Test Tﬂﬂﬁmimwé’ﬂymzmmﬂﬂuwﬁ’ayamﬂfﬁ Asymp. Sig. (2-tailed)
[ 4 1 1 1 { o 1
TUA1519HAENH One-Sample Kolmogorov-Smirnov Test a15AM1INNA1 O, AfIMUA LEAgI
9 I 9 a
msuanuasteyar]utunlaglng
v o d 1 a Y 1 @ a 9
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1 @ I 1
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UNN 4

HaN15328

msfnundaiifunisiiesussaonuudnesnensiie (Descriptive
research design) ﬁim‘ﬂfn%ﬂﬁmmmiﬁuﬁaéfmmﬁﬁmfﬁ‘ﬁmma"w"l%’”lué’ﬂaﬂmﬂwﬁqmimﬁﬂ
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dwi 2 Jeyamauihevesdilie (m13190 4.2)
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AN 3 VoyamsInYINeIIaveadi)Ie (113191 4.3-4.4)
dii 4 doyaoiy szavdayiuludeanourida Anulaniianouriaa 35
M3 ldersziuanuidn szezna1msiide s2ezna1MIsusulsenIue M nasHIde uaz
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FreznmIMIGUNasY 1125 19Meraldavefile (13199 4.5)
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aoa 1d Ingjuazd Idasaunuilageios (m135190 4.6-4.7)
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Y1 ~ (% " v W [ o 9 ] o 9 o 1 9 1 [~/
dihenmnsumsidadanod 1duauazdrldaswuuidavoios daulnajilu

g

4o A

a I Y 1 1 4 a 2. A
mawe Aaluiosay 54.80 nazdrulvguariuiamead lunamnilng (18.524.9 kgm') Aa
Wudesaz 64.42 soauNTRYHIIAMBIAUINNR (25.0-29.9 ke/m®) LALAINIUNMA (< 18.5
kg/m’) Aatludesaz 21.15 uag 11.54 auddy Taglidriiuramemnas 22.98 Alansuaen1sn

A5 (S.D. = 3.53) AduaAd luA15199 4.1

msei 4.1 wannazdosazvediedwunaudoyadiuinaa (n=104)

v U o k2
Yayaaivynaa AIUIU (AN) 08
1N
B 57 54.80
N 47 4520

ArHuIame (kg/m’)*

(x =22.98,SD +3.53, Range 15.11 - 33.33)

SanIunaat (< 18.5 ke/m’) 12 11.54
Un@ (18.5-24.9 kg/m’) 67 64.42
ANl (25.0-29.9 ke/m’) 22 21.15
A2  30.0 kg/m) 3 2.89

* 1119910 WHO (WHO, 2004)
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K a I 3 o a I < a 1 o
Tnaidruaa aatludosas 29.80 uz5d1 1459 Aaludosas 2020 uzFausNuTosnod1d

a9

Tnajauaatuddase nazuzfedr 1d lvajdnvne Aadludesaz 9.60  Aileoaulngli

Yo [ Y ] 9 1 a I~ 9 ] Yo v A Aa ] 9
e lasumscidareaioannou aaludseaz 81.70 lumelasunisniesidusnuyeaiio

a a I 9 1 = [ ~ A 1 v 1w ]
waz¥ana aatlusesay 95.20 druluglszau Tunaweyludeansunazndiidaeod 1y

A (3.5 - 5.5 mEq/L) Aatludesas 91.35 uaz 83.08 aud e fanaaaluaiinad 4.2
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Toyamaduil e N (aY)  Sewaz
msItanelsn
Cancer 99 95.00
- CA sigmoid colon 31 29.80
- CArectum 21 20.20
- CA rectrosigmoid 10 9.60
- CA transverse colon 10 9.60
- CA cecum 7 6.70
- CA ascending colon 7 6.70
- CA hepatic flexure 5 4.80
- CA splenic flexure 5 4.80
- CA descending colon 3 2.90
13i1% Cancer 5 5.00
- Polapse rectum 1 1.00
- Colo-cutaneous fistula 1 1.00
- Colo-vesical fistula 1 1.00
- Sigmoid volvulus 1 1.00
- Mucocele of appendix 1 1.00
sz iamsedaresios
Tairne 85 81.70
1Ny 19 18.30
dsziamslasumsmessdusnarosowazdansiu
Lo 99 95.20
Ing 5 4.80




o a

UNAIMYNEY UHIINGITONTAD WoLw. (MIwead lnaj) / 63

4 o 1 o 3 1 [
ms1en 4.2 Swauuazdesazvedihesuunamdeyanmsiiuihe (n=104) (so)

Y

< \ o k4
Gllﬂﬂgﬂﬂ1§!‘i)ﬂ1h£l UIU (AY)  J08aY

szauldunadenliaennounifn (mEqg/L)
Tounaneus (< 3.5 mEq/L) 9 8.65
TunanFenilnd (3.5 - 5.5 mEq/L) 95 91.35
szauldunandeonlaenriaiinn (mEq/L) (n = 65)
TounanFoud (< 3.5 mEq/L) 11 16.92

Tdunengeondnd (3.5 - 5.5 mEq/L) 54 83.08

T A v o DA
a3Iun 3 maﬁ&ﬁﬂ]ﬁiﬂy‘]Wﬂ]u]amﬂﬁﬁjﬂjﬂ
dihenusumsidadaaod 1d lvguazdrdaswwnuilavesios drulng
185umss1da Sigmoid colectomy AntluTosaz 27.90 5090911 1#5UM IR Low anterior
. a I ) Yo (Y] . . a g Y
resection Aalufosar 19.20 wazlasumsrda Right hemicolectomy Antluseaz17.30

a

a ' 1w 1 ] 1 A aa I
Ysuamsduaealuseniide aulvgidodeatosnin 300 daaans aailudeeas

14
[ ]

Y

79.41 Y5uams lasvmsihmavnasadead luszriida daulug Idsuarsisau
A aa a o vy 91 ' ] =) [
1,500 — 2,999 iadans aaludesas 60.58 Ailediulvg luimsmameeaneaynaienda
= I 9 ax Y o a . .. 1 '
mMyrdaa Aatluiosas 85.60 I5M31He1eIUIA%IA  Morphine 1ag Pethidine 21 1qy

Yo A o A I 9 Yo A o 1 @ ]
lasumanasaidond Aalluiovas 46.20 5930911 IdsUN1IIMasARRAR 1T IWAUNIFR T4

o v a @ ] o v a & 1 [
dunds Aalludovaz 26.00 az Tasunerelvdunas Aailuiosas 24.00 Taedilae1d5ve
seiuaytin - Morphine uag Pethidine Mngaluiuridamas 12.46 ag 11.95 Jaaniu
o w @ d'QII Yo o A v 1w A A
awdau tazvaeszivihangihe 1asuluiun 1-5 vashdaiivueanasnuizeznaii

A 2 Ly W o Yo Yy A v 1w a 3 9
mndu wonnnigihodiulug luldsuemniesdanazeszinenendewiga aniludosas

54.90 1Az 92.16 MUA9U aauanalua1s1ean 4.3 uay 4.4
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a o v Y o v o
M1919N 4.3 i]Tu’J‘L!LLﬁ%TE]ﬂagﬂlﬁlﬂEjﬂ?flfl]"llluﬂgnﬂellﬂ%laﬂ15§ﬂHTWEJT]JTﬂ (n=104)

Toyams3nEINeILIa N (aY)  Jewaz

HANSHIAA
Sigmoid colectomy 29 27.90
Low anterior resection 20 19.20
Right hemicolectomy 18 17.30
Anterior resection 17 16.30
Extended right hemicolectomy 9 8.70
Left hemicolectomy 8 7.70
Extended left hemicolectomy 3 2.90

YSanamadanealuszrninamida (Naaans) (n = 102)

(x =190.98, SD £ 168.98, Range 20-900)

<300 Yaaans 81 79.41
300 — 599 Jaaans 16 15.69
> 599 Yanans 5 4.90

= Y g A o 1 L Aa aa
‘]JiN"Iﬂ!ﬂﬁ"lﬂi‘]JﬁﬁuWIN‘Hﬁ’e’lﬂ!ﬁﬂﬂﬂﬂuﬁ%‘ﬁ’JNN"lﬂﬂ (Naaan9)

(x =2,209.42, SD + 868.81, Range 200 — 4,950)

< 1,500 Haaans 19 18.27
1,500 - 2,999 Uaaans 63 60.58
>2.999 Hadans 22 21.15

PIINANYYIIMIIYNHAINIAR
=
T3l 89 85.60

3 15 14.40

Imslvensziudaviia Morphine #ag Pethidine (n=102)

NNNADADDAM 48 47.06
NNNAARDART IO UN BB IUdUNAS 27 26.47
nared ludunds 25 2451

v
o 1 Y Y
‘V]’l\?ﬁﬁ’f]ﬂlﬁ@ﬂﬂ?i’)llﬂ‘]J‘I/]’I\‘lﬂﬁ’lﬂJlﬁ@ 2 1.96




o

UNAIMYNEY UHIINGITONTAD WoLu. (MIwead lnaj) / 65

M 4.3 Sunazdesazvesdileduunaudoyamssnimenna (n=104) (fo)

Yoyams3nE NI N (ay)  Jewaz

gupnesoaigibelasundmda (n=102)

Tai'lds 56 54.90
{EHIE 46 45.10
- Simeticone 44 42.30
- Carminative 8 7.70

enszneigihelasundwidga (n=102)

Tai'lds 94 92.16
185y 8 7.84
- MOM 3 2.85
- Dulcolac 3 2.85
- Senokot 1 1.00
- Lactulose 1 1.00

* 1909 NgUA29819 1 Au U1 1d1INna1 1 wiia

M 4.4 Aundevesvaeszivihangiheldsuswunawsiaesziuin (n=104)

yiaensziviha sTaLNMMaWINa (3N)
0 1 2 3 4 5
Y11A Morphine n'ldsu (mg) 12.46 8.34 5.02 1.87 0.48 0.07

YA Pethidine N1 1451 (mg) 1195 805 230 225 050  0.50
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U U a

dauii 4 Joyaery szavdayiivluaeansurida aAnudaniaranourida 35ms
Thensziuanuian szaznamsmian szaznaImsizNsulssmueimsnawida

uazszaznmmsiBunaerlmiemendsindavedile
fihodulngegluodgeeiy o Tau'll) Aailufevay 58.70 s03asu0glude

Aluajaeunais @1 - 60 1) Aalufosaz 32.50 uaziodlva 22 - 40 7)) Aadludevay 8.70

U

v o

1 1 (=) a 1 % [l J a a g
dthedrulugliszaudayiuludeanouidnoglunuaiing (3.5 - 5.0 gd) Amiluiesay
= a Y ' [ o o a g 9y i 91
80.77 HinnwAannaraneuiidaszaud (20 - 39 azuuy) Amiludesaz 67.31 Tao linudihe
d’d a 1Y 1 LY [ o o Aad Y LY Y =R FYA
NANNIANNEaNeUIIARTZATEN (60 - 80 AztuY) dMiVITMs Tenssiuanuidn dihe
1a5uesziunnuidnnisene uazersziuanuiannisumesuiuerseiuanuian
~ ) [ a I 9 IR 1 (=) L] A A
mwzidwauinu aatludesas 50 fihediulvgliszeznaimsrida 181 — 270 w1ii An
3 Y = "W Aa & v 9 1
iWudesas 50.00 soeamliTzezIaIMIHIAA 90 — 180 Wi Aatlufevaz 39.42 Ailedu
A o @ ! v 1 v a g A o
Tngisusvlszmueomnsluiui 3 nawida Aailudosas 37.50 sosaewnsusulszniu
o A o A v 1w a d Y o w 91 [l
P IR 2 waziun 4 vawde Amiluiosas 24.04 uaz16.35 mudwy uaziedu
1A § } o { v 1w A [ a 4
Tngisuaaoulvasumeluiuin 3 wavida Aadludesay 42.31 seeasusunaeoulng
Y

1 @ { v 1w A I~ o W [ {
s19meludun 2 uay 4 vasrda Aaludseaz 22.12 uay 17.31 sud1eu auaadluaisiah

4.5
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M 4.5 Sunazdosazvesdileduunadmlshdne (n=104)

Y A o v
ﬂ?!!ﬂﬁ‘nﬂﬂy1 A1UIU (AY) o8y

01g ()

(x =62.10, SD + 12.99, Range 29 - 89)

JodInaj 22 - 407)) 9 8.70
JodInajaounais (41 - 601) 34 32.50
Jofigeory (60 Vau ) 61 58.70

FUIMUIAINENAUINT (AS15U AN, 2549)

v v a

szaudayliuluaeanauriia (g/dl)
(x =3.82,SD +0.49, Range 1.8 — 5.1)
sanyiiuludond (<3.5 gd) 20 19.23
gayinlwdennd (3.5-5.0 g/dl) 84 80.77
ANNINNNIIANDUAIAG (AZUUL)
(x =34.41, SD + 9.26, Range 20 - 56)
JERVAT (20 — 39 AZUU) 70 67.31
52AULUNA1 (40 — 59 AZLUL) 34 32.69

TLAVYI (60 — 80 ASLLUU) - -

as v v v
35ﬂ1§11’iﬂ1§$x‘11|ﬂ313~l§ﬂﬂ

5z iunnuianiT e 52 50.00
5ziunnuianiisemenazmnzi 52 50.00

SzazNaIMSHINA (1)

(x =198.03, SD + 57.58, Range 90 — 360)
90 —180 w17 41 39.42
181-270 w0 52 50.00

271 -360 UM 11 10.58
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M 4.5 Sunazdosazvesdieduunadulshdne (n=104) (A0)

o A o v
ﬂ?!!ﬂﬁ‘nﬂﬂy1 A1UIU (AY) o8y

ez M NSUYszmue1ris )

(x =64.59 ¥2134, SD +27.42, Range 13 - 123)

Sufi 1 ndarda 9 8.65
Sufi 2 ndarida 25 24.04
il 3 ndaida 39 37.50
il 4 ndaida 17 16.35
Sudi 5 ndarda 14 13.46

uft 1 ndahda 10 9.61
Sudi 2 wdarda 23 22.12
i 3 wdarda 44 4231
Sufi 4 nderhda 18 17.31
$udi 5 e 9 8.65

1 d' Y g v Y o Y d' [ Y1 v ' v o \J
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v A

v 1w A a dy v Y o Y A o 9 Y A o A
IUN 1 AL 2 HaIN1eR Nﬂuﬂﬂflsll’fNﬂ3LLL!L!ﬂ"liV\luﬁ'Jﬂ”luﬂ”l'iTI"IWUTTIﬁUﬂ\iaWllﬁclﬂmﬂﬂx‘lﬂu o

[ 9 v

o Ao 4 o W4 e
7.21 g 8.67 AZLUU A1UAAY 11!%‘7;1!811/]7]1!‘1/] 3 N 19IA @ﬂ?ﬂllﬂnﬂﬁﬂﬂ]@ﬂﬂgLL'Ll‘I!ﬂTi‘i/\ILW]'J
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2 1
(Schuster & Montie, 2002; Kurzl & Sessler, 2003) HlimsHudrdumsimiinuesdr 1d1u

'
v A

v 1w i 1 3 o Y A o Y3 =KX I Y
IUN T L 2 wmmmﬂﬁauiwig!:ﬂuwamﬂmimwu”msumm”lamﬂ msﬂumm@ﬂwﬂmuu
A o oy o 9 o | YA 1 4 9 A 5w A& oy o 9y A
ﬂ"li‘V\I‘L!G]'JﬂTL!ﬂ151/l11’iu1VI€IJE]\1@1vlﬁiJf’11lﬂﬁﬂu@ﬁmq@ AMTUMINUAIAIUMTIIHHUINUD
o Y o A v 1w A A = dy v 9 o Y A o 9y
m“ltﬂu:;u‘n 3 UAINIEA WU E\!‘]J’Jﬂllﬂ“ﬂaﬂ"ll@\‘lﬂgl,!,uuﬂTiT‘IH@’JﬂTHﬂWiVHWHT‘W’U@Qﬁ1116

4 1
=2 v A

< A o Y 1A Y o Y A a o 13
ﬁwugﬂu 10.96 AZLUU f]ﬁ]m@ﬁiﬂmﬂﬁflﬁiﬂiyﬁ‘nﬂﬁﬂm11/]114‘1411/]&5]13J“]JﬂGl AIUTUIUN

v 1w dy v 9 o Y A o ya A 4%’ A ~
uag 5 HAIWNTIAA m5Wumﬂmm5mwummmm”lammumwquu Iﬂﬂﬂﬂ%ﬂﬁﬂﬂl@\?
9 '
Y [ A o

azuuumMsnugumIivinuesa 1d1ndReany Ao 12.64 uag 13.62 ASUUU AIUAINL

g}’ J 4 o ] g % o { 4 g & a o ]
nitioileannng1 & vaimsHudrdumsimihiauyssiuniu ¥alaglnad 1d v

b4
=1 o Y [ o

wismaaou g 1d lugdauiu s 14 vy davens vazdr 14 v davasamdiay
(Behm & Stollman, 2003)
1 v A o Y4 [ dy v 9 o 9 A o Y
2. szaznaIMImdaiaNuduRutnausums eI M nvesd 18
Y v
pgnliiedANNEda (r = -.592, p < .01) azamnsatiuemIHudIdIUmMIRrTiNves
o 9) Y [ [V Y] 1 o Y 1 o 9 a)\ 1 9 1 = o o
a1 1dludihenendimsidadaaedt 1dnguazdr ldaswwnudavesiosedreiitiodnn
NNEDA (B =-.397, p < .01) nande edihelasumsmdadaned & InguazdrIdas
a 1 I ° o g o o { 1 1 1 @
Waresnouiuszeznauiu sz lnar 1ddinsiudrdumsimen lud uadidie 1asy
Vo g o o q Yo Y & o v o Y Aa A U 1w
msrdaiiuszoznardu 121781 140 sHuddumsiiving 51181491 mseda
<3| o Yo I Yo v 9 I ' "o R 1 Y a
Huszeznannuesilda & 1dsumssudesdunannulusgninamsida Faazneling
Ufisomenauesdomsondumnizl (Mythen,  2005) uazgnii v imsnasansonaulu
F2 ) v '
HogeupImuaue1s lagansnvraseeniiuinluszezusn 1dun nitic  oxide (AW AUA
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(Svatek et al., 2010; Kronberg et al., 2011; Kim, Sano, Tomita & Takimoto, 2011)
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(Stewart, 1998; Nekeeb, 2009; Consoli, Fonseca, Silva & Correia, 2010)
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FACTORS PREDICTING BOWEL FUNCTION RECOVERY IN PATIENTS
AFTER OPEN COLORECTAL RESECTION SURGERY

SIRIPHAN PHAMORNPON 5337304 NSAN/M

M.N.S. (ADULT NURSING)

THESIS ADVISORY COMMITTEE: TIPA TOSKULKAO, Ph.D. (NEURO

SCIENCE), SUVIMOL KIMPEE, M.Ed. (RESERCH), CHERDSAK
IRAMANEERAT, M.D., M.H.P.E., Ph.D.

EXTENDED SUMMARY

Background and Significance of the Problem

Open colorectal resection surgery is the operation that has to manibulate
colon during operation phase. The bowel interrupting causes inflammatory response
which results in the releasing of inflammatory mediators (Holte, 2000; Kurzl &
Sessler, 2003; Behm & Stollman, 2003; Kalff et al., 2009). Moreover, the
administration of general anesthesia and opoids, i.e., morphine or pethidine are also
caused the postoperative ileus. The former inhibits the central nervous system function
that controls the bowel motility (Holte & Kehlet, 2000; Behm & Stollman, 2003). The
latter effects bowel function by decreasing the movement (Nuttaphol Suntrakul, 2008).
As a result of postoperative ileus, patient may have the clinical symptoms which are
flatulence, no flatus, no defecation and no bowel sound. After that, they might cause
abdominal pain, nausea and vomiting (Holte & Kehlet, 2000; Kurzl & Sessler, 2003;
Rowbotham et al., 2006). Vomitting can cause the gastric content aspiration not only
in the patient with nasogastric tube but also in the general patient which encourages
the postoperative complications, i.e., pneumonia and lung atelectasis (Holte & Kehlet,
2002). Therefore, length of hospital stay and health payment of the patient will be
increased but the satisfaction to service might be decreased (Holte & Kehlet, 2001;
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Behm & Stollman, 2003; Story & Chamberlain, 2009). If the influencing bowel
function recovery factors in patients after open colorectal resection surgery can be
predicted, the nursing outcome can be properly planned to promote bowel function
recovery and prevent postoperative complications.

Bowel function recovery factors in this study are comprised of age,
preoperative serum albumin, preoperative anxiety, anesthetic technique, operative
time, and the first period of oral feeding and ambulation. Most of open colorectal
resection surgery patients are aged over 40 years old. The deterioration of body
function can be effected body homeostasis process so bowel function might be delayed
recover. Therefor, Elderly patients are more susceptible to postoperative complications
and mortality rate than other patients (Kritsanamol Wijit, Jiraporn Ketpitchayawattana,
2003; Beer, 2006). Preoperative serum albumin in colorectal cancer patients often
reduce because of inflammatory cytokines. Cancer cells are the foreign body so the
body produce pro-inflammatory cytokines and hormones to resist the matastasis of
cancer cells. On the other hand, the body metabolism is effect by increasing the
production of catabolic factors. As a result, patients might be cachexia and
malnutrition due to the increasing of metabolic rate and protein breakdown from
muscle. Hence, serum albumin level is related with malnutrition condition and serum
albumin can indicate the nutritional status of patient (Cutsem & Arends, 2005).
Preoperative anxiety is a common problem in patients because open colorectal
resection surgery is a major surgery that takes a long operative time with general
anesthesia. In addition, the operation is complexity and severity which might cause
excessive blood loss and severe complications. Therefore, anxiety can be found in
preoperative phase for example fear of discomfort, not assured with disease alleviation
or not convinced with health condition after operation (Sunee Janmahasatien & Nunta
Leksawat, 2006). The administration of general anesthesia is common procedure that
requires in open colorectal resection surgery. It acts as the central nervous system
inhibitor which results in the long time bowel dysfunction (Holte & Kehlet, 2000;
Behm & Stollman, 2003; Kasaya Tantipalacheewa, 2006). In contrast, some patients
are administrated with local anesthesia by epidural block together with general
anesthesia. This procedure reduces timing of bowel dysfunction by inhibiting nervous

system that stimulates endocrine function and stress response in postoperative phase.
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In addition, it inhibits sympathetic reflex and increase splanchnic blood flow (Kasaya
Tantipalacheewa, 2006). The operation time is also one of the important factors in
bowel function recovery predictor. The open colorectal resection surgery is a major
operation and long time surgery that manipulate the bowel for a long period of time.
Moreover, Patients are also administered by general anesthesia for a long time too. As
a result, bowel function recovery might be delayed (Mythen, 2005). The postponement
of first oral feeding time after surgery may effect to bowel function recovery. The
delayed of oral feeding may not stimulate bowel movement which causes the long
term bowel dysfunction and other complications (Holte & Kehlet, 2002; Luckey,
Livingston & Tache, 2003). On the other hand, from researcher experience, found that
the early oral feeding might cause nausea, vomiting and flatulence after first oral
feeding. Hence, patients have to return in fasting phase so bowel function recovery
may be delayed. The first ambulation time after operation is the important factor
because the early ambulation can promote bowel function recovery (Kingkaew
Pajareya, 2006). However, patient after surgery usually have a huge abdominal wound
which suffer to patient by pain. As a result, patients feel discomfort and distress so the
early ambulation might be delayed.

In this study researcher are interested in exploring predicting factors that
comprise of age, preoperative serum albumin, preoperative anxiety, anesthetic
technique, operation time and the first period of oral feeding and ambulation after
operation related to bowel function recovery in open colorectal resection surgery
patients. The findings might be obtained to modify guidelines for patients after open

colorectal resection surgery or other patients.

Research Objectives

The present study was conducted with the following objectives:

1. To study bowel function recovery in patients after open colorectal
resection surgery.

2. To examine influencing factors which are age, preoperative serum

albumin, preoperative anxiety, anesthetic tecnique, operative time, the first period of
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oral feeding and ambulation to bowel function recovery in patients after open

colorectal resection surgery.

Conceptual framework

In this study, bowel function pathophysiology conceptual framework was
employed. The bowel function recovery in patient with open colorectal resection
surgery on postoperative period is a result of many factors, i.e., age, preoperative
serum albumin, preoperative anxiety, anesthetic tecnique, operative time, the first
period of oral feeding and ambulation via bowel function control mechanism. Bowel
function recovery can be assessed by presenting of defecation, flatus, bowel sound and
feeling of fullness. When bowel function is recovered, migrating motor complex will
appear all day; the small intestine movement. Then, peristalsis and segmentation will
emerge after oral feeding. Large intestine movement is also peristalsis and
segmentation as small intestine but the movement is harder for pushing the feces
forward. It’s called mass movement that is a slow but effective movement until the
feces pass thorugh rectum. Then, the defecation process begins by parasympathetic
nervous system which increase peristalsis force and internal sphincter which is
involuntary muscle together with external sphincter control which is voluntary muscle.
Finally, the feces can be defecated. In addition, flatus also occurs as a result of
peristalsis which causes bowel sound that can be heard and assessed. Once flatus
occur, most patient reports feeling of fullness relief (Chaiwat Torsakulkaew, 1998,

Bunlue Chaloeikitti, 2002)

Research Methodology

Population: The population of this study was open colorectal resection
surgery patients, both males and females, aged 18 years and over, who were admitted
in surgical care unit or surgical ICU at 4 tertiary hospitals including Siriraj Hospital,
King Chulalongkorn Memorial Hospital, Rajvithi Hospital and National Cancer
Institute of Thailand.
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Sampling: The sample of the study was selected by convenience
sampling. Patients who underwent elective ileocaecectomy, ascending colectomy,
right hemicolectomy, extended right hemicolectomy, transverse colectomy, extended
left hemicolectomy, left hemicolectomy, sigmoid colectomy or anterior resection, and
did not have colostomy after operation.

Sample size: The sampling size was calculated using power analysis of
the research for multiple regression. The reliability level was o = .05 with the power of
test = .80 and the effect size = medium (R* = .13) (Polit & Beck, 2008). A sample size

of a least 104 samples was required.

Research Instrumentation

1. The demographic data form was developed by researcher. The form
contained 19 items including sex, age, body mass index, diagnosis, previous
abdominal operation, previous abdominal and pelvic radiotherapy, preoperative serum
albumin, preoperative and postoperative serum potassium, type of surgery, anesthetic
technique, operative time, amount of intraoperative blood loss, amount of
intraoperative IV fluid, postoperative nasogastric tube use, time for beginning oral
diet, time for first ambulation, type and dose of analgesia, antiflatulents use, and
laxatives use.

2. The first oral feeding and ambulate record form (patient’s self-report)
developed by researcher in fill-in the blank style included date and time for beginning
liquid diet by mouth and first ambulation

3. The State Anxiety Inventory was developed by Spielburger and
colleague State Anxiety Inventory translated into Thai by Nittaya Khotchapakdee,
Sailruedee Worakitpokaporn, and Malee Nissaisuk was used in this study. The
questionnaire comprised of 20 questions with 10 positive questions and 10 negative
questions.

4. The bowel function recovery score researcher adopted it from

abdominal distension assessing instrument of Nawarat Somsri (2009) comprised of;
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1.) Feeling of fullness; daily assessment, once a day by
interviewing patient upon the most severe feeling of fullness along the past 24 hours.

The 4 point scale was as follows:

Severe feeling of fullness = 1 point
Moderate feeling of fullness = 2 point
Mild feeling of fullness = 3 point
No feeling of fullness = 4 point

2.) Flatus; daily assessment, once a day by interviewing
patients how many time patients farted after return from operation room. The 4 point

scale was as follows:

No flatus = 1 point
Flatus 1 time after surgery = 2 point
Flatus 2 times after surgery = 3 point
Flatus > 3 times after surgery = 4point

3.) Defecation; daily assessment, once a day by interviewing
patient how many times patient defecated after return from operation room. The 4

point scale was as follows:

No defecation = 1 point
Liquid defecation = 2 point
Soft and narrow defecation = 3 point
Soft and cylindrical defecation = 4 point

4.) Bowel sound: assessed by listening to bowel sound in 4
positions, i.e., beneath the navel on the right hand side, above the navel on the right
hand side, beneath the navel on the left hand side, and above the navel on the right
hand side, listen to the sound for 1 minute in each position totally 4 minutes. Then,
calculates bowel movement rate in times per minute which is assessed daily once a

day. The 4 point scale was as follows:

No bowel sounds =1 point
Bowel sounds < 3 times per minute =2 point
Bowel sounds 3-5 times per minute =3 point

Bowel sounds > 5 times per minute =4 point
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The tatal scores are 4-16. The lower score means poor bowel function

recovery, in the other hand, the higher score means good bowel function recovery.

Data Collection

1. Researcher submitted research permission request letter to Dean of
Faculty of Medicine at Siriraj hospital, Director of King Chulalongkorn Memorial
Hospital, Director of Rajvithi hospital, Director of National Cancer Institute of
Thailand.

2. After receiving permission, researcher surveyed the list of patients who
are eligible regarding inclusion criteria. Then, visiting patients at the first day of
hospital admission

3. Researcher carried out anxiety level assessment on sample at the first
day of hospital admission.

4. Researcher asked the sample to self-record the date and time for
beginning liquid diet by mouth and first ambulation (get off the bed) postoperative.

5. Researcher assessed bowel function recovery in day 1-5 postoperative.
The assessment was carried out daily once a day taking 10 minute per assessment.

6. Researcher collected sample’s medical record and drug administration
record by nurse then recorded in general record form.

7. The collected data were analyzed using designed statistics.

Data analysis

The completed data were analyzed by a computer program with the
significant level set at p = .05 as follows:

1. Demographic data such as personal data, and illness and treatment data
were analyzed by means of frequency, percentage, mean scores, and standard
deviation.

2. Independent factors such as age, preoperative serum albumin,

preoperative anxiety, anesthetic technique, operative time, the first period of oral
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feeding and ambulation, and bowel function recovery were analyzed by means of
frequency, percentage, mean scores, and standard deviation.

3. The influence of age, preoperative serum albumin, preoperative
anxiety, anesthetic technique, operative time, the first period of oral feeding and
ambulation on bowel function recovery in patients after open colorectal resection
surgery was analyzed using the hierarchical regression analysis. The 3 step was as
follows:

Step 1: age, preoperative serum albumin, anesthetic technique
and operative time
Step 2: time for beginning oral diet

Step 3: time for first ambulation

Research Results
1. Patients after open colorectal resection surgery have the mean bowel
function recovery score in postoperative days 1-5: 7.21 (S.D. = 1.57), 8.67 (S.D. =
2.21),10.96 (S.D. =2.23), 12.64 (S.D. = 1.53) and 13.62 (S.D. = 0.94), respectively.
2. Age, preoperative serum albumin, anesthetic tecnique, operative time,
the first period of oral feeding and ambulation could predict bowel function recovery
in patients after open colorectal resection surgery, accounting for 58% of the variance

(R*=.580, p <.01).

Discussion

1. Bowel function recovery scores were continuously increasing in
patients after open colorectal resection surgery days 1-5. In dayl and day2 after
operation, the bowel function recovery scores were 7.21 and 8.67, respectively. The
score was low and slightly the same because of the inevitable postoperative ileus
which inhibiting bowel function in the first and second day after surgery. (Holte &
Kehlet, 2000; Kurzl & Sessler, 2003; Rowbotham, Kimpson & Thompson, 2006;
Story & Chamberlain, 2009). Moreover, small bowel function might recover within 24

hours after operation but large bowel function take 3-5 days (Schuster & Montie,
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2002; Kurzl & Sessler, 2003). There fore, bowel function recovery scores in day 1 and
day 2 were low. The scores in day 3 were increased to 10.96 because the function of
large bowel is recovered. The highest score was in day 4 and day 5 to 12.64 and 13.62,
respectively because the bowel function might completely recovering. The large bowel
starts to recover from ascending section then transverse section and finally descending
section (Behm & Stollman, 2003).

2. Operative time was statistically negatively correlated to bowel function
recovery (r =-.592, p<.01), and significant predictor to bowel function recovery (p = -
397, p < .01). Longer operative time caused patients to have poor bowel recovery
function. On the contrary, the shorter operative time caused better bowel recovery
function. Long operative time have to manipulate intestine which induced local
inflammatory response (Mythen, 2005) and released inflammatory mediators. The first
mediator is agent nitric oxide (Kasaya Tantipalacheva, 2006) which inhibits the
movement of intestine smooth muscle results in the delayed of bowel function
recovery (Chaiwat torsakulkaew, 1998). In addition, operative time was positively
related to the amount of anesthetic drugs usage. The longer operation time might
increase the anaasthetics usage. As previous stated, the anesthetics suppress central
nervous system which inhibiting bowel function, alteration of action potential pattern
in gastrointestinal smooth muscle, activating more adrenaline which stimulate
sympathetic nerves. Moreover, motilin hormones are released from duodenum which
caused poor result of bowel function recovery (Kasaya Tantipalacheva, 2006). These
finding, were similar to the study of Hollenbeck et al. (2005) who study the effect of
operative time between patient with open colorectal resection surgery and patient with
radical cystectomy to time of postoperative ileus. The operative time related with the
period of postoperative ileus. This was in accordance with Ay et al. (2011) who
studied factors related bowel function recovery in patient with open abdominal surgery
which operative time was a significant predictor to bowel function recovery.

3. Age was significantly negatively correlated to bowel function recovery
(r=-.535, p <.01), and significant predictor to bowel function recovery ( =-.326, p <
.01). The older sample with open colorectal resection surgery was poorer bowel
function recovery than the younger. In older age sample, various physiological

systems which support bowel function recovery were deteriorated that caused the
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impaired of homeostasis function. (Kritsanakamol Wichi & Jiraporn Ketpitchayawat
tana, 2003; Beers, 2006). Moreover, the bowel muscle in the older sample was also
atrophy so connective tissues were developed among it. As a result, parasympathetic
nerve activation decreased thus large intestine contraction decreased (Suthichai
Jitaphankul, 2001). In addition, older patients tend to decrease their opioid tolerance
due to increase in body fat, decrease in body water, and decrease in serum albumin
level. As a result, the anesthetic drugs remained and had effect in older sample for a
longer time despite small amount of anesthetic intake which caused more adverse
effect to bowel movement (Bailes, 2000; Svatek et al., 2010). The bowel function
recovery was thus more delayed in older patients. This finding was in concordance
with Hollenbeck et al. (2005) who studied long time of postoperative ileus in 2,538
patients with radical cystectomy surgery and found that age was significantly related
to long time postoperative ileus, and agreement with the other studies on factor related
bowel function recovery which age was found to be a predictive factor significantly
related to delayed bowel function recovery (Svatek et al., 2010; Kronberg et al., 2011;
Kim, Sano, Tomita & Takimoto, 2011).

4. Time for beginning oral diet was negatively correlated to bowel function
recovery with statistical significance (r = -.215, p < .05), and predictive factor
significantly related to bowel function recovery (f = -.250, p <.01). Patient underwent
open colorectal resection surgery who delayed oral feeding would have poor bowel
function recovery. On the contrary, the patient who started oral feeding earlier would
have better bowel function recovery. Delayed oral feeding or longterm fasting caused
delayed gastrointestinal stimulation which was necessary for bowel movement
activation thus bowel function recovery was delayed (Kasaya Tantipalacheva, 2006).
Postoperative early oral feeding promoted bowel function recovery since as the food
contact gastrointestinal tract, the tract elongated and activated mechanical receptor in
gastrointestinal mucosa and muscle which trigger enteric nervous system in
gastrointestinal system. The chemical from digested food activated chemical receptor
which also triggered enteric nervous system in gastrointestinal system. Both
mechanical receptor and chemoreceptor transmitted the signal through vagus nerve
and pelvic nerve to parasympathetic nerve to interpret and transmit the descending

signal via vagus nerve and pelvic nerve which increased bowel function (Chaiwat
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Torsakulkaew, 1998). This finding was in accordance with the studies on
postoperative time for beginning oral diet in patients with open colorectal resection
surgery which reported earlier postoperative oral feeding significantly improved bowel
function recovery (Stewart, 1998; Nekeeb, 2009; Consoli, Fonseca, Silva & Correia,
2010).

5. Anesthetic technique was positively correlated with bowel function
recovery (r = .556, p < .01), and predictive factor significantly correlated to bowel
function recovery (f = .190, p <.05). Open colorectal resection surgery patients who
underwent general anesthesia only had poorer bowel function recovery than sample
who use multiple methods of anesthetic technique, i.e., general concurrently with local
anesthetic administration. General anesthesia effects to central nervous system which
controls including bowel function (Kazaya Tantipalacheva, 2006) by alteration of
action potential in gastrointestinal smooth muscle, increasing adrenaline which
increased sympathetic nerves activities. It transmitted signal to prevetebral ganglia
such as celiac ganglion, superior mesenteric ganglion and inferior mesenteric ganglion
leading to autonomic response in inhibiting bowel function. In addition, motilin
hormones release which facilitate bowel function was decreased causing delayed
bowel function recovery. If local anesthesia combined with general anesthesia were
used, the efferent neurotransmission to activate endocrine and stress response agents
was inhibited, the afferent of sympathetic reflex was inhibited, and splanchnic blood
flow increased thus reduce postoperative ileus time (Kasaya Tantipalacheva, 2006).
This finding was in accordance with the study on method of anesthesia in patients
underwent abdominal hysterectomy and open prostatectomy which reported that the
patients receiving local anesthesia at epidural passage concurrently with general
anesthesia in smaller amount had faster bowel function recovery than patients who
underwent only general anesthesia significantly (Leon-Casasola, Karabella & Lema,
1996; Stevens et al., 1998).

6. Time for first ambulation was negatively correlated to bowel function
recovery with statistical significance (r = -.230, p < .05), and insignificant predictor to
bowel function recovery (B = 141, p > .05). As the time for first ambulation delayed,
bowel function recovery score decreased. On the contrary, earlier time for first

ambulate, can increase bowel function recovery score. Delay in postoperative
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ambulation caused delay in bowel movement activation (Kingkaew Pajareya, 2006).
As a result, the peristalsis and mass movement of intestine was delayed leading to gas
accumulation (Craven & Hirnle, 2003). On the contrary, early ambulation was able to
activate bowel function. As ambulation activated mechanical receptor resided in
mucosa and muscle layer of gastrointestinal tract within enteric nervous system which
transmitted the receptor signal via afferent fiber of vagus nerve and pelvic nerve to
parasympathetic nerve which interpret and transmit the response signal in efferent
fiber of vagus nerve and pelvic nerve which increased bowel function by activating
peristalsis and mass movement of intestine (Chaiwat Torsakulkaew, 1998). This was
in accordance with Waldhausen & Schirmer (1990) who studied the relationship
between postoperative time to start ambulation and bowel function recovery in open
abdominal surgery and reported that the time to start ambulation had no significant
relationship with bowel function recovery as the patient who start ambulation in day 1
and day 4 postoperative had indifferent in myoelectric activity in gastric, jejunum, and
large intestine. However, the finding in this study was contradictive with Wanskol
Suntara et al. (2009) who studied early ambulation within 2 hours postoperative in
patient underwent total abdominal hysterectomy and found that patient with early
ambulation program complained lesser abdominal distension than patient in control
group significantly. However, the samples in this study mostly started ambulation at
day 3 postoperative (42.31%) which large difference in time starting ambulation might
responsible for disagreement between two studied.

7. Preoperative serum albumin was statistically positively correlated to
bowel function recovery (r = .407, p < .01), and insignificant predictor to bowel
function recovery (B = 105, p > .05). Higher preoperative serum albumin signified
better bowel function recovery. Low preoperative serum albumin (less than 3.5 g/dl)
reduced bowel movement activation hormone results in delayed bowel function
recovery. This finding was in accordance with the studies on bowel function recovery
in patient underwent colorectal resection surgery who reported that preoperative serum
albumin was significantly correlated to bowel function recovery (Kronberg et al.,
2011; Millan et al., 2012). This finding was in accordance with Lohsiriwat et al.
(2008) who studied risk factors on postoperative patient underwent anterior resection

and found that preoperative serum albumin was an insignificant predictor to bowel
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function recovery. In contranst Lohsiriwat et al. (2007) who studied bowel function
recovery in right hemicolectomy, found that the low serum albumin was a significant
predictor to delayed bowel function recovery.

8. Preoperative anxiety, this study found that most of patient (67.31%) had
low anxiety level due to the samples in this study were all having appointment and
already prepared physically and psychologically. According to interview with patients,
most of them want to be healed from their disease and mostly relied on surgeon. This
finding was in accordance with Sunee Janmahasatien and Nunta Leksawat (2549) who
studied level of anxiety before major surgery and found that male and female patient
had low level of anxiety in preoperative period and patient aged 60 years old and over
demonstrated lowest level of anxiety compared with other age group. Patients aged
over 60 years have more life experience and coping strategies with life problem and
difficulties compare with the younger. In this study most patients (58.70%) were aged
over than 60 years old which was the other reason that the low level of anxiety was
found in this study. It was further found that preoperative anxiety was insignificantly
correlated to bowel function recovery. No matter high or low preoperative anxiety
level patients demonstrated, the bowel function recovery was indifferent. It should be
noted that the preoperative anxiety was state anxiety which occasionally occurred and
different period depend on personality and learning (Spielberger & Sydeman, 1994).
The samples in this study were well prepared for operation, they possessed sound
knowledge in self-practice in preoperative and postoperative period as well as
necessary information support about operation from health care team which resulted
in resolving their anxiety. This finding was in accordance with Kiyohara et al. (2004)
who studied preoperative anxiety and reported that providing information support
concerning operation facilitated patients to reduce their anxiety level. On the contrary,
Wattanawech (2002) who studied bowel function recovery in patient underwent open
abdominal surgery reported that postoperative anxiety was a predictor and correlated
to bowel function in dayl-3 postoperative. As patients coped with different situation,
their preoperative anxiety had different effect to postoperative bowel function.
Johnston (1980) also found the contradict result to this study which male and female
patient demonstrated significantly lower preoperative anxiety level than that of the

first 5 days postoperative.
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According to the previous discussion, from researcher opinion to
hierarchical regression analysis in table 4.9 found that the analysis in model 2
indicated the important variables which predicted bowel function recovery outcome.
Although all variables explained 56.6% variance of bowel function recovery which
was lower than model 3 that accounted for 58% of variance but model 3 had additional
variable which in the first ambulation time after surgery. Moreover, it wasn’t the
predictor in bowel function recovery after analysis (R* change = .014, p > .05). Hence,
health care provider who would like to apply the result of this study to practice, should
apply the most effective predictor as follow operative time, age, time for beginning
oral diet and anesthetic technique, respectively. Other less important variables are

preoperative anxiety, preoperative serum albumin and time for first ambulation.

Recommendations

Recommendations for clinical nursing practice

1. The result of this study can be used for nursing care planning to
monitor and prevent delayed bowel function recovery in aged patient undergoing open
colorectal resection surgery who had long operative time with general anesthesia only.

2. Nurse should provide oral feeding to patient as early as possible
postoperative to promote bowel function recovery and perform daily bowel function
assessment together with coordinating with health care team in planning early oral

feeding for each patient

Recommendations for future research

1. The result of this study should apply to improve guideline in
postoperative open colorectal resection surgery patients for promoting bowel function
recovery. Then, the efficiency of guildline might be examined by Randomize control
trial research for continuously developing quality of care.

2. Timing of the first ambulation after operation in this study was
statistically correlated with bowel function recovery. In contrast, it can’t be predicted

the bowel function recovery. This goes against with previous studies that found
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ambulation time after operation can be predicted the bowel function recovery. Hence,

ambulation time should be studied in the future.
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